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ICONICS LICENSE AGREEMENT

YOU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS!

Opening and using the enclosed software for any purpose indicates your acceptance of the terms and conditions of this license agreement. If you do
not agree with them you should return all software, documentation and copy protection keys within seven days of shipment unopened and your money
will be refunded.

ICONICS provides this program and licenses its use in the United States, Puerto Rico, or internationally. You assume the responsibility for the
selection of the program to achieve your intended results, and for the installation, use and results obtained from this program.

LICENSE
You are granted a personal license to use this program under the terms stated in this Agreement. You may: 1) Install and use the program on a single
machine. 2) Make a single archival back-up copy of the program for the sole purpose of supporting your use of the single program on a single
machine. 3) You may not use, copy, modify, or transfer the program, or transfer any copy, in whole or in part, except as expressly provided in this
license, or with a written contractual agreement with ICONICS, Inc.

TERM
The license is effective until terminated. It will terminate if you fail to comply with any term or condition of this Agreement. You agree, upon such
termination, to destroy the program and all copies that were made from it and to promptly return any copy protection key(s) to ICONICS.

LIMITED WARRANTY

ICONICS WARRANTS THE CD-ROM OR PHYSICAL DISKETTES, ON WHICH THE PROGRAM IS FURNISHED, AND PHYSICAL
DOCUMENTATION TO BE FREE OF DEFECTS IN MATERIALS AND WORKMANSHIP UNDER NORMAL USE FOR A PERIOD OF NINETY (90)
DAYS FROM THE DATE OF DELIVERY TO YOU AS EVIDENCED BY YOUR RECEIPT. THIS PROGRAM IS PROVIDED “AS IS” WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF TITLE,
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE ENTIRE COST OF ALL
NECESSARY SERVICING, REPAIR, OR CORRECTION.

ICONICS SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO, IMPLIED
WARRANTIES OF TITLE, NON-INFRINGEMENT, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN PARTICULAR, WITH
RESPECT TO ANY PARTICULAR APPLICATION, USE OR PURPOSE, IN NO EVENT SHALL ICONICS INC. BE LIABLE FOR ANY OTHER
COMMERCIAL DAMAGE, INCLUDING BUT NOT LIMITED TO SPECIAL, INCIDENTAL, CONSEQUENTIAL OR OTHER DAMAGES. ICONICS
DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE PROGRAM WILL MEET YOUR REQUIREMENTS OR THAT THE
OPERATION OF THE PROGRAM WILL BE UNINTERRUPTED OR ERROR FREE.

LIMITATION OF REMEDIES
ICONICS’ entire liability and your exclusive remedy shall be the replacement of any CD-ROM or diskette not meeting ICONICS’ “Limited Warranty”
which is returned to ICONICS with a copy of your receipt within the warranty period. The remedy for breach of this warranty shall be limited to
replacement and shall not encompass any other damages including but not limited to loss of profit, special, incidental, consequential, or other similar
claims arising out of the use or inability to use such program even if ICONICS has been advised of the possibility of such damages, or for any claim by
any other third party.

GENERAL
This Agreement will be governed by the laws of the Commonwealth of Massachusetts. Should you have any questions concerning this Agreement,
you may contact ICONICS in writing at:

ICONICS, Inc.
100 Foxborough Boulevard
Foxborough, MA 02035

You acknowledge that you have read this agreement, understand it and agree to be bound by its terms and conditions. You further agree that it is the
complete and exclusive statement of the Agreement between you and ICONICS which supersedes any proposal or prior Agreement, oral or written,
and any other communications between you and ICONICS relating to the subject matter of the Agreement.

ICONICS RETURN POLICY
All sales are final (NO RETURNS) unless one of the following conditions is applicable: Program is returned in its original packaging material within 7
days after shipment. In such a case, a full refund is provided, less all incurred shipping and handling costs. Program is returned within 30 days from
the original shipment date. In such a case a 20% restocking fee is applicable. No returns are allowed on OPC ToolWorX or ActiveX ToolWorX.
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Look around. In any modern industrial economy the water you drink, the food you eat,
the clothes you wear, the energy you use, and the myriad other necessities and
amenities of life are made possible through computer-aided observation and control of
automated systems used to process them. Industrial automation takes data issued by
devices, puts them into a form that can be sent over a network, and delivers that data to
the computer that has the software necessary to process it. Process control, in turn,
takes commands issued by automation software on a computer and sends them to the
correct device(s) where each command is translated into action. For this scheme to
work in an open system (multi-vendor environment), devices and systems must be
discoverable, communication must use known transport protocols, and data must be in
a predictable format — all of which require standards.

The software you will be learning in this course, the ICONICS GENESIS64 automation
suite, is an open system software suite based on Microsoft Windows and industry
standardized networking protocols. Listed below are some applications and functions
within the GENESIS64 suite:

e Displays process data in near real-time within GraphWorX64

e Monitors events and alarm conditions with AlarmWorX64

e Logs historical data for analysis with TrendWorX64 or with the unique high
speed Hyper Historian

e Displays geographical information for your assets with Earth\WorX64

GENESIS64 allows you to construct Graphical User Interfaces (GUIs) in a visual
object-oriented development environment. Your displays can model your processes or
systems such that controls look and feel just like real devices. GENESIS64 masks the
complexity of the underlying data in a way that it displays only the information that an
operator needs, which uses configuring controls and presents them in a meaningful,
instantly recognizable way. You can change flows with simulated dials, observe
temperatures with simulated thermometers, check tank levels with a cut-a-way figure
showing the water level in the tank-- practically anything you can think of!

With scripting, aliasing (variables), reusable Microsoft .NET Framework components,
open standards, and being web-enabled, GENESIS64 works seamlessly in a multi-
vendor environment. Once you learn how to use GENESIS64 products, you can reuse
components, apply complex shapes and controls with mouse click, and rapidly develop
the displays you need.

GENESIS64
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Consider the Industry Case Studies in the GenDemo application (Figure 1.1) as an
example of the possibilities with GENESIS64. Each case study was built using
GENESIS64 technology. To see these case studies in GENESIS64, click Start — All
Programs — ICONICS GENESIS64 — GenDemo. In the top-right toolbar, click the
Industry Case Studies icon and choose Case Studies. Then click on an image to open a
display with sample data.

Figure 1.1 - GenDemo: Industry Case Studies

After completing this chapter, you should:

e Understand the GENESIS64 architecture

e Know how to open a display

e Distinguish Configuration mode from Runtime mode

e Know how to connect a process point or dynamic to device data

e Understand OPC UA and other OPC specifications

e Know the different applications in the GENESIS64 Suite

e Understand the benefits of using GENESIS64 on Microsoft Silverlight and with
Windows 7 features
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GENESIS64 is a massive suite of applications. Naturally you are wondering, “Where
do I start?” and “How do the applications communicate?”. Luckily, we have created a
single location to manage all your project details; the Workbench.

You can perform all system configurations in the Workbench. From your Alarm Server
configuration, to your system security, to configuring your HMI displays, you can do it
all within the Workbench. Figure 1.2 illustrates the relationship of the Workbench to
the different GENESIS64 components as well as how GENESIS64 communicates with
third-party applications.
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Figure 1.2 - Workbench Architecture

As you see from Figure 1.2, you can connect to and configure many different
GENESIS64 applications within the Workbench. Some of the applications that you can
access include:

e [ICONICS viewers (.NET controls) for GraphWorX64, TrendWorX64,
AlarmWorX64, EarthWorX, Push Pin, Smart Pin, and Pipe

e Server configuration utilities such as the AlarmWorX64, Security, License
servers, and many others

e ICONICS utilities such as Global Aliasing, Language Aliasing, Unified Data
Manager and others, which are front ends to SQL Server data stores

e Communication server configurations for the FrameWorX (OPC UA) server,
GenTray (for GenBroker), SNMP, and more

GENESIS64
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1.1.1.

Aside from the utilities and the configurators, we have containers for viewing different
types of data in the Workbench. These containers are also controls that you can add into
GraphWorX64 displays. Unlike GENESIS32, where containers are standalone
applications, most containers in GENESIS64 can only be configured and run within
Workbench. The GraphWorX64 container is the only one in the GENESIS64 suite that
allows for configuration and runtime without going into the Workbench. Like the
Workbench, you can configure and even go into runtime to view data using these
containers.

Configuration vs. Runtime

When you create or edit a display, you are in configuration mode where you may see a
button in the display that says Runtime. Runtime is the mode in which data is accessed,
while Configuration mode allows you to modify the display or environment while
viewing sample data only. In runtime, you may see a button on the display that says
Configuration that lets you switch to configuration mode. However, in a display that
has been locked down for operators, you typically don’t see a button in runtime that
would let you switch to configuration mode.

In Figure 1.3, the Workbench is shown in runtime mode; to open this display in
configuration mode you would go to Configuration mode and use the navigation tree on
the left to right-click the display and choose an Edit Display menu item.

3 H = Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\GENESIS64\Components\DefaultProjecprix SRR
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Figure 1.3 - Workbench: EarthWorX64 Display in Runtime
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A GENESIS64 application is created and edited in Configuration mode only. In
Configuration mode, you have access to all of the objects in the viewers, their
properties, and the methods (commands or operations) you can apply to each object.
The object hierarchy for the viewer objects uses the PEM model (properties, events,
and methods) that characterizes visual development environments such as Visual Basic.
A gauge is shown in Configuration mode within the work area in Figure 1.4.
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Figure 1.4 - Workbench: Gauge in GraphWorX64

Some applications in the Workbench, such as AlarmWorX64, have a preview mode
that allows you to view sample data. However, the data shown are for display purposes
and do not match data coming from your OPC server. When you want to see your
display with real data, you click the Runtime button (located at the right of the menu
bar) to switch the display into Runtime mode. To make additional changes you switch
back into Configuration mode by clicking the Configuration button.

Servers and configuration utilities in the Workbench use online forms for enforcing
settings on the servers and services. If you are familiar with the Microsoft Management
Console (MMC), then the forms used by the Workbench should seem familiar to you.

GENESIS64
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Figure 1.5 shows a form for the default account policy in the Security Server. ICONICS
security provides access to user and group accounts using policies applied to these

security objects.
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Figure 1.5 - The Security Configuration

The unification of applications into the Workbench environment means that the tools
used can be common to all applications. You will find that templates, layouts, shapes,
colors, and many other facilities are manipulated identically in GENESIS64
applications, making it easier to learn and use.

The complete collection of server settings, application defaults, opened displays, and
other aspects of a working environment are saved into a GENESIS64 project file
(.PRJX). A project file can be packaged (zipped) and that package can be deployed in
additional locations with minimal effort.
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1.2.

PLC, OPC, and GENESIS64 o

W
Consider a simple device like a resistance thermometer that is used to measure g
temperatures. Resistance thermometers use platinum films or wires because platinum =

exhibits a linear resistance to temperature ratio. A highly accurate four wire Kelvin
connection thermometer (the additional wires are used to cancel out lead resistances)
like the one in Figure 1.6 has the property that, at a constant voltage, the resistance
measured changes linearly with temperature.

Resistance
Element
W

i O u{ R 5
> ¢;}

RT Paower
Suppty
RH RH

Figure 1.6 - A Four-wire Resistance Thermometer

A computing device can sample the value of the resistance, and that value is then
converted from the value in ohms to a temperature measurement based on a standard
physical property. While this device has one measurement of interest (the temperature
as converted from the resistance), in order for the information to be useful, the
temperature value needs to be packaged with additional pieces of information,
including:

e The address and identification of the thermometer

e The time that the sample was collected

e The units of measure (Fahrenheit or Celsius, for example)
e The precision of the measurement

Even though the field data sought is a single value measurement, at least three or four
related values must be transmitted with it to make the data useful; and they must be
packaged in such a way (addressed) that allows the data to be found (browsed) and
understood.

GENESIS64
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1.2.1.

1.2.2.

S
3)
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Programmable Logical Devices (PLC)

At the lowest level, sensors and other devices are wired into collection devices where
data sources are identified (tagged), aggregated (collected), and transmitted (when
required). Originally, large automation systems were proprietary hardware/software
solutions referred to as Distributed Control Systems (DCS). But the advent of Ethernet
and server-based network operating systems (Windows, Netware, and UNIX) led to the
development of aggregation devices called Programmable Logic Controllers (PLC).
Figure 1.7 shows an example of a Programmable Logic Controller (PLC).

Figure 1.7 - PLC Modules

A PLC is a small computer industrially hardened against dust, moisture, heat, cold,
etc. The PLC's embedded operating system is an example of a real-time operating
system since input conditions are expected to result predictably in corresponding
outputs within a defined period and in a particular order. Programs to control the inputs
and outputs (I/O) are typically stored in non-volatile, battery-backed memory. These
programs coordinate the reading of inputs and writing of outputs to and from digital
and analog sources such as temperature and pressure sensors, limit switches, actuators,
electric motors, pneumatics, relays and solenoids. Some even use machine vision. PLCs
can have simple I/O built into a single unit or may have external 1/0 modules attached
to a network.

OPC Servers

The appearance of PLC devices led to the specification of some large industrial projects
in the late 1980’s and early 1990’s, particularly in the automobile industry in which
Ford Motors was a prominent example. In order for vendors' products to interoperate,
several vendors got together to create a standard based on PLC communications. One
of these efforts was the industry task force that eventually became the OPC Foundation
(http://lwww.opcfoundation.org/). The OPC Foundation released the first set of
standards in 1994 based on Windows as the operating system and Ethernet networks as
the transport.

o



Introduction to GENESIS64 1-9

OPC originally stood for Object Linking and Embedding for Process Control; a name
chosen because the technology was based on Microsoft’s inter-application
communication (IAC) standard at the time, OLE. The rise of the Internet led Microsoft
to update OLE with first, the Common Object Model (COM), and in rapid fashion
DCOM (Distributed COM). DCOM added the ability to communicate with remote
networked systems.

You can recognize software built using DCOM because it loads ActiveX components
into a browser or into a container application. GENESIS32 versions 5 through 9 all
used ActiveX technology inside container applications.

The OPC standard specifies a set of objects, interfaces (APIs), and methods that are
used by automation software in an open system. OPC bridges devices like PLCs and
DCS to client applications using applications called OPC servers that communicate
using the OPC protocol. An OPC server can be a local service running on the same
system as the client (also known as the localhost), on a server on the LAN, or
somewhere in the clouds (WAN).

OPC communication eliminates the need for developers to write individual device
drivers to connect clients to individual devices. As long as a client understands the
correct flavor of OPC, the connection or “subscription” may be made. OPC ended up
publishing a number of different specifications based on DCOM as they embraced
different classes of devices. Eventually OPC included:

e OPC Data Access (OPC DA). This set of standards connects real time data
acquisition devices to applications.

e OPC Alarm and Events (OPC AE). These standards provide event-based alarm
communication.

e OPC Historical Data Access (OPC HDA). Historical data access specifies how
to log data to a data store and retrieve the data for later analysis.

e OPC Security. This specification sets the protocol for applications to securely
communicate with OPC devices and systems.

e OPC Batch. The batch standard offers communication methods useful for batch
processing needs.

e OPC XML-DA. XML DA extended the Data Access specification so that it
communicates using XML over Microsoft Simple Object Access Protocol
(SOAP).

e OPC Complex Data. This specification extended OPC to include binary data,
complex data objects (like BLOBSs), and XML documents.

Of the different standards it is only the first three — OPC DA, OPC AE and OPC AE —
that find widespread use.

GENESIS64
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You can now see the reasons for the origin of individual ICONICS GENESIS
applications to support each of the different standards:
e GraphWorX supports OPC DA access
e AlarmWorX is used for OPC AE access
e TrendWorX is used for OPC HDA access
Each application leverages the different capabilities of the individual types of OPC data.
The GenBroker service (introduced into GENESIS32 version 6) facilitates the need for
remote OPC communication, overcoming communication hardship via DCOM.
ICONICS GENESIS64 (version 10) is based on the newest OPC standard, called OPC
Unified Architecture (OPC UA). OPC UA is based on the Microsoft .NET Framework
and is meant to leverage the capabilities of object oriented languages such as C#. OPC
UA specifies a Service Oriented Architecture (SOA) with multi-platform
implementation using ANSI C, Java, or .NET. OPC UA data sources communicate
through the ICONICs FrameWorX64 server in GENESIS64.
OPC UA defines a classic object-oriented address space. Items exist in an object
hierarchy and can contain objects of other types. Objects based on another object have
the property of inheritance, they start with all of the properties, events, and methods
(PEM) of the parent and add additional properties to that. Figure 1.8 shows a view of
part of the OPC UA address space.
%Gri: "@’M&Bh | % Monitor (N
MonitoriforX64 Registers w Legend
| ICONICS.FwxSnmpTrapServer.1_AE
,
| ICONICS.OpclaServerBK_DA |erType]
Figure 1.8 - Mesh Browser
—_
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In a process control system, a boiler, a sensor, or valve can be an object, and so forth. It
is only necessary that the address of the object be unique so that you can differentiate
sensor 1 from sensor 2 regardless of the boiler. The data associated with any object is
expressed as the value that is assigned to a property of that object. Therefore, the
assignment of an object property to a process point in GENESIS64 represents the data
connection.

Objects have one-way relationships to other objects, and the relationships themselves
are objects with properties. In the OPC UA namespace, you can define hierarchical and
structural relationships, as well as mesh-line and free form relationships. Vendors may
define their own address spaces as long as they follow the rules of OPC UA. Eventually
OPC UA will replace OPC based on DCOM, but GENESIS64 still contains GenBroker
to allow older protocol devices to be observed and controlled.

Data Displays

Figure 1.9 shows a display of a building of HVAC sensors for a well-known casino.
This display was built using the GENESIS automation suite. Notice that the display
contains a combination of digital signals (states and alarms) and analog signals (values)
from multiple devices. On the display, flow data is shown numerically, in white text
boxes which are READ only, as well as graphically. A display can also show alarms,
maps, and trends, which can be added to a GraphWorX64 display as TrendWorX64,
AlarmWorX64, and EarthWorX64 viewers.

ick Here to View
Smoke Removal Mode

Figure 1.9 - An HVAC Display with Multiple Process Points

GENESIS64
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This type of display is commonly referred to as a Human Machine Interface (HMI); or
alternatively the display portion of a SCADA or Supervisory Control and Data
Acquisition system. HMI or SCADA is just industry jargon for a GUI display.

The displays generally show only the data of interest, which represents only a small
fraction of the data that the underlying devices are transmitting and which are received
and/or stored. Each switch can be drawn to show its state: closed, open. Underlying the
display is process logic that the developer creates to control behavior. For an alarm
condition, perhaps the developer will choose to draw the affected portion of the system
in red, or flash an alarm. Or maybe the developer will include a button on the screen
that can initiate an action. All of these options are made possible by monitoring a point
coming from the OPC Server. Such points are called OPC Tags or process points.

Consider the schematic of a boiler shown in Figure 1.10 with three different process
points:

e the top temperature sensor outputs the temperature of the return fluid,
e the middle sensor indicates whether an alarm condition exists, and
e the bottom temperature sensor outputs the temperature of the supply fluid.

These three sensors can all be wired into a single PLC device and transmitted to a
single OPC server where the data is aggregated into a data set. Then that data set can be
transmitted as a unit or single transaction. Alternatively, the two real-time data sensor
temperature outputs could be sent to one OPC server that is a process system while the
alarms are sent to another OPC server for events. OPC UA is flexible enough to handle
either scenario.

Y. GraphWorX64 by ICONICS, Inc. - C:\Program Fites\ICONICS\GENESIS64\ GenDemo\GWi n.. | < | (=) |[&3a)

Figure 1.10 - GenDemo: Boiler Display
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From the standpoint of a client, the connection to meaningful data values defines a data
point as opposed to the method used to package the data and communicate it. If an OPC
server exposes the OPC data as a single object (all three values) — for the sake of
simplicity let’s call the object “Boiler” — GENESIS64 would require you to browse the
OPC UA data as a single object that shows all of the different individual values. If
instead there were two objects, one called “Flows” (with temperatures) and another
called “Alarms” (with events), then GENESIS64 would require that you browse two
different OPC UA objects in order to assign a data source to a process point on a
display.

In either scenario, there are three values connected to the display and GENESIS64
treats both scenarios as if there were three individual data points, also called tags. A tag
is therefore considered to be the connection of a GENESIS64 display to a single useful
value.

Note that a tag was defined as the connection to a meaningful data point. A temperature
value or alarm condition is meaningful data. However, when you are dealing with data
that is multi-valued, the entire definition of the data point is part of the same tag. In
EarthWorX64, GPS locations are used, which include values for latitude, longitude, and
altitude. Each value would be meaningless without the other two, so the connection to
all three values as a unit is considered to be a single tag.

To take this one step further, if you have a truck moving on your EarthWorX64 map
and you show location, load condition, and direction, then you consume two tags. The
first tag is for the GPS location, as described in previously. The second tag is for the
load condition: whether it is empty, full, or in a partially loaded state. The third
displayed metric for direction is not assigned a tag value because it is based on a
calculation between the last two GPS locations — with the vector connecting the two —
defining a direction in your display’s coordinate system.

Since ICONICS GENESIS64 uses the number of tags as part of its licensing scheme,
you can see that the number of tags used has real-world financial implications. So keep
in mind that objects in OPC UA can be complex data types, while usage defined by
their tag values can be either simple (single-valued) or complex (multi-valued).

GENESIS64
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1.3. Data Connections

)

b

)

GENESIS64 requires that you establish a data connection when you want to display
time-varying data from a data source. GENESIS64 provides the tools needed to connect
to a wide variety of data sources.

Data sources can be:

e Variables

e Simulation functions

e Real time OPC servers with tags that can be READ-only, WRITE-only, or
READ/WRITE

e Historical data that has been stored in a memory cache or saved in a disk file or
log

e Custom data stored in a database for use when required

Consider the simple dial with its corresponding process point data value shown below
in Figure 1.11. The dial works by having a defined rotation angle that starts at the
beginning of the range (the 0 point) and ends at the end of the range (the 100 point). It’s
the relationship between the process point value (here having a value of 53) and the
rotational angle of the indicator shape (the chevron) that is important.

53.00

53.00

AQ0

Figure 1.11 - A Dial

Other properties determine how many increments the knob has, what the labels of each
increment are, whether the knob is analog or digital (has steps), and other properties.
The data point might have a one-to-one correspondence of each process point’s value to
the labels of the knob, but the relationship can be linear, exponential, or whatever you
define.

Both the text box and the rotation dynamic of the chevron object in the dial are
connected to the same data source. You assign the data source for each of these two
objects by entering the address of the variable, simulation, expression, or tag into the
DataSource property.
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1.4.

As long as the value you enter into the DataSource property is syntactically correct, it
will be allowed; it is up to the developer to determine the correctness of the assignment.
At runtime, the value of the data source refreshes at an interval that is another property
of the display.

The knob and the process point in Figure 1.11 display READ-only data, which allows
for observation but no operator input. However, if the OPC tags are writable, you can
easily make this into a device where you can control the value by turning the knob or
writing a value in the process point. Conceptually, control is as simple to perform as
observation in the OPC model.

The Data Browser

As you can see from the previous knob example, you can connect graphical objects to
OPC points to display the value. You can either type in the address of the point or
select it in the Data Browser in the DataSource field. In Configuration mode, when a
developer clicks in the DataSource entry box, an ellipsis button = appears to the right
of the DataSource property box as shown in Figure 1.12. An ellipsis button in
GENESIS64 indicates that more choices are available through a utility, menu, or some
other interface element.

[ 3

E Common
(Mame)
Description

RangeValidation [_| False
E DataWrite
Confirm False
E Dynamic Behavior
DataEntry True
E Format
DecimalPlaces  Default
E StateField
StateField False

DataSource
Primary datasource for this dynamic object.

_| ffPr:-:-srtiss[| QD}-rEn'i:s"@ Preferenc |_

Figure 1.12 - The Data Source Property
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For the DataSource property, the ellipsis button opens the ICONICS Data Browser
utility, shown in Figure 1.13. (You saw the mesh view of the Data Browser for OPC
UA address space previously in Figure 1.8.) The Data Browser has many functions,
each of which is isolated on the individual tabs of the dialog box.

[} Data Browser o |5

| OPC UA | Global Aliases | Language Aliases | Language Conversions ‘ Simulation | Expression I Local Niases|

(Mame)
localsim ramp Mode MNone (Local Varable)
localsim rampdown DataT‘,'Pe Double-Precision Float
localsim random LowLimit 1]
localsim sine HighLimit 100
localsim:square InitialValue ]
localsim triangle
localsim::curment Zoom

localsim::cument PanX,
localsim::cument PanY’
localsim::cument User

{Name)
Optional name to differentiate this simulation
I wvariable from other simulation variables with ..

Define New Variable ==

[ oKk [ Cancel |[ Hep

Figure 1.13 - Data Browser: Simulation Tab

For example, the Simulation tab allows you to select one of ICONICS’ GENESIS64
simulator functions as the data source: a ramp function, sine wave, random number
generator, square function, and so forth. These simulators enter their expressions in the
form localsim::sine to indicate that the simulator is on the local system; sine is the
actual name of the function. More formally, localism::sine is an address that
GENESIS64 knows how to parse and when you select this function and click the OK
button, the Data Browser enters the correct address and syntax back into the Data
Source property.
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The Data Browser gives you a set of tools for navigating the OPC address space,
browsing data sources, and selecting the exact data source (tag) that you require. In
Figure 1.14, the OPC UA tab is shown with a tag already selected. Notice that the
address to the device tag is displayed in the address bar. (When the address bar isn’t
selected as it was here, it appears in a Vista breadcrumb style.) When you click OK the
Data Browser enters the address in the DataSource property in the correct form using
the appropriate syntax.

|7 Data Browser = @
I
OPC UA |Globa\ Aliases I Landﬁgge Mliases | Language Conversions | Exnressionl
@‘( )~ @smé4:Long Ramp(10,0.0,100.0,0) Value - |:| |gP_s|
oy Organize W Panels = Tabs a Filtering Grouping E Grid Columns
Shertcuts R ‘% Grid |"§‘Mss|‘ | % Monitor 1 x
g SIDZ‘FCHESENEB ] | Display Name / |Node Class | Reference | Attribute ~
B Simulation =l Organizes Object - 14 ltem(s)
B MonitorWorXg4 B AarmWerXs4 Object Organizes Subscrit
B SNMP Q“ AlarmworXB4 DA Object Organizes —
& BACnet Ge  BACnet Object Organizes
B Historical Data @ Event Logger Object Organizes Subscrit
= SPC I;IA Servers @ GenFvent1_AF Object Organizes Subscrit
A Favortes \T’,, Global Expressions Object Organizes =
4 »
Status Panel n
Selected node poirt name "Opeh". -
Number of neighbors: 7.
Calartad mada nairt mama "Oins AT ame dar' S
< T r
[ ok ][ Camcel |[ Help

Figure 1.14 - Data Browser: Grid View

The power of the Data Browser is that it lets you know what data sources are actually
available and correctly defines the addresses using the appropriate syntax. All data
source requests go through the FrameWorX64 Server. However, to keep backward
compatibility, the FrameWorX64 server uses GenBroker to communicate to legacy
systems (e.g., OPC DA) and expose these data in the OPC UA address space.
Obviously, the syntax for a true OPC UA tag is different from a tag coming from a
legacy system. The Data Browser frees you from having to know the individual syntax
coming from the different servers. You can simply browse for tags; the addresses are
entered back into the display configuration in the correct form. Now when you save
your configuration and go into runtime, the needle is connected to the tag you just
assigned to it and it changes appropriately.

79SISIANTO
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1.5. Microsoft Silverlight and Windows 7 Features

1.5.1.

1.5.2.

)

b

)

With GENESIS64, you can exploit the features of Microsoft Silverlight edition and
Windows 7.

Microsoft Silverlight

Microsoft Silverlight is a new implementation of the .NET Framework that runs most
browsers. In GENESIS64, you can save files such as GraphWorX64 displays,
AlarmWorX64 alarms, and TrendWorX64 trends in Silverlight format so that they can
be deployed on clients running Silverlight. Because not all GENESIS64 features are
supported on Silverlight, you should be aware of what is and is not supported before
you develop GENESIS64 files that are intended for use on a Silverlight platform. A list
Is provided in the GENESIS64 online Help.

Benefits of the Silverlight version include:

e Easy deployment. You do not need .NET Framework on client machines, and
you do not need to change security settings on clients.

e Faster initialization. For example, a Silverlight GraphWorX64 viewer starts
very quickly.

e Files load faster. For example, Silverlight GraphWorX64 displays load
significantly faster than in the desktop version of GraphWorX64.

e You can use non-IE (Internet Explorer) browsers, such as Firefox and Safari.

e You can use non-Windows operating systems, such as Macintosh.

The Silverlight 3.0 plug-in is required. ICONICS can provide a link to download and
install this if you do not have the Silverlight 3.0 plug-in (4MB download).

Windows 7 Features

GENESIS64 is supported on Windows 7, which offers some added benefits when using
GENESIS64 applications, including the task bar, jump lists, and Multi-touch
capabilities.

The Windows 7 task bar along the bottom of your Windows desktop in which
GENESIS64 icons appear. Other notification icons in the task bar icon let you know if
there is an error message, a security violation, or an informational message. Windows 7
jump lists give you one more way to find GraphWorX64 files and related applications.



Introduction to GENESIS64 1-19

The GraphWorX64 jump list is available from the GraphWorX64 entry in the Start
menu. Figure 1.15 shows examples of a jump list and task bar.

| Recent Jump Lists
[ ]
., Building Control Demo.gdfx
1., FindFileNamesl.gdfx

., FindFileNames2.gdfx

', SymbolLibraryAPITestlb.g...
1., SymbolLibraryAPITestl.gdfx
}., Displaylb.gdfx

| Ly Displayl.gdfx

79SISIANTO
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Related Applications
&y Workbench l
y@ Display Translator

\
1., GenDemo

1., GwxConfigApp.exe
= Pin this program to taskbar
[ Close window

Task Bar

Figure 1.15 - Jump List and Task Bar Examples

Multi-touch capabilities allow runtime users to interact with GraphWorX64,
AlarmWorX64, and TrendWorX64 displays directly on a monitor using hand-on-
monitor gestures to manipulate objects on the screen. This is especially helpful when a
GraphWorX64 display contains an EarthWorX map or a 3D GraphWorX64 display.
When a runtime user touches a touch-sensitive Windows 7 enabled device, the
Windows 7 Multi-touch Platform sends gesture messages to GENESIS64, allowing the
user to scroll, zoom, pan, orbit or rotate, drag-and-drop, select items, and right-
click to open pop-up menus. Figure 1.16 shows a user zooming in a 3D GraphWorX64
display.

Figure 1.16 — Zooming Using Multi-touch

GENESIS64
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Lab: Offsite Training Installation and Confirmation

L1-1

Lab: Offsite Training

Installation and Confirmation

1.1.

1.2.

In this lab, we will install GENESIS64 and apply the necessary files for the rest of the

L1

UOITRWIJUOD) PUE UOITe|[elsu]

training. If you are attending this training course at one of our training facilities and are
using one of our provided machines, you may read this section to familiarize yourself
with it, but you do not need to perform the lab.

Estimated time to complete this lab: 90 minutes

Task Checklist

In this lab, you will complete the following tasks:

Install GENESIS64

Install the ICONICS OPC Server Suite
Apply the training support files

Create necessary database files

Support Files

You will need the following file(s) to complete this lab:

GENESIS64 Installation Disk

ICONICS OPC Servers Installation Disk
GENESIS64TrainingSymbol.sdfx
icTonics.opf

icTonics-logo.png
icTonicsUDMConfig.xml
Translations.txt

GENESIS64
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1.3. Installation

In this section, we will walk you through the installation of GENESIS64 as well as list
software that you should have on the system before you begin the install process.

e Other goals for this lab are to:
o Install GENESIS64 and SQL Server on the training machine.

o Understand the privileges inherent to local user “admin” (which you are
automatically logged in as) on each training machine.

o Review and/or adjust user permissions through SQL Server.

1.3.1. Installation Prerequisites

Before we install any ICONICS applications, it is generally a good idea to make sure
that the required software has already been installed on the computer. Below is a list of
what is recommended you already have installed.

e Internet Information Services (I1S) with FTP components
o FTP is required when you intend to publish displays for use with
WebHMI clients.

e The latest .Net Framework — the GENESIS64 installation will try to detect this
component and install it if it is not there. This can take up to an hour to install.

e SQL Server 2005 Express or higher — configuration database in GENESIS64
can only be an MS SQL 2005 or higher database.

e User Account Control (UAC) — Although GENESIS64 works with UAC, its
best to have it turned off during installation.

Depending on your operating system, the IIS installation may require your Operating
System’s installation disk. You should obtain this from your IT personnel. Additionally,
the path where 11S needs to be installed varies by Operating System. You may want to
ask your instructor its required location on the Operating System you will be using.

1.3.2. Installing GENESIS64

1. Insert the GENESIS64 installation disk.
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2. When the splash screen comes up, click on the “GENESIS64 Installation” link,
which is circled in Figure L1.1. In case the splash screen does not pop up (you may
have auto-run disabled), you can go to your DVD drive and double-click on the

“Default.hta” file to bring up the splash screen.

GENESIS64

GENESIS64

Getting Started
DVD ReadMe
Upgrade Application Note

Product Installation

WorX64 Mulg

Version 10.61

Figure L1.1 - Installation Splash Screen

UOITRWIJUOD) PUE UOITR|[RISu]

3. You should then see the InstallationShield Wizard as shown in Figure L1.2. Click
on “Install” to continue.

ICONICS GENESIS64 - InstallShield Wizard

= ICOMICS GEMESISE4 requires the following items to be installed on your computer. Click

I Install to begin installing these requirements.

Pending
Pending
Pending
Pending
Pending
Pending
Pending
Pending
Pending
Pending

Status | Requirement

=l

Microsoft Visual C++ 2005 5P 1 Redistributable Package (x64)
Microsoft Visual C++ 2008 5P 1 Redistributable Package (x64)
Microsoft Visual C++ 2010 5P 1 Redistributable Package (x86)
Microsoft Visual C++ 2010 5P 1 Redistributable Package (x64)
Enable .MET Framework 3.5 SP1 {Win7)

Microsoft .NET Framework 4.0 Full

Microsoft SQL Server 2008 R2 Express With Tools{(x64)
ICONICS License Key(USE) Driver

OPC UA Local Discovery Server 1.01,324.0

Sentinel System Driver Installer 7.5.7

Ll

Figure L1.2 - Installation Shield Wizard

NOTE: If you get any popup security warning messages, just click on “Run” to continue the installation.

4. The installation may take a few minutes and you may see some command prompt
windows opening. This is normal.

GENESIS64
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5. If you don’t have SQL Server pre-installed on your machine, you will get a

message as Figure L1.3 displays. If you are only doing a local installation, just click
on “yes” to proceed. If you are doing a corporate installation, you may not need to
install the SQL Server now. But you need to ask your IT personnel to provide you
with a domain, as well as SQL server user account.

ICONICS GENESIS64 - InstallShield Wizard

% ICONICS GENESIS64 optionally uses Microsoft SQL Server 2008
" R2 Express With Tools(x64). Would you like to install it now?

x|

Figure L1.3 — SQL Server Installation

6. Depending on your hardware, you may also come across some prompt windows

Sentinel System Driver Installer 7.5.

You must restart your system for the configuration
changes made to Sentinel System Driver Installer
7.5.7to take effect. Click Yes to restart now or No if
you plan to restart later.

Ies No

which ask you to restart your computer. Follow its instructions.

]

Figure L1.4 — Restart Request from New Driver Installation

7. When the installation pre-requisites complete, you should see the installation

Welcome screen.

GENESIS64

G

i'é‘- ICONICS GEMESIS64 - Installshield Wizard

ICONICS GENESIS64

wour computer, To continue, click Mext,

Welcome to the InstallShield Wizard for

The InstallShield(R) Wizard will install ICONICS GENESISE4 on

WARNING: This program is protected by copyright law and

international kreaties.

< Back

Cancel

Figure L1.5 - Installation: Welcome Screen

8. Click on “Next” to begin the installation.
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9. On the License Agreement screen, choose the “I accept the terms in the license

agreement” option and click on “Next”.

i'é‘- ICONICS GENESISE4 - InstallShield Wizard m
& Lall&men- )
> deH!L‘S

Please read the following license agreement carefully,

ICONICS LICENSE AGREEMENT i|

YOI SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS!

Opening and using the enclozed software for any purpose indicates your acceptance of the terms and
conditions of thiz license agreemert. I you do not agree with them wou should retum all software,
d ion and copy p ion keys within seven days of shipment unopened and your money will be
refunded.

ICONICS provides this program and licenses its use in the United States, Puerto Rico, or intemationally .
fou azsume the responsibility for the selection of the program to achiewe your intended resultz, and for the
installation, use and results obtained from this program. LI

& T arcept the terms in the license agreemertt Print: |

™ I do not accept the terms in the license agreement:

Inistallshield

< Back I Mext = I Cancel |

Figure L1.6 - Installation: License Agreement

10. On the Setup Type screen, leave the selection at “Typical” and click on “Next”.

11. On the Database Server configuration screen, your screen should like Figure L1.7.
If it’s not, you can choose the SQL Server from the dropdown list. If your SQL
Server Browser services are not running, you may not be able to see a list of
installed SQL Servers, in this case you will need to type in the SQL Server name. If
you installed the SQL Server with the GENESIS64 Installation disk the instance

name is hostname\SQLEXPRESS where hostname is the name of your computer.

NOTE: You can open up the command prompt from the Windows start menu, and type “hostname” (without

quotes) to verify your hostname.

ICONICS GENESIS64 - InstallShield Wizard 5'
e 7
~ Select database server and authentication method. > IC H E.'S

Databaze server that you are installing to:

|[|oca|]\suLE><PHEss = Browse. |

Connect using:
& Windows authentication

~ SEL Server authentication using the Login ID and pagsward below

Login 1D: Isa

Pazsward: I

ImztallShield

< Back | Mext > I Cancel |

Figure L1.7 Installation: Database Server Configuration

12. On the Setup type screen, check GenDemo.

UOITRWIJUOD) PUE UOITe|[elsu]
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13. On the Ready to Install screen, click on “Install” to begin.

14. The installation will take a few minutes. During installation, you will see the User
Setup Wizard. Click on “Next” to continue.

Welcome to the GENESIS64
User Setup Wizard

You are setting up the user for your GENESISAS
installation.

You can create a new User or select an existing
one from the current machine or domain. After the
uset is created, all GEMESISES services wil

execute under the selected credentials,

Click Mext to proceed.

&
< ﬂ \

<F'revious| Mest > I

4

Figure L1.8 - User Setup: Welcome Screen

15. On the next screen, you will choose a user to run the ICONICS Services. This user
must have a password. You can choose an existing local computer user or a Domain
user. In this course, we will use the existing user “admin”.

16. Give this user a password that conforms to the password policy on the computer
and click on “Finish”. Note, if you’re attending training in Foxborough, please ask
the instructor for the username and password.

x4
—Select the account type:
& Local Machine WIN-BJPOMESQGOD
" Domain | Detect |
—Select the user:
' New User ¢ Existing User
User Name Iadmin ﬂ
Password I
<Previous |  Finish |  Cancel |

Figure L1.9 - User Setup: User Selection
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17. You will then see the GENESIS64 SQL Databases Installation Wizard. Click on

“Next” in the Welcome screen.

GEMESISG4 SOL Dat es Installation

Welcome to the GENESIS64
Database Installation Wizard

You are instaling GEMESISG4 databases,

GEMESISE4 requires some databases to be installed on the
machine in arder to enable certain features such us loaging,
Toinstal the databases you need to select an instance of SOL
Server 20052008 full or express edition. You can select either a
LT ™ local SQL server or a metwork server isible from this machine.

| ‘ You can optionally install sarmples data,

‘wﬁ" Click Mext to proceed.

< Previous Mext > Cancel

Figure L1.10 - GENESIS64 SQL Databases Installation: Welcome Screen

18. Leave the default selection in the Change common database options screen and

click on “Install”.

GEMESISE4 SOL Databases Installation

J Change the most common database options

¥ Include Sample Data

| Show Advanced

<F'revious| Inztall .. | Lancel |

Figure L1.11 - GENESIS64 SQL Database Installation: Change Common Database Options

19. The installation continues and this takes a few minutes.

UOITRWIJUOD) PUE UOITe|[elsu]
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20. When the installation completes, you will receive a confirmation message as shown
in Figure L1.12.

ICONICS GENESIS64 - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed ICOMICS
GEMESISES. Before vou can use the program, pou must
restart pour computer.

@ ¥es, | want lo restarl my computer nove.

' p
I lwcs 7 Mo, | will restart mp computer later.

Remaove any disks from their dives, and then click Finish to
complete setup.

Software

< Back | Finish I Cancel

Figure L1.12 Installation: Completed

21. Click on “Finish” to close the dialog box box and reboot your computer.

1.3.3. Installing the OPC Server Suite

1. Insert the OPC Servers installation disk.

2. When the splash screen comes up, click on the “OPC Standard Server Suite” link,
which is circled in Figure L1.13. In case the splash screen does not pop up (you
may have auto-run disabled), you can go to your DVD drive and double-click on
the “Default.hta” file to bring up the plash screen.

OPC Servers y

Getting Started
Read Me File

Installations

OPC Standard Server Suite

Building Automation OPC Server Suite
IT and Infrastructure OPC Server Suite
0il and Gas OPC Server Suite

Power Distribution OPC Server Suite }
Triconex OPC Server* |
| Additional

ICONICS N1 OPC Server

ICONICS OPC Modbus Serial Server

ICONICS OPC Modbus Ethernet Server

ICONICS GenBroker

Licensing

OPC Server Solutions

Other Information
Visit the ICONICS Website

Browse this CD
*Requires Kepware License

» icdjts
(=4 Xepware Exit

Visualize Your Enterprise™

Figure L1.13 - OPC Servers Installation Splash Screen
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3. You should see the InstallShield Wizard come up. Click on “Install” to being the

pre-requisite installation.

InstallShield Wizard

ICOMICS OPC UA Server FrameWwor requires the fallawing items to be installed on your
computer. Click Install to begin installing these requirements.

3
=)

Status | Requirement

Pending ICOMICS OPC UA SERVER w5

Cancel |

L1-9
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Figure L1.14 - Prerequisites for OPC Server Installation

Welcome screen. Click on “Next” to continue.

i'é“ ICONICS OPC Server Suite 5 Setup

Welcome to the ICONICS OPC
Server Suite 5 Installation
Wizard (v5.3.125)

It iz strongly recommended that you exit all'Windows programs
before running this setup program.

Click Cancel ta quit the setup pragram, then close any programs
you have nning. Click Mext o continue the installation.

WARMIMG: Thiz program iz protected by copyright law and
intemnational reaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may rezult in severe civil and criminal penalties, and
will be prozecuted to the masimum extent pogsible under law,

IS E3

Once the prerequisites are installed, you should see the OPC Server Suite 5 Setup

Cancel |

¢ Back

Figure L1.15 - ICONICS OPC Server Suite 5 Setup: Welcome Screen

option and click on “Next”.

i'\%‘ TCONICS OPC Server Suite 5 Setup

End-User License Agreement

Flease read the following license agreement carefully

o x|

On the Licensing Agreement screen, choose the “I accept the license agreement”

intended resuits,

Opening and using the enclosed software for any purpase i

ICONICS LICENSE AGREEMENT =

¥OU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITION 5!

tes your acoeptance of the terms
dith them you should retum
days of shipment unopened and

copy protection keys within s

the United States, Puerto Rico, or
slection of the program o schieve your
abtained from this program.

rogram and fiver
me the responsibil
the installation, use

¥ iaccept the tems in the License Agreement!

Figure L1.16 - ICONICS OPC Server Suite 5 Setup: License Agreement

GENESIS64

Buiurel ] ausyO :qe



L1-10 GENESIS64 Standard Training Manual

6. Leave the Destination folder as default on the next screen and click on “Next” to

continue.
(i
Destination Folder g
&
Click Mext to install to the default folder or click Browse to choose another. _k_.-,{
Install ICONICS OPC Server Suite Sto:
C:Program Files &86CONICSNCONICS OPC Server Suite 5% Browse... |
Reset Back Cancel |

Figure L1.17 - ICONICS OPC Server Suite 5 Setup: Destination Folder

7. Leave the application data folder as default and click on “Next”.

1=
- s =
Application Data Folder ki/
Click Mext to use default folder or click Browse to choose anather. o

The Application Data folder used by ICONICS OPC Server Suite 5 must be
accessible to all users. It is recommended that you do not change this path.

IC \ProgramData". Browse .. |

Cancel

Figure L1.18 - ICONICS OPC Server Suite 5 Setup: Specify Application Data Folder
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8. Leave the Shortcut folder as default and click on “Next”.

{5 ICONICS OPC Server Suite 5 Setup =15 x|

Shortcuts

Select shortcuts to create and click Next.

Specify the shortcuts to be created:

¥ Corfiguration Desktop Shortcut

Cancel |

Figure L1.19 - ICONICS OPC Server Suite 5 Setup: Shortcuts Folder

L1-11

9. On the Select Feature Screen, make sure that all features are selected and click on

“Next”

i'é—’l ICONICS OPC Server Suite 5 Setup M= B
Select Features
Flease select which features you would like ta install I\Ej

= i | Full Ingtallation
=

] v| OPC Quick Client

= v| Communications Server

------ Communication Driv

| »

g | comnectivity through the uze of communications
| drivers.

— Feature Description
ICOMICS OPC Server Suite 5 provides device

Please expand the tree on the left and select the
desired drivers from our list of available drivers.

Thiz feature will be installed on the lacal hard drive.

This feature requires DEB on your hard drive. [t has
61 of &1 subfeatures selected. The subfeatures
require 57MB on wour hard drive.

Beset

¢ Back I Mest > I Cancel

Figure L1.20 - ICONICS OPC Server Suite 5 Setup: Select Features
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10. Click on “Next” on the Ready to Install the Application screen to begin installation.
This may take a few minutes.

11. When the installation completes, you will receive a successes screen. Click on
“Finish” to complete the installation.

{i ICONICS OPC Server Suite 5 Setup M= B

: ICONICS OPC Server Suite 5 has
{i,/ been successfully installed.

Click the Finizh buttan to exit this installation.

<Back |8 Finish Cancel |

Figure L1.21 - ICONICS OPC Server Suite 5 Setup: Successfully Installed

12. You will then see the OPC UA Server FrameWorX Installation Wizard
welcome screen. Click on “Next” to continue.

i'é'- ICONICS OPC UA Server FrameWorX - Installshield Wizard

[ ¥ g Welcome to the InstallShield Wizard for
% 8 ICONICS OPC UA Server FrameWorX
The InstalShield(R ) Wizard will install ICOMICS OPC A Server
> Frame\ors on your computer. To continue, click Mext,
b=
WARMIMNG: This program is protected by copyright law and
ﬁ ; international treaties,
. f!
Sl
Inistallshield
< Back Cancel

Figure L1.22 - ICONICS OPC UA Server FrameWorX: Welcome Screen
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13. Click on “Install” on the Ready to Install the Program screen to begin installation

for the OPC UA Server FrameWorX. This will take a few minutes.

14. When the installation completes, you should see a confirmation screen. Click on

15.

16.

17.

18.

19.

“Finish” to close the wizard.

{i ICONICS OPC UA Server FrameWorX - InstallShield Wizard [ x|

InstallShield Wizard Completed

Thank you

. The InstallShield Wwizard has successfully installed ICOMNIZS
fqr ChOQS.lﬂg OPC U Server Framewor, Click Finish to exit the wizard,
J

> icONIES

Software

Installshield

Figure L1.23 - ICONICS OPC UA Server FrameWorX: Installation Completed

Click on “Exit” on the splash screen to close it.

Go to Start — Run and type in “dcomenfg” (without quotes) in the Run dialog box

box and click on “OK”.

In the Component Services Window, expand Component Services — Computers

— My Computer — DCOM Config on the left-hand pane.

Find the “ICONICS OPC Server Suite 5.5” component in the list, right-click on it

and select “Properties”.

In the ICONICS OPC Server Suite Properties dialog box, select the Security tab

UOITRWIJUOD) PUE UOITe|[elsu]
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20. Change the Access Permissions to “Use Default”.

‘General | Location  Securty | Endpoints | identy |

~ Launch and Activation Pemissions:
= Lse Default

" Cuglomize

~ Access Permissions
& Use Defoid
" Customize

~ Configuration Femissions

" Use Defaut

Laam more about gatting thess properdies.

oK | Cancel ooy |

Figure L1.24 - ICONICS OPC Server Suite Properties: Security

21. Close the Component Services window.
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1.4. Training Support Files

There are a few support files that you will need in order for the training to run smoothly.

Again, if you are using one of the provided training computers, you do not need to do
the steps in this section.

1.

2.

Open Windows Explorer and navigate to C:\

Create a folder here called “Training”. This folder will be your project folder and
you will store all of the training files into this folder.

Copy the following files into the C:\Training directory:

e GENESIS64TrainingSymbol.sdfx
e icTonics.opf

e icTonics-logo.png

e icTonicsUDMConfig.xml

e Translations.txt

NOTE: Ask your instructor for these files if you do not have them.

e Symbol Library

4.

Start GraphWorX64 by going to Start — AIll Programs — ICONICS —
GENESIS64 — GraphWorX64 — GraphWorX64.

Once GraphWorX64 opens, you should see the Explorer to the left-hand side. At

the bottom of the explorer, you should see a tab that says “Symbols”. Select this tab.

Click on the “Symbol Library commands menu” ¥ icon at the top of the explorer
and select “Open Existing Category” from the popup menu.

In the Open dialog box, look for the GENESIS64TrainingSymbols.sdfx in
C:\Training. Click on “Open” to add the library.

If you click on the dropdown list of the Symbol library now, you should see the
GENESIS64TrainingSymbols category listed.

UOITRWIJUOD) PUE UOITe|[elsu]
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Unified Data Manager

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Start Workbench64 by going to — All Programs — ICONICS — Workbench.

Once Workbench is opened, click on the “Unified Data Manager” “='jcon to load
it’s configuration in the Project Explorer.

Right-click on “localhost” and select “New Database”.

In the Create Database Wizard pop-up box, click on “Next” to get to the change
common database options screen.

Change the Database Name to “icTonicsUDMConfig”.

Uncheck the “Include Sample Data” checkbox. Your Create Database Wizard
should look similar to Figure L1.25.

Unified Data Manager - Create Database Wizard

—J Change the most common database options

Database M ame: IicTonichDMEonfig j Refresh |

Database File Settings: IInitiaI Size 2 MB. Growth by 1 MB, Unrestricted growth

Log File Settings: IInitiaI Size 1 MB, Growth by 10 percent, Unresticted growth I

[ Includs Sample Data

<F'revi0us| Finizsh I LCancel |

£

pZd

Figure L1.25 - Create Database Wizard: Common Database Options
Click on “Finish” to create the database. This may take a moment.

Once the database is created, right-click on “icTonicsUDMConfig” and select
“Import”.

In the Open dialog box, go to the C:\Training folder and look for the
“icTonicsUDMConfig.csv” then click on “Open” to import the file. Leave the
default settings in the “Import from” dialog box and click on "Start".

Once the file imports, right-click on “icTonicsUDMConfig” and select "Make
Active."

You should see icTonicsUDMConfig (Active) in the navigation tree and the icon to
the left should contain a green element.

. Close the Workbench.
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e OPC Server Configuration

21.

22.

23.

24,

25.
26.

217.

28.

29.

30.

Start the ICONICS OPC UA Server 5 Configurator by going to Start — All
Programs — ICONICS — ICONICS OPC Server Suite 5 — ICONICS OPC
Server 5 Configuration.

Go to File — Open and browse to C:\Training.
Select the “icTonics.opf” file and click on “Open”.
Select “Yes, Update” if you see the following screen in Figure L1.26.

ICOMICS OPC Server Suite x|

% This operation will cause replacement of the runtime project. Are you sure you want
Y to continue?

Mo, Edit Offline | Cancel

Yes,Update

Figure L1.26 — Update OPC Server
Close the ICONICS OPC Server Suite Configurator.

Open the OPC UA Configuration by going to Start — All Programs — ICONICS
— ICONICS OPC Server Suite 5 — OPC UA Configuration.

On the Server Endpoints, select the “opc.tcp://127.0.0.1:49460” endpoint and
uncheck the “Enable” checkbox near the bottom of the dialog box.

Select the “opc.tcp://ComputerName:49460”endpoint where ComputerName is the
name of your computer.

Click on the “Edit” button near the bottom of the dialog box to bring up the
Endpoint Definition dialog box.

Uncheck the “Basic128Rsal5” and “Basic256” options. The dialog box should now
look like Figure L1.27.

Metwork Adapter:

Port Number: | 49460 _lj

opc.tepfCC-Trainer 149460

—Security Policies
¥ rone

I Basic128Rsals - =

I Basiczse Sign s

Figure L1.27 - Endpoint Definition
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31. Click on “OK” to close the dialog box.

32. Check the “Enable” checkbox at the bottom of the OPC UA Configuration

Manager and click on “Close” to save the settings and close the dialog box.

Server Endpoints I Trusted Chentsl Dizcovery Serversl Trugted Servers | Ihstance Eerlilicatesl
| uRL - | Secuity |
7O opc.icp /127 00 749450 Hasici289:a5 (5 .55) Bascldl (5. 55)

//CC-Trainer: 43460

[V Enzbled

sod. | [ Edi. | Remove
Mote: Server Runtime reinitislization is required to utiize changes. Cloze Help |

Figure L1.28 - OPC UA Configuration Manager

1.5. Creating Necessary Logging Databases

In this section, we will create the necessary databases that you will use in the course to
log Trend and Alarm data. In this document, we will assume that you are using SQL
2008. The steps for creating databases in SQL 2005 should be similar.

1.

Open the SQL Server Management Studio by going to Start — Programs —
Microsoft SQL Server 2008 R2 — SQL Server Management Studio.

Once the Management Studio opens, you will receive a dialog box that asks you to
connect to a SQL Server. If this is the first time you are using the SQL Management
Studio, you may receive a welcome and setup dialog box prior to the connection
dialog box. You can use the default credentials that are already filled in the dialog
box. Take note of these credentials. Click on “Connect” to connect to the server.

NOTE: If the server name is blank, enter: “(local))\SQLEXPRESS” (without quotes) into it.

Once you are connected, expand your server instance — Databases in the Object
Explorer on the left-hand side.

Right-click on Database in the Object Explorer and select “New Database”.
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5. In the New Database dialog box, type in “icTonicsAlarmData” in the Database

name field.

E New Database

E‘ Options
2 Filegroups

Server:
[local]

Connection:

5 Script ~ m Help

I[=] 3

D atabage name:

Owrer:

| Uze fulltest indexing

Databasze files:

Logical Mame File Type

Iritial Size (ME] | Autograwth

CC-TRAIMER'Trainer

2{ View connection properties

icTonicsdlar..  Rows ..
icTonicsdlar..  Log

2l

By 10 percent, unrestricted growth

By 1 MB., unrestricted growth

i

| Hemave |

ok I Cancel I

4

Figure L1.29 - Creating a New SQL Database

6. Click on “OK” at the bottom of the dialog box to create the database. This may take

a few seconds.

7. Repeat steps 4-6 to create another database called “icTonicsTrendData”.

1.6. SQL Server Permissions Review

1. Go to Start — all programs — Microsoft SQL server 2008 R2 — SQL Server

Management Studio.

GENESIS64
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2. Within the management studio, expand Security — Logins, then double-click on
Hostname\Username (in your case, the username should be “admin”) and then
navigate to User Mapping.

= u (local)\sglexpress (SQL Server 10,50, 1600 - WIN-
[l Databases
= 3 Security
[ 3 Logins
r_'}, ##M5_PolicyEventProcessingLogin##
r_'}, ##M5_PolicyTsglExecutionLogin##
%) BULLTINUsers
A NT AUTHORITY\SYSTEM
zﬂ NT SERVICE\MSSQLSSQLEXPRESS
& sa
fia g WV IN-BIPOMBSQGO0 \admin
3 Server Roles
3 Credentials
3 Server Objects
3 Replication
[ Management

Figure L1.30 — Admin User Account in SQL

3. Make sure the following databases have been checked: AwxLogger, AwxServer,
TwxConfig, icTonicsAlarmData, and icTonicsTrendData. Also, you need to
confirm that the role membership for each one of the databases is db_owner.

[ User [ Default Schema
WINEIPIMBSQGOD\..  dbo

ko dbo

" dbo dbo

WINEIPIMBSQGOD\.. | dbo

WIN-BJPOMBSQGOD\...  dbo
WIN-BJPOMESQGOO\...  dbo
WIN-BJPOMESQGOO\...  dbo

]

Server:
focal)\sqlexpress

Connection:
'WIN-BJPOMBSQGO0\admin
] View comn

Ready

‘ection properties

Figure L1.31 — Authorize Admin User Permission
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Review: Introduction to
GENESIS64 R1

1.1.

1.2.

Objectives Review

You should now know and understand the following:

e What is GENESIS64 and how is it used to create automation control systems
for observing and controlling equipment?

e What the different component applications in GENESIS64 are and where they
are used?

e What are the different types of OPC specified data?

Summary

GENESIS64 is automation observation, analysis, and control software that allows you
to build HMI and SCADA systems. Based on open standards developed by the OPC
Foundation for Windows systems, GENESIS64 works with the newest standard of data
called OPC UA and maintains backwards compatibility to the older standards such as
OPC DA, OPC AE, OPC HDA, and others.

GENESIS64 is based on the Microsoft .NET Foundation and utilizes the Windows
Communication Foundation (WCF) and Windows Presentation Foundation (WPF) to
create state-of-the-art Windows Service Oriented Architecture (SOA) solutions.

All GENESIS64 applications can be configured within a framework application called
the Workbench. You can display process data in a graphical display in real time using
GraphWorX64, monitor events and alarm conditions with AlarmWorX64, log data for
analysis with TrendWorX64, and display geographical information in a map based
format using EarthWorX64.

The GenDemo provides industry case studies and other examples so you can envision
ways in which GENESIS64 can be used. A Learning Center lets you familiarize
yourself with some of the tools that are available.

79SISANTO 0}
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1.3. Terms

Address Space
EarthWorX64
GraphWorX64
OPC Client
OPC Server
Runtime Mode
TrendWorX64

AlarmWorX64
GenBroker

HMI

OPC DA

OPC and PLC
SCADA

Unified Data Browser

1.4. Test Your Knowledge

Configuration Mode
GenTray

OPC AE

OPC HDA

Project File

Tags

Workbench

In this chapter, we learned some basic concepts of PLC, OPC, and GENESIS64. Before
you continue to the next chapter, be sure that you can answer the following questions.

1. OPC refers to all of the following except:

oo o

A data communications protocol
OLE for Process Control

A standards body

A Microsoft networking protocol

2. All of the following are true except:

oo o w

GraphWorX64 display.

The Workbench is used to configure displays and services.
GraphWorX64 can only be run in the Workbench.

FrameWorX64 is an OPC UA server.
TrendWorX64, AlarmWorX64, and EarthWorX64 viewers can be placed into a

3. True or False: A tag allows you to display OPC data in a client application.

4. During configuration, which of the following is NOT true?

. A display can be modified or edited.

A runtime button is available to go into the runtime mode.

a
b. Sample data can be displayed so that the display can be previewed.
C
d

You can display live data for short periods of time.

)

b

)
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5. Which of the following is true of OPC UA?

It can use COM/DCOM in its legacy mode.

It is a hierarchically organized object environment only.
The object model supports one and only one namespace.
All of the above

None of the above.

® o0 o

R1-3

79SISANTO 0}
uoIONPOU| :MBINSY

GENESIS64



R1-4

GENESIS64 Standard Training Manual



Workbench64 2-1

Workbench64 2

2.1.

GENESIS64 comes with a centralized project management tool: Workbench64. This
tool is the single application that you need to configure and run the different aspect of
your HMI project. Furthermore, this application is based on .NET technology, allowing
you to make changes to your project over the internet. In this chapter, we are going to
introduce you to Workbench64. You will learn about the different providers available
through Workbench64 as we progress through the course. After completing this chapter,
you should be familiar with:

The basic features of the GENESIS64 Workbench

How to customize the Workbench

How to create an ICONICS project using the Workbench
Techniques for arranging and working with files in the Workbench
Ways to share a project among development team members
Deploying a project for a customer

Introduction to the Workbench

The Workbench is the centralized Web-based environment for GENESIS64 products. It
provides a configuration environment that runs multiple applications and customized
third-party environments. Using the Workbench, you will be able to:

Configure web-based components. Multiple users can configure databases and
application servers at the same time.

Launch runtime mode for simulating and testing and running project
components

Manage your projects

Deploy your projects

GENESIS64
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The Workbench, shown in Figure 2.1 in its basic form, provides a frame in which you
can use every component of GENESIS64. In addition to being a configuration tool, the
Workbench can also act as an operator interface and project management tool.

LG | H - Workbench by ICONICS, Inc. - Ch\Users\admin'DocumentshProjectl. prix =) = hcd
BRI Home Project  Layout  Amrange  Applications  Tools P Funtime =8 Style -~ @
> &
Runtima L:-;'ir___
Meode Switch Login
Project Explorer i

Figure 2.1- Empty Workbench

All GENESIS64 configurations can be done from within the Workbench, allowing you
to learn common techniques that you can apply to set up servers, tools, utilities, and
even applications. This design economizes your engineering learning time and
overhead costs. The ability to configure remotely lets multiple users configure multiple
application servers concurrently and administer multiple databases simultaneously.

Using GENESIS64 applications in the Workbench, you will use its configuration and
runtime operations. The Workbench:

e Provides a framework for project management and security (security will be
covered later in this course),

e Can load various providers or plug-ins that read from and write to graphics files,

e Can read and write to SQL or system databases,

e Can load configuration forms that start and stop services, set environmental
variables, and more,

e Provides a browsing function, a display or design function, and a command set
through the ribbon and menu commands that change with the application you’re
working with.

)
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When you open the Workbench for the first time you see all of the applications, tools,
utilities, and services listed in the Project Explorer that you can possibly open within
the Workbench. Figure 2.2 illustrates what is available. (Note that if you have a Hyper
Historian installation, the set of components is slightly smaller than the one you see
listed here.)

WorkBench

Client Components Configuration Components

Figure 2.2 - Workbench Components

As shown in Figure 2.3, the Workbench is made up of three general areas: the Project
Explorer, the ribbon menu bar, and the content area.

Ribbon Bar

Layot  Arrange  Appbicators  Tools P Runtme 33 Style ~ @

] 5 8 4 & = X

Cut  Copy Multply Edt E&tOn Rename Delete
New Tab

Project Explorer - (15 Applications) @ o Ramp ©
S
TrendWorX64 Logger Tag
TrendWorX64 Logger oy
¥ locahost Name: Ramp
B TwxCorfg (Active)
N Corfiguration “ Properses
= @i Database Growp
2 k) Logong Growp Signal Name: ©3mb4 Double Ramp(5,0.100,180) Vaue
: ::v Descripbon
Project Explorer Engineering Unies
Log To Disk Al Sompies =| i Do
Hi Limit 100,005 Abe
GraphWorX64 : Lo Limit 00012 ® P
». TrendWorX 64 7| Update ranges on start
O AlarmWorx 64
& EarthworX64
g2 RldEP?2 . " )
Content Area

Figure 2.3 - Different Sections of the Workbench

GENESIS64
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2.1.1. Project Explorer

The Project Explorer encapsulates the ICONICS project that you are working on and its
content defines the breadth of a project. The Project Explorer is also the navigational
component you use to browse the project’s content. It has a navigation tree for quick
access to data as well as quick access to different applications. You can select any
application that is in the project and navigate its data. Button bars and icons also make
it easy to access applications from inside the Workbench.

Project Explorer - (15Applications) &
- g
Global Aliasing ~<————— Selected Application

= ¥
=) B GasConfig (Active)
p. Aliases
Building
Buildingldent
3 Floor

i Floorident S
. Motifies Application Data

Roiés (tree view)

i Roomident
Signal
i+ SignalSpeed
& SignalString
i VanableSignal
# 4 Themes

. Graph Applications
& Trendworxes
© AlarmWorxe4

Minimized
& EarthWorX64 Applications

'R BLEP?

Figure 2.4 - The Project Explorer

2.1.2. The Ribbon

The Ribbon is designed to help you quickly find the commands you need to complete a
task. Commands are organized in logical groups under tabs. Each tab relates to a type
of activity, such as project management or page layouts.

Each ICONICS application or tool that you open in the Workbench has its own ribbon;
as you progress through this course, you will see each GENESIS64 application’s ribbon
commands. As you work in the Workbench, you will learn how to integrate custom
actions and tools inside the ribbon.

3 | H 7 Workbench by ICONICS, Inc. - C\Program Files\ICOMICS\GENESISE4\Components\DefaultPr.. — & 52 .
m Home Project Layout Arrange Applications Teols Graph\Worxe4 ¥ Funtime 3 Style ~ @

Y X0 X0 o L/

b a X B 4o B A
. Login New Run Rundisplay Edit Editdisplay Edit templats
Runtime " | display display onnewtab display onnewtab template onnew tsb

| Mode Switch | Login Graphliorx64 |

Figure 2.5 - TrendWorX64 Ribbon in the Workbench

E &
()

\
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For each configuration in providers you are allowed to Export and Import settings in
every level whole configuration or just part. When you have opened some provider’s
configuration, you can see Import and Export button in Home Ribbon menu, like is
showed in Figure 2.6.

.
3 | H - Workbench by ICONICS, Inc. - C\Program Files\[CONICS\GEMESIS64\Components\DefaultProject. prjx =) = 32
T Home Project  Layout  Amange Applications Tools P Runtime i Style ~ @
L |

> & g FU << @

Import Export | Paste Cut Cop Aultip Edit EditOn Rename Delete Add Database

Runtime | 199" | StaiStop ew Tab -
Mode Switch Login Service Import/Export Clipboard Edit

Figure 2.6 - TrendWorX64 Ribbon in the Workbench

Above the ribbon bar is a quick access toolbar containing, by default, icons for the New

and Save FH commands. By using the drop-down menu located directly above the
Project menu (shown in Figure 2.7), you can add icons to the quick-access toolbar and
place the quick-access toolbar below the ribbon bar.

3 | H = | Werkbench by ICONICS, Inc. - C\Program Files\ICOM]
BN Hom  Customize Quick Access Toolbar To
I 1 I
b Flace Quick Access Toolbar below the Ribbon L
Runtime Minimize the Ribbon pla
Mode Switch Login Graph\wlorxs4

Figure 2.7 - Quick Access Toolbar

Using this same menu, you can also minimize the ribbon so that only its menu items
display. You can also do this by double-clicking on the ribbon tabs.

2.1.3. Content Area

The Content area is your workspace. As you proceed through this course, you will
make heavy use of the content area when working with GENESIS64 applications. We
will cover the content area in detail as you proceed. In this chapter, we will focus on
how you can organize your work inside the content area.

GENESIS64
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2.2.

2.2.1.

Customizing the Workbench

Some customization options for the content area are available from the “Options”
button on the File menu. You can identify startup options: a project to be loaded into
the content area when you start the Workbench, and can also specify the layout. You
can also configure a Home page, as shown in Figure 2.8, to display in the Content area.

|{.3Hnmepageo b x

ICONICS Energy Analytics Leverages Streamlnsight Technology -
Mon, 19 Apr 2010 15:59:00 -0500 Streaminsight Enhances Efficiency of ICONICS' Energy Management Capabilities H
ICONICS Embedded GENESIS32 for Machine Builders

Man, 19 Apr 2010 16:00:00 -0500 Embedded GENESIS32 provides superior HMI/SCADA and Control Solution

ICONICS Announces FacilityWorX

Mon, 25 Jan 2010 16:03 The Open Standards Platform for Integrating Building Automation Systems
GENESIS64 v10.5 Packed with Game Changing Technology
09 10:03:00 -0500 Supports Silverlight, Windows 7, Redundancy and much more
ified for Windows 7
00 GENESIS64 HMI/SCADA Features Game Changing Technologies
for a Greener World
e, 7 Oct 2009 10:01:00 -0500 Sustainability and Advanced Energy Management
1PANIFS Rankbnff nd Minrara £ Chninarn BaalTimn Rama

Figure 2.8 - Default Workbench Home Page

The Home page can be displayed only from the startup options. Because the
Workbench has a browser-type interface, you can configure the Home page to connect
to any site you like, such as your company’s RSS, and specify a refresh rate. Maybe
you have your own site that provides shortcuts or puts information at your fingertips.
You can also select a background color or image for the content area. These settings are
stored locally, and are applied to your machine, not to any specific project.

You can also choose various color schemes using the Style button at the top right of the
ribbon bar.

Moving Explorers and Other Tools

While working with ICONICS applications in the Workbench, you will see that there
may be additional tools and Explorers available. You may want to reorganize tools for
your preferences to maximize productivity. In this section, we will detail some methods
that you can use to organize and customize where your tools reside.
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You can drag any tool or Explorer around by its title bar. Drop it wherever you like in
the content area and it will stay there, as shown in Figure 2.9, as a tool that floats freely
over the Content area.

W8 | | H = Workbench byICONICS, Inc. - C\Program Fles\CONICS\GENESIS6\Com.. = @ 2
I rore | Poiet  loyost  Awenge  Applicdions  Tools B Runtime &8 Sty = @
.
i ‘M Ly
MNew Ru Run disp
Rumime %™ | displey cispiay on ne

| Mede Switch |  Login

Project Explorer - (15 Applic_
~-1vd
GraphWorX64
= ¢ My Computer a
= [ GWX_3D_Exar
Automotive
Buiding Co
Future Fact +
1 m L3

1. GraphWorX64
& Trendworxed
0 AlarmWorX64
&) EarthWorX64

b ol R Byl 2

Figure 2.9 - Free Floating Project Explorer

You can also dock the tool, which locks it into its own space adjacent to the Content
area. As you move a tool around, a diamond dock appears, showing you the docking
stations in the center and in the north, south, east, and west positions in the Content area
as shown in Figure 2.10. (If files are open in the Content area, these docking stations
may be difficult to see.)

B | H = Workbench by ICONICS Inc. - C\Program Files\ICONICS\GENESISBA\Com... o @ 3¢
m Home  Project Layoust Amange  Applications  Tools P Runtime & Style ~ @
Pr I__T‘qiua—ns.L D

&/ E
GraphWorX64

= o MyComputer »
B 0 GWX_3D. -
«m T

' GraphWorX64

& TrendWorxsa

@ AlarmWorxs4 E

=

Figure 2.10 - Docking a Tool

GENESIS64
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As you move the object and your cursor closer to a docking station, a blue area appears
(on the left in Figure 2.10) in the Content area, showing you where the tool you are
dragging will display if you release the mouse button.

Tools like the Project Explorer have an auto-hide feature that lets you tuck them into
the margin of the Workbench until you want to use them again. To auto-hide the
Explorer, click on the pin ‘# in its title bar. To expand a hidden Explorer or other tool,
click on it where it is hiding in the margin. To lock the tool open, click the pin *= while
it is expanded.

P | | Project Explorer- (15 Applicatio. &
T | g Clicking the hidden b GraphWorX64 huto-tice
explorer expands the 5 A My Computer
Explorer. To lock the = e
= explorer open again, click = 4 Gw:li?"—;v‘: ples | 3
< the pin while it is > . Buiding Control {
expanded = o Future Factory
= Logistics
mine
Nuclear Plant
Nuclear Reactor
Pack Expo Demc

Figure 2.11 - Auto Hide (Left) and Pinned Down (right) Project Explorer

2.2.2. TraceWorX64 and Licensing Tools

Also available from the Workbench’s Tools ribbon and from its File menu — Tools
item, there are additional tools: Licensing, Redundancy, TraceWorX, and Default
FrameWorX Server Location. The Licensing tool displays all ICONICS licenses
currently in place and in use at the site. Redundancy lets you display redundant servers
that are configured for your system, and see the servers that are currently on line
alongside their stand-by servers. You can use TraceWorX64 to log trace files and
configure collection parameters on any application if you suspect malfunction.

B ‘ H = Werkbench by ICONICS, Inc. - CG\Program Files\ICONICS\(C

[ _Fie, | Todls
.

| ] Options...| £ apout.. |

Figure 2.12 - Accessing TraceWorx64 and Licensing
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2.3. Creating a Project

The project is one of the fundamental concepts of the Workbench. A project is a set of
applications and related resources that execute inside the Workbench.

The best way to understand a project is to create one. You can do this by launching the
Workbench from the Windows Start — Programs — ICONICS GENESIS64 —
Workbench. In this course, the Workbench launches with the default ICONICS project,
which includes all GENESIS64 components, along with sample files. When you create
a new project, you can create it using the ICONICS default project as a starting point,
or from scratch. To create the project from scratch, click the File menu and select New
— Empty Project, which is shown in Figure 2.13.

i
e

MNew » Create a new project

Empty Project
.5 Open Create a new empty project.
Default Project
ﬁ Open URL . Create a new project containing
o default applications. You ca
selectone or more servers
H Save connect to.

i

Figure 2.13 - Creating a New Project
2.3.1. Adding Applications for the Project

Once you have selected to create a new Project, the Add/Remove Project Application
dialog box appears. Here, you can add any ICONICS tools and applications required by
the project by clicking the Add button. You can incorporate any application you need
into the project. For example, if you need to define alarms, you would add the
AlarmWorX64 application to the project; it appears in the Applications pane on the left.

GENESIS64
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When you select an application from this pane, the application’s properties appear on
the right, as shown in Figure 2.14. You can modify the properties of the application to
your preference. For help with a property, select it and read the tip that appears below it.

Add/Remove Project Application

Applications: Application properties:
AlamWorX64 Server -~ ‘}fl |
lcon [@5 System Drawing.Bitm: -
v lcon Large [ System Drawing Bitmz
lcon Large Location
lcon Location
lcon Position Left =
Text AlarmWorX64 Server
Text Color Il Biack
Jext Italic False
AlarmWorX Multimedia ext Underline False
AlarmWoriad |§ible True
isc
AlarmWork64 Logger hannel lco. Toolkit. Service . DynamicPro
AlarmWorki4 Server PackFnahled Tnie S
BACnet s

BridgeWorX Server

FrameWorX Server

Global Aliasing
GraphWorXa4

Figure 2.14 — Adding GENESIS64 Applications to a Project

Once you have added all the applications you want to use for the project, click Close to
close the dialog and begin working in the project.

2.3.2. Changing Applications in the Project

You can add or remove applications in a project or change their properties at any time
by reopening the Add/Remove Project Application dialog box. Click on one of the Edit
Project buttons show in Figure 2.15.

6 [H = Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\C
m Home Project Layout Arrange Applicabons Tools
ad N\ 2 i
d ;Jrc\sd-, DE;;-! ore fncv, it Open
koject.Fackaga s Package -:Lop Click either button
Edt Deploy opens the
Project Explorer - (15 Agplications) ] Add/Remove
~ Project Application
Graphw dialog box again.
A -
3 ) GWX_3D_Examples
+ Automotive
Buiding Control Demo

Figure 2.15 - Edit Application List

Once the project’s applications are listed in the Project Explorer, you can get to work.
But first, let us go over some ways you can manage the applications within the Project
Explorer.
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2.3.3. Reducing/Enlarging the Application Stack

Applications are stacked as buttons in the Project Explorer. You can move the button
stack out of your way by grabbing the top of the stack (circled in Figure 2.16) and
dragging the stack up or down. Notice how the icon tray (below the stack) expands and
shrinks as you do this.

= TrendWorX64 Logger

O AlarmWorX 64 Server
' £ AlarmWorX64 Logger
I Unified Data Manager
L Language Aliasing

4F Global Aliasing

P GenTray

N FrameWorX Server
Y Security Server

% SNMP

o BACnet

j_,mm:]—

& Trendworxes

O plarmworxe

&) EarthWorX 64

1= TrendWorX64 Logger

OF AlarmWorkX 64 Server

(3 atarmworx64 Logger

| 464 Logger) U% + o *

Alarm Wi

Figure 2.16 - Application Stack in the Project Explorer

2.3.4. Organizing the Application Buttons

If you use some buttons more than others, you can change their sequence in the stack
by clicking the menu button in the bottom tray and selecting Navigation Pane Options.
On the dialog box that appears, you can re-sequence the buttons and even remove them.
Notice there are other options on the popup menu for organizing the buttons.

Pop up the menu from the bottom of
the stack of buttons
Then click Navigation Pane Options

* ., GraphWorX64
& TrendWorxe4
O AlarmWorX64

. EarthWorX64

2 TrendWorX64 Logger

O AlarmWorX64 Server

PHLEEDPUY

—

o

& ShowMoreButtons

€ Show Fewer Buttons
Navigation Pane Options

= Add or Remove Buttons

("Navigation Pane Options |
Display buttons in this order
V] GraphWorX64 A Move Up |
R (oo = ‘
: :am.:.’g;é - Nove Down )

V| TrendWorX64 Logger
V! Alarm\WorXE4 Server
V| Alarm\WorX64 Logger -

Ok J[ Comcel ]

Figure 2.17 - Re-sequencing the Application Buttons
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2.3.5.

Removing Application Buttons

You can remove applications from the Project Explorer by clicking the popup menu in
the icon tray and selecting “Add or Remove Buttons”, and then disabling the
checkboxes next to their names in the Button bar menu. The unchecked items disappear
from the Project Explorer. You can always return an application’s visibility as long as
the application is in the project.

Project Explorer - (15 Applications) n
[} | 4 —
= hm == |¥ ]| lv GraphWoned
I'aDMyCOI' ~ | & TrendWorxs4
S5 omputer - L
= [ GWX_3D_Examples ; B AlarmWorks
Automotive v | @ Earthworks4
ELurt”dmgFC;mrDI peme ~ | =  TrendWorX64Logger
+ ure Factory —
Logistics v | &8 AlarmWorX64 Server
mine - « | "#®  AlarmWorXs4 Logger
*., GraphWorX64 d [ Unified Data Manager
v | [+ Language Aliasing
& TrendWorXs4 — )
v | 48 Global Aliasing
_(_’_ AlarmWorXe4 ] P GenTray
QEarthWorKGd 4 ShowMore Buttons [~ N FrameWorXServer
|« TrendWorX64 Logger ¥  ShowFewer Buttons - "y Security Server
Navigation Pane Options.. ||« | % SNMP
OV AlarmWorX64 Server —
Add arRemove Buttons -~ | BACnet

LELEPUY Y @2

Figure 2.18 - Set Visibility on an Application

Selecting “Show More Buttons” from the popup menu puts all application icons in the
icon tray. Selecting “Show Less Buttons” puts only the selected icons in the icon tray.
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2.4.

2.4.1.

Configuration and Layout Management

Now that you know how to manage the applications in the project, let us look at how
you use the Workbench to configure and lay out your projects. The Workbench is the
tool you will work with most in GENESIS64. In it, you will:

e Configure applications where you choose options and save settings
e Design and test interactive or dynamic graphical interfaces

Working with Application Files

To create a new configuration or file, in the Project Explorer click on the application
you want to work with. For example, if you are creating an alarm display, click on the
AlarmWorX64 button. Expand the host and follow the application’s instructions for
creating a new configuration or display object.

If you find yourself unsure of what to do next, you can find instructions in GENESIS64
online help, which is available at any time by clicking on the help & button to the right
of the ribbon bar.

Applications can be grouped into two types:

e Configuration forms have prompts that help you to set up the application. The
applications that have this type interface include Security Server, Global
Aliasing, and Hyper Historian.

e Runtime available applications such as AlarmWorX64, TrendWorX64,
EarthWorX, GraphWorX64, and many others have a configuration mode and a
runtime mode. You can set up the files in configuration mode. Once you have a
file, you can open it in configuration mode and runtime mode depending on
how you save and open the file.
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2.4.2. Configuration Forms

With a few exceptions (such as the FrameWorX64 Server Location Setup dialog)
nearly all GENESIS64 configurators and applications open in the Workbench.
Configurators display forms in the Content area. Figure 2.19 shows a configuration

form for the Security Server.

BlH -

Home  Project Layost Amange  Applications  Tools

Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\GENESIS64}Components\DefaultProject prjx *

= @ =
P> Runtime 38 Style - @

Project Explorer- (15Ap. % | ([iE] Defoutt poiicy ©' T
€= & 3| Security Server Account Policy
Security Server
2 locahest Neme: |Defout polcy
o Global Setings | "0 i Polcy [ Tame Sheet
& [} Account Policies
% Defaultpoicy) | Password Life Password Complery
& Gows
U o ch d
‘3 Users (B e 1=
U t ch: rd at first |
[ User must change passwiord at firstlogin Minimn e
[F] Password expired in (days): 1
Passwiord strength regular expression:
[F] Allow changing password after (days) 0
Account Lock On Legn Failre Logout
Lock account afer failed login (N atiemps). 3 Auto Logeut after (mins) 60[
Reset login atiempt count after (minutes): 52 7] Password required to logout
() Lock account forever (uniil admin unlocks)
@ Lock account for (mins): 60}
LEO® K [ fpply [ Refresh | [ ek

Figure 2.19 - Security Server Default Account Policy

When an application such as GraphWorX64, AlarmWorX64, TrendWorX64, or
EarthwWorX64 loads in the Workbench, the Content area becomes a design surface upon
which you can place different objects. Configuration of a display, trend, alarm, or map
is done by configuring objects in the design surface in configuration mode. An example
of a display with a design surface is the gauge shown in GraphWorX64 in Figure 2.20.

BH - = Workbench by ICONICS, Inc. - G\Program Files\ICONICS\GENESIS64\Components\DefaultProjectprix o @ 12
m Home | Dynamics Controls  Design  View P Runtime @
ap Sl . R e W - )
Fline - — X u
[ sve - 1 ERNNNEENES
Effects - g > e e e - m-E TG
Style and Colors Arrange |
1P x
2 x
GraphWorX64 =
i, Pump Type 2
%, Roof Top
L, Ship

1., Sorter_Inside
L Stat3DExamples
L StatGux

1., Subway

Lor 5.
1., Gauges3

T x

1 =
1, VE_Postall
1, VE_Postal2 g
1. VE_Postal3
1. VE Postald 2
T v
Description
. GraphworXe4 Al Camman - G 2
Name]
& Trendworxes tumue)smng identifier for this object

© AlarmWorX64
) EarthWorX64
CE R R NN

2 Script Editor

|ePropert.]| $0ynam | Wpreteren.| |
e—0—@E

| @ Net Logged In |

Figure 2.20 - GraphWorX64 Design Surface
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Notice in Figure 2.20 that the object hierarchy is displayed in the Explorer navigation
tree on the right, and the Properties pane exposes the object's Properties, Dynamics
(Events and Methods), as well as the Preferences for the application and objects.

When the GraphWorX64 display is switched to runtime mode, all configuration
information is removed. The same is true of any of the ICONICS viewers. The runtime
version of Figure 2.20 is shown in Figure 2.21.

3 | H ¥ Workbench by ICONICS, Inc. - C\Program Files\ICONICS\GENESIS6 4\ Components\DefaultProjectprix * o = 2

=T Home Project Layout Arrange Applications Tools Graph\worxe4 B Funtime &8 Style ~ @
Project Explorer- (154p.. # | L., Gauges © | b o
- |

GraphWorXe4
= |J. Postal_BEamp »
1., Gauges
b, Gauges2
b, Gauges3
., VE_Posta
., VE_Posta
b, VE_Posta
., VE_Posta
., VE_Posta

4 [m

4 I [

' . GraphWorX64

&, TrendWorX64

O AlarmWorX64

&) EarthWorX64

(= Y 1 &5 [+ 2| |Animation started e Mot Logged In

Figure 2.21 - A GraphWorX64 Display in Runtime

We discussed the difference between runtime and configuration mode in the previous
chapter, so here we’ll focus on one major point: You can open a file in either
configuration mode or runtime mode, but...

e A file opened in runtime mode cannot be toggled into configuration mode,
e While a file opened in configuration mode can be toggled between runtime and
configuration mode without limit.

This is a design consideration for the Workbench to prevent users or customers from
editing the display after deployment of the project. Since you cannot edit the display in
runtime mode, it acts as a second security line to prevent those who lack permission
from editing it.
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2.4.3. Layout Management
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It is important to realize that you are not restricted to displaying one form or one design
surface at a time. The Workbench is designed to let you handle a myriad of files all at
once. You can work with several files at the same time, arranging them in the content
area in ways that you can see all files at once. You can even save an entire file layout
for easier access when configuring on a later day. Instead of opening individual files
and re-arranging them each morning when you begin, you can reopen a configured
layout containing all of the files in the same arrangement in which you have previously
saved.

First, let us take a detour to learn how to open a file. You can open and manage all of
the project’s files from the Project Explorer in the Workbench. In here you can open a
file in runtime mode, in configuration mode, and/or in a new tab. You can:

e Double-click a file to open it in runtime mode in the current tab of the content
area

e Wheel-click (or middle-mouse click) on a file to open it in runtime mode in a
new tab of the content area

e Right-click on a file to popup a menu of options on how to opening the file.
Typically, popup menu options let you open the file in runtime mode in the
same tab or a different tab, and edit the file in the same tab or a different tab.

e The Home ribbon provides these same options.

Now that we know the different ways to open a file, let us get back into managing your
content area. You can configure and run files for any GENESIS64 products in a
complex layout that you create using the Workbench.

The default layout when you have multiple files open is the tabbed format, where each
file has its own tab in the content area. You can rearrange the layout of the files on the
Home tab of the ribbon. Use the buttons in the Arrange section to organize the different
files in stacked —, tabbed 7, side-by-side |, or table || format.
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The tabular format has a drop-down box that, starting in the top-left corner, allows you
to choose the number of cells you want the content area to divide into; the format
chosen in Figure 2.22 would display two rows of three files.

Project Layout Arrange

_ | Table 3x2
Quick

—] Custom Table..

Figure 2.22 - Changing Content Area Layout

Also on the Arrange tab of the ribbon are two options that let you expand your
workspace area. You can click on the Maximize button *!to maximize the active
document in the Content area. When the screen is maximized, clicking on > (Close)
returns you to the original screen.

You can click on the Full Screen button - to expand the Workbench across all
available screens; the Full Screen button is useful only if you are working with a
configuration of multiple monitors. Clicking on > (Close) returns you to normal.

We have researched and created a several popular templates for your use, saving you
from the need to create your own arrangement. Figure 2.23 shows the Template Gallery
on the Arrange ribbon, with some of its preconfigured template formats. You can select
a template from the Template Gallery, or click the Open button to select a recently used
one. If you already have files open when you apply a template, the files will be
arranged automatically into a section of the chosen template.

Praject Layout Arrange Applications Tools Trend\worXf4 Viewer Configuration P Runtime &i Style ~ @

a iMEzin'izs - . T = ‘ .y = ,

Clase 1
v | Close Full Screen

1. Template5.wbtx [ Save Currentas Template...

Three ways to arrange files

*  Import Templat
quickly in the content area.

sllery...

Reset Gallery to Default

Remaowve All Templates from Gallery

Figure 2.23 - The Arrange Ribbon
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You are not limited to the predefined templates; you can save any Content area
arrangement as a template by clicking the “Save” button on the Arrange ribbon. You
can also design your own templates by using the Template Editor, shown in Figure 2.24.
You can open the editor by clicking the “Template Editor” button on the Arrange

ribbon.
Fil Home Project Layout Arrange Applications Tools Trend\WorX64 Viewer Configuration P Runtime && Style ~ @
) m Save A — [ “ ‘? Maximize - T | — | T | T
Open... [y SaveAs... TS'."_'F'lffS [1 ] - Clese —J Full Screen
- Editor... = e - - —— -
File Edit Quick Arrange Documents Templates Gallery
Templatel - Workbench by ICONICS, Inc. |_ (O] x|
Fle Edit Format
H x
[ g | " 10 " 10
190x293 189x293 189x293

Figure 2.24 - The Template Editor

To use the Template Editor, you can open . an existing template or start from scratch.
Select a tab area in the window, and then click a button to split the tab horizontally [
or vertically 1. You can also change the size of any tab area by grabbing the edge (the
cursor will change to /" or =) with the mouse, dragging the cursor, and then releasing
the button when the tab is at the desired size. Save K the template when you are done.

Tip! If you are working with a configuration of multiple monitors, create
templates that align to your monitor’s configuration when you work in
Full Screen mode.
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Once you have opened a template in the content area of the Workbench, any file you
open opens in the currently-selected section in the content area. Therefore, before you
open a file, click in the section you want to open file in first, and then open the file.
You will notice that each section’s file opens in a tab. You can, of course, rearrange the
files in stacked or side-by-side format within the content area.

Once you have opened files in the sections you want, you have a layout. Whereas a
template is a simple arrangement of sections into which you can insert files, a layout is
an arrangement of individual files inside a template.

Figure 2.25 shows a sample layout with three sections. Note that the top-left section has
two alarm displays; the top-right has an alarm display and a trend display; and the
bottom contains only one trend display.

nnnnnnnnnnn

Building Alarms
y el Value Gt grh s by

nnnnnnnnnnn

Figure 2.25 - Sample Layout
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When you are working in a layout, you can preserve it for later use. Opening a layout
opens the same files in the same arrangement, saving you development time in having
to reconstruct the layout from scratch every time you want to work with it.

On the Layout tab’s File section, you’ll find buttons to create a new layout, open an
existing layout, and save a layout. The ribbon also has a button for a carousel of layouts,
and a gallery of layouts.

. File |Gl Project Layout Arrange Applications Tools
} kel 5o @ x_' | 0 Eel ER Fel [LRE EE] [EE] [ele]
New  Open.. H Save As Layouts ‘ = "“ £ | = "“ & lo‘ = *| = “‘| AL ‘ : |
Layout . Carousdl Clear  Postal Bui... Postal Mon... Postal Pac. Ship Kuka IDWorX Trends Alarms |7

File Carousel Layouts Galleny

Figure 2.26 - Layout Tab of the Ribbon

Saved layouts do not automatically appear in the Layout Gallery, which we will discuss
next. If you want to add the new layout to the Gallery, you can either import the layout
after saving it, or simply use the “Save Current Layout To Gallery” option in the
Layouts Gallery section.

In the Layouts Gallery, you can see the many sample layouts provided in GENESIS64.
If you hold your cursor over a sample in the Layouts Gallery, you’ll get a preview, like
the one shown Figure 2.27. Clicking a layout on the Layouts tab in the ribbon opens the
layout in the content area.

You can look at these samples and use them as a starting point for your own layouts; or
you can remove the samples and create your own. Note that you can import layouts
from other projects, too. The layouts are local; they are not saved with the project and
are not available with the project when you package it and deploy it.

e e B3] [&]%]| [eTe] ©
¥ e BE] R [ ]
Postal Pac Ship Kuka 3DWorX | Trends Alarms

| Trends

: hq[ : N

Figure 2.27 - Layout Gallery

Tip! If you save a layout file on your Windows desktop, double-clicking it
launches the Workbench and loads the layout.
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One additional feature is the Layouts Carousel, primarily used as a play-list in Runtime
mode. In the carousel, you can queue files to “play” in a slideshow format during
runtime.

For example, you have two displays of one facility — one display monitors pipes and the
other monitors circuitry — and you want the runtime display to toggle between the two.
You can use carousel to do this.

You can also use the carousel for your own convenience during configuration. In the
carousel, you can list any files you want available from a particular tab of the layout;
those files are listed in the carousel for easy access.

To start the carousel, make sure you’ve selected the tab where you want the carousel to
be used, then click on the Layouts Carousel button on the Layout ribbon. The Carousel
dialog box appears and looks something like Figure 2.28.

{4} Carousel - MyLayoutCarousel.wb.carouse.. EI-@
,H_....E|u.»-.ue

1. [0:10] my 3dLayout whbbe
2. [0:10] London Tube whbbc
Total Time; 2:16 Total Loads: 12 Repeat; &

Figure 2.28 - Layout Carousel Playlist

In this dialog box, you can create a playlist consisting of Workbench layout files (.wblx)
by clicking the || button. The playlist is saved with the extension .wb.carousel.xml.

You can edit the list by clicking the L button to open Edit Playlist dialog box, shown
in Figure 2.29. Here you can add and remove layouts. You can also put the layout files
into the sequence in which you want them played.
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As you add files to a playlist using the Edit Playlist dialog, you can click on the Options
button to display the Playlist Options dialog, also shown in Figure 2.29, where you can

enter specifications for playing the list.

3 Edit Playfist

Fie Name

my JdLayout whik

Program Fles/JCONICS/GENE

S1564/GenDemo/London Tube whix 10

) Playlst Options
Repeat Playtst
! O Irfirvte Repeat

Ada Files Run List times

Add Fokder
Randomize playlist

ey Defauk Fle Duration
Cancel 0 <~ days 0:00:10 ¢
Amount of ime an individual file

will run if 3n overnde duraton is
not explicitly specified for that
file

Help

Figure 2.29 - Playlist Editor (left) and Playlist Options (right)

)

Automatically Cose Applcation
O Never
When Playlist Completes
Afer Elapsed Duration

days

On Date and Time

0K Cancel

See how you can limit the number of times a playlist repeats; play files at random; limit
how long individual files can run; automate the time at which the playlist stops; and
queue up the next playlist to play within the options.

2.5. Project Management Tools

GENESIS64 saves all of your tools, applications, and settings to the project file so that
you can reopen and reuse the project. In each project, the following are stored:

e Applications

e Database configurations such as the Global Aliasing, Language Aliasing, and

other SQL databases

e Network services tools such as GenTray, SNMP, the FrameWorX Server, and
the Security Server (see “Working with Services” on the next page)

e Workbench configuration settings that you apply to the Workbench window
position, styles, modifications made to the design surface, layouts, and

templates

A project is normally stored on the system where the servers are running. In actuality,
there may be several servers that need to be accessed in order to run the different
displays that an enterprise might require. As long as you have defined their connection
details, those connection details are saved, too.

4
G
€
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The Workbench is designed for concurrent configuration by multiple development team
members over the internet.

Figure 2.30 - Concurrent Web Development by Multiple Team Members

It follows the optimistic concurrency model; there are no database locks. Multiple
application servers and databases can be configured simultaneously. An additional
ICONICS Workbench Toolkit can be used to create plug-ins from third-party and OEM
content providers.

Centralized security allows all GENESIS64 operations to be secured, which can be
adopted by OEM customers. Security Server limits access permissions to projects and
plug-ins, including file access to create, modify, or read only. Historical data are
secured with an audit trail. It also allows you to secure OEM operations.

There are two security models: ICONICS Security Server database and Windows
Active Directory. We will discuss security in more details in a later chapter.
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2.5.1. Working with Services
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A number of GENESIS64 components are servers or services that you can control and
modify within the Workbench. They include:

GenTray starts and stops any service, including ICONICS and Windows
Services.

FrameWorX64 Server allows configuring GenBroker, GenEvents, and web
services. You can also configure the databases that support these different
methods of communications.

AlarmWorX64 Server starts and stops the alarm server, as well as provides a
configuration interface to configure alarms.

TrendWorX64 Server starts and stops the historical trend server, as well as
provides a configuration interface for adding historical trend tags.

SNMP configures and manages the SNMP (Simple Network Management
Protocol) service that is used to discover SNMP devices and their properties
over a network.

BACnet communications can be integrated into GENESIS64 for use with
HVAC controls, fire detection and alarm, lighting control, security, "smart"
elevators, and utility company interfaces.

Unified Data Manager (UDM) is a central location for storing expressions,
subscriptions, groups, values, registers, triggers, and other data that can be used
by any GENESIS64 application. You can start and stop the service and create
and modify all of these data types and data instances from within the UDM in
the Workbench.

Security Server stores accounts and policies in a database organized by users
and groups. You can start, stop, modify, and create security policies from within
the Security Server.

Global Aliasing System (GAS) stores variable names and their values within
an SQL database so that these variables can be used throughout GENESIS64
applications. Start, stop, create, and modify global aliases using this interface.
Language Aliasing System (LAS) makes substitutions for language aliases
whenever the assigned language in the Language Selector dialog box is changed.
ScheduleWorX64 starts and stops the ScheduleWorX64 server and run your
created configuration containing holidays or schedules, that can be triggered
different ways.
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2.5.2. Edit a Project Remotely

The Workbench service management reports back to the remote client the health of the
service. It gives you fast access to all running and installed Windows services and you
can inspect their properties, start them, and stop them.

To open and review a remote system, click on the Connect to Server button in the
Project tab of the ribbon and set up access to the remote system; it then becomes
available from the Workbench.

Figure 2.31 - Connect to a remote server

Allowing team members to connect to your server remotely using the Connect to Server
button on the Project ribbon lets them open the project and edit it as necessary.
Alternatively, you can copy the project using the tools described in the “Deployment”
section.

The Connect to Server button is handy with deployed projects as well. If you are
supporting a customer project remotely, and the customer gives you access to its server,
you can connect and edit the customer’s deployed project without having to make an
onsite visit.
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Deployment

With a large project, there are typically several configuration files, databases, and
resources. Configurations and files may even be spread across several machines among
the team members working on a project. Sometimes the real challenge is not the
configuration itself, but how to copy all of those resources already configured on a
target machine to share them with a team member on a separate network. An even
bigger challenge can be deploying the project at the customer’s site when you are done.

The Workbench simplifies the task of packing and deploying configuration databases
and runtime-related files so that developers do not have to create custom tools for
deploying existing configurations and resources files. These tools are highlighted in
Figure 2.32.

Home Project Layout Arrange Applications

¥ (88 8 & @ &

Edit Connectto |Packand Unpack Explore Encrypt Open

Project.. Server... Go... Project.. Package Package Log

Edit Deploy

Figure 2.32 - Deploy Section of the Project ribbon

Use the built-in capabilities on the Workbench’s Project tab of the ribbon:

The Pack and Go wizard copies your project’s resources into a file, making the
project portable. The wizard gives you the options to compress the project,
encrypt the project, and open the log file when the wizard is done.

The Open Log tool lets you see the status of a project you just packed, along
with project statistics. You can open the log from the Pack and Go wizard or at
any time by clicking the Open Log button on the Project ribbon.

The Encrypt Package tool encrypts a packed project; an encrypted project
requires a password to unpack it. The Pack and Go wizard prompts you to
encrypt the project, or you can encrypt a packed project at any time using the
Encrypt Package button on the Project ribbon.

The Explore Package tool lets you look at the content of a packed project.

The Unpack Project wizard extracts the project onto a remote target machine,
whether you are simply making the project available to development team
members or deploying it for users. If the project is encrypted, the password
entered when it was encrypted will be required in order to unpack the project.
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2.7.

Workbench Runtime

When you configure your Workbench project you can always go into Runtime mode
and see how it looks. To switch into Runtime mode you need to press the Runtime
button in the upper right-hand corner of the window.

B | H = Workbench by ICONICS, Inc. - C\Program Files\ICONICS\GENESIS64\Components\DefaultProject.prix = = £2
m Home Project Layout Arrange Applications Tools P Runtime | i Style - @
i ‘“ i{- - Switch to Runtime Mode,
New € ewtrends Edit Edit trends on
Runtime Roan trend trends on
| Meode Switch Legin |

Figure 2.33 — Runtime button

In Runtime mode you have a Ribbon menu similar to configuration mode just with
runtime functions. For viewers like GraphWorX, TrendWorX, AlarmWorX and
EarthWorX you have the possibility of browsing folders you added to your current
configuration.

In the Workbench Runtime it is possible to use the Search Tool which can search your
entire project and include sortable results for the server side searches. This search result
dialog allows you to sort items found.

L&) | H s Workbench by ICONICS, Inc. - C:\Pregram Files\ICONICS\GEMESIS64\ Components\DefaultProject. prix = @ 3%
m Home Layout Lrrange Search/ Tools Card Flow Carousel iConﬁgure o Style = @
line ﬁ 2 )
Match text latch case All providers Stop ¥ a u S__!*’
| — Search | Licensing Redundancy | TraceWorX Language
Search M MonitorWorX " Tools |

Figure 2.34 — Workbench Search

The other useful thing you can use in the Workbench Runtime is the Card Flow view
(shown below) used in runtime to preview other displays in the file history before
opening one. This is a handy alternative to the Back and Forward buttons, which
provide lists of files in file history but no ability to preview the files you're about to
open.

GENESIS64
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In Workbench Runtime you can preview configurations and load examples. You can
access the Card Flow view from the Runtime ribbon's Back Forward button and Recent

s orkbench by nc. - C:\Program Fies NESIS64\Components\DefaultProject prix - @ =
e Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\GENESIS64\C: Default?

Home Layou Avange Search/Tools | CardFlow | Carousel W Configure 32 Shle ~ @

= oo

= O B E EFGHSD

fcivae oy toces | Flo | Show | Angle Preview Spacing Offset Colors

CardFlowView| “Co5 A Card |Relecsan| =+ S .

Card Flow Eshavior Card Flow Layout Side Carde

(4)

e oo o
“‘Cw‘ 40Ing o

0l g

HH Conditional Logging...
HH couqious| rodama: -

Figure 2.35 — Workbench Card Flow View

Note: You can encrypt or view contents after creation
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Lab: Data Connectivity L2

2.1.

2.1.1.

2.1.2.

2.2.

Lab Overview

In this section, you will explore GenDemo and become familiar with it so that you can
use it effectively going forward. We will also give you a chance to practice inserting
OPC DA tags into GraphWorX64 and view live data.

Estimated time to complete this lab: 20 minutes

Task Checklist

In this lab, you will complete the following tasks:

e Explore GenDemo

e Connect your PLC to an OPC server

e Connect to OPC tags

e View and manipulate OPC tags within GraphWorX64

Support Files

You do not need any additional supporting files to complete this lab.

Exploring GenDemo

There are many helpful displays within GenDemo that can serve as examples when
needed. In this section, we will explore a few of these displays.

1. Open GenDemo by going to Start — All Programs — ICONICS — Tools —
Edit GenDemo. Opening this version of GenDemo allows us to go into
GraphWorX64 configuration mode.

GENESIS64
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2. Once the display opens, click on the gears in the top-right icon bar to show the
Carousel play list. You can pause the play list if you wish. Scroll down the list
and locate the GENESIS64_Architecture.gdfx and double-click on it. This
display shows an overall view of how different components, such as your OPC
server, Databases, and different GENESIS64 components, all work together.

3. Click the notepad icon in the top-right icon bar in GenDemo to bring up the
Learning Center home page. Now you can access the Learning Center play list
by clicking on the gear icon. Open Learning_ GWX_2D_ShapesExample.gdfx.
We’ve included a Learning Center in GenDemo that demonstrates different
tools. This display shows you the necessary steps to create a thermometer. You
can open other displays in the carousel that start with “Learning” to learn more
about other topics. Click on the ‘X’ in the upper left to close the Carousel dialog
box. Click on the "Yes" button to stop the current playlist. You’re now in the
GraphWorX64 configurator, editing the last display you selected in the carousel
playlist.

2.3. Workbench Navigation

)

o

)

Let’s take a look at some of the Workbench features.

1.

Since the Workbench acts as a centralized location to access most of the
applications, we will use it throughout this course to manage our training course
project. Open the Workbench from Start — All Programs — ICONICS —
Workbench.

Project Layout Arrange Applications Tools

Login... | Paste  Cu Copy ultip port Expo E EditOn Rename Delete Add Database

Mode Switch Login Clipboard Impart/Export Edit
Figure L2-1 - The Workbench Ribbon Bar

Figure L2-1 above shows the Workbench ribbon. As described in Figure 2.3 on
page 2-3 in the Chapter 2 lecture, there are three sections in the Workbench. The
Ribbon Bar (shown above), the Project Explorer (which lists the providers) and the
Content Area.

‘Woarkbench by ICONICS, Inc. - C:\ProgramData\ICONICS\D efaultProject.prx
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2.4. Workbench Project Folder

The GENESIS64 Providers are exposed in the Project Explorer located on the left
side of the Workbench. The list of providers can be expanded or retracted by
selecting the bar above the GraphWorX64 provider.

1. To add the C:\Training folder to the list of GraphWorX64 folders. Click on the
GraphWorX64 provider. Expand the GraphWorX64 navigation tree by clicking
on the plus sign to the left of “My Computer”. Right click on “My Computer”
and select “Add/Remove folders” in the drop-down list.

2. From the Folder Collection Editor dialog box, click on the “Add Folder” button.
Browse to and select the C:\Training folder to add this folder to the Folder
Collection list. Click on "OK".

2.5. Workbench Providers

1. The project folder is the default location where all the project files will reside
after being saved. Create a folder called C:\Training. This is the location where
we will store our training files.

2. As seen in the figure above, the File selection is above the Runtime icon in the
Ribbon Bar. Click on File — Save As. If this is the first time after the
GENESIS64 installation, the default path and project name will be similar to
“C:\ProgramData\ICONICS\DefaultProject.prjx”.

3. Browse to the C:\Training folder and change the File Name to icTonicsProject.

2.6. Data Connectivity
1. From the project ribbon bar, click on the “New Display” icon. This opens the
GraphWor64 configurator.

2. Add a process point by going to the Dynamics ribbon, and click the Process
Point button. By holding the left mouse key, draw a square onto the display
canvas.

GENESIS64

AIAN23UU0D eleq :qeT]



L2-4 GENESIS64 Standard Training Manual
3. In the Data Browser that comes up, click on the Simulation tab, and select the
localsim:ramp tag. Notice the tag properties on the right-hand pane, and then
click on “OK”.
|5¥ Data Browser =B @
OPC UA | Global Aliases | Language Aliases | Language Conversions ‘ Simulation ‘ Expression I Local N\asesl
localsim ramp (Name)
E’lméduwn r[;‘:ld:rvpe DR:J:\:-LLr:)c:::siun Float
localsim random LowLimit o
Incalsim sine HighLimit 100
locasm et Initial ElapsedTime |0
localsim: :cument Zoom Duration 5000
localsim: :curment PanX UpdateRate 50
localsim::cument Pan't
localsim::cument User
Figure L2.2 - Data Browser
4. Click on the “Runtime” button in the upper-right corner to go into runtime and
watch the data change.
5. Congratulations! You’ve created you’re first dynamic graphic display. Click on
the “Configure” button in the ribbon bar to return to the configurator.
NOTE: Ctrl —-M will toggle between Runtime and the Configurator. Take a look at Appendix A for a
complete list of GraphWorX64 shortcut keys.
)} A

v
5
G
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Review: Workbench64 R2

2.1.

2.2.

Objectives Review

You should now know and understand the following topics:

e The basic features of the GENESIS64 Workbench

e How to customize the Workbench

e How to create an ICONICS project using the Workbench

e Techniques for arranging and working with files in the Workbench
e Ways to share a project among development team members

e Deploying a project for a customer

Summary

In this chapter, we learned that the GENESIS64 Workbench is a centralized web-based
work environment for GENESIS64 products. It provides a configuration environment
that runs multiple applications and customized third-party environments. In addition to
being a configuration tool, the Workbench can act as an operator interface and project
management tool.

We looked at three distinct parts of the Workbench: the Project Explorer, the ribbon bar,
and the content area and reviewed ways to customize each. In creating a project, we
start by adding ICONICS applications to the project; there are several ways to manage
applications in the project. We looked at sample configuration forms and display files
in the Workbench in configuration mode and in runtime mode, and then reviewed the
ways in which you can work with those files in the Workbench: by arranging files,
saving an arrangement as a template, and saving an arrangement of files as a layout.

We then looked at overall project management of services and working remotely, and
then reviewed ways to pack a project for sharing with remote team members or for
deploying at a customer site.
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2.3. Terms
Content Area Configuration Mode Home Page
Pack and Go Wizard Project Project Explorer
Ribbon Runtime Mode Workbench
Window Layout Workbench Template

2.4. Test Your Knowledge

)

b

)

In this chapter, we discussed the GENESIS64 Workbench. Before continuing to the
next chapter, make sure you can answer the questions below:

1.

2.

True or False: Workbench can run inside Internet Explorer.
True or False: You can use Workbench to edit multiple servers at the same time.
Is Workbench a runtime or configuration environment?

a. Configuration Environment
b. Runtime Environment
c. Both

Can you plug-in third party applications?

a. No
b. Yes, all .net controls, WPF and Active-X applications
c. Only *.EXE applications

Can GraphWorX64 run inside Workbench?

a. Yes
b. No
c. Only through an import filter

True or False: Workbench is a .NET application?

True or False: You can start and stop only local GENESIS64 services from the
Workbench.

True or False: You can secure the Workbench.
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Getting to Know GraphWorX64 3

GraphWorX64 is the ICONICS application you use to create dashboards and interfaces
for your runtime operators. GraphWorX64, a human-machine interface (HMI) software
package for process control, creates astonishing interactive, animated graphics.
GraphWorX64's design surface is a canvas on which you can display meaningful real-
time or historical data from any OPC-UA compliant data source. This allows an
operator to easily recognize the state of your equipment, processes, conditions, and
anything else you want to quantify in the display.

You can open GraphWorX64 as a standalone application or open it in the Workbench.
Regardless where you open the application, GraphWorX64 comes with a ribbon that is
similar to the one in the Workbench. When you open the application in the Workbench,
the GraphWorX64 ribbon replaces the Workbench one.

In the upcoming sections and chapters, we will discuss options in the GraphWorX64
ribbon, as well as other dialogs and toolbars within the application.

WorkBench
Client Components Configuration Components

| Viewer Viewer i} S0

» -

L | 4
Y Application FrameWorX |  Configuration Services (SOA) J

Dovices - 1
= 5 E preca .

m “OPC - Application Servers ] lm = |

OoPC - SQLServer 2008
Servers m ‘§ E. E\—’_ = 1 l
-_ (UA DA = I-’
48 B’ P
% ; i Configuration Databases
-
© S SOL Server 200 |

| Qs -

Ly 3 ™ N
OLEDB, b= (=] J ==
opec, >z v —

. BACnet 2 3 Logger Databases

Data 3

Sources — &

Figure 3.1 - GraphWorX64 Architecture

After completing this chapter, you should know how to:

e Work with the GraphWorX64 Object Explorer

e Work with the GraphWorX64 Properties and Dynamics Explorers
e Set up preferences in the Preferences explorer

e Customize your workspace
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e Use pre-made images and save new ones to the Symbols Library
e Use templates and add transitions for opening and closing displays
e Preview a runtime version of a display

3.1. GraphWorX64 Layout

Once you open the GraphWorX64 application in the Workbench, you will see a screen
similar to Figure 3.2. On the left is the Workbench’s now-familiar Project Explorer. Let
us take a moment to review the GraphWorX64 areas of what you see here.

Fé|FI - - = Norkbench by ICONICS, Inc. - C:AProgram Files\ICONICS\GENESIS6 44 ComponentsiDefaultProject. prj = = P
m Home Dynamics Controls Design View B Runtime @
ap - I - i
Y m A 3520 View BFil + < Format e A W & 5]
Lad B-N\eog _ CPLne ~ ) b I I -
- I Lay i Styles = U
Faste N OO & Layer Effects - ‘73% :_II.!!!!!- I L Text
| Clipboard Shapes Style and Colors Arrange |
Project Explorer- (1. # |"‘_“,Di5day1rgjﬁ9 | b X
e/ Explorer 3 x + | |Properties ? x
GraphWorX64 5] This Drsplay
Wy My Computer = — .,
s =]~
E Commeon -
(Name)
= Title
Description
= Common - Style
Opacity 100% E
Background [] 255, 255, 255
[ Measurements
wfidth 1440
1% Exotorer 18 Sormbole |45 Toalbax | Height 856
[% Explorer |4 Symbols || 3 Toolbox| |+ a1 Sealabie faee
Script Editor 3 x PreferredStretch | Uniform
= — — = Runtime
2 Modules | %% Toolbox | [ Properties| | 2 Code View ZoomEnabled True
2 - a0 _ PanEnasbled Tue
a ScanRate 500
SpecifyRuntimelfin Fal
. GraphWorX64 i oecyhume V) T S
" (Name)
i TrendWorxe4 Unigue string identifier for this ohject
O Alarmworx64
(&) EarthWorX64 Ln:1 Col:1 |‘_“]"Pr:-pemss || & D‘,-ran'ﬁ”@l:rsfsrer:ssl
e Qi @ By 2 | @ NotLogged In | A - O—0—@) &

Figure 3.2 - GraphWorX64 Application Interface

Figure 3.2, divides the GraphWorX64 interface into five different areas. At the top,
there is the ribbon. In the middle is the content area in which you can create your
graphical interface by adding shapes, process points, controls, etc. Surrounding the
contents area are places where you can dock explorers. The explorers include the
Object Explorer as well as the Dynamics, Properties, Preferences, Toolbox, and
Symbols explorers. At the bottom is the Script Editor, which has its own additional
components. Once you dock these explorers, you have the option to hide them when
they are not in use.

We will discuss these explorers throughout the GraphWorX64 chapters. Let us first
look at the Object Explorer, which lists all of the objects in the display.
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3.2.

The Object Explorer

In GraphWorX64, an object can be a shape, a layer, a group, a panel, or some other
entity. GraphWorX64 uses a hierarchical object scheme for object creation and
inheritance. When you create a new display, you begin with the This Display object, in
which all other GraphWorX64 objects are placed.

The Object Explorer, also referred to as the Explorer, is a tree control that lists all of the
objects currently defined on the GraphWorX64 display. This includes all of the objects
and groups that are visible and editable, as well as those that are defined but hidden.

NOTE: If you do not see some of the Explorer, you can bring it back into view by
enabling the Explorer checkbox in the Show/Hide section of the ribbon’s View tab.

The Explorer, shown in Figure 3.3, provides a hierarchical tree-like overview of the
objects that are currently on the display surface, removing your need to drill down
through several levels to get an object within a grouped object. You can also reorganize
objects by dragging and dropping them inside the Explorer tree.

The Explorer can tell you:

e The order (Z-order) of objects in the display, which is their sequence from front
to back.

e Whether an object is selected or active. Selected objects are highlighted in blue,
while active objects are highlighted in gray.

e If an object has a dynamic action associated with it. Dynamic actions are
underlined.

e Whether a user-assigned name has been given to the object. Generic, default
names appear in normal text, while user-assigned names appear in bold text.

e An object’s type, using icons for text |, rectangles [, panels =, etc.

e Whether an object is visible ® in the display, and whether it is locked from
being edited .

GENESIS64
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Explorer o x
-jw] | ColorTanks

j@ [l Rectangle

[y 7—& Group
[y 7-&' Group
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=-jw] |l LicensePlate1
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- 4| 3D View

Figure 3.3 - Sample Explorer Tree
3.2.1. Selecting Objects

The objects shown in the Explorer are synchronized with the objects that you see in the
content area of the display. As you select an object in either location, the object is also
selected in the other.

An object’s icon in the Object Explorer indicates what type of object it is. You can
change the size of the icons in the tree by clicking on the Application Style button in
the Misc section on the View tab and selecting Icon Sizes, as shown in Figure 3.4.
Select the size that suits you.

ol . . !
(& Object Count P | Runtime Preview [
ge Application Mode ~ || & w | Application Style = i

(] Smallsize W lcon Sizes R

Medium Siz,

Icon Sizes

Large Size Select the size of icons in GWX userinterface

(with the exception of the ribbon).

Office 2007 Blue 1
Office 2007 Black

E Common [ i
[Name) Office 2007 H

) I
Title Vista Glass '
Diescriptic 1
Ble—— Custom Caolor Scheme  » | H

Figure 3.4 - Changing Explorer Icon Size
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3.2.2.

3.2.3.

Renaming Objects

Each object added to the display content area appears in the Explorer with a generic
name that GraphWorX64 provides by default. For example, a rectangle is given the
name Rectangle. You can change the name of each individual object to something you
can easily identify in the Explorer tree. For example, after adding three radio buttons,
you can change their names from Radio button to the names of their states: High,
Medium, and Low. The default name appears in the Explorer in normal text, but a user-
assigned name appears in bolded text. To rename an object in the display, just click on
the object name in Explorer, then type the new name.

Manipulating Objects

You can move an object up or down in the hierarchy, changing its front-to-back
assignment. Moving an object to another branch in the tree changes its location in the
display and makes it part of another object or group.

The eye icon ® indicates that the object is visible in the display. Clicking the object's
Show/Hide property makes it visible or invisible.

The Explorer’s lock icon  indicates that the object is non-editable or locked. Clicking
an object's Lock/Unlock property locks or unlocks it, making it non-editable (locked) or
editable (unlocked).

GENESIS64
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3.3. The Properties Explorer

You can define the properties for the current display by selecting the Properties tab. If
you see the properties of an object, then maybe the Properties tab is selected. Click
anywhere on the background of your display to view the This Display object’s
properties, as shown in Figure 3.5.

Properties

#] This Display
=41 (8] #

E Common
(Mame)
Title
Description
DescriptioninTocl Tip Default
CustomData
Keywords

E Common - Siyle
Opacity 100%
ClipToBounds True
Background None

B Measurements
\Width 1024
Height 768
True
PreferredStretch Uniform
MinimumZoom B.25%
MaximumZoom 1600%

CustomViews

E Runtime
ZoomEnabled True
PanEnabled True
ScanRate 50
Release0QutOfViewData False
CachePriority MNomal
ShowControlCursor True
ShowControlFocus True
DisableControl\whenReadOnlyData | True
DisableControl\whenSecurityDenied | True

m

DisableContralwhenSecurityDenied | True

UseDisabledColors
DisabledFillCalar
DisabledLineColor
UsePaintFail Colors
PointFzilFill Color
PaintFailLineCalar
PointFail Text

SpecifyRuntime\WindowProperties

DisplayTabs
GlobalAliases
LocalAliases
Transition

Bl Script
References
Namespaces

E ToolTip

ShowTool Tips

]

IncludeObjectDescription

Includ
IncludeD
IncludeD

IncludeErrerlnformation

B Vizual Quality
SnapsToDevicePixels
EdgeMode
BitmapScalingMode

IsScalable

True to make this display scalable when it is loaded. False for

a fixed-scale display.

True
[ 192,192, 192
] 128,128,128
True
[ 192,192,132
[ 128,128,128

False

(Collection)
MNane

{Collection)
(Collection)

False
True
True
True
True
True

False
Default
Unspecified

| P4 Properties " (}ﬁ Drynamics "@Prsfersr:ss

Figure 3.5 - This Display Properties

m

In the Properties Explorer, you can configure some options for the display. We will not
review all of the available properties because there are too many, but we will cover
some of the more useful or commonly-used properties.
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3.4.

To begin with, in the Measurements section, you can configure the size of the display.
Figure 3.6 shows the measurement of the display to be 1024 x 768. You can change
your display to be bigger or smaller depending on your preference. You can also set the
display to be scalable or not by turning setting the IsScalable field to true or false.

E Measuremenis

‘width 1024
Height 768
|=5calable True

PreferredStretch | Uniform
Minimum<oom 6.25%
MaximumZ ocom 1600%

Figure 3.6 - This Display Properties: Measurements

Another important section is in the Runtime section. You can set the default scan rate
for any process points in the ScanRate field. The default is fifty milliseconds. You may
want to slow this rate to reduce the load on your OPC server.

Customizing the Workspace Using the View Ribbon

The View ribbon, shown in Figure 3.7, is where you customize the layout of the
GraphWorX64 workspace, allowing you to tailor it to your own work habits.

B | H9- = Workbench by ICONICS, Inc. - C\Pregram Files\ICONICS\GENESIS64\Compenents\DefaultProject.prix = B R

m Home  Dynamics Controls  Design | View P Runtime @
A Q Zoom o = = 2| Bl Propertes (@ Explorer [lSerivs @8, 0 Coun 5] Runtime Preview
J_-, o™ ‘:" ’ j -| Boyn [ Toolbox [ Scrollbars
= - 3 % 1 Mode ~ |2 A A
] s HEY : (5] ¥ Preferences [@ Symbols ] Status Bar ¥ Application Mode Applica e

findow Layout Show/Hide Misc

Figure 3.7 - View Tab of the Ribbon
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The Grid Section

Using the Grid/Ruler section of the View ribbon, shown in Figure 3.8, you can put a
grid into the content area of your display; the grid can guide you in the placement of
objects. You can use the X and Y fields, also shown in Figure 3.8, to change the
distance between grid points, and the Snap to Grid feature makes sure objects you place
on the surface align directly (or snap) to the grid points. Showing the ruler gives you
guidelines so that you see the actual placement on the ruler; the ruler measures grid
points; the X and Y values of the grid determine the granularity on the ruler.

n WView

j"'" Toggle Horizontal Ruler

+3) Color |
} ‘ Grid/Ruler | j“ Toaggle Vertical Ruler

Grid/Ruler

Figure 3.8 — The Grid/Ruler Section (left) with Grid (center) and Ruler (right) Options
The Window Layout Section

In the Window Layout section of the View tab, shown in Figure 3.9, are several
layouts you can use for organizing your GraphWorX64 workspace. A layout consists of
a pre-determined arrangement of the workspace. It hides, shows, and arranges the
workspace’s panes in a prescribed way. For example, you can use a drawing layout, a
scripting layout, or a symbols layout, to name a few.

= 3] 8]

ustom

Store Current Layout as Custom 1
Custom 2

Store Current Layout as
I H Save Current Layout to File...

] | Load Layout from File...
r

Figure 3.9 - Layouts Section

You do not have to use a layout, but if there is a workspace layout that you prefer, you
can save it and select it any time you wish to use it. You can store any number of new
layouts and choose the layout that suits you at any time while you are working.
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3.4.3. The Show/Hide Section

Use the Show/Hide section, shown in Figure 3.10, to control which explorers appear on
the GraphWorX64 workspace. You can show and hide the Properties, Dynamics,
Preferences, (Object) Explorer, Toolbox, Symbols Library, Scripts, Scrollbars, and
Status Bar. You can move the explorers around your work area by dragging them by
their title bars, and dropping them where you prefer.

Froperties Explorer ] Scripts

Chynamics [] Toolbox Scrollbars

Preferences Symbols Status Bar
Show/Hide

Figure 3.10 - The Show/Hide Section

You might show the Preferences explorer, shown in Figure 3.11, to change the default ;c'?
settings of new objects that you are adding to the workspace. If you find that you are %
constantly resetting an object’s values, consider changing the default preferences for S
that object. =
SN
Preferences 7 ox
E. E & |
=] General Settings - .
ﬁGrid Settings

B Runtime Options
Mew This Display Default Settings

[ New Rectangle Default Settings
@ New Ellipse Default Settings

\ MNew Line Default Settings

(™ New Polyline Default Settings

(& New Pohygon Default Settings
"\ New Arc Default Settings

H New Path Default Settings

5| New Label Default Settings
@ MNew Button Default Settings

MNew CheckBox Default Settings LI

P M Pl o Pl Pyl Posiie

|»

Description
E Common - Style
Opacity 100%
Background |:| 255, 2585, 255
B Measurements
\niidth 1440
Height 856 7
(Name)
Unigue string identifier for this object.

_| ff‘F'r:-psrtiss ” 95 Dynamics "@F‘rsfsrsr:sﬂ

Figure 3.11 - Preferences Explore
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3.4.4. Application Style

Using the Application Style button in the Misc section, you can change the color
scheme of your workspace and you can modify the icon sizes that display in the
toolboxes. Figure 3.12 shows the variety of options that are available.

::_ _",* Application Mode - | | & w | Application Style ~
Mi @ lcon Sizes 3
Office 2010 Blue
[v] offce20t0

‘wlindows 7

Office 2007 Blue
Office
Dffice

Vista Glass

Theme Colors Custom Color Scheme  »

Standard Colors
] ] EEEER

19 More Colors...

Figure 3.12 - Changing Color Scheme
3.4.5. Runtime Preview

At any time, you can preview exactly how a display will look during runtime by using
the Runtime Preview feature in the Misc section of the View tab. When you use this
feature, the display remains in configure mode but looks as if it is in runtime. While
viewing a display in Runtime Preview mode, you retain all configuration capabilities,
which you can get to by using your right-click popup menu. You can also:

e Zoom in and out of the display

e Load a file from a URL or the file system

e Browse backward and forward

e Print the display

e Open the Diagnostics utility, which displays all error information for the current
display in runtime. This dialog displays status information for current errors.

e Loginorlog out of a display

e Open the Carousel to view a sequence of displays

To exit Runtime Preview mode, right-click the display and choose “Exit Runtime
Preview Mode” from the popup menu.
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3.5.

3.5.1.

Templates and Transitions

GraphWorX64 has design tools that help you quickly develop the look and feel of your
displays. Using the template and transition design tools can save you time and effort,
and can provide an important quality-control feature because you can use them to
impose a consistent look and feel throughout your business. Both of these tools are
available on the Design tab on the ribbon.

Templates

One way to control a design’s layout is by using a template as a starting point. A
template can include colors, backgrounds, objects, and any .NET controls. A template
can also save an arrangement of display panels in prescribed positions in the content
area so you can quickly and easily return to it later. Typically, templates are used as
tools for enforcing a uniform look-and-feel among displays.

Figure 3.13 shows some of the preconfigured templates you can use, as well as other
features that are available with templates.

| o e *
@M_J | | h--ﬁ [
OO DO0@r r

Apply Template with Properties from File...
Multiple Display:
Save Current Display as Template...

Insert Templates to Gallery..

Reset Gallery to Default

Remove All Templates from Gallery
m

Figure 3.13 - Templates in the Layout Tab of the GraphWorX64 Ribbon
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Any GraphWorX64 display can be saved as a template with the . TDFX file extension.
Templates can be saved to the gallery or in a folder of your choice. Figure 3.14
compares a display with a template and without.

Figure 3.14 - Display with No Template (Left) and Display with Template (Right)

3.5.2. Transitions

Transitions are special effects applied to a display as it closes or loses focus when
another display is opened in the same window. The effects work in a similar way to
Microsoft Office PowerPoint presentations. You can use them to fade the display out,
fade to a blur, or wipe away in any direction or in a rotation motion, to name just a few
of the effects. Experiment with them to see which ones you like to use.

It is easy to apply a transition. Simply select the transition from the Transitions section.
Transition options are shown in Figure 3.15.

L 21E O = )= R ) == ) s
T L=l =P I L X
SR S a1 i R g T

Figure 3.15 - Transition Options
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3.6.

Symbols Library

A symbol is a group of objects that is treated as one single object. Symbols can be user-
created or can be loaded from the Symbols Library, available in GENESIS64. The
Symbols Library provides a wide assortment of 2D and 3D objects which saves you the
time and cost of creating them from scratch, lets you reuse objects from one display to
the next, and reduces the need to write scripts for such objects. Think of them as
dynamic clipart. Using both static and dynamic pre-made symbols, you can quickly
create animated displays without having to start from scratch.

Before creating a symbol from scratch, look in the Symbols Library for a pre-built
object that you can use instead. Even if you do not see the exact symbol you are
looking for in the library, you can use one as a starting point; modify it, then save the
modified version back to the library. Figure 3.16 shows a handful of the wide
assortment of symbols that are available to you.

The Symbols Library has its own explorer in GraphWorX64. To display it, put a
checkmark in the Symbols checkbox in the Show/Hide section on the View tab. To use
a symbol from the library, click and drag the symbol from the Symbols explorer tree
onto the GraphWorX64 content area, then use the symbol for your own purposes by
changing whatever properties you need.

Symbols * * |Symbols 2 x||Symbols 1 x

éilF‘”iShi”Q =l SlIGrcularGauges | ﬂllndustry =]

é 1k = [ T p— = |
e A
o0 —

Air Blast Equipment An odé = Exthaust

Anode Basket Ancdizing and Plating
Chiller

i

Aqueous Conueym Automated Hoist 01
‘Washer

i

-

Automated Hoist 02 Basket Strainer Gauge 07 Gauge 08 Industrial Stairs ial Structure 01
v

-

Figure 3.16 - Sample Symbols in the Symbols Library
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Among the symbols you can choose from are automotive, building control panels,
gauges, knobs, standard symbols for various machinery, oil and gas, operator control
panels, pharmaceutical, food processing and manufacturing operations, water and
wastewater operations, in both 2D and 3D.

You can even add your own folders and symbols to the library. Any animated object
that you create, along with any attached scripts, is saved automatically and categorized
for you so that the next time you use the animated object, you can quickly bind a new
data source to the object.
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Lab: icTonics

Graphical Template

3.1.

3.1.1.

3.1.2.

3.2.

L3

Lab Overview

Starting with this lab, we will build a project for the icTonics beverage company. In the
next few labs, we will create a series of displays for icTonics. These displays will
include a Welcome screen and a Tank Monitor screen. IcTonics has requested that all
displays use the same banner to keep a uniform look throughout.

Estimated time to complete this lab: 20 minutes

Task Checklist

In this lab, you will complete the following tasks:

e Explore the GraphWorX64 ribbon

e Explore the Symbols library

e Change the window layout of your tools
e Create a template for icTonics

e Create a Home display for icTonics

Support Files

To complete this lab, you will need the following file(s):

e icTonics-logo.png

icTonics’ Template

We will start by creating a template on which to build our displays.
1. Open the Workbench if you closed it after the last lab.

2. Create a new GraphWorX64 display and save it as icTonicsTemplate.tdfx

ale|dwsa ] [edaiydeis
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In the Properties Explorer for the display, change the Measurements to 1024 x 768.
Your display will now be at this resolution size.

Tip! If you want to maximize your design surface area, you can change the
view to the Drawing Layout. To do this, select the View tab in the ribbon,
in the Window Layout section, select the “Drawing Layout™.

. Add a rectangle that fills the top of the screen. This will be the basis of our icTonics

banner.

Right-click on the rectangle and select “Object Properties”. The Properties Explorer
should expand on the right-hand side.

. Click on the "Fill" area, and then click on the ellipsis button (...) to bring up the fill

color dialog box.

. Select the Gradient tab. Change the first gradient color to green (RGB: 0, 255, 0)

and the last gradient color to sky blue (RGB: 0, 212, 255).

Delete one of the gradients in the middle by selecting it and hitting the “Delete” key.

. You should now only have three gradients. Change the middle gradient color to

cyan (RGB: 0, 255, 170). Your final gradient color should look like Figure L3.1.
Click on “OK” to apply and close the dialog box.

Fill x|
" Solid Color  Gradient | Image I
Gradient Name:
Gradient Type: ILlnear I
Gradient Angle: - d | I [~ Shared
OveraIIOpacny.l WE '—J
|
] ] ]
U - - . .- -
= - I EieEsEE=
— mm - .-
— AlscsEEElEE
- - - -
—_—
oy SEEEEEEEEE
- - - .-
52 W
— S Eggl

oK | Cancel | mppty | Hep |

Figure L3.1 - Fill Gradients



Lab: icTonics L3-3

10. Change the line color to "none" by selecting the line area, clicking on the ellipse
and clicking the red X near the eyedropper in the Line Color dialog box.

11. Change the measurement of the rectangle to 1028 x 93. You should now have a
rectangle that spans your display. To place it at the top of the display, you can either
drag it or, to be more precise, set the left and top measurements to zero.

12. Insert the icTonics-logo.png into the display. You can locate this file in C:\Training,
and drag the image onto the design surface. Resize the logo to 283 x 93 and align
the left and top of this image to your rectangle.

13. Insert a Time Date Dynamic by going to the Dynamics tab of the ribbon and, in the
Text Objects section, select “Time Date”, and then click on the design surface.

14. Change the properties of the Time Date object so that it has a size of 300 x 31. Put
this in the upper right-hand corner of the square you made.

15. Set the TextAlignment to “Right”.

16. On the Dynamic Explorer, change the DateFormat property to “Current Locale
(long)”.

ale|dwsa ] [edaiydeis

17. Next, we are going to insert the Backward, Forward, and Home button from the
Symbol library. You can open the symbol library by clicking on the Symbols tab on
the left-hand side of the display screen.

18. Once the library opens, click on the drop-down list and expand Miscellaneous —
2D — Buttons & Switches.

19. Insert the “Menu Button Back”, “Menu Button Forward”, and “Menu Button Home”
objects onto your display. We will need to make some edits to these objects to
match our color scheme and style.

20. Open the object Explorer. You should notice that you have three objects in bold
starting with “MenuButton”. These are bolded because they are grouped options.

21. Select the “MenuButtonBackl1” object and expand its tree. Select its “Classic
Border” object and delete this. You should notice that you no longer have a
background square for the arrow.

22. Expand the MenuButtonBack object’s Group. There should be two more groups in
the next level. Expand each of these groups as well.

23. Select the second item in each of the groups and delete it. The arrow should no
longer have shadows.

GENESIS64
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24. Repeat steps 21-23 for your MenuButtonHome and MenuButtonForward objects.

25. We will now change the color for the MenuButtonForward and MenuButtonBack
objects.

26. In the MenuButtonBack object, drill down to the properties of the Rectangle and
change the fill color to a Gradient. There are only two colors for this Gradient; a
light orange (RGB: 255, 170, 0) and a dark orange (RGB: 255, 127, 0).

27. Set the line color to "none".

28. Repeat steps 26-27 for the Polygon in MenuButtonBack as well as the Rectangle
and Polygon in MenuButton Forward.

Tip! Try using the “Format” painter in the Style and Colors Section of the
Home ribbon tab. You can also try saving a Style and applying it.

29. Arrange the three symbol objects from left to right starting with MenuButtonBack,
followed by MenuButtonHome, and then MenuButtonForward.

30. We will need to add dynamics to the different buttons.

31. Select the MenuButtonBack object. Click on the Dynamics tab and click on the
“Pick” icon in the Buttons section.

32. In the Dynamics explorer, change the Command property to “Display Back”.

33. Select the MenuButtonForward object. Click on the Dynamics tab and click on the
“Pick” icon in the Buttons section.

34. In the Dynamics explorer, change the Command property to “Display Forward”.

35. Select the MenuButtonHome object. Click on the Dynamics tab and click on the
“Pick” icon in the Buttons section.

36. In the Dynamics explorer, leave the Command property as “Load Display”.

37. In the FileName property, type in “icTonicsHome.gdfx” (without quotes). We will
create this display next.

38. Select all three objects by holding down the shift key and then clicking on each.
Then click on the Home tab of the ribbon and, from the Arrange section, select the
group " button. You can give this group a name of “Navigations,” if you like.

—_
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3.3.

39.

40.

Then place the Navigations object in the lower right corner of the rectangle you
created earlier. (You may want to unpin any explorers that are pinned open.) You
should now have a banner that looks similar to Figure L3.2

Friday, October 01, 2010 10:19 AM
AN
]

Figure L3.2 - Template Banner

Save and close your display.

icTonics’ Home Display

10.

11.

12.

Open a new GraphWorX64 display and save it as icTonicsHome.gdfx

Go to the Design tab in the ribbon and click on the down arrow =/ in the Templates
section, and then select “Insert Templates to Gallery”.

Click on the “Add Files” button in the Edit File List dialog box.

Browse to your icTonicsTemplate.tdfx file, select it, and click on “OK” twice. You
will now see the icTonicsTemplate template in the Templates section; it looks like a
small green bar.

Click on the icTonicsTemplate template to apply it to the display.

Insert a new rectangle. Change the size to 1028 x 678. The top should be at 92 and
the left at 0.

Change the color of the rectangle to sky blue (RGB: 0, 212, 255) with no borders.

Add a text object by going to the Home tab of the ribbon and then, in the Shapes
section, click on “Draw Label” A | and then click on the design surface.

Type in the text “Welcome” (without quotes); then change the font family to Lucida
Handwriting and the font size to 100.

Drag the text label to the center of the display.

Add a button to the display by going to the Dynamics tab of the ribbon, clicking on

the “Button” | 2 | icon, and then clicking in the display.

Change the text of the button to read “Login” (without quotes).

ale|dwsa ] [edaiydeis
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13. Set the size of the button to be 150 x 50 and move it to just below the “Welcome”
label.

14. In the Dynamics explorer, change the Command property to “Login/Logout” dialog
box.

15. Save the display. We will work on this display some more in the upcoming labs.
Your current display should look similar to Figure L3.3.

Figure L3.3 - icTonics' Home Page
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Review: Getting to Know
GraphWorX64 R3

3.1.

3.2.

Objectives Review

You should now know and understand the following topics:

e GraphWorX64 Object Explorer

e GraphWorX64 Properties and Dynamics Explorer
e Setup preferences in the Preferences explorer

e Customizing the workspace

e Symbols Library

e Templates and Transitions

e Runtime preview

Summary

The Object Explorer is a tree control that lists all of the objects currently defined in the
GraphWorX64 display. Because of its hierarchical nature and its heavy use of icons, the
Explorer can tell you several things about each object at a glance.

You can customize your GraphWorX64 workspace by first configuring your content
area’s properties using the Properties Explorer. You can also use features on the View
tab to customize your workspace. And you can preview how your display will look in
Runtime mode with Runtime Preview, which presents the display as if in runtime while
retaining configuration abilities.

Using the template and transition features can save you time and effort, providing an
effective quality control tool that lets you impose a consistent look and feel throughout
your displays.

The Symbols Library is a set of folders that contain pre-built design objects that you
can incorporate into your displays. Even if you do not see the exact symbol you are
looking for in the library, you can start with a predefined symbol, modify it, and then
save it into your library for later use.
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3.3. Terms
Content Area Dynamics Explorer GraphWorX64 Template
Object Explorer Preferences Explorer ~ Properties Explorer
Runtime Preview Mode Symbol Symbols Library
Transition Window Layouts Z-order

3.4. Test Your Knowledge

)

o

)

In this chapter, we discussed some GraphWorX64 options you can use to customize the
workspace and to create displays. Before continuing to the next chapter, make sure you
can answer the questions below.

1. Using the Object Explorer, what is an easy way to make an object invisible?

Clicking on the eye icon of an object in the Explorer
Right-clicking the object and selecting Show/Hide
Writing a script

All of the above

Both A and B

None of the above

D OO o

2. How do you add the Object Explorer to your workspace or remove it from your
workspace?

Click the Explorer’s minimize icon

In the View tab, check Explorer in the Show/Hide section
Right-click the Explorer title bar and select Show or Hide
The Explorer displays at all times

o0 o

3. What can you tell about an object or group by looking at it in the Explorer?

Whether the object is dynamic

Whether the object is editable

Whether the object is selected in the display
The type of object

All of the above

None of the above

hD OO o
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. Which GraphWorX64 features provide predefined designs that you can use in your
displays?

—STQ@ e o0 o

Transitions
Templates
Monitoring utilities
Symbols library
All of the above

A B,and C

A, B,and D

B, C,and D

None of the above

. True or False: You can make changes to a display when previewing it in Runtime
Preview mode?

. What are some ways in which you can customize your workspace?

—STQ@ oo oo o

Edit simultaneously with another user

Change the size of icons in the Object Explorer
Save your own workspace layouts

Change your preferred application mode

All of the above

A, B,and C

B,C,and D

A, C,and D

None of the above

In configuration mode, what is the best way to prevent an object from being
accidently modified?

®o0 o

Hide the object by clicking the object’s Show/Hide property to make it invisible
Hide the object by using the View ribbon’s Show/Hide section

Lock the object by clicking its Lock/Unlock property

Include it in a grouping

Any of the above

How do you change the default settings for an object?

®o0 o

Use the Default Settings explorer

Use the Preferences explorer

Use the Properties explorer

Right-click the object in the Explorer, then click Set as Object Default
You cannot change the default settings for an object

y9XI0MUYdeID MouS]
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GraphWorX64 Basics 4

4.1.

As you know by now, GraphWorX64 is a platform for you to develop HMI. Being such
a platform, it offers some basic drawing capabilities as well as dynamics and pick
actions that animate displays. In this chapter, we will explore this aspect of
GraphWorX64. After completing this chapter, you should know how to do the
following:

e Work with 2D shapes and objects

e Work with text objects

e Work with 2D color and dimension dynamics

e Work with pick actions, buttons, and the Function Key action
e Count objects in your display

e Change the application mode

Basic 2D Shapes and Objects

GraphWorX64 uses vector graphics for designing animated objects in its displays. It
also supports data display and processing of OPC data from a variety of data sources.
When you open a GraphWorX64 display in Configuration mode, you can add shapes
and other objects including bitmap images, labels, and other static objects.

Some objects (such as buttons) come with actions, called dynamics. By default, buttons
perform a dynamic called the Load Display action, which means that at runtime a click
of the button animates the loading of a display. But you can change that action to any of
a number of other possibilities. You can create a button that performs a sequence of
actions when clicked. But you can change the trigger from clicking the mouse to
something else, like moving the cursor over the object.

First, let’s start with the basic shapes in GraphWorX64, which are:

e Line

o Arc

e Spline

e Polyline

e Rectangle, square
e Ellipse, circle

R OND /A

e Polygon

GENESIS64
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Once you have drawn basic shapes, you can combine them into new, more complex
shapes by using the Combine Objects button in the Home ribbon’s Arrange section.
Figure 4.1 shows an example of the different commands that you can use to create a
complex shape.
iqi Union Original
| [ Intersect
|E| Exclude .
|@ o C Union
|@J Append
|~ Append and Connect > Intorsect
( Exclude >
( > Xor
C) Append
Figure 4.1 - Combine Basic Shapes into Complex Shapes
Using these and other shape manipulation methods, you can create complex and
dazzling objects from basic shapes. You can flip shapes horizontally, vertically, or
rotate them in 90° increments using options in the Arrange pane on the Home ribbon,
shown in Figure 4.2.
il R - vﬁFindv
BE5 s sl ] Aye
ﬂ*\rm” 4k Flip Horizontally Text |
= | FlipVertically
[ ] a ——  w
W—
[ | [ ] [ |
Figure 4.2 - Flip and Rotate
You can freely rotate the shape by dragging the corner when you see the arrows
connected by a curved line: = This handle appears when you hold the cursor on the
outside of a shape’s corner handle. Grab the corner to rotate the shape freely or, if you
hold down the Shift key, the rotation happens in 15° increments.
Skewing the shape is simple, too. Just hold the cursor on the outside of a side handle
until you see the mouse change into two arrows separated by a line, similar to: T
Then grab the handle and move it using your mouse to skew the shape.
—_
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Experiment on your own. Try out different shape combinations to get astonishing new
shapes like the one shown in Figure 4.3. It is made by using a circle in the middle,
crossed by four ellipses, and then applying the XOR arrangement. Then we applied a
style from the Style and Colors tab on the Home ribbon to the shape.

<o
L/\/\J

Figure 4.3 - Complex Shape Created Using Ellipses with a Predefined Style

Combining these shapes with smart symbols and controls will give you the ability to
create easily dashboards (like the one shown in Figure 4.4), processing and electrical
systems, facilities, campuses, and much, much more.
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Figure 4.4 - Example of a Display in Configuration Mode

In Figure 4.4, you can see sliders, dials, buttons, lights, and switches. You could add
temperature gauges, a clock, indicators, pressure gauges, and perhaps a dozen other
active data points. This GraphWorX64 display has, among its many object types, push
buttons that perform actions such as turning a pump on or off. We could add
thumbnails of other displays that open additional GraphWorX64 displays for
TrendWorX64, AlarmWorX64, and EarthWorX64. GraphWorX64 puts the power of
the entire GENESIS64 programming suite at your disposal.
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4.2.

4.2.1.

)

b

)

Dynamics

As suggested by their name, dynamics are objects that show changing information. A
process point is one example of a dynamic. The value of a process point changes as it
reads the changing value from the OPC server. Some objects are dynamics. But you can
also apply dynamics to shapes and objects to show process information graphically. For
example, you can attach a dynamic to a rectangle to create a slider. In this section, we
will discuss the different types of dynamics available in GraphWorX64.

Text Objects

Process Points, Data Entry, and Time Date objects are three variants of a dynamic
object type called Text Objects. You can create any of these three objects by using the
Text Objects section in the Dynamics tab on the ribbon, as shown in Figure 4.5.

@8 - @

Process Data  Time
Point  Entry  Date

Text Objects
Figure 4.5 - Text Objects

A Process Point object is a text object that you can associate a data source to and
display dynamic or static values in a GraphWorX64 display. By default, a Process Point
is a read-only object; runtime users typically don’t need to update the value of a Process
Point, they just want to see its value. You would use a Process Point to display OPC-
UA tag values, results from expressions, or any other time-dependent data.

A Data Entry object is a Process Point object but with different default property
settings. The most striking difference is that, by default, it can be updated and it has a
textbox that allows runtime users to enter values. Use a Data Entry object for an OPC
point that runtime users need to be able to set or change the value of. Where you use a
Data Entry object in a GraphWorX64 display, runtime users can change a state, assign
a value to a variable, or make a selection that controls a process, changes other objects,
or provides other forms of user-generated input — depending on how you configure the
object.

Advanced settings in both of these object types can make a Process Point writeable and
a Data Entry object read-only, essentially interchanging their default behavior leaving
only slight visual clues that their original identities were something different. Typically
you’ll have no need to do this though.
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The third Text Label object is the Time Date object, which displays the time and date.
The Time Date object’s properties are similar to those of Process Point and Data Entry
objects.

Dimensions and Color Dynamics

Besides text objects, there are other dynamics such as Buttons, Dimensions, colors, etc.,
that you can use to create a spectacular display. In particular, the dimensions and color
dynamics are most often used to add animation to a display. Some objects in the
Symbols Library, such as knobs and gauges, come with dynamics that animate them.

To use these dynamics, you start by connecting a shape to an OPC tag so that the shape
can receive the tag’s values. Then you apply the dynamic to the object. This lets you
use the value of the OPC tag to set the size, color, location, etc., of the object. Figure
4.6 illustrates a list of the simple dynamics you can apply to a shape or object. You can
change an object’s size, location, and color, and you can rotate it, hide it, and disable it.

— "\- Location -l ‘: Disable
«i) -

o
Size hfj Rotation || Color w Hide

|, Dimensions | |_ Color |

Figure 4.6 - Dimensions and Color Dynamics

Also, you can combine any of these dynamics into one object. For example to create a
ventilator like the one in Figure 4.7, you can use the rotation dynamic to spin it and the
color dynamic to make it change colors depending on the speed. Notice that the object’s
dynamics are listed at the top of the Dynamics explorer, where there is also a dynamics
toolbar so you can add and remove the object’s dynamics if you like.

[rynamics 3 ox
|Gmup (Group 1) j
@Y & ad et S EE .
@+ Color
& Rotation

Figure 4.7 — A Ventilator (Left), with Its Dynamics in the Dynamics Explorer (Right)
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4.2.3. Pick Actions

A Pick action is a dynamic that is triggered by an action, such as a mouse click, taken
by a runtime user. You define the user action and what happens in response to the
user’s action. Most commonly, a Pick action opens a display or a popup window,
downloads a value to an OPC Tag, or runs a script. You can add a Pick action to any
shape by using the Pick button on the Dynamics ribbon. Then, in the Pick action’s
Dynamic properties, shown in Figure 4.8, you specify the user action that will trigger
the action, and choose the command that the action will perform. Notice that when you
click on a property, a helpful tip appears at the bottom of the Dynamics explorer.

GENESIS64 Standard Training Manual
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Figure 4.8 - Pick Action Dynamic Properties

Let us look at each Pick action command below.

The Close Window pick action closes the Pick action’s window or display.

GraphWorX64 maintains a history of the last 50 displays. You can navigate
through the display history using the pick actions Display Back and Display
Forward command. These commands are also available as OLE Automation
methods. The Display History feature is similar to Microsoft Internet Explorer's
Back/Forward feature.




GraphWorX64 Basics 4-7

The Load Display pick action opens a window of the type that you specify in
the dynamic’s properties. Windows can be dependent or independent popups,
modal, or embedded. They can even refer to the current display (which is a
refresh operation). You can specify other parameters, such as what loads in the
display. Load Display is the default command for a Pick action.

The Login/Logout Dialog command opens a dialog in which the runtime user
can log in or log out.

The Popup Menu pick action allows you to display a collection of pick actions
that the runtime user can choose from. You can configure the position of the
popup menu.

The Run Report pick action allows you to execute a ReportWorX report during
runtime.

The Run Script pick action runs a script that you have created using
JScript.NET in the display.

The Run Transaction pick action allows you to execute a BridgeWorX
transaction during runtime.

The Set Global Aliases pick action allows you to set the global alias theme at
runtime for the This Display object when the pick dynamic is triggered. This is
especially helpful if global aliases are used in your OPC tags.

The Set Language pick action sets the runtime language to a language of your
choosing.

The Set Local Aliases pick action sets aliases for data connections in runtime
mode.

The Set Object Visibility pick action applies a Hide/Show dynamic to an object
based on the condition and using the trigger you specify.

The Set View pick action takes the runtime user to a specified view in the
display. Think of a view as a location or detailed close-up in an especially large
display. To help runtime users navigate large or complex displays, you can
create views that animate a zoom or scroll to areas of detail that runtime users
need access to. This command lets runtime users access those views quickly and
easily. We will talk more about views in the next chapter of this course.

The Start Application pick action launches a specified application or document
in runtime mode. In addition to launching executables, you can launch various
documents, including Microsoft Word documents, Microsoft Excel spreadsheets,
HTML files, and text files. The registered application is automatically started
when the file is launched.

The Toggle Value pick action is used to toggle between two specified values or
states during runtime mode using an action that you specify.

GENESIS64
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e The Update Database pick action updates an OLE DB data source with the
current values of tags that you specify based on the condition or action that
triggers the pick action.

e The Write Value pick action writes a value that you specify or the value of one
tag to another tag.

4.2.4. Button Objects Preloaded with the Pick Action

The Pick action is a dynamic action that can be applied to any shape. However,
GENESIS64 gives you four button objects that are pre-loaded with the Pick action so
that you do not have to create buttons from scratch. The same commands that are
available for the Pick action are also available with the button objects.

To use these objects, go to the Buttons section of the Dynamics ribbon. Figure 4.9
shows them on the ribbon along with an example of each type. The simple, clickable
button object displays a text prompt. The checkbox object lets runtime users click to
add a checkmark. The radio button object can be lined up with other radio button
objects to give runtime users a choice among multiple options. A graphical button
displays the miniaturized image of another GraphWorX64 display. All allow you to
specify the trigger that executes the Pick action command that you configure for it.

(=] @ P
¥ @ (&

Button

5 | ™ CheckBox © RadioButton
utton
© RadioButton

© RadioButton

Figure 4.9 - Button Objects that Are Preloaded with a Pick Action

4.2.5. Function Key Action for the This Display Object

The Function Key action, available in the This Display section of the Dynamics ribbon,
is nearly identical to a Pick Action, but it is applied to the This Display object only and
is initiated by a keystroke. Function Key actions are similar to application keystroke
macros that you assign in a document. The same commands that are available for the
Pick action are also available for use with the Function Key action.
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4.3.

Object Count

As you create a display, you’ll find that some objects seem to hide when you look at the
display because objects overlay each other or they are grouped. If you want to see the
count of objects in a display, their types, the number of data connections, or the number
of dynamic animation types defined, you can click the Object Count button, which is in
the Misc section of the View ribbon.

If no object is selected when you click on the button, you will see a list of all objects in
the display. As you can see in Figure 4.10, the Object Count dialog counts the objects,
as well as giving you other more information about your display.

i Object Count for This Display

Graphical Object Type | Count | Data Connection Type Count |
@& Polygon 215 Local Expression 29
("™~ Palyline 374 Local Simulation 24
i Group 186 | Tag 21
@ Hiipse 120

™, Line 17 Total Unigue Data Connections: 34
[ Rectangle 1l

A TextBlock 76 amic Animation Type Count |
™y Arc 60 |g+ Color 745
I_ Classic Border 45 Hide 24

A5 Label 1 ERH Process Point 17

*~ Path 0 |5 Pick 6

- Image 0 | 48 TmeDate 2

T Layer 0 | #% Range Selector 2

# Windows Forms Control ] & Size 0 g
s \, Location 0 w,
92 Rotation 0 Q
@+ Lisable 0
% State Selector 0

Total Graphical Objects: 1876 Total Dynamic Animations: 796

Help | Close I

Figure 4.10 - Object Count Dialog
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4.4

)

b

)

Application Mode

GraphWorX64 comes in three different user-selectable configuration modes: Basic,
Standard, and Advanced. Depending on your comfort level and engineering
requirements, you can select different modes that best suit your needs and preferences
while in configuration mode.

e Basic Configuration Mode limits the features of GraphWorX64 to a "beginner-
level” configuration for relatively simple applications. In basic mode, most
advanced features are hidden from view.

e Standard Configuration Mode is appropriate for configuration and
development of most typical applications. In standard mode, some advanced
features are hidden from view.

e Advanced Configuration Mode is recommended for high-level configuration
and powerful development capabilities for the most complex applications. In
advanced mode, all GraphWorX64 features are available. As a power user of
GraphWorX64 you will most probably use the advanced mode.

To change modes, click the Application Mode button on the View ribbon.

(f;" Object Count P | Runtime Preview
W2\ Application Mode ~| | & | Application Style ~
Basic Mode
Standard Mode

S| v| Advanced Mode
SE—

Figure 4.11 — Choose a Configuration Mode
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To gain an appreciation of the differences between the three modes, consider Figure
4.12, which shows the Properties explorer for a Button object in each mode. Basic
mode hides all properties except a small collection with the key properties of Text
(label), Fonts, Colors, and Scaling. In Standard mode, you see about 80% of all the
properties, which is sufficient in most cases. Finally, Advanced mode shows all

properties that you can control in configuration mode.

Propertes
#] This Display

E-E

DescriptioninToolTip Default

CustomData
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= Common - Style
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Propertes 2ol ClipToBounds Falze
#] This Display Background [] 255. 255, 255
i = Measurements
&l 4 width 1026
&l Common 768
[Name] IsScalable Falze
Title PreferredSiretch Urifarrn
Dezcription MinimumzZoom E.25%
El Common - Style td awimums oom 1600%
Opacity 100% Customiews
Background [] 255 255 255 = Runtime
E Measurements ZoomE nabled True
Width 1026 ParEnabled True
768 Scanflate 500
Is5calable False FeleaseOutOfiewData False
PreferedStietch Uniform CachePriarity Wormal
El Runtime ShowControlCursor True
ZoomE nabled Trug ShowControlF ocus Tiue
5 PanEnabled True DisableControtw/henRes Tiue
ilopores & ScarFate 500 DisableContraby'henSec Tue
#] This Display SpecifyRuntimetwindowf Falze UseDisabledColors Tiue I
Title DisplapT abs DisabledFilColor [ 192.192.192
Width 1026 Globaldliases DisabledLineCalor [ 128,126,128
768 Locald [Coll UsePointF aiColars Tiue
Backoground [] 255, 255, 255 Transition MNone PuaintF ailFillCalor [ 192,192,192
ZoomE nabled True El ToolTp PaintF ailLineColor [ 128,128,128
PanEnabled True ShowToolTips True FoiniF ailText *
ls5calable False B Visual Quality SpeciyRuntimeiwindowt Falss
PreferedStietch Unifarm ShapsToDevicePizels  False DisplayT abs
ScarRate 500 Edgetdode Detault Globaldliases
ShowT oolTips True BitmapS calinghode Urispecified Localbliases [Collection] =
Height Height Height
Height of the object. Height af the object. Height of the object,
|:]“ Froperties || 95’ Dipnamics ||@Prefelences ‘ ‘ﬁ“ Froperties ” \;9 Dipnamics ||@ Freferences ‘ |fr Froperties " ;;9 [rpnamics "@Pleferances

Figure 4.12 — Basic (Left), Standard (Middle), and Advanced (Right) Modes
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4.5. Display Password Protection

This application note provides a guide to password protect your screens so no one else
can make changes to them in design mode. This can only be done by selecting
Application \ Advanced Mode when designing screens in GraphWorX64 like was

described in previous chapter.

When you have set the Advanced mode of your GraphWorX64 and go to properties of
created display, you should see Protection property in Properties tab, like is showed

L|H9- = GraphWorX64 by ICONICS, Inc. - Displayl.gdx * o =3 =
G Home  Dynamics  Contols  Desion | View b Runtime @
#-x : Froperties [ Explorer [ Scripts ‘é} Object Count P | Runtime Preview
" RN (-] [ Dynamics [ Teclbox [ Serollbars -
. - A A - [EalA e -
@ Color 1=l Preferences ([ Symbols ] Status Bar ¥B. Application Mode - |ia] Application Sty

| Grid/Ruler findow Layout Show/Hide Misc
iz ] “  Properties 2 x
LE #] This Display : Canvas
) = =
H =R R
Ee Keywords -
4 4 Common - Style
Z Opacity 100%
B ClipToPounds False
B
o'
e
g
L

2 Script Editor

Background
4 Measurements
Width

[ 255. 255. 255

1280

Height 760
IsScalable False
PreferredStretch Uniform
MinimumZoom 6.25%
MaximumZoom 1600%
b CustomViews
4 Protection
Password ||
4 Runtime
ZoomEnabled True
PanEnabled True
ScanRate 500
Password

Sets the password for a display. If this property is
= | | not set, the display will not be password-protected

| Propertes | # Dynamics | BflPreferences|

| {4 Not LoggedIn |

- o—— &

Figure 4.13 — Protection Property - Password

There you simply write your password by which you wish to protect your display.
When you open now your display in configuration mode, the Display Password
window will be opened and you will not be allowed to do anything without putting
right password on it. In case you forgot the password the Challenge tool is placed in
same dialog to you will be able to reach display using technical support.

Display Password

Enter Display Password:

|
Challenge...

oK ][ Cancel

Figure 4.14 — Display Password
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Lab: icTonics Monitor Display L4

4.1.

4.1.1.

4.1.2.

Lab Overview

In this lab, we will create a display for icTonics’ operators to use to control the mixer

tank as well as provide some graphics that indicate what is happening on the plant floor.

This will allow the operators to control what to make and how to make it with a few
easy clicks.

Estimated time to complete this lab: 40 minutes

Task Checklist

In this lab, you will complete the following tasks:

e Create a display that monitors the drink mixer tank
e Use Location dynamics to indicate the direction of flow
e Use a Size dynamic to show the tank level

Support Files

To complete this lab, you will need the following file(s):

e icTonicsTemplate.gdfx

GENESIS64
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4.2.

)

o

)

Monitor Display

For the tank monitoring display, you need to build a mixer tank. This tank has two
valves to allow water and certain syrups to flow into the tank for mixing. We will build
this tank, as well as add animations to it to make the display more dynamic.

1.

2.

Open the Workbench if you have closed it after finishing the previous lab.

Create a new GraphWorX64 display and apply the icTonics template to it. Save the
display in the GENSIS64Training directory as “icTonicsTankMonitor.gdfx”.

From the GENESIS64TrainingSymbols Symbol library, insert a “BaseTank” and
two “Pipes”. Also, from the Tanks — 2D — Dynamic Tank-Cut-aways library,
insert the “Jagged Cut-Away 2”. Arrange the objects to look like Figure L4.1.

Figure L4.1 - Mixer Tank

On the left, select the Explorer tab next to the Symbols tab. In the Tree Explorer,
you should see a “JaggedCutAway3” group. Drill into this group and select
“Jaggedcutaway4” text. This is the blue polygon and if you look in the Dynamics
explorer, on the right, it already has a size dynamic attached to it.

Change the DataSource of the Size dynamic to our Tankl Level tag. You can do
this by clicking in the DataSource field, then click on the “Browse” (ellipse) button
to bring up the Data Browser.

In the Data Browser, select the OPC UA tab if it is not already selected. Then go to
OPC Classic Servers — My Server — ICONICS.lconicsOPCUAServer.V5 —
icTonics — Tanks — USA — Foxboro — Tankl — TankLevel. Click on “OK” to
choose the TankLevel tag and close the Data Browser.

Set the LowLimit in the Size dynamic to 0 and the HighLimit to 100. Place the
mouse cursor into any white spce in the display and click the left mouse key until
the JaggedCutAway is de-selected.



10.

11.

12.

13.

14.

15.

16.

Lab: icTonics Monitor Display L4-3

From the Dynamics tab on the ribbon, in the Text Objects section, select a Data
Entry. Place the data entry to the right of the JaggedCutAway symbol. Link the
DataSource to the same Tank Level tag as you selected previously.

In the Dynamics properties of the tag, find the PostfixLabel property (If you can’t

see it in the Dynamics, go to the View tab in the Ribbon, click Application Mode in
the Misc section, and select Advanced Mode) and add the percentage sign (%) in the
field.

Select everything that you have created thus far then click on the Group Objects i
button in the Home ribbon’s Arrange section.

NOTE: You can still edit the individual pieces of the object by double-clicking on the pieces. You can also
select the objects that you want to edit in the Object Explorer.

In the Symbols library, browse to GENESIS64TrainingSymbols and drag the

“RightArrow” onto the display.

Resize the arrow so that it fits inside the pipe on the left. In the Dynamics toolbar,

select the Hide dynamic. Click on the ellipse to the right side of the DataSource
field and use the Data Browser to define the tag below as the data source:

@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank1.SyrupValveStatus.Value
Using the drop down list, change the HideWhen property to “[+] data =10

Select the Location dynamic, and then click on the DataSource field to set it to
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tankl. SyrupValveStatus.Value

Go to the Path property. Using the drop down list select the “Edit Path On-Screen”
option. Notice that a red path appears on the pipe.

Drag the end of the path to the end of the pipe and drag a point in the middle of the
path to the elbow of the pipe. Your path should look similar to Figure L4.2.

Figure L4.2 - Location Dynamic

Set the Location dynamic’s AutoRotate property to “True”. Change the Duration to
“3000” (3 seconds) and the RepeatCount to “Infinite”.
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17. With only the arrow selected, use Ctrl-D to duplicate the arrow. Place the duplicate
on the pipe on the right. Change the DataSource in the Hide and Location dynamics
to use the WaterValveStatus tag and reset the Path of the Location dynamic.

18. Select the Explorer tab on the left. Drill into the Group object to select the valve on
the left. With the valve selected, add a pick action by clicking on the “Pick” < icon
under the Dynamics tab.

19. From the Properties tab on the right, change the Command for the pick action to
“Popup Menu”.

20. Scroll down to the Menultems property, and click on the “Browse” button to bring
up the Edit Menu Items dialog box.

21. Click on the “Add” button to add a menu item. You will then see a properties menu
similar to the one in GraphWorX64.

22. Change the Command to “Write Value”. Expand the CommandParameters
section and change the OnUpValue to 1.

23. Change the MenuText property value to “Open” and set the data source to the
SyrupValveStatus.

24. Add a second Menu Item. This second one will be similar to the first except the
MenuText should be set to “Close”, and then change the OnUpValue to 0. Your
finished configuration should look similar to Figure L4.3.

Edit Menu Ttems HE
Members Close properties
0] Open + Fe | A =1
— 1Y
_*I DataSource @Training:SyrupValveStaty +
B Data Wrile

Confirm False

Update True
FickMode Normal Button
Comm Write Value

OnpValue 0 .

OnUpValue
Walue to be written when the configured mousebutton is
ta source.

2dd | T released. May be a da

ol

4

Figure L4.3 - Popup Menu Configuration
25. Click on “OK” to save the configuration and close the dialog box.

26. Repeat steps 18-25 for the valve on the right-hand side of the tank. (Except change
the data source to WaterValveStatus.)

» icdNiCs



Lab: icTonics Monitor Display L4-5

Tip! You can copy and an object and right-click on a destination option to
choose “Paste Dynamic” to paste dynamics from one object to another.

27. Save the display and go into runtime. You can click on your Valves to open and
close them to test the display. Your finished display will look similar to Figure L4.4.

Monday, July 14, 2008 3:37 PM
n

Figure L4.4 - icTonics Tank Monitor Display
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Review: GraphWorX64 Basics R4-1

Review: GraphWorX64 Basics R4

4.1

4.2

Objectives Review

You should now know and understand the following topics:

e 2D shapes and objects

e Text objects

e 2D color and dimension dynamics

e Pick actions, buttons, and the Function Key action
e Counting objects in your display

e Application modes

Summary

GraphWorX64 is an application that supports data display and processing of OPC data
from data sources. In this chapter, we reviewed the objects you can use to create
dashboards, consoles, and other displays, and we looked at some ways to animate your
displays and make them interactive.

With shapes, you can create visual objects that you need for a display. Some objects
(such as buttons) come with actions called dynamics. Other objects don’t have any
dynamics, but you can add dynamics to them to animate them. A library of smart
symbols makes it easy to add an object such as a dynamic knob or slider, change a
property such as the data source, and create highly effective HMI displays.

Depending on the nature of the OPCtag, you can give its object changeable
characteristics, such as a changing size or location or color, or give it motion. You can
also hide it, disable it, or use a pick action that lets you open windows and popup
menus, run scripts, write values, and more.

When you have many objects in a display, you can use the object count tool to see the
total number of objects on the display. This can be very useful if you have a limited
license that restricts the number of data sources allowed on the display

If you are an advanced user, you can change the application mode to show more
options in the Properties explorer, giving more flexibility in controlling your objects on
the display.
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4.3 Terms
Application Mode Data Entry Object Dynamic
Function Key Action Pick Action Process Point Object

Text Object Time Date Object

4.4 Test Your Knowledge

In this chapter, we discussed how to use GraphWorX64 to create a display containing
shapes and dynamics. We added some dynamics to the shapes and looked at dynamic
objects. Before continuing to the next chapter, make sure you can answer the questions
below

1.

2.

)

b

)

True or False: Creating a complex object is easy in GraphWorX64.
True or False: You can combine more than one dynamic into one object.

True or False: A Process Point, being a read-only object, can be changed to a
writable object.

True or False: The Date Time object can show the date and time appropriately in
accordance with local preferences (for example, US 3/24/2008, EUR 24.03.2008).

True or False: Clicking the “Object Count” button in the Misc section of the View
tab gives you a count of the selected objects in the display.

True or False: The configuration mode hides or shows object properties on the basis
of one’s level of expertise.

True or False: You can use a dynamic to disable an object in the display, but you
can’t use a dynamic to hide it.

True or False: You can use a Pick action dynamic in a display to close a window,
open a window, start an application, change the language of the display, run a
report in ReportWorX, pop up a menu, update the database, toggle a value, open the
Login/Logout dialog, navigate back and forth in display history, run a script in the
display, set the display’s global alias theme, set local aliases for data connections,
change the display’s view, and write a value to a tag in runtime.

True or False: Function keys can be configured using hidden button objects in the
display.
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GraphWorX64 Tools 5

5.1

5.2

Objectives

In the last chapter, we discussed some basic dynamics available in GraphWorX32.
Besides visible animations and dynamics on an object, you can also use controls. In this
chapter, we will concentrate on how GraphWorX64 use controls to retrieve data.

After completing this chapter, you should know how to:

e Add controls

e Arrange objects in a display

e Work with layers

e Work with the Search and Replace feature
e Add views

e Use the Runtime ribbon and menus

GENESIS64 Controls

If you are familiar with GENESIS32, you would be familiar with the term ActiveX. In
GENESIS64, there are no more ActiveX. Instead, we have controls, which are
containers that you can insert into your GraphWorX64 display to show different
information such as alarms, trends, etc. There are several controls in the Controls
ribbon and the Toolbox panel, as shown in Figure 5.1, which you can insert into a
display.

Toolbox a x

@ ICONICS, Inc.

., GraphWorX64 Viewer

% TrendWorkbd Viewer
@ AlarmWorkb4 Viewer

LIH 9 s GraphWorX64 by ICONICS, Inc. - Displayl.gdfc * €0 EarthWorX64 Viewer
m Home Dynamics Controls Design  \View % Smart Pin
% i 0 gj ‘: { £ ]] - £ PushPin
p : _é_l =ikd S - " Scale Control
Graph\orX64  Trend\orXg4 | ){‘ Ea rlf X: Smart  PushPin :'x_ le Pipe \ideo — S
Viewer Viewer ,m'.ur Viewer Viewer Fin Control Centrol Centrol |i‘ J Pipe Contral

Controls

Figure 5.1 - Controls Ribbon (Left) and the Toolbox (Right)

S]00 |
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5.2.1

5.2.2

From the Toolbox, you can drag a control to the content area. From the Controls ribbon,
you can click on the, and then click on the content area. This creates a control at the
default size, which you can resize in the content area.

NOTE: The Toolbox is often docked at the left side of the configuration window. You
can show or hide it using the Show/Hide tab group on the View ribbon. The Toolbox
can be pinned as a tab to a side of the display or it can float freely when you unpin it
from its docked state.

Some of the controls are ICONICS viewers and others are complex objects that serve a
specific purpose. One control lets you add third-party control. All can be added to and
used in a display.

ICONICS Viewer Controls

Viewers for ICONICS containers provide a portal into viewing information that comes
from files that are external to the display. By adding a GraphWorX64 Viewer, you can
a portal to a separate GraphWorX64 display inside the display you are configuring. By
adding an EarthWorX64 Viewer, you can add a portal to EarthwWorX64 and create a
map inside the display. The same is true for including a trend display inside a
TrendWorX64 Viewer, and an alarm display inside an AlarmWorX64 Viewer. Once
you add a viewer to a display, you can work inside the viewer to create a new display in
the portal.

Smart Pins

The Smart Pin is a collection of squares called Smartlcons that form a set of indicators.
Each square’s location in the grid is meaningful. You strategically arrange Smarticons
and attach them to data sources to create a color scheme that allows runtime users to
monitor the status of multiple data sources, all at the same time.

Smart Pin layout

Figure 5.2 - Smart Pin Configuration Layout (Left) and a Selected Smart Pin in a Display

A Smart Pin provides an effective visual indicator for dense data in an overview for an
EarthWorX64 map or a GraphWorX64 display. For example, you could use Smart Pins
throughout a geographically dispersed system; by making use of color and blink control,
you can give users instant access to changing conditions.
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When you enable a Smart Pin’s tooltips, it becomes possible for users to easily drill
down to underlying data and address time-sensitive issues quickly. Smart Pins are ideal
for monitoring underlying conditions in a dense area. Examples include monitoring
patients in a hospital, water pipes in a vast water system, or toxic gas levels at
numerous isolated locations.

5.2.3 PushPins

The PushPin is a simple shape with complex features, which you can add to an
EarthWorX map or a GraphWorX64 display for identifying locations or assets.
Runtime users can click a PushPin to zoom to a different level of the display. A
PushPin can have any number of data values associated with it. Each value can come
from a data source, and if you add multiple data values, each value has its own key. The
key can be accessed by Pick actions or scripts in the display, allowing you to use
PushPins for a purpose of your own design. For example, you can use data values and
aliases in the PushPin's tooltips so that runtime users can easily access information
about the location that the PushPin identifies.

PushPins can be created using different colors and shapes (shown in Figure 5.3), and
you can even use your own image files. Your ability to customize the look makes it
easy for your runtime users to find and understand the PushPin images in a map or
display.

Classic: Disc: Image: Modern: Square:

An image of your
choosing, saved

in an image file.

Figure 5.3 - A Few PushPin Shapes

5.2.4 The Scale Control

S]00 |

79X I0MYdeID

When drawing a gauge or a scale, arranging the face of its dial can be cumbersome:
spacing the tick marks evenly, and adjusting the marks and numbers can be tricky.
GraphWorX64 now provides a preset Scale Control that you can use instead. The
purpose of a scale control is to provide a shortcut to creating a symbol or object that has
a dial or ruler, such as a gauge, a thermometer, a scale, a clock or watch, a meter, a
speedometer, or a visual counter.

Horizontal: Vertical: Radial:

0 20 40 60 80100 100 = w0 so
80 ?)" *"\X,m
60 0] . oo
40

20
0

Figure 5.4 - The Scale Control
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5.2.5 The Pipe Control

5.2.6

The Pipe Control makes it easy to create pipes and elaborate plumbing schemes in a
GraphWorX64 2D display by allowing you to add sections of pipe to a display, and
then bend and cap those sections. A handy feature of the Pipe Control is that you can
easily animate an object so that during runtime, it moves along the path of a 2D pipe.

Video Control

Video control is able to handle streaming or recorded video. As you can see below, you
just simply add the Video Control from Controls Ribbon Menu and place it to your
display. In Video Control’s properties you are able to browse for video source.

b | H9-~- = GraphWorX64 by ICONICS, Inc. - Displayl.gdfx * = = 3%
Home Dynamics | Controls | Desion  View P Runtime @
i ol =
L, & 0 B e @1 4.J
el
Graph\worX64 TrendWorXE4 Alarm\worXB4 GridworXB4 Earth\worX64 Smart PushPin  Scale  Pipe  Video
Viewer Viewer Viewer Viewer Viewer Pin Control Control Control
Controls |
::—r -
5 4 [® video Control
o =
g S EIEAE]
7Y FontSize 12 a
=g FontStyle MNormal
a Fonteight Normal
= = FontStretch Normal
A,
g 4 Video
ol Video Source [
E Default Volume 90%
g_ Autoplay True
Repeat Count 1
Preserve Ratio False
— Mute False
4 Video Control Panel
Show Control Panel | True
Show Seekbar True
Show Volume True =
Show Stop True
Show Play/Pause | True
4 Visual Quality
EdgeMode Defautt L
M Video Source
u = = The source of the video to play
< ] ] »
[ 2 script Ed "Drl 1@ Propertiesﬂ & Dynamicsﬂ@ Preferences
| & NotLoggedin | BB - O——0——@ £

Figure 5.5 - The Video Control
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You can view two different types of video. First is already existing video saved in
memory, for which you are able to simply browse by button in video source. You need
to have selected Filesystem like a Source type and click to Browse button to select your

video.
Select Video Source... @
Source type: Filesystem| |L]
Source location:
Video Preview: Source Information:
Select a file on your filesystem as a

media source.

The Video Control supports the
following formats:

Window Media Video, AVI, MPEG,
MOV, MP4

Flay Preview ]

[ OK || Cancel

Figure 5.6 - The Saved Video From File

The second type of video you can play by GraphWorX Video Control is Streaming
video. By this you can connect to your URL address where is stream placed and easily
play it inside control. For streaming video select the Streaming source type and write

the stream URL into source location.

Select Video Source...

Source type:

Streaming from URL)

()

Source location:

Video Preview:

http://mysite com/stream

Source Information:

Select a streaming media source.

stream source, including the
protocol.

Example URL:

http -/ /mysite. com./stream

The Video Control supports the

Fallrarima ctrasmina nrrtacals:

“You must manually enter the ‘_

m

S]00 |

9XxJIopmydess

Flay Freview | [ OK || Cancel

)

Figure 5.7 - The Saved Video From File

For both options you can use Play Preview to see how your video will look like in
Runtime mode and check if you filled right path for your video source.

GENESIS64
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5.2.7 Third-Party Controls

In addition to the ICONICS controls, you can use any other control that someone else
creates if these controls are in the following categories:

e Windows Presentation Foundation (WPF) Controls
e Windows Forms .Net Controls

e Web Browser Controls

e 64-bit ActiveX

To insert a third-party control, click on the Toolbox drop-down list and select the type
of control you want to use. Notice that this option is available only in the Toolbox.

Toolbox B =

| | ICOMICS, Inc. #
by €

_WPF Controls
® " Windows Forms
Y Favorites

lxoq|ool yihlsmquﬂis Ejg]

{3 EarthWorXs4 Viewer
@ Smart Pin

Figure 5.8 - Select Between Different Control Types

5.3 Search and Replace
While creating a display in GraphWorX64, or after creating one, you might want to
change some text fields or the OPC tag connected to an object. This can easily be done
by using the Replace option; you can find it in the Home tab inside the Text section.
nFind ':
= B I U |#% Find Ctrl+F
Text i Replace ICtrI+H
Figure 5.9 - Find/Replace
.
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With this option, you can replace text, data sources, names of objects, titles,
descriptions, and more. You can also replace text in the current display, or in multiple
displays. If you find a typing error or you need to change the name of a certain object
throughout many displays, this handy tool will do the trick. You can even use wildcard
characters in this dialog.

Find Type: Look In————
b ext — | Current Selection
| D vnamic Data Source Find A1l |
[ Hame | Current Layer/Group
[] Title . |
[ Description * Current Display Replace
[ Share Keyword " Multiple Files |
[] Custom Data = _I Replace Al
[] File Mame
Sitop
Findwhat: [T =
Feplace with: j_l
™ Match whole ward anly [ Match case V' Search hidden test
Resuls: 1 | B3 [H By
Object/Property | Matchlndexl Match Lengthl tatch Valuel Found |nYalue |
This Display.Elipse1. Color DataSource 48 3 01 s=tilocalsin: sine} > 0.3 && {flocalsim:sine}} <= 0.1
Help |
F] | | LI Cloze |

Figure 5.10 - Replace Dialog

Figure 5.11 shows an expression before and after the replacement illustrated in Figure
5.10. The expression originally evaluated values greater than 0.3 and less than 0.1.
After a few replacements, the expression evaluates values greater than 30 and less than
50.

% Data Browser

"OFC U.t’-‘n.l Global .t’-‘n.liasesl Language Aliazes | Language Eonversionsl Simulation  Expression | Local Aliazes

_|
I o
=
{{localsim:=sine}}*0.3 44 {{localsim:sine}} == 0.1 n
Before:
"OPC UAI Globalﬁliasesl Language dliazes I Language Conversionsl Simulation  Expression | Local Aliazes
|{{localsim:sine}}=—3tl 46 {{localsim:sine}} == &0
After:

Figure 5.11 - Expression Before (Top) and After (Bottom) Replacement

GENESIS64
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5.4 Arrange Controls and Objects

When you have many objects and controls in a display, you’ll probably want to arrange
them in an orderly way that’s visually appealing. There are tools to help you arrange
objects in the 2D space and in the 3D space. And keep in mind that controls like the
Alarm Viewer or the Trend Viewer shown in Figure 5.12 are objects, too. They, too,

can be arranged.

La) ‘ H9 - -~ 7 Workbench by ICONICS, Inc. - C\Program Files\ICONICS\GEMESISE4\Components\DefaultProject.... = 2

m Home Dynamics Controls Diesign View

= % TN WA @y, P - Foms  ——

Clipboard Shapes Style and Colors

7
o 2 3
Laver J Effocts ~ ‘_A';I(Styles w U :!II.!!!!! i Arrange Text

B Runtime @

- ‘l ) e

| L Display1.gdbc ©

|Time ¢ Date Tag Priority= O B
<T | ]

ea|ddyy 7] - eaojdxg 130[0|d| B

4| sjoquuds tﬁlmmmx] Tﬂ

0.00

v :
92730 AM 9:30:00 AM -
| n »

2 Script Editor

| % Not Logged In | 80%

Properties o =
] This Display

B4 =] #

E Common -
(Name) E
Title N
Description
DescriptioninTo| Defaut
CustomData
Keywords

E Commeon - Style
Cpacity 100%

ClipToBounds | False -

(Name)
Unique string identifier for this object.

_|_'§?'Pr:-|:-srti ” @D\;nani [||@Preferenc |_
S — +)

Figure 5.12 - A Display with Objects and Controls

To arrange objects in the active layer, simply select the objects you want to arrange,
then select how you want to align them. Note that the last object you select becomes the
reference object, as shown in Figure 5.13. All other objects are arranged in relation to

the reference object.

Figure 5.13 - The Top-Most Circle is the Reference Object
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5.4.1 Aligning Objects

5.4.2

In the Arrange section of the Home tab, you can choose the alignment you want to use.
When using options in the Arrange section, you can actually change some attributes,
such as size, in relation to another object, and align objects to each other.

W G-

i

ey

L

,|_‘
=
=

v 42
vl 4k ||

=]
=

a4
Al
e

Align Left
Align Center
Align Right
Align Top [/\\;
Align Middle

Align Bottom

Align Middle and Center

Make Same Width
Make Same Height

Mzke Same Size

[ e Common = Benav

.

ip

4x|

Defautt

False
True

Figure 5.14 - Align Options

When working in a 3D workspace, you can also align objects to each other, and even
stack them along an axis you want.

Changing an Object’s Z-Order

As you add objects to your display, those objects are added in order from back to front
— this is their Z-order. The object drawn last is the top-most object, both in the content
area and in the Object Explorer, as shown in Figure 5.15 where the Rectangle object is
on the bottom (or in back of the other objects).

m Home Dynamics Controls Design View
= ¥ - [ @A "{JED\/ew SRl - < Format
Ld B-Seox 2 Fline - —
Paste | g’ NG E R Uy Layer ) Effects ~ |j5t-;\es -
Clipboar: Shapes

=]

X- I
= |
e [
- -

Style and Colors

L)
-

o
o
w
0 7| Zh o
4 Bring to Front
B S
| Bring object to front ((

Bringthe selected obj
objects sothat no part

Explorer nox

{& Polygon

T |[ L Dispiay1 dc @' L Display oo o
=
2

Figure 5.15 - Z-Order of Objects in a Layer

another object

Rectangle

FR

m

EEls [E] #
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You can change the Z-order of the objects by using options in the Arrange section of
the Home tab. In the following example, the selected rectangle is being brought to the
front from the back. A different way of changing the Z-order would be to cut and paste
the Rectangle in the Object Explorer, or drag and drop the Rectangle up to a higher spot
in the Object Explorer. Instead of using the Home ribbon, you can right-click on the
object and select the appropriate function from the pop-up menu, as shown in Figure

SrFil - < Format S mmmmmem— i G- o
Pline + —— X I O @
ci - (oo - WHNRNRERER . O U
Style and Colors Arrange
a Ll + | | Dynamics
Y Zoom Selection Rectangle
/_2 Home Vi & J"'_; 4}5) .Ji‘.;\
» Cut
Cop
Ll East
Order 3 ‘:‘b Bring to Front
a Rotate/Flip » |2y SendtoBack
W Grow
Edit Rounded Corners b Send Backward ;
e iy ——
?J Convert To Path
¢& Convert To Polygon
?. Convert To Image
ff‘ Object Properties
Qﬁ Dynami: ertie:
= Edit Local Aliases:
Figure 5.16 - Arrange Objects with Right-click Options
"
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5.5

Views

Once you have completed a GraphWorX64 display, you may find that it is too large or
complex, or difficult to navigate easily in runtime. Maybe a display shows a worldwide
map created inside an EarthWorX64 Viewer that runtime users need to be able to move
around on easily; or a display shows a large campus with detail that extends inside
buildings; or a dashboard has detailed areas that runtime users want to be able to zoom
easily.

To help runtime users navigate through displays, you can create views, which are pre-
set scenes or snapshots inside a GraphWorX64 display. In configuration mode, you can
navigate to desired destinations within the display and create a view for each
destination. As a result, runtime users can access these views, giving them easy access
to these areas of detail.

To create views in 2D, you go to the View ribbon and use the options in the Zoom
section, shown in Figure 5.17. To create views in a 3D viewport, you go to the Home
ribbon and use options in the View section. In this section we’ll focus on 2D views.

ﬁ_\ﬂ'\ \ @D*'

C'St il . i
| oA HQVEems B

ol Views

Zoom View

Figure 5.17 — Tools for Creating Views in 2D (Left) and 3D (Right)

To create a 2D view, you must position the GraphWorX64 display so that your work
surface shows exactly what you want the view to look like. This may involve zooming
in or out, or scrolling up, down, left, or right to position the display. From the View
ribbon, click the “Custom Views” button, then select “Add Current View” from the
drop-down menu. The Custom Views dialog box displays, as shown in Figure 5.18.
You can give the view a name that runtime users can easily recognize in the dialog.

During runtime, users can right-click the 2D display to see the list of views and then
click on a view to go directly to it. Alternatively, you can create buttons or other objects
that use a Pick action, and add them to the display for easy access at runtime.

S]00 |

79X I0MYdeID
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These same pre-set views that you create for runtime users are also available to you
during configuration. In configuration mode, you can see a 2D display's views by right-
clicking the display and selecting Custom Views, or by clicking the Custom Views
button on the View ribbon.

Custom Views ﬂ E
Members: CustomView1 properties:
f =
3|
CustomView1
Viewhrea 413.768115942029.355.93221
{Name)
Specifies the name used to identify this view.
Add Bemove

ok | cancal |

Figure 5.18 - Naming a View
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5.6

The GraphWorX64 Runtime Ribbon and Menus

Runtime mode is an environment that populates the GraphWorX64 display objects in
memory, draws them on your screen, and updates them with data in accordance with
the properties you set in Configuration mode. There is also error tracking in Runtime
mode, which can help you troubleshoot your display if needed, and a separate collision
detection test for 3D displays.

You can preview Runtime mode using Runtime Preview, which creates and draws the
objects but which uses sample data in place of real or historical data drawn from data
sources. Or you can enter Runtime mode by clicking the Runtime button above the
Configuration toolbar, or pressing Ctrl+M.

In Runtime mode, GraphWorX64 provides runtime menus and runtime ribbons. Using
these, runtime users can:

e Magnify areas of the display by zooming in and out

e Access predefined views

e Load a file based on a URL or open a file using the file system

e Browse forward or back in the browse history

e Printadisplay

e Display interface features such as: the menu, scroll bars, status bar, different
sized icons

e Open the Diagnostics utility

e Login or logout of a display

e Open the Carousel to view a sequence of displays

e Go to pre-set views (refer to Animating 3D Views at Runtime and Creating 2D
Views for Runtime Users)

e Go to the Card Flow view to preview previously-opened displays

During GraphWorX64 runtime, the File, View, and Tools menus are visible if you
choose to show them. You must hide the runtime ribbons in order to gain access to the
menus.

NOTE: the menus are not available if the display has an EarthWorX map in it.

S]00 |

79X I0MYdeID
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The ribbon may be easier to use, though. There are several tabs on the Runtime ribbon.
A GraphWorX64 display shows its own GraphWorX64 runtime ribbon, but if the
display has Viewer controls for EarthWorX64, TrendWorX64, or AlarmWorX64,
additional ribbons may also be available. The GraphWorX64 runtime ribbon looks
something like Figure 5.23.

E Y s Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\GENESIS64\Components\DefaultProject.prix (=] [

Home Layout Arange Search / Tools Card Flow Carousel GraphWorX64 @ Configure 38 Style ~ @

] @ @ :;.g' |g| m L3 i\ st Views: -+ [ Srolibars 1 ?‘ A\ @

Open Back Forward History Recent & s€  Print Fi007) e ) ¥ [ Status Bar  Login Language Carousel Help
¥, ¥ 2 CardFlow CardFlow CardF s Z ¥

File Zoom Show/Hide Tools Help

Figure 5.19 — GraphWorX64 Runtime Ribbon

To show the runtime ribbons:

e Right-click the display to show the pop-up menu and then select Show Ribbons.
This shows the GraphWorX64 runtime ribbon and, if there is an EarthWorX
map in the display, the EarthwWorX64 ribbon.

e To show the TrendWorX64 ribbon, click on a trend chart.

e To show the AlarmWorX64 ribbon, click on an alarm or a chart of alarms.
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Lab: Layers and Popup

Displays L5

5.1. Lab Overview

Now that we have created a Welcome page, icTonics would like everyone to see this
page first. Personnel with proper credentials should be able navigate to other pages as
well. Furthermore, they should have the ability to look at detailed trend information for
the mixer tank. We will create a popup display that exhibits such information.

Estimated time to complete this lab: 20 minutes

5.1.1. Task Checklist
In this lab, you will complete the following tasks:

e Create a secured layer
e Add a Scale Control
e Add a GraphWorX64 Viewer Control

5.1.2. Support Files

To complete this lab, you will need the following file(s):

e icTonicsTemplate.tdfx
e icTonicsHome.gdfx

e icTonicsAlarms.gdfx
e icTonicsTrends.gdfx
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5.2.

)

b

\

Adding a Layer

We will add a secured layer in this section so that once a user with the proper
credentials logs in, the user can navigate to other displays from the home display. The
layer you will add in this section will not actually be secure until we incorporate a
security configuration in Chapter 14.

1.

2.

10.

11.

Open Workbench, if you closed it from the previous lab.

Open the icTonicsHome.gdfx display in a new tab for editing. You can do this
from within GraphWorX64 by selecting the File menu tab. Then you can select
it from the Recent Documents in the menu, or click on “Open” to navigate to it
and select it.

In the ribbon, go to the Home tab. In the Shapes section, click on the “Layer”
button.

In the Object Explorer, you should now see a new object called “Layerl”.
Rename this layer “SecuredLayer”.

Go to the Properties explorer of the SecuredLayer, and find the
HideWhenSecurityDenied property in the Declutter section and change this
property value to “True”.

Go to the Dynamics ribbon. In the Buttons section, click on the “Button” =
icon and then click on the GraphWorX64 design surface to add a button to the
lower left-hand corner of the display.

Leave the button’s Command property as “Load Display”.

In the properties explorer, under the CommandParameters section, in the
FileName property field, click the down arrow to show the drop-down list and
select the “Browse Files” option.

In the Open File dialog box browse to C:\Training and select the
icTonicsTankMonitor.gdfx file. Click on “Open” to select the file and close the
dialog box.

Since we want to use relative path, delete the file path in the FileName field so
that it only reads “icTonicsTankMonitor.gdfx”.

Go to the button’s Properties explorer and, in the Content section, change the
Text of the button to “Tank Monitor”.
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12. In the Measurements section, set the button Width to 170 and the Height to 70.
Confirm the button is placed in the viewable area in the lower left part of the

display.
13. Save the display.

5.3. Add a Scale Control

1. Open the icTonicsTankMonitor display in configuration mode.

2. In the GraphWorX64 ribbon go to the Controls tab and select Scale Control. The
cursor will turn to cross hairs. While holding the left mouse key down, place the
scale control to the right of the tank. Go to the Properties explorer of the scale
control and locate the ScaleType property in the Scale section. Set it to Radial.
Your display should now look like Figure L5.1.

Monday, January 16, 2012 11:14 AM

Figure L5.1 Scale Control g
(=]
3. Now we will add a pointer to this gauge. Go to the Home tab in the ribbon. Add a 5
Rectangle in the gauge and resize it to make it look like a pointer. g-
(=]
5
40 60
——
20 80
.lt_

Figure L5.2 Gauge with hand
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4. Add a Rotation dynamic to the pointer. Click on the ellipse in the DataSource field

to launch the Data Browser. Define the DataSource as
@ICONICS.lIconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tankl.TankLevel.Value.

5. In the Data section, set the LowLimit to O and the HighLimit to 100. In the
Dynamic Behavior section, change the StartAngle to 0 and the EndAngle to 180.

El Data
DataSource @ICONICS lconicsOPC
DragDropDataSource | False
LowLimit 0
HighLimit 100
Activewhen 1 Aways
= Dynamic Behavior
AnimationMode Analog
Dial False
StartPercent 0%
EndPercent 100% -
Clockwise True
StartAngle 0
End&ngle 180
PivotOffsetX 0
PivotOffsetY 0

Figure L5.3 Rotation Dynamic Settings

6. With the pointer selected, click on the “Edit Dynamic On-Screen” link at the
bottom of the Dynamics explorer. Move the red pointer to the center pivot point of
the gauge.

Figure L5.4 Rotate Path

7. In the Object Explorer Tree on the left-hand side, hold the “Ctrl” key and select
Rectanglel and Scale Control, in the Arrange Group under the Home Tab, then
click “Group Objects”.

5.4. Add a Radio Button

1. Now we’ll add a Radio button to toggle the churning blade on and off. From the
Dynamic tab in the Buttons section, select a Radio button.

2. Place the Radio button above the tank, and center it on the two pipes. Name it
“Churning Blade On” in the Content section of the properties explorer.

3. In the Dynamics explorer, under the Data section, set the DataSource to

.
® [CONICS;
-
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@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank1.ChurningBladeStatus.Value.

4. Set the Command to Toggle Value and set ValueOne to 1 and ValueTwo to 0.

5.5. Add a State Field

1. From the Dynamics tab in the Text Objects section, select the Process Point. Place
the process point below the tank.

2. From the Data Browser select:

@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank1.ChurningBladeStatus.Value

3. In the Format section, type “Churning blade is” in the PrefixLabel field. (Make
sure you turn on the “Advanced Mode” in the Application Mode under View Tab).

4. Inthe Measurements section, set the Width to 320 and Height to 40.

5. In the StateField section set StateField to "True". Click on the ellipsis in the
States field. In the “Edit Process Point States” dialog box, click Add. Under the
Data section set the LowLimit to 0 and the State Text to “Off”. Click on "OK".

6. Click Add again, under the Data section set the LowLimit to 1 and the State Text
to “On”. Click on "OK",

7. Your finished display should be similar to the Figure L5.5.

Thursday, March 08, 2012 5:40 AM
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Churning Blade is ?7?

Figure L5.5 icTonicsTankMonitor
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Review: GraphWorX64 Tools R5

5.1

5.2

Objectives Review

You should now know and understand the following topics:

e Adding controls

e Arranging objects in a display

e Working with layers

e Working with the Search and Replace feature
e Adding views

e Web-publishing your displays

e Using the Runtime ribbon and menus

Summary

You can use controls to add Viewers to a GraphWorX64 display for working in
EarthWorX64 maps, TrendWorX64 trend charts, AlarmWorX64 grids and charts, and
even other GraphWorX64 displays. You can also use GraphWorX64 as the container
application for WPF (Windows Presentation Foundation) or Windows Forms .NET
controls, or even third-party controls.

Smart Pins and PushPins are powerful tools for enhancing the runtime visibility of
assets in a crowded or high-level display while putting drill-down capabilities into the
hands of your runtime operators. The Scale and Pipe controls make it easier for you to
create objects that have face dials and pipe schemes.

In case you need to modify your project, you may benefit from the Search and Replace
feature, which is not limited to one-file jobs, but can search multiple files at once.

The ease with which you can align objects and change their Z-order speeds up your
development. The use of layers helps you distribute information into levels in a 2D
display. You can also take advantage of hiding a layer under specific zoom or security
conditions to rapidly develop your application. Views, which are available in 2D and
3D, are an ideal tool for helping runtime users navigate large, complex displays; but
they’re also helpful in configuration mode.

$1001 #9X40Mydel
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Use the Wizard to web-publish your work, eliminating the need to write any HTML
code yourself and preventing others from seeing your efforts through a thin client.
Runtime ribbons let operators zoom in and out, access views, browse through display
history, hide objects in the display, log in, open a Carousel of displays, and more.

5.3 Terms
Alignment Decluttering GENESIS64 Controls
Layers Pipe Control PushPins
Reference Object Runtime Ribbon Scale Control
Smart Pins Views Web Publishing Wizard
WPF

5.4 Test Your Knowledge

)

b

)

In this chapter, we discussed how to use GraphWorX64 to edit displays in the 2D
workspace. Before continuing to the next chapter, make sure you can answer the
questions below:

1. True or False: A GraphWorX64 display can hold one or more viewers (for example,
an AlarmWorX64 Viewer or TrendWorX64 Viewer).

2. True or False: The Object Explorer shows the This Display object.

3. True or False: It is a requirement that you create a layer for arranging objects or
controls in a display.

4. True or False: A layer can be dynamically hidden and shown.
5. True or False: Multiple layers inside the same display can have the same name.

6. True or False: A sub-layer can be moved inside the hierarchy of layers in the
Project Explorer by using drag-and-drop.

7. True or False: An object and a control can be aligned to each other in the same
layer.

8. True or False: Objects can be put on top of each other using the Align feature in the
Arrange pane.

9. True or False: Search-and-replace applies to text inside one display only.

10. True or False: GENESIS64 uses ActiveX for making displays web enabled.
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11. Under which of the following circumstances will Views be available to users?

In configuration mode only

In runtime mode only

In both configuration and runtime modes
In neither configuration and runtime modes

o0 oW

12. True or False: Strategic arrangement of Smartlcons in a Smart Pin lets runtime
users easily monitor the status of multiple data sources, all at the same time.

13. True or False: For a toolbar to appear at runtime, you must configure a toolbar into
a template that you use for creating all of your GraphWorX64 displays.

14. What control could you use to configure a 2D object easily to move along a path in
a 2D display?

The Pipe control

A third-party tool
The Pipe primitive
The Move dynamic
All of the above
None of the above

hD OO0 T

$1001 #9X40Mydel

GENESIS64

:MBINSY



R5-4

GENESIS64 Standard Training Manual



AlarmWorX64 Server 6-1

AlarmWorX64 Server 6

6.1.

AlarmWorX64 is a distributed enterprise-wide alarm and events management system.
Available in the standard GENESIS64 suite of applications, or as a stand-alone Open
Series component, AlarmWorX64 offers the tools you need to deliver real-time alarm
information throughout your system. AlarmWorX64 is a family of modular alarming
products, including the Alarm Server, the Alarm Logger, the Alarm Viewer Control,
and the Multimedia Server.

In the next few chapters, we will discuss the major parts of AlarmWorX64. Before we
can discuss any other components in AlarmWorX64, we must first understand and
configure an alarm server. This will be the source from which we obtain alarm and
event information. After completing this chapter, you should be familiar with the
following:

e AlarmWorX64 Server and how to launch it

e The different types of alarms

e Configuring alarm tags individually or using the Tag Import Wizard
e Configuring and using an alarm tag template

e Grouping alarm tags by area

AlarmWorXe64 Server

The AlarmWorX64 Server receives field data from your OPC-compliant Data Access
servers and performs alarm detection and reporting on that data. You use the
AlarmWorX64 Server interface to create and maintain a database configuration of
alarm tags.
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Figure 6.1 - Overview of AlarmWorX64
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All alarm detection and reporting conforms to OPC Alarm and Events standards. Event
notifications generated by the AlarmWorX64 Server are sent to OPC UA clients (such
as, AlarmWorX64 Viewer and AlarmWorX64 Logger) that subscribe to it.
AlarmWorX64 Server can be run as a service. The server reads its configuration
information from a Microsoft SQL Server database file (which by default is
AWXSVRCONF.MDF). During runtime, the server polls the configuration database
for changes, allowing on-the-fly configuration change without stopping the server.
To start AlarmWorX64 Server, go to Start — All Programs — ICONICS
GENESIS64 — AlarmWorX64 — AlarmWorX64 Server Configurator. The
AlarmWorX64 Server Configurator opens in the Workbench. You can also launch the
configurator in the Workbench from the “AlarmWorX64 Server” program icon #+ at
the bottom of the Project Explorer as shown in Figure 6.2.
Project Explorer - (1 &pplication) s
= .
AlarmWorX64 Server
= ¢
= B AweServer
=1 % Corfigurations
1 _» Default
- ;o Mreas
+ ¢ Critical Temps
# g Fire
H @ HVAC
% ¢ Language
¥ & Mulimedia Alaming
+ 4 Plant Area A
i ¢ FPlant Area B
¥ 4 Reactor Hal
+ & Securty
+ g MNodes
+ @ Templates
+ EL icToniceAlamm ServerCorfig (Active)
Figure 6.2 - AlarmWorX64 Server Configurator
—_

)
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6.2.

Alarm Tags

An alarm tag is an OPC tag to be monitored along with the value ranges at which
alarms should trigger. In a typical scenario, the AlarmWorX64 Server receives a value
periodically for each OPC tag and determines if the incoming OPC value is in an alarm
condition. If it is, the AlarmWorX64 server generates an alarm. The alarm client will
then be able to display the condition so that nearby operators can rectify the situation.

For example, you might want to create an alarm tag for an OPC tag for the speed of a
cooling fan so that an alarm is triggered when the cooling fan’s speed rises above or
falls below an acceptable range. As a result, an operator can investigate or make
adjustments to rectify the problem before damage can occur to goods or to the
equipment. You might also want an alarm to be triggered when a secured door is
opened or when a pressure gauge reading drops rapidly.

For each alarm that you configure, you may require an operator to acknowledge the
alarm. You can even require an operator to acknowledge an alarm that has returned to
its normal state.

Remember that you do not have to limit your alarms to adverse or critical conditions.
For example, you can configure an alarm that provides instructions for a manual step at
a key point in a process, or you can configure a series of alarms on a piece of
equipment to provide automated training for new operators.

AlarmWorX64 provides six types of alarms:

e A Limit Alarm occurs when the incoming reading exceeds a ceiling or floor
limit that you configure.

e A Digital alarm occurs when the value of the OPC tag or expression equals the
Alarm State Value. Since this is a digital alarm, the alarm state values can only
be 1 or 0; the other value is the normal state.

e A Deviation alarm occurs when the absolute value of the difference between
two OPC tags exceeds a ceiling or floor limit that you configure.

e A Rate of Change alarm occurs when the amount of change between the last
two readings exceeds a limit that you configure.

e A Rate Limit alarm occurs when the amount of change exceeds the high or
low limits specified in the alarm tag. A Trigger Limit alarm reports when the
tag’s value changes, and will not reset until after a runtime operator
acknowledges it. With this alarm, there is no normal condition; any change in
the value triggers the alarm. This type of alarm is useful for a tag whose value
rarely changes.
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6.3.

6.3.1.

These types of alarms are available for each alarm tag that you create. You can also
configure any or all of these alarms in one alarm tag. Each type comes with its own
conditions that you can choose from in order to configure it for an OPC tag. Each type
has its own distinct configuration.

Configuring Alarm Tags

You can configure any number of alarms for an OPC tag, and in this section we will
discuss how you can configure them.

NOTE: Each alarm that you create resides in a configuration database. Therefore, you
must create a configuration database for the alarms before you can add alarms. You
must also make sure that the configuration database is active before running the alarm
server.

In AlarmWorX64, you can configure alarms one at a time, or you can import several
OPC tags and generate alarm tags for them en masse using an import wizard. In either
case, you can create alarm tags from scratch or you can create templates in advance
which you can use as the basis for creating new alarm tags.

Creating Alarm Tags One at a Time

Let’s start by looking at how you create an alarm tag. At the most basic level, you can
create alarms one at a time. To do so, in AlarmWorX64 Server right-click on your
database configuration, then select Tag from the menu. This opens the alarm tag
configuration form with the General tab on top, as shown in Figure 6.3.

Give the alarm a name and, in the OPC Input field, specify the tag whose value you
want to use for the alarm. For example, if the alarm is monitoring water pressure, you
want to use pressure readings from the pressure gauge. You can click on the ellipsis
button to the right of the OPC Input field; this opens the Data Browser where you can
navigate to and select the appropriate tag.

You can also specify a Template to be used for prefilling some or all of the tag’s fields.
Templates are a useful tool in both creating and maintaining your alarm tags. We will
talk about templates later in this chapter. But for now, it is important that you know that
you can change the template to be used for a tag at any time. If you are not sure about
the content of a template, clicking the Jump to Template button will open the template
for you so you can review it before using it for a tag.



AlarmWorX64 Server 6-5

The Name, OPC Input, and Template fields always appear regardless the tab you are on

in an alarm tag configuration.

configuration: General, Alarms

Alarms Rate Limit/Trigger Limit,

There are five different tabs in the alarm tag
Limit/Digital, Alarms Deviation/Rate of Change,
and Related Values. We are going start by looking at

the General and Related Values tabs. Then we’ll look at the six types of alarms that are
available to you on the remaining three tabs.

0“ AlarmWorX64 Server Tag

Mame: Mew Tag

QPC Input:

6/16/2010 2:55 PM

8

Template: [cNot Assigned>

v] Jump Ta Template

General | Alamme Limit / Digital | Alamms Deviation / Rate Of Change I Alams Rate Limit / Trigger Limit | Related Values|

General
Enabled: 1
Default Display:

Description

Delay (seconds):
Base Text:

Help Instructions:

Areas

[ Spply ][ Refresh ] [ Help...

Figure 6.3 - Alarm Tag Configuration
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On the General tab, shown in Figure 6.3, you can configure some basic information for
the alarm. Most of the fields in this tab are optional, except for the Enabled field, which
is set to true by default. You have the following fields in the General tab:

Enabled: By default, an alarm is enabled when it is initially created (a 1 in the
Enabled field means that the alarm is enabled). However, you may prefer to
enable and disable the alarm based on a condition. For example, you may not
want to monitor water pressure when the valve is shut off because the drop in
pressure would trigger the alarm. In this case, you can specify the tag for the
valve’s reading in the Enabled field such that when the valve is open (1) the
alarm is enabled, but when the valve is closed (0) the alarm is disabled.

Default Display: Once you have set up an AlarmWorX64 Viewer or
GraphWorX64 display where the alarm has been added so that it can be
monitored by an operator, you can identify that display as the Default Display
for the alarm. Click the ellipsis button to navigate to the file and select it. Note
that the alarm can be added to other displays, too.

Description: Add a description for the alarm.

Delay (seconds): When an alarm condition exists, the server generates the
alarm immediately. You can enter a delay that postpones the alarm’s generation
for a few seconds to wait for conditions to return to normal. If the alarm
condition still exists after the delay, the server generates the alarm. You may not
want to use a delay for every alarm, but it is helpful for offsetting readings that
fluctuate wildly or sensors that sometimes return faulty readings. You can also
use it with equipment that typically returns to normal quickly.

Base Text: For each alarm condition, you may want to add a message that
indicates the alarm state. In the Base Text field, enter information that is
required for each of the states; the text in this field is added before the message
text for each alarm condition.

Help Instructions: Additional aid for your users comes from any text you enter
in the Help Instruction field where you can provide the steps to resolve or
acknowledge the alarm; you can enter information directly into this field or
paste it from the Clipboard. Information entered in this field can display as a
tooltip in the alarm viewer when users select and mouse-over the alarm.

Areas: Once you have saved a tag, you can use the bottom of the General tab to
add the tag to areas quickly and easily. We’ll talk about areas later in this
chapter.
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The Related Values tab, shown in Figure 6.4, identifies as many as twenty additional
values you want to capture when an alarm condition occurs. Related values can be
static text strings, OPC tags, or expressions. Capturing additional readings can help you
diagnose a problem later.

For example, following an alarm that reported a drop in water pressure on an outtake
line, you might want to review the tank’s water level and the intake valve. As long as
you have added the OPC tags for the water level and intake valve as related values for
the alarm, you may log the data and review it at a later day.

Now that we have reviewed the general options available for any alarm tag that you
configure, let us look at the details of each of the six types of alarms (Limit, Deviation,
Digital, Rate of Change, Rate Limit, and Trigger Limit) you can configure in an alarm
tag. Note that you can configure any of the alarms described here, and can even
combine them into one alarm tag configuration.

ﬂ“ AlarmWorX64 Server Tag

Mame Mew Tag EAE2010 255 PM
OPC Input
Template: | chlot Assigned: = | Jump To Template

Sereral mmfmﬂmm:mum Aarmes Fabe Limé / Trigger Limé | Felsted Vahues
Related Vahozs 1-10 | Ralaled Valses 11-20

Lpply Refresh | | Help

Figure 6.4 - Related Values tab

JaAIBS

79XIOMWIEY

GENESIS64



y
(

6-8

GENESIS64 Standard Training Manual

6.3.2. Limit Alarm
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If you go to the alarm tag’s Alarms Limit/Digital tab, in the Limit pane, shown in
Figure 6.5, you can configure an analog Limit alarm for the OPC tag. A Limit alarm
reports an incoming reading that exceeds a high or low threshold that you have
configured. Use this type of alarm for OPC tags whose readings have static limits that
you do not want exceeded such as temperature, counters, pressure gauges, etc.

By default, this alarm reads the values of the OPC tag you specified in the OPC Input
field. For the purpose of setting an alarm limit, you can override this tag by adding a
different tag to the OPC Override Input field in the Limit pane.

Let’s skip the Deadband value for now, and take a look at the Value fields in which
you provide the acceptable limits of the tag’s readings. You can set one, two, three, or
four limits, each with its own warning or alert text, severity level, and
acknowledgement requirements. The values that you enter are readings from the tag in
the OPC Override Input field, if any, or the OPC Input field at the top of the
configurator.

You can add Lo (low value), LoLo (very low value), Hi (high value), or HiHi (very
high value) limits. A tag value that is at or below the LoLo value is in an alarm
condition; as a result, the alarm generates with the message and severity configured for
it, and an operator’s acknowledgement of the alarm is required if the Req. Ack. value
is 1. Values that are at or below the Lo value do the same, as do values that are at or
above the Hi and HiHi values.

Limit

OPC Owerride Input: D
Deadband: 1] D

Value: Message Text: Severity: Req. Ack.:

LoLo: [ [ 50 [ B
La: D D 500 D 1 D
Return To Normal: D o D
Hi- [ [ s [Jn B
HiHi: [ [ 50 [ B

Figure 6.5 - Limit Alarm Configuration - Alarms Limit/Digital Tab

There’s a lot of flexibility in your ability to configure any of these limits. For example,
you can use the Lo limit as a warning level and LoLo as an alert. You can tie Message
Text directly to each value that creates an alarm condition. The Severity is the OPC-
defined value for alarm priority; the OPC severity range is O (lowest) to 1000 (highest).
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On the Return to Normal line, you can also provide the message text that appears
when the tag’s value returns to normal from an alarm condition and you can require the
operator’s acknowledgement of a return-to-normal condition. All values between the
Lo and Hi limits, exclusively, are assumed to define the normal range.

Let us go back to the deadband value. By providing a value in the Deadband field, you
identify a buffer zone around alarm limit values that you have entered. Applied to
converted analog values, the deadband value is germane to borderline cases in which
readings seesaw or blink into and out of an alarm condition. The alarm server applies
the deadband to each limit value; it ignores any reading inside the deadband limits and
will not generate an alarm. This is helpful especially if the operator is required to
acknowledge any change in conditions. You certainly do not want operators distracted
with repeatedly having to acknowledge a condition that is toggling in a borderline
condition.

Take a look at the example below in which the high limit is 101. A Deadband of 1
prevents an alarm from being reported on readings of 100 and 102. Were the Deadband
0, these readings would report an alarm.

o~ O ov ov
104 ‘ |
102 - I | ;
Threshold = 101 101 - & / V \ I Deadband = 2
- 100 A / | \ s '
e£ N N/
T o — 99 | ©¥ Alarm Firing Events
<
w 98 ov o~

97 -+
96

95
1 2 3 4 5 6 7 8 9 1011 12 13 14 15

Alarm Events

Figure 6.6 - Deadband for Alarms
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6.3.3. Deviation Alarm
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Similar to the Limit alarm is the Deviation alarm, which you configure using the
Deviation pane on the Alarms Deviation/Rate of Change tab, shown in Figure 6.7. The
analog Deviation alarm occurs when the absolute value of the difference between the
OPC Input tag and the OPC Input 2 tag falls below or exceeds predefined values. The
OPC Input 2 field in the Deviation pane is required for setting up a Deviation alarm,
and is used to calculate the deviation from the OPC Input field. The alarm is triggered if
the difference between the two values falls above the high limits or below the low
limits specified in the configuration.

All other fields in the Deviation pane work in the same way they work for the Limit
alarm, but with one significant exception — the Value field. Instead of entering the value
of a tag that will set off an alarm, you enter the delta (the difference) between the two
input values that will set off an alarm.

For example, you are creating a Deviation alarm that compares today’s ongoing water
level readings to yesterday’s final water level reading. You have a tag that holds the
value of yesterday’s final water level, in centimeters; you enter that tag in the OPC
Input 2 field. The OPC Input tag at the top of the configurator contains the tag of
today’s current water level. These two tags are compared.

Deviation

OPC Input 2: [
Deadband: 1] D

Value: Message Text: Severity: Req. Ack.:

LoLe: B [ 50 [ B
La: D D 500 D 1 D
Return To Mormal: D 0 D
Hi: B [ 50 [ B
HiHi: B [ s0 [ B

Figure 6.7 - Deviation Alarm Configuration - Alarms Deviation/Rate of Change Tab

Then you enter the delta values at which you want an alarm to generate. For example,
you want to be notified if the water level drops or rises more than 2 centimeters
compared to yesterday’s final value. You would enter a Hi value of 2. You also want to
know if it drops or rises 5 centimeters or more. In this case, you would enter a HiHi
value of 5. When the difference between the two OPC tags is 2 to 4 it will generate a Hi
alarm, and when it is 5 or more it will generate a HiHi alarm.
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If yesterday’s reading was 50 centimeters, and today the water falls to 48, the server
generates a Hi alarm. When the water drops to 45, the alarm server generates the HiHi
alarm.

Digital Alarm

If you go to the alarm tag’s Alarms Limit/Digital tab, you can configure a Digital
alarm for the OPC tag in the Digital pane, which is shown in Figure 6.8. A Digital
alarm occurs when the tag’s value goes into a state that you specify.

This alarm reads the values of the OPC tag specified in the OPC Override Input field
if supplied in the Digital pane, or the OPC Input field at the top of the configuration.

In the Alarm State Value field, type the value of the state that triggers the alarm. Since
this is a digital alarm, the valid state values for this alarm are limited to 1 and 0. If there
are multiple states that can trigger the alarm, you can incorporate those states into an
expression. However, the result of this expression must equal 1 or 0. The value that is
not the alarming state is considered to be the normal state.

Digital
OPC Override Input: D
Alarm State Value: Message Text: Severity: Req. Ack.
0 Om g1 @
Return To Mormal: El o D

Figure 6.8 - Digital Alarm Configuration - Alarms Limit/Digital Tab

Like all other alarms, you can specify a message and a severity and you can require an
operator to acknowledge the alarm. In the Return to Normal field, you can specify the
message to display when the alarm returns to normal and indicate whether an operator
is required to acknowledge a return-to-normal condition.
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6.3.5. Rate of Change Alarm
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If you go to the alarm tag’s Alarms Deviation/Rate Of Change tab, you can configure a
Rate of Change alarm for the OPC tag in the Rate of Change pane, which is shown in
Figure 6.9. A Rate of Change alarm occurs if the rate of change in the OPC tag’s values
is more severe than allowed by the alarm’s configuration.

Rate Of Change
OPC Override Input: D
ROC Limit'Sec: Message Text: Severity: Reg. Ack.:
8 Ow @7 0
Return To Normal: D ] D

Figure 6.9 - Rate of Change Configuration - Alarms Deviation/Rate of Change Tab

This alarm reads the values of the OPC tag you specified in the OPC Override Input
field in the Rate of Change pane (if any), or the OPC Input field at the top of the
configuration.

In the ROC Limit/Sec field, specify the rate of change per second that must trigger the
alarm. Following our earlier example, you can set up a Rate of Change alarm so that if
the water level drops more than 2 centimeters per second, the alarm will report.

The rate of change is calculated by taking the absolute value of the last two OPC values
and dividing it by the difference of the timestamp from these two values. When
entering a rate of change, keep this calculation method in mind.

Like all other alarms, you can provide message text, a severity level, and you can
require operator acknowledgement of the alarm. In the Return to Normal field, you
can specify the message to display when the alarm returns to normal and indicate
whether an operator is required to acknowledge a return-to-normal condition.
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6.3.6. Rate Limit Alarm

A Rate Limit alarm is much like the Rate of Change alarm except that the change is
not an absolute number; it is expressed as a positive or negative value. The rate of
change is calculated per second by taking the increase or decrease in value of the last
two OPC values. Using the two values' timestamps, the increase or decrease over the
length of a second (that is, the rate) is calculated, then compared to the high and/or low
limits defined in the alarm tag. If the rate exceeds one of the limits, the alarm reports.

You configure this alarm using the Rate Limit (RLM) pane on the Alarms Rate
Limit/Trigger Limit tab, shown in Figure 6.10.

Rate Limit (RLM)

0PC Override nput: I J
Deadband: o N

Value: Message Text: Severity: Req. Ack.:

LoLo: | |l M | |
oo | l N E | ]
Return To Normal: | J ID—J
Wi Ml N ET L B
Hiki: | Ml T L B

Figure 6.10 - Rate Limit Alarm Configuration - Alarms Rate Limit/Trigger Limit Tab

This alarm reads the values of the OPC tag you specified in the OPC Override Input
field in the Rate Limit pane (if any), or the OPC Input field at the top of the
configuration.

In the Deadband field, specify a buffer amount surrounding a limit in which the alarm
will not signal. The deadband value is required It works the same way here as it does
for the Limit and Deviation alarms; it is calculated on borderline alarming limit values
to prevent repeated alarm cycles.

Enter values in the Value fields of LoLo, Lo, Hi, and/or HiHi. The values that you
enter are compared to the rate. The alarm is triggered when the OPC tag's rate exceeds
the high or low limits. Unlike the Rate of Change alarm, this alarm’s rate is measured
as a real number, not as the rate's absolute. This lets you set LoLo, Lo, Hi, and HiHi
limits for the alarm.

For example, the value -1 is returned and then .5 seconds later a value of 1 is returned
for a difference of +2. The difference is applied to the entire second, therefore the rate
of change per second is +4. The alarm's Hi limit is set to 5, so no alarm is reported.
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6.3.7.
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Then .5 seconds later a value of -1 is returned for a half-second difference of -2,
making the rate of change per second -4. The alarm's Lo limit is set to -2, so an alarm is
reported.

As with other alarms, for each level you can provide message text, a severity level, and
you can require operator acknowledgement of the alarm. Furthermore, in the Return to
Normal field, you can specify the message to display when the alarm returns to normal
and indicate whether an operator is required to acknowledge a return-to-normal
condition.

Trigger Limit Alarm

The Trigger Limit alarm reports when the OPC tag's value changes and requires a
runtime operator's acknowledgement. This type of alarm is useful for an OPC tag
whose value rarely changes, such as tag that reports a state. When the value changes,
the alarm will report and will not reset until after a runtime operator acknowledges it.
With this alarm, there is no normal condition; any change in the value triggers the
alarm.

You configure this alarm using the Trigger Limit (TLA) pane on the Alarms Rate
Limit/Trigger Limit tab, shown in Figure 6.11. By default, this alarm reads the values
of the OPC tag you specified in the OPC Input field. You can override this tag by
specifying a different tag in the OPC Override Input field in the Trigger Limit (TLA)
pane.

This alarm is different in that you can disable and activate it. To activate it, put a check
mark in the Enable check box.

Trigger Limit (TLA)

OPC Override Input: I J
Message Text: Severity: Req. Ack.:

[~ Enable I J IBDD J I-I J

Figure 6.11 - Trigger Limit Alarm Configuration - Alarms Rate Limit/Trigger Limit Tab

Provide message text and a severity level. Then enter 1 in the Req. Ack. field. Because
by definition this alarm requires an operator to acknowledge it, 1 is the only value you
should be entering in this field. (Although you can enter other values, no other value is
supported at this time.)
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6.3.8. Alarm Tag Templates

A configuration in the AlarmWorX64 Server database exists for the purpose of holding
alarm tags defined for OPC tags. There can be hundreds or thousands of alarm tags for
a configuration, and creating them one by one takes time as well as attention to detail.

You can, however, create these tags using templates. Templates contain the settings that
are typically used by certain types of OPC tags. You can use templates to define
individual alarm tags (which we just looked at), or for defining multiple alarm tags
using a wizard (which we’ll look at next).

Not only does this save you time in creating alarm tags, it also makes it easier to
maintain alarm tags as time passes. Why? Because after you use a template to create an
alarm tag, when you change the template, the alarm tags continue to reference the
template; changes that you make to the template are also made to the alarm tags that
reference the template.

The steps for defining a template are the same as for defining an individual alarm tag.

The form for creating a template is nearly identical to the form for creating an alarm tag.

To create a template for an alarm tag, in AlarmWorX64 Server, in the Project Explorer,
right-click Templates in the AlarmWorX64 Server navigation tree, then select
Template. The form that opens is nearly identical to the form for creating an alarm tag
but with one major difference — an additional tab that we will look at soon. Use this
form to define the values that are shared by the OPC tags you will be creating alarm
tags for. The fields are nearly identical to those we looked at for individual alarm tags,
earlier in this chapter.

To use a template in the creation of alarm tags, select the template’s name from the
Template field. Then create the tag and save it.

When you create or maintain an alarm tag created using a template, you’ll see that these
tags look different in the AlarmWorX64 Server Tag configurator than alarm tags
created without one. Values that the template populates are highlighted with a pink
background. If you type a different value, the highlighting disappears. Fields
highlighted in pink can be maintained from the template and will change if they are
changed in the template. Once you change a tag’s value causing the pink highlighting to
disappear, the field can no longer be maintained from the template.
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If OPC alarm tags were created using a template, the alarms still reference the template.
Instead of modifying each OPC alarm tag individually, you can maintain the alarms
uniformly from the template. When you change a value on the template, the value is
essentially "pushed” to the alarms that reference the template, allowing you to maintain
uniformity and making it easy to update alarm tags.

Before making changes, you may want to remind yourself of the alarms that refer to the
template. To do this, go to the template form’s Alarms Assigned tab, shown in Figure
6.12 where you can see a list of all the alarm tags that reference the template.

|0NewTemplateO | b X

armWor erver Template =
0 AlarmWorX64 5 Templ =

T |New Template ]Sﬂ 1/2010 1:08 PM

Alarms Limit / Digital I Mams Deviation / Rate Of Chanae I Mams Rate Limit / Trigger Limit | Related Values  Alarms Assigned 4 | 'I

Jump To Alarm | |

Configuration | Name | Description

Default Plart Temp 002
Defautt Plart Temp(02 I
I

Figure 6.12 — Alarms Assigned Tab for a Template

It is important to note that not all alarm tag fields can be maintained from the template.
Instead, you must open the alarm tag itself to maintain these fields:

e The tag’s name and OPC Input
e The tag’s Enabled checkbox
e Deadband values in the tag’s alarms

e Severity levels and Required acknowledgement options in the tag’s alarms
When maintaining a template's values, keep in mind the following:

e Only those alarm tags that were created using the template reference the
template

e Once an alarm tag's field is changed manually, the field's link to the template is
broken and that field can no longer be maintained from the template. Even if
you restore the field to its original value, the link is broken. However, other
unmodified fields on the alarm tag can still be maintained from the template.

.
® [CONICS;
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6.3.9. Creating Several Alarm Tags at Once

At this point, we now know that an alarm tag is an OPC tag that is configured with one
or more alarms with limits that specify when an alarm for the tag will report. We know
that using templates helps us to create and maintain alarm tags. And we know how to
define alarms one at a time. But it’s likely that you have hundreds or even thousands of
OPC tags that you need alarms tags defined for, and defining them one at a time will be
too time-consuming. When this is the case, you can use the Tag Import Wizard to
create alarm tags for multiple OPC tags.

Before you can use the Tag Import Wizard, you must have a template that you can use
as the basis for all of the alarm tags you are about to define. Because templates are
defined with specific types of OPC tags in mind, you’ll want to plan ahead to make sure
you import the right OPC tags using templates that are appropriate for the alarm tags
you are creating.

In AlarmWorX64 Server right-click on your database configuration, then select Tag
Import Wizard from the menu. This opens the AlarmWorX64 Server Import Tags
form, as shown in Figure 6.13.

From the Alarm Template drop-down list, select the template you want to use for
creating alarms for the multiple OPC tags. Optionally, if you want to assign the new
alarm tags that you create to one particular area, you can select the area from the Alarm
Area dropdown list.

Then enter the Base Item Name. This is the name that will be given to all of the alarm
tags that are created as part of this procedure; for example, you might use PlantTemp as
the base name for OPC tags that register temperature readings. A number will be
appended to the base name for each alarm tag so that each alarm tag's name is unique.
Numbers are increment by 1. If you leave this field empty, the name that gets assigned
to each alarm tag is its OPC tag path. Note that you can rename tags later, if you want
to.
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If you have already created alarm tags using this base name, you can use the First
Number field to indicate the starting number of the alarm tags that are defined. You

can also specify the number of places that the number will occupy.

|‘hsenrem:u110 1 b X

/\\, AlarmWorX64 Server Import Tags

Alarm Template: ‘ Nat Assigned = |

‘ Nat Assigned - |
Generated Name

Alarm frea

Base ltem Name:
First Number: 1 Numeric Places: |3

Remove

| Add Tags

Data Source

tem Name

*

Import

Progress

Figure 6.13 - Alarm Tag Import Wizard

Click the Add Tags button to open the Data Browser. This is where you will navigate
to the OPC tags you are defining alarms for, select them, and click OK. You can do this
several times if necessary to add all of the tags you want to include in the creation of
alarm tags.

Once you add them to the AlarmWorX64 Server Import Tags form, the tags appear in
the Data Source column. Each alarm tag's Item Name is the Base Item Name plus a
number. Be aware that after you have added OPC tags to this list, any changes you
make to the Base Item Name will not be reflected in the list; the list shows the alarm
tag names exactly as they will be created. You can remove items from the list by
selecting them and clicking the Remove button.

When you are ready to create the alarm tags, click the Import button. When the
progress meter at the bottom of the form is full, all of the alarm tags have been created.
The Results dialog box opens and lists the tags that failed because of errors and the tags
that were successfully crated. You can review the new alarm tags in the Project
Explorer. At this point, you can modify any of the tags or use them in AlarmWorX64
Viewer and GraphWorX64 displays. Remember to set up protection for alarms by
assigning them to users or groups in Security Server, which we will be looking at later
in this course.

e
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Group Alarm Tags by Area

To organize the myriad of alarm tags that you create, you can group alarm tags into
areas. An area is nothing more than a folder that you create in AlarmWorX64 for a
physical area in a plant, a category of sensor, or a grouping of machines or types of
equipment. It can be any category into which you want to classify your alarm tags. Not
only do areas provide a way to organize, they can be used by clients for filtering.

You can include an alarm tag in any area you like and multiple areas if appropriate.
Each area can have sub-areas, and sub-areas can overlap into other areas. For example,
you can create an area for Alkaline Sensors, another for Security Alarms, and another
for the Baltimore Plant that has sub-areas defined within it. Tags for security alarms in
the Baltimore Plant area are also categorized into the Security Alarms area. Tags for
some of the Baltimore Plant’s alkaline sensors are categorized into the Alkaline Sensors
area.

Figure 6.14 provides an example of areas in the Project Explorer pane; the Critical
Temps area is expanded and one of its alarms displays in the pane on the right.

Praject Explarer - (1 Application) ks |gz|:'+Tsn'|:-ert|.rs+:' (Default) ) J 1 e
- L. AlarmWorX64 Server Area Tag
AlarmWorX64 Server O
= c localhost Name: /+Temperature+/ (Default) 6/12/2007 4:57 PM
= B AwxServer .
D % Corfigurations Configuration: | Defaul -] Teg [/+Tempersture+/ - Refresh Configs & Tags
», Default
B 4o Mreas Tag Information
= @ Critical Temps
P /+ Temperature+/ (Default) Name Value
@1 Cors Temp (Defaut) @simé4:Double. Random(5,0,100,180) Value
@z MMXCore Temp (Default) Enable 1
Gz MMXSurface Temp (Default) —
& Fire Alamm Limit:
&, HVAC Ovemide Input
@ Language LoLo Limit; Severity; Req. Ack. 5; 500; 1
. Mutimedia Alaming Lo Limit; Severty: Req. Ack. 15; 400; 1
[# & Flart Area A . ¥ .
& Plant Area B Hi Limit; Severity; Req. Ack. 85; 300; 1
& Reactor Hal HiHi Limit; Severity: Req. Ack. 50; 600; 1
& Securty Alarm Digital:
@ Nodes Ovemide Input
0 Templates K . R .
&_j ic TonicsAlam ServerConfig (Active) DIG Value: Severty: Req. Ack. £ 500: 1
Alam Deviation:
Input #2 50
LoLo Limit; Severity; Req. Ack. 2, 4501
Lo Limit; Severty; Req. Ack. 5 230: 1
Hi Limit; Severity; Req. Ack. 7, 500; 1
HiHi Limit; Severity; Req. Ack. 10; 700; 1
Alarm Rate of Change:
COvemide Input @simb4:Double. Random(5,0,100,180).Value
ROC Limit/sec; Severty; Req. Ack. | 10; 500; 1

Figure 6.14 - Areas for Grouping Alarms
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6.4.1. Adding an Area

To add an area, right-click on the Areas node, then select Area from the popup menu.
This provides a very simple form in which you provide a name for the area and a

description.

You can also add a sub-area using a similar method. Right-click on the area where you
want to create the sub-area, then select Area from the popup menu. You will get the

same configuration interface.

6.4.2. Adding an Alarm Tag

Once you define the new area or sub-area, you can add tags to it: right-click on the area
and select Area Tag from the popup menu, which displays the configurator illustrated
in Figure 6.15. After you pick the tag’s database configuration, you can select the alarm

tag from the Tag dropdown list.

|qz|NewAraaTag Q

AlarmWorX64 Server Area Tag

Oa

Name:

Configuration: [De‘fauh V]

Tag Information

6/16/2010 3:04 PM

Tag: [mone>

v]

<none:
J+Pressure+/

S+ Temperature+/
Alkaline Level

Am Torque

Azh Content

Belt Speed

Box Line
ButtonContact
Compressor

Coolant Fow Rate
Coolant Level
Coolant Pressure
Coolant Pump
Coolant Temperature
Core Temp

Core Temperature
Critical Mass
DoorContact1
DoorContact2

Glass Break Detector
Hurmidity

Level Gauge
MMXBelt 1speech
MMXBelt Twav
MMXCore Temp
MMXPow
MMXIntemalPressure
MM¥Radiation Lewel

MMXSecurtyBreach

m

-

[ Refresh Configs & Tags

[ Apply

=

[

Help...

Figure 6.15 - Adding an Alarm to an Area
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Once you select the alarm tag, the alarm’s information displays in the Tag Information
box.

If you browse back to the alarm, you should see the area listed in the Areas section of
the alarm tag. You can also add or remove areas to the alarm in this section by clicking
on the Add or Remove buttons.

Areas

Mame Description

rthwo A
[ Add ][ Remove ][ Jump To Area ]

Figure 6.16 - Areas Section in an Alarm Tag

If you click on the Add button, the Select or Enter Area name dialog comes up. You
can browse for the area and select it in this dialog to add it. Make sure that the area you
want to add is in the text field at the top of the dialog, otherwise, the OK button will be
grayed out.

Select or enter Area name @

-

- Plart Area A
-1 Plart Area B

-4 Multimedia Alamming
-4 Language

- CriticalTemps
- Security

-3 HVAC

{1 Fire

- Reactor Hall

(e | Gars

Figure 6.17 - Select or Enter Area Name Dialog

You can also remove an area from the alarm by selecting the area, and click on the
Remove button.

JaAIBS

79XIOMWIEY

GENESIS64



y
(

6-22

GENESIS64 Standard Training Manual

6.5.

6.5.1.

)

o

)

Importing and Exporting Components

All of your alarm tags are created inside an AlarmWorX64 Server database
configuration. In the lab, you will see how easy it is to create a database configuration,
and then you will add AlarmWorX64 Server components to it. Alternatively, you do
have the option of using an existing configuration database as a starting point if you
have such a configuration database available. GENESIS64 provides the ability to
export an Alarm Server database or individual components to .XML files. This lets you
then import those components into other AlarmWorX64 servers or new configurations.
You can use the import to create new components or to update existing components.
You can also use the export feature for the purpose of backing up an Alarm Server or
its components.

In AlarmWorX64 Server, the components you can export and/or import are: a database,
the Configurations folder, an individual configuration, the Areas folder, an individual
area, the Nodes folder, and the templates folder. But AlarmWorX64 Server is not the
only GENESIS64 product in which you can import and export components.

As you proceed through this course, keep a watch for the Import and Export options in
components’ right-click menus. The options are available throughout the GENESIS64
Workbench. The import and export features work the same for all components in the
Workbench, and are available to help you expedite the configuration of your data.
Whether you are using these features to move data, to copy existing data and then
update it, or to back up data, importing and exporting components can make your data
creation quicker and easier.

Exporting Alarm Server Components

The export copies a specified component and all of its component to an . XML file. For
example, if you export the Area folder, all areas and the alarm tags that make up that
folder are exported. You might export a component so that you can import it elsewhere;
or you might export simply to make a backup copy.

To export a component of the AlarmWorX64 server, right-click the component you
want to export (for example, right-click the Configurations folder), then select Export
from the menu. In the dialog box that opens, navigate to the destination or folder where
you want the exported . XML file to be saved, and provide a name for the . XML file.
Specify a file name, and click OK. The component and all levels beneath it are exported
to the file.
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6.5.2. Importing Alarm Server Components

When you import components, you copy them from an XML file to a location of your
choice. When you import a file into AlarmWorX64 Server, you can import new items
only, or existing items only, or both. This lets you use the import not only to create new
items in the alarm server, but to update existing items, too.

To import a component from an exported . XML file, right-click the component you
want to import, then select Import from the menu. In the Import dialog box that opens
(shown in Figure 6.18), specify how you want import to happen. If there are
components in the . XML file that don't exist in the destination location, specify whether
you want these components to be added. To add them, put a checkmark next to Insert
New Items.

Irnport frorm ChilsershadmintDesktophDefaultzml

Import Options

[] Inzert new itemns [7] Update existing items

Start Impart

Figure 6.18 - Import Options

If there are components in the . XML file that already exist in the destination location,
specify whether you want the components to update the components in the destination
location. To update them, put a checkmark next to Update Existing Items.

Click Start Import. When the import is done, you can look in the destination location
for the imported component or components and confirm that they were imported as
planned. Once components are imported, you can modify them in accordance with the
alarm requirements of the configuration you imported them to.
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Lab: AlarmWorX64 Server L6-1

Lab: AlarmWorX64 Server L6

6.1. Lab Overview

In this lab we will create alarms that will alert us when the drink-mixer-tank level is too
high or too low. We will also create an alarm that alerts us when the turner-blade in the

tank stops turning. We will view these alarms in the AlarmWorX64 Viewer in the next
section.

Estimated time to complete this lab: 20 minutes

6.1.1. Task Checklist

In this lab, you will complete the following tasks:

Create a new alarm server configuration
Create limit and digital alarms

Create areas for different alarms

Associate your alarms to the appropriate areas

6.1.2. Support Files

You do not need any supporting files to complete this lab.
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6.2. Alarm Configuration Database

1. In order to receive alarm notifications, we will need to first configure our alarm
server. In this section we will go through the steps to create a new configuration file
for our icTonics beverage company project.

2. Open the Workbench if you closed it since the previous lab.

3. Expand the provider list in the left-hand tree control and select the AlarmWorX64

Server. You could also select the AlarmWorX64 Server by clicking on this icon ¢
at the bottom of the tree control window.

Note: When your mouse hovers over each icon, you should see a tooltip saying which provider the icon
relates to.

4. Expand the AlarmWorX64 Server tree under the localhost. Notice the green icon next
to the (Active) configuration database. We will create our own configuration database
by right-clicking on localhost — New Database.

Project Explorer - (15 Applications) i
= =19
AlarmWorX64 Server

Ej _—} Mew Database. ..
[ Attach Database...

[# connect Database...

Paste

f__f Refresh

Refresh Parent

Figure L6.1 - Creating New Alarm Server Configuration Database

5. The SQL AlarmWorX64 Server - Create Database Wizard comes up. With the “Use
Default SQL Server (recommended)” check box selected, click on "Next".



6.

Lab: AlarmWorX64 Server

L6-3

In the Common Database Option screen, uncheck the “Include Sample Data”
checkbox, and change the Database Name to icTonicsAlarmServerConfig, uncheck

“Include Sample Data”, then click on “Finish”.
AlarmWorX64 Server - Create Database Wizard

Change the most common database options

[Databaze Mame: |ic:T ohicatlarmS erverConfig

j Refresh |

Databaze File Settings: Ilnitial Size 2 MB. Growth by 1 MB, Unrestricted grovth

Log File Settings: IInitiaI Size 1 ME. Growth by 10 percent, Unrestricted growth

[ Include Sample Data

]
]

< Previous | Firish I

Cancel |

Figure L6.2 - Configuration Database Options

Once the database is  successfully created,

you will see the

icTonicsAlarmServerConfig below the AlarmWorX64 Server localhost. Notice the
icon to the left of the icTonicsAlarmServerConfig database is red, indicating that it is

not currently an active configuration database.

Project Explorer - (15 Applications)
4= .
AlarmWorX64 Server

= {;' localhost
+ F.E. HAwocServer (Active)

o i tonciomenecoris

Figure L6.3 - New Deactivated Configuration

Expand the icTonicsAlarmServerConfig database. You will see four folders
underneath it: Configurations, Areas, Nodes, and Templates. Since everything will be

JaAIBS

local to this computer, we will not worry about the Nodes. However, in the next few
sections, we will create different Areas and a Configuration that will contain your
alarms. As we proceed with our configuration, adding description information is

optional.

GENESIS64

79XIOMWLIE]Y (e



L6-4 GENESIS64 Standard Training Manual

6.2.1. Alarm Areas

1. Right-click on the Areas folder and select “+ Area”.

Project Explorer - (15 Applications) 1
- 2/
AlarmWorX64 Server
= {‘ localhost
B AwxServer (Active)

= B icTonicsAlam ServerConfig
% Corfigurations

e Areas |
@ Modes| =k Area
@ Templs

Paste
Cut
Copy
Multiply

Export

=

=

Import

L]

Refresh
Refresh Parent

Figure L6.4 - Adding an Area

2. A new workbench tab opens that allows you to create a new Area. Name the Area,
“USA”. Click Apply.

3. Create a sub-area by right-clicking on the area called USA and select “+ Area”. We’ll
name this area “Foxboro”, Click on "Apply".

4. Create another sub-area under Foxboro called “Tank Levels”. Click on "Apply".
When you are done, your areas should look like Figure L6.5.

Project Explorer - (15 Applications) a
4= ae| .
AlarmWorX6e4 Server
=] q;‘ localhost
B AwxServer (Active)
= By icTonicsAlam ServerConfig
% Configurations
= ..., Ffreas
= g USA
= @ Foxboro
& Tank Levels
@ Modes
© Templates

Figure L6.5 - Alarm Areas
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6.2.2. Alarm Configurations

1. Right-click on Configurations and select “+ Configuration” to create a new alarm
configuration.

Project Explarer - (15 Applications) q
4= ~|Pa

AlarmWorXo64 Server

= ﬂ localhost

Ej AwxServer (Active)
= Ej—j ic TanicgAlam ServerConfig

= oo Areas =k Configuration
B @ USA Paste
= & Foxbo
& Ta Cut
m MNodes Copy
© Templates Multiply
" Export
[ Import
@ Refresh
Refresh Parent

Figure L6.6 - Inserting Alarm Configuration

2. Name this configuration “icTonicsAlarms” and put a checkmark in the “Default
(Active) Configuration” checkbox to make this configuration active upon startup.
Click on "Apply" to save changes.

3. Right-click on the icTonicsAlarms, under the Configuration tab, and select “+ Tag” to
add an alarm tag.

Project Explorer - (15 Applications) o
= =
AlarmWorX64 Server

= (‘ localhost
B AwxServer (Active)
= B icTonicsAlam ServerConfig
= & Configurations

X =
= 2= Areas A Edit
= - :E‘AFmdmm 4 Edit On New Tab
& Tark Ld =8 Rename
m Nodes X Delete
@ Templates :1} TG
=25 TagImport Wizard
w
w2
Figure L6.7 - Inserting Alarms c<|>
D
4. A new tab opens with alarm tag properties. Give this alarm the name “Tank1 Level”.
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5. In the next blank, click on the ellipse button to the right of the OPC Input text box. In
the Data Browser we will look for the tag called
@ICONICS.IconicsOPCUAServer.VV5\icTonics. Tanks.USA.Foxboro. Tank1.Tan
kLevel.Value.

6. With the General tab selected enter the text “Tankl level is” for the Base Text field.
Then click “Apply” to save the tag.

7. In the Areas pane near the bottom of the box, click on the “Add” button, and add the
Tank1 Levels area that you created in the previous section.

8. Your General tab should look like Figure L6.8. Click on “Apply” to save the changes.

|n"Ta|k1LevdD 19

0“ AlarmWorX64 Server Tag
T Name Tank1 Level 6/16/2010 10:07 AM
OPC Input:  @ICONICS.OpelaServerBKic Tonics, Tanks. USA. Faxboro. Tank 1. TankLevel Value [J
Template: [<Not Assigned> VI Jump To Template
General | Alams Limit / Digital | Alamns Deviation / Rate Of Change | Alsmms Rate Limit / Trgger Limit | Related Values
General
Enabled: 1 [
Default Display: B
Description
Delay (seconds): D
Base Text Tark1 Levelis B
Help Instructions
Arcas
Name Description
USAVFoxboro“Tank Levels' contains tank level alams:
[ Add ][ Removs || Jump To Area ]
[ apply | Refresh | [ Hep. |

Figure L6.8 - Alarm Configuration General Tab

9. Select the Alarms Limit / Digital tab. In the Limit section, configure the alarm
properties as shown in Table L6.1.

Table L6.1 - Limit Alarm Value

Condition | Value | Message | Severity
LoLo 10 | verylow 800

Lo 20 low 500
Hi 80 high 500
HiHi 90 | very high 900
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10. In the Return to Normal: message field enter “normal”. Your Limit section should

look like Figure L6.9. Click on "Apply" to save changes.

Limit

OFC Overide Input; | J
Deadband: ID J

Walue: Meszage Text: Severity: Req Ack.:

Lole: 10| [verylow e |1 |
I ETR | "™ 50 v |
Return To Mormal; Inorma|_| J ID—J
i fao | [high 500 e |
Hie (30| [verybigh. N EE 1§ |

Figure L6.9 - Limit Alarm Configuration

11. Using a similar procedure, create another New Tag. The configuration will differ

12.

13.

slightly since this will be a Boolean tag. Under the Alarms Limit / Digital tab, in the
Digital section of the same screen, fill in “Alarm State Value”, “Message Text” and
“Return To Normal” according to the chart below. When configured completely, this
tag will alarm if the churning bladel has stopped moving. Table L6.2 shows a few
details about this alarm.

Table L6.2 - Digital Alarm Details

Name: Churning Bladel Status

OPCoverride @ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.F
Input: oxboro.Tank1.ChurningBladeStatus.Value

Base Text: The churning blade in Tank1

Alarm State Value: | 0

Message Text: Has stopped moving

Return To Normal: | Is moving

We are now done configuring the alarm serve however there is one Important step left.

We need to make icTonicsAlarmServerConfig the Active database and confirm the
alarm Service starts properly.

As we perform the activation procedure, monitor the Start/Stop light on the side menu.

Right-click on the icTonicsAlarmServerConfig database and select “Make Active”.
Make sure that you have activated your configuration database so that it shows
(Active) and there is a green indicator. Also, the Start/Stop light on the ribbon should
be green.
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6.3. Alarm Tag Multiply

1.

Now we will add similar alarms for tank 2 and tank 3. For this, we can use the
Multiply function which makes it easier to create similar alarms.

Right click on the “Tankl Level” alarm tag and select "Multiply" to launch the
Multiply Options dialog box. You could alternatively select “Tankl Level” and
click on Multiply icon in the Clipboard section of the ribbon.

Set the Number of items to “2”, and make sure the check boxes in the Modify column
have all been checked. As you can see in the figure below. Click on "OK".

Multiply Options M=l E3
Murirlbies af fiers I 2 3 Change for all properties
. First number I 3
[~ Peiform a deep copy of the item =
MHumeric places I 33:
Multiply properties:

Modify | Property Mame Base Yalue First Mumber Mumeric Places &
OPC Input @ICONICS loonicsOPCLA. . = =

¥ |Base Test Tankl levelis 1ﬁ 3ﬁ
¥ | Deviation OPC Overi... 1= =

Ir the "Base Yalug" you can use the placeholder "0} to modify the property's value. IFyou do not use the
placeholder, the increment iz automatically appended at the end of the "Base Walue".

Ok I Cancel |

A

Figure L6.10 - Multiply Options Dialog box Box

NOTE: As an alternative method you could Copy and Paste to create multiple alarm tag entries.

With a left mouse click, select “Churning Bladel Status” alarm tag in the tree control.
Click on Copy icon in the Clipboard section of the ribbon. Notice that the Paste icon
is grayed out.

Select “icTonicsAlarms” (under Configurations) in the tree control. When you do this,
notice that the Paste icon is now visible and selectable. Click on the "Paste” icon in
the Clipboard section of the ribbon.
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6. Repeat steps 5 and 6 to create another copy. Your icTonicsAlarmServerConfig should
look similar to the figure below.

AlarmWorX64 Server

= {' localhost
B AwecServer
= FE.. ic Tonics Alarm ServerConfig (Active)
B % Configurations
B % icTonicsMlams

& Tankl Level
& Chuming Blade1 Status
& Tankl LevelD02
& Tankl Level03

& Copy(1) of Chuming Blade1 Status
Copy(2) of Chuming Blade1 Status

= 4 Foxboro
& Tank Levels
m Modes
8 Templates

Figure L6.11 - IcTonicAlarms after Multiply and Copy / Paste

7. This step is very important as it will affect your alarm functionality for the rest of the
training session. Carefully review and edit each of the newly created alarm tags and
make the appropriate changes on both the “General” and “Alarms Limit/Digital”
tabs.

8. In the upper section of the AlarmWorX64 Server Tag configuration be sure the
“Name:” and the “OPC Input:” sections are Unique for each tag. Each of the newly
created tags will have the same OPC Input values. As in the example below for the

multiplied tags, change the OPC Inputs from Tankl to Tank2 and Tank3.
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tankl1.TankLevel.Value
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro. Tank2.TankLevel.Value
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank3.TankLevel.Value

You should also check our churning blade tags as well.
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9. Your finished configuration should look similar to the following:

AlarmWorXe64 Server

= 1:' lozalhost
Ej SamServer [Active]
= B icTonicsdlames erverConfig
= & Configurations
SN = T Cnicsdlarms
Churning Bladel Status
Churring Blade? Status
Churning Blade3 Status
Tank 1 Level
Tank 2 Level
@ Tark 3 Level
F oo Areas
E g USA
= ¢ Fosboro
& Tank Levels
@ Modes
@ Templates

=

&
&
&
&

Figure L6.12 - Advanced Alarm Server Configuration



Review: AlarmWorX64 Server R6-1

Review: AlarmWorX64 Server R6

6.1.

6.2.

Objectives Review

You should now know and understand the following topics:

e AlarmWorX64 Server and how to launch it

e The different types of alarms

e Configuring alarm tags individually or using the Tag Import Wizard
e Configuring and using an alarm tag template

e Grouping alarm tags by area

Summary

The AlarmWorX64 Server receives field data from your OPC compliant Data Access
servers and detects alarms and reports on that data. Event notifications generated by the
AlarmWorX64 Server are sent to the OPC UA clients (such as, AlarmWorX64 Viewer
and AlarmWorX64 Logger) that subscribe to it. During runtime, the server polls the
configuration database for changes, allowing for on-the-fly configuration edit without
stopping the server.

You can use alarms to alert operators to adverse or critical conditions, prompt operators
to perform manual procedures or equipment reviews, assist in training new operators,
and more. In general, AlarmsWorX64 Server takes each reading that it gets for the OPC
tag and compares it to another value, then determines if the incoming OPC value is in
an alarm condition. If it is, the alarm server generates an alarm and sends it to
subscribed alarm viewers where nearby operator can view the alarm.

Tools can help you define the myriad alarm tags you need to create for your OPC tags.
Alarm tag templates define common values shared by the alarm tags that are created
from it. Furthermore, you can use a template to “push” changed values to the tags
created from it. The Tag Import Wizard lets you quickly and easily create an unlimited
number of alarms tags with the use of one common template.
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6.3.

)

5

There are six types of that you can configure and combine in an alarm tag alarms —
Limit, Deviation, Digital, Rate of Change, Rate Limit, and Trigger Limit. A Limit alarm
occurs when a tag’s value exceeds a high or low threshold that you have configured. A
Deviation alarm occurs when the absolute value of the difference between two input
values exceeds a limit that you specify. A Digital alarm occurs when the OPC Input
value equals the alarm state value that you specify. A Rate of Change alarm is
generated if the rate of change is higher than the limit you set. A Rate Limit alarm is
like the Rate of Change alarm except that its rate is not an absolute number — instead, it
is expressed as a positive or negative value. A Trigger Limit alarm occurs when the
tag’s value changes; the alarm resets only after a runtime operator acknowledges it.

You can take advantage of deadbands and alarm delays to handle tags that tend to
flicker in and out of an alarm condition. You can tailor message text to alarm levels,
and you can provide instructions for the operator to follow when responding to an
alarm. You can require an operator to acknowledge an alarm and a return to normal.
Furthermore, you can collect data from other tags during an alarm condition for the
purpose of reviewing their captured readings later, for troubleshooting, or for
diagnosing a problem. Finally, you organize alarm tags into folders called areas which
can also be used by clients for filtering data.

Terms

Alarm Area Alarm State Value Alarm Tag

Alarm Template AlarmWorX64 Server Deviation Alarm
Digital Alarm Limit Alarm Rate of Change Alarm
Rate Limit Alarm Tag Import Wizard Trigger Limit Alarm
%
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6.4.

Test Your Knowledge

In this chapter, we discussed how to use Alarm\WorX64 Server to create a database of
alarm tags and organize them into areas. Before continuing to the next chapter, make
sure you can answer the questions below:

1. What AlarmWorX64 clients can subscribe to the Alarm\WorX64 Server?

S@heao0 o

Alarm Viewer

Alarm Logger
Historic Alarm Viewer
All of the above

Both A and B

Both A and C

Both B and C

None of the above

2. Which database type can you use to create and AlarmWorX64 configuration
database? (Circle all that applies).

—mSe@mooooTe

MSDE

MS SQL 2005 Express
MS SQL 2008 Express
Oracle

MySQL

All of the above

Only A and B
OnlyBand C

OnlyD and E

None of the above

3. True or False: You can have multiple alarm configurations within a single
configuration database, but you can only run one active configuration at a time.

4. True or False: Alarm areas are a way to organize your alarms into logical folders
that represent your alarm locations or structure.

5. True or False: The only way to disable an alarm tag once you have created it is to
delete it or delete its alarm definitions.

79XIOMWIEYY
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6. When might you use the Tag Import Wizard?

a. When you need to acknowledge a multitude of alarms all at once
b. When you are initially defining alarms for your OPC tags

c. When changing the Return to Normal message on an alarm

d. All of the above

7. What are some benefits in using a template to define alarm tags?

a. You can use a template with the Tag Import Wizard for defining multiple
alarm tags uniformly

b. By changing values on a template, you push changes to all alarms created
from the template

c. Alarm tag fields that reference the template are easy to identify

d. All of the above

e. None of the above

8. True or False: When importing AlarmWorX64 components, you must make sure
that you do not overwrite any existing components.

For the remaining the questions, choose one of the answers below:

Digital alarm

Limit alarm

Rate of Change alarm
Deviation alarm
Trigger Limit alarm
Rate Limit alarm

D 00T

9. If you want an alarm to trigger when a sensor’s readings are changing too quickly,
which type of alarm would you configure?

10. If you want to make sure a door or valve is closed under certain conditions, which
type of alarm would you configure?

11. If you want an alarm to generate when a temperature reading rises above 28 degrees
and again if it reaches 32 degrees, which type of alarm would you configure?

12. If you want the levels of two reservoirs to remain relatively equal, which type of
alarm would you configure?

13. If you want to know if a reading ever changes no matter what it changes to, which
type of alarm would you configure?

» icdNiCs

0N



AlarmWorX64 Viewer 7-1

AlarmWorX64 Viewer 7

The AlarmWorX64 Viewer is client application that provides real-time and historical
alarm information within the GENESIS64 product family. Alarm information displays
in a grid-like view similar to how it worked in GENESIS32.

The viewer connects to OPC UA servers and the legacy OPC AE servers to provide
alarm display and management features based on the connections to the data source that
you specify.

In AlarmWorX64 Server, you control how often a client can access the server for data
(polling rate). In the AlarmWorX64 Viewer you determine:

e which alarms display on the screen
e what the alarm display looks like
e how the alarms are grouped and sorted

The AlarmWorX64 viewer, as indicated by its name, can be used to view alarms, like
those shown in Figure 7.1. You can also use it to acknowledge alarms and do simple
alarm analysis. You can add an AlarmWorX64 viewer inside the Workbench or you
can add the AlarmWorX64 control onto a GraphWorX64 design surface. You can also
insert the AlarmWorX64 viewer into any .NET Framework form.

3 | H b Workbench by ICONICS, Inc. - CA\Program Files\ICONICS\GENESIS&4\Components\DefaultProject. prix = = 32
2| Home  Project  Lsyost  Amange  Applications  Tools | AlarmiWorXS4 Configuration P Runtime &2 Style - @
6‘ ToolBar Tille | Views Headers Gridlines Scrolls
Configure Viewer Appearance Show/Hide elements
Project Explorer - (15 Applications) 2| [ @ Buildingtlarms © ‘ © Newalarms © L
+ = & File  Runtime
Ala "3:’:0 r§64 Time / Date Tag Priority Type Quality Description =l
w ; ;:;,.Va;rxm_%mp‘es 6/16/2010 8:12 AM Coolant Level 100 ) Tl Grrer o e e nle
@ BuildingAlams 6/16/2010 8:45 AM /+Pressure+/ 250 HIHI Good Belt Speed of Pumpl is normal
© CiicalTemperature 6/16/2010 8:14 AM Belt Speed 50 LOLO Good The P51 in Tankl is normal.
g EIVMACFIE 6/16/2010 7:52 AM Tanlk PSI Level gauge is normal.
lantArea
6/16/2010 10:56 AM Level Gauge Compressor gauge is reading normal
6/16/2010 10:49 AM Compressor Core humidity is normal.
6/16/2010 9:07 AM Humidity Beltl on the Box Line is slow.
6/16/2010 8:32 AM Box Line Belt Speed of Pumpl is low.
6/16/2010 7:58 AM /+Pressure+/ 250 LO Good The PSIin Tankl is low.
6/16/2010 9:51 AM /+Temperature+/ 100 HIHI Good Level gauge is low.
6/16/2010 8:30 AM Belt Speed Arm Torque is at acceptable level.
6/16/2010 8:04 AM Tank PSL Critical Mass is ok
6/16/2010 8:10 AM Level Gauge Belt Speed of Pumpl is too low.
", GraphWorX64 6/16/2010 10:11 AM f+Pressure +/ Valve 3 Pressure: normal
L Tremdworkea 6/16/2010 8:30 AM Arm Torque The PSI in Tankl is too low.
& TrendWor: 6/16/2010 10:22 AM | Critical Mass 70 HI Good  |Level gauge is too low.
O AlarmWorxe4
- : raccira g ‘ara humidit ic . 2
() EarthWorx64 ﬁ:‘mnnm 1015 AM B 250 Hr Gand Cara humidine n-Il Add nvlanLlJ
2L B U2

Figure 7.1 - AlarmWorX64Viewer inside the Workbench
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If you like, you can display alarms in a chart or grid, like the one shown in Figure 7.2,
which provides a summary or aggregate view of alarms organized by the criteria you
specify. Each AlarmWorX64 viewer can have multiple tabs and each tab can be
connected to multiple grids and charts.

wind Farm Alarms
Wind Turbines | Capacitors | Power Hubs

Time / Date

Tag

Priority

Type

+

k|

=P 7/23/2008 6:37:56 AM

Temperature

Rate of Change

b 7/22/2008 2:58:54 PM

Temperature

LoLo

% 7/22/2008 2:55:51 PM

Core Temp

> 7/22/2008 2:56:51 PM

MMXCoreTemp

i 7/22/2008 2:56:51 PM [MMXCoreTemp 500 |HI

i 7/22/2008 2:56:51 PM |MMXSurfaceTemp 500 |Digital

Description Per Status Last value Lesttime
(V] B Severty: 33 2:59:07 PM
[¥] mm severiy 3 2559:07 PM
[¥] = Severt y: 3 2:59:07 PM

Figure 7.2 - AlarmWorX64 Viewer with a Summary Chart

By the end of this chapter, you will be familiar with the following:

e The alarm viewer control

e Tabs, grids, and charts in the alarm viewer
e Grid Configuration control

e Sources, appearance, and behavior

e Status indicators and text translators

e Grouping ranges and grouping

e Columns and conditions

e Alarm viewer runtime options
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7.1

Configuring the Viewer

AlarmWorX64 Viewer can be configured in the Workbench. To open the configurator,
you click the Configure Viewer button on the AlarmWorX64 Configuration tab or
double-click on the AlarmWorX64 object in a GraphWorX64 display.

The AlarmWorX64 Viewer configurator appears as shown in Figure 7.3 below. The
configurator is divided into two parts: on the left is a tree view of tabs, grids, and charts;
on the right are properties for the selected item. AlarmWorX64 automatically adds at
least one tab and one grid to the display. You can alter the display of the viewer, tab, or
grid objects; but only the grid object and chart object can connect (or subscribe) to an

alarm event source.

= Tab
: Grid

=
¥ Show ToolBar
Start Position IHidden b
Tab Position Top - Control Background: |

[~ On startup load the configuration from this file:

Title
e | 5| =lzl
Font [EngmvesMT  ¥] [ Bold [ ialic [ Underline
sze [11 5]  Padng i 5 Coor [
Subitle

et | | ===
Fot: |[EngmvesMT @] [T Bold [ ltslic [ Underline
Size: IG Padding: H Color: .

Close |

Figure 7.3 - Configuring the Viewer’s Appearance Tab

GENESIS64
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In Figure 7.3, the viewer is selected in the navigation tree, making its Appearance and
Advanced tabs available on the right. On the viewer’s Appearance tab, you can:

e Control the viewer’s appearance

e Dock the toolbar to the top, bottom, right, and left, as well as float the toolbar
(these operations are available in runtime as well)

e Enter and format a name for the viewer

e Add a subtitle as a second line below the title and format it

The Advanced tab lists other properties for the viewer. Note that all items in the
navigation tree have an Advanced tab that lists additional properties for the item.

7.1.1 Adding a Tab

To add a tab to the viewer, select the AlarmWorX64 Viewer in the tree control, and
click on the “Add” button at the bottom. (Alternatively, you can right-click on the
AlarmWorX64 Viewer, and choose Add — Tab as shown in Figure 7.4.) Then you can
edit the tab properties in the tab’s Appearance and Advanced tabs on the right.

Configure your Control

E|"': IW g |H~_ Tab

Ty

nE

Rename

Figure 7.4 - Configuring AlarmWorX64 Viewer
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Using the tab’s Appearance tab, shown in Figure 7.5, you can customize the title that
appears in the tab at runtime and specify the tab’s properties when it is selected and
unselected. Notice the ellipsis button next to the title’s Text field. Clicking the ellipsis

7-5

JAM3IA

button opens the Data Browser where you can assign a language alias (letting you
translate tabs for a multi-lingual user base) or expression. You can also apply these
property values to all of the tabs in the AlarmWorX64 Viewer.

Appearance | Advanced |

IInzelected Tab Properties

Background: |

Selected Tab Properties

Border:

Background: | Border: Fareground: .
Title

Text: IOven [Temperatures

Fant: ITahc.ma j Size:

[T Bold [T Halic [T Stretch

Apply To All Tabs

Padding: |'| 3:

Figure 7.5 - Configuring AlarmWorX6é4 Viewer

GENESIS64
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7.1.2

)

Adding a Grid or Chart to a Tab

To add a grid or chart, in the navigation tree you can select the tab that will contain the
grid or chart. Then, click on the “Add” button at the bottom and select “Grid” or “Chart”
from the dropdown list. Alternatively, you can right-click on the tab in the navigation
tree, and select Add — Grid or Add — Chart as shown in Figure 7.6.

Configure your Control

E|0 AwncViewControl |

= I
! [ add ’ Grid

Remove h| Chart

Rename

Multiply

Cut

%/ Move Down
%7 Move toLast

Figure 7.6 - Adding a Grid or Chart to a Tab

Adding a chart is like adding a grid, but with fewer options. The chart properties are
shown in Figure 7.7. Because charts and grids are similar, and because grids offer many
more options, this chapter will describe AlarmWorX64 Viewer using grids as an
example. However, keep in mind that grids and charts are configured in much the same
way.

Configure your Control B
[ E-© swddiewConiel | sauree { Data Analysis | Axis | Grouping Range | Test Translator | Advanced |
B : TabG”d Flot Type
) O ) ©] iy
Bars Fie Bars 3D Fie 3D E

—Diata Analysiz

Figld to Analyze : | Severity =

Translate labels. Disabled =
Group Data Samples By [dentical Value d
—Diata S ample Yisual Style

Line:: . Linewidth: [1 =] Opacty: 1 ——— [100

 Legend

I~ Show Legend

—Diata Sample Fill

& Use an uriform Fil .

" Uss apradsfined style

Add o Remowve

Close

Figure 7.7 - Chart Added to a Tab in AlarmWorX64 Viewer

S
=
S
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7.1.3 Adding an Alarm Subscription to a Chart or Grid

JAM3IN
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Charts and grids are the AlarmWorX64 Viewer component where you add the OPC tag
alarms that you want the display to monitor. When you add an alarm, the chart or grid
is said to subscribe to the alarm. Once you have added a subscription, the
AlarmWorX64 Viewer gets alarm updates from real-time alarms connected to an alarm
server, which is the source of our alarms.

To make this connection, you must specify the alarm source. To configure the alarm
source, click on the grid or chart object in the tree control. As a result, the Source tab,
shown in Figure 7.8, displays in the source properties where you define the alarm

source.
1|
E‘“ AuVigwControl Status Indicator I Text Translator | Grouping Range | Advanced I
B Tab Source | Appearance I Behaworl Column | Grouping | Condtion |
Sesedl Giric | .
Tat] Chart Create/Remove subscriptions
IF!eaI Time Subscription —
IReaI Time Subscription (Read Only) j

Add/Remove Event Points

)

[T Clear fields instead of delete [T New rows at the end of table
Edit Point Properties

Point Name: I

Point Tag: I

Blarm Types Categories Severity
[T Simple I umit [T ROC || Minimem: [0 =

= Condition I~ Deviation Maximum: [1000 33

[T Tracking I~ Digital

Add - Remawve |

Close

Figure 7.8 - Real Time Alarm Subscription

To add an alarm subscription, first use the Create/Remove Subscriptions section at
the top of the Source tab to create a new subscription list. Click the “Add” “* button,
you will get a popup menu list beside the button. From the menu list, you can choose
“real Time Subscription”, “Historical Subscription” or “Alarm Subscription Wizard”.
Next to this selection, you can name your new subscription in the upper text bar. You
will notice that the lower the content in the lower text bar will change correspondingly
when you rename your subscription. You can also click the down arrow to change your
subscription type.

GENESIS64
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Then select the OPC servers that you want to subscribe to in the Add/Remove Event
Points section. Click on the “Add” “¥ button in this section to bring up the Data
Browser as shown in Figure 7.9.

-5

OPC UA |Global Alizses | Language Aliases I Language Conversions I

m - |\$> Home - OPC ClassicServers  ~ W My Server ~ j |@ |EFE
‘ Organize W Fanels R Tabs 5 Filtering Grouping E Grid Columns
Shortcuts 4 b X |ﬁGri:ﬂ |"§"Mesh 4% Menitor 4 b x
‘3?} Home: El | Display Name / |Node Class | Reference | Attributes | Type Informati-;l
1. Favorites O  Alarmivord Object HasChildren Subscribe GB:AEServer
“ Alarm\worxe4 DA Object HasChildren GE:DAServer
\3; BACnet Object HasChildren GE:DAPlugin
q Event Logger Object HasChildren Subscribe GB:AEServer
q GenEvent.1 Object HasChildren Subscribe GE:AEServer
\&; Global Expressions Object HasChildren GE:DAFlugin
\5> Groups Object HasChildren GE:DAFlugin
" ICONICS FwxServerOPCDA 1 Object HasChildren GEB:DAServer
d‘ ICONICS leonicsOPCUAServer VB Object HasChildren GE:DAServer
q ICONICS lconicsOPCUAServer AEVS  Object HasChildren Subscribe GE:AEServer
\&; Manitor'aorX64 Object HasChildren GE:DAFlugin
\&; Registers Object HasChildren GE:DAPlugin |
\5> ScheduleWorX64 Schedules Object HasChildren GE:DAPlugin
\3; Simulations Object HasChildren GE:DAPlugin
\$> SHNMP Object HasChildren GE:DAPlugin | =
1| 3
Status Panel 5
Selected node poirt name " ﬂ
Mumber of neighbors: 11.
Selected node point name ",
humbar of nainhhae - R LI

OK | Concel | Heb J//
2

Figure 7.9 - Browsing for an Alarm Subscription

As you can see, there are many OPC servers in the list. You will be able to subscribe to
a legacy alarm server (AlarmWorX32 Server) if you have it installed. In addition, as
shown in Figure 7.9, part of the GENESIS64 Alarm Server is also a DA server. Make
sure you select the AE Server (the one that reads AlarmWorX64 instead of
AlarmWorX64 DA) for this subscription.

NOTE: You can also browse for a historical alarm that will replay a timeframe of your
choosing. If you select the Historical option, you will also need to specify the time
range for the data to be replayed.
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Once you have added a subscription, you will see it in the Add/Remove Event Points <
section. You can then select the subscription and click on the “Edit” [Z] button to add or 2
. . . . . D
remove fields for the alarm subscription, using the Add/Remove fields from the =
subscription dialog box shown in Figure 7.10.
1ol x|
= +| | Event/flzm Type | Field Name | Field Type |
=3 BaseCondtionType BaseEvert Type EventClass Uint32
El-OpeAEType BaseFvert Type Evertld Bytell
- AwcLoggerEvert Type BaseEventType EvertType String
B OPCAET"DE"CONICS'F BaseEvertType Message String
-+ OpeAEType:ICONIC [ BaseEventType ReceiveTime DateTime

i+ OpcAEType:ICONIC

: BaseEvertType Severty Ulnt16
8DE:EPD::28::E BaseEvertType SourceMame String
P pe: [0 BaseEventType Time DiateTime

i OpcAEType:ICONIC
.. OpcAEType I CONIC
.. BACnetAlamm Type
- GasEngineEvert Type —
[l OpcAESimple Evert Type
Bl OpcAESimpleEvent Type:IC!
- OpcAESimple Event Typ

.. e AF Simnle F.mm'llnlll
| i »

I Select/ Unselectall Cancel

4

Figure 7.10 - Add or Remove Fields in an Alarm Subscription
7.1.4 Configuring a Grid

The remainder of this chapter describes how to format a grid on an AlarmWorX64
Viewer tab. There are many tabs containing different options that allow you to
personalize the alarm grid. We will go through most of these tabs and their properties.

GENESIS64
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Use the grid’s Appearance tab, shown in Figure 7.11, to configure the appearance of
the grid. Each grid can have its own style and features. You can also select the elements
to show or hide in the grid. To achieve uniformity in appearance among all of your
grids, you can even apply your style choices to all grids in the tab, or all grids in the

VIEWETr.
Configure your Control
Ec’ Aveiew Contral Status Indi t Translator I Grouping Range I Advanced I
B . Tab & Source Behavior | Calurnn I Grouping I Candition |
...... Giri
N hrt [~ Shaw Elements
[T Show Row Header [T Show Group Header
[T Shaow Fiow Hurnber ¥ Show Verical Scrollbar
¥ Show Horizontal Serollbar ¥ Show ertical Grid Lines
V¥ Show Horizontal Grid Lines [ Show Details
V' Show Colurnn Header
Gnd Style
Drag a column heade Drag a column headed =
Time Time
10/11/2007 10:40:32... 10/11/2007 1:30:01...
| 10/11/2007 10:36:01...
1071172007 9.53.37
Aero Classic
Drag a column headd
| | i I Time
10/11/2007 1:30:01.. 10/11/2007 1:30:01...
10/11/2007 10:36:0... =
e 10/11/2007 10:36:01...
Glass Luna
Drag = column heads Drag a column heade| -
- [~
Time Time |:|
Add = Femove Apply to all grids in the tab | Apply to all grids |

Close |

Figure 7.11 - Appearance Tab for a Grid
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The grid’s Behavior tab is shown in Figure 7.12. On this tab are options for runtime

features.

Configure your Control

-4 AwcViewControl
o Tab
b Grid
=] Tab
...... Grid
Add - Remove |

x|

Status Indicator I Text Trclnslatorl Grouping Range I Advanced I
Source I Pppearance  Behavior |Co||.|mn I Grouping I Condition I

Runtime and Alarms

¥ Enable Popup Menu W Allow Sorting

¥ Allow Multiple Selection V' Allow Move Columns

[T Allow Row Resize ¥ Allow Column Resize

¥ Clip Content V' Allow Grouping

Fow Height : |2|}_|}D|} 3:

[T Automatically update Historical data after : I?Z 3: BECS.

Select default client side filter:

<None> '4]=| | - -||' Al Filters

ToolTips

Show this field in the ToolTip: IDisabIed j

Maximum Tool Tip width (pixels) :

Acknowledgement

¥ Enable Double Click ¥ Display Abort dialog on Error

¥ Display Security Check

[T Force Comment ™ Always show Ack Dialog

Select comment condition:

I:H-:-ne: =l —u—-l | . ||_ All Filters

Apply to all grids in the tab | Apply to all grids |
Close |

Figure 7.12 - Behavior Tab for a Grid

In the Runtime and Alarms section, use the options to configure what runtime users
are allowed to do in the viewer. You can also create client side filters, which help you
to limit the alarms shown in the grid, making it easier for users to find a particular
alarm. For example, you can limit the display to alarms that have higher priority or

alarms within a certain area.

You can create your client-side filters in the Behaviors tab. Click on the “Add” ﬂ
button next to the “Configure Client side filter” label to bring up the Configure Alarm

Filter dialog. Click on

and contegory in the radio box.

button to edit the existing filter. Click :I to delete
selected filter. In the Configure Alarm Filter dialog, you can create your own client side
filter. The dialog is intuitive. To create a filter, you need to first specify the name of the
filter in the top textbox. Then, you can specify your alarm state, type, sub conditions

GENESIS64
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You can also customize the alarm severity, tag, nmessage, etc by clicking the check box
first. The il button beside each row can help you define the global aliases and the
language aliases. Figure 7.13 shows an example of a filter. Any filters you create within
this dialog are usable throughout this instance of the control.
=
Name: INew Filter (2)
Alarm State Alarm Type Sub Conditions Catzgory
[ active [ sirmple [Mioe [ HiHi [ Limit [MroC
[ Acked [ Tracking Nw [Croc [~ Deviation
[ Normal [ condition [ Hi [ Digital [~ Digital
[ Severity (Min/Max): |: |1:::
|_Tag: I '_““;I
[ Message: I il
rﬁrea: I il
[ Node: I ﬂ
- Expression: I ﬂ
[~ Field: I j I j
String Compare: I '_““;I
Use wildcard charcters (e.g. * or ?) &s appropriate
0K | Cancel |
Figure 7.13 - Filter in the Edit Shared Filter Dialog
You can also enable tooltips for alarms. Remember that you can create help text in the
alarm server. You can enable tooltips that display the help text configured in the alarm
server to guide the operator when an alarm occurs.
You also specify alarm acknowledgement controls, including whether comments are
required when an operator acknowledges an alarm. You can also apply the properties
that you set for this grid to other grids.
)} A
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7.1.4.3 Status Indicator Tab

The Status Indicator is a special feature of AlarmWorX64 Viewer that shows key
performance indicators (KPIs) in the AlarmWorX64 Viewer grid. Status icons are a
good way of providing a quick way for operators to gauge the alarm conditions that
they see on a display.

A status indicator consists of a set of icons you configure for the indicator, such as a set
of arrows, flags, faces, symbols, and anything else you want. During runtime, these
icons swap in and out to give the operator an indication of an alarm’s state. For
example, as an alarm becomes more severe, the display shows a red arrow. As the

alarm becomes less severe, the arrow displays first a yellow arrow and then a green one.

Each icon set is called a dictionary. In addition to the predefined dictionaries of status
indicators, you can import additional sets.

As shown in Figure 7.14, each status indicator consists of a set of filters that define the
levels of severity. Each filter is assigned its own image (that is, an icon from the
selected dictionary) and a Show Value checkbox which, when checked, shows the
original value of the cell together with the image.

Configure your Control [ |
E“? AvdviewControl Sourcel Appearancel Behaworl Columnl Groupingl Condilionl
o Tab

. o Status Indicator | Text Translatorl Grouping Fange I Advancedl
[ i

1| Chart Create or Select a Dictionary

|S ymbols B

Lt ]

Status Indicator List

Alarm Condition Image Columns Show Yalue
Severity <= 100

Sewverity <= 600
Severty <= 1000

Ol

ek e
IR

Add = Remove

Cloze

Figure 7.14 - Status Indicator Tab for a Grid

GENESIS64
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You can define different images to display using different conditions. You can define a
condition by clicking on a cell in the Alarm Condition column. This brings up the
Edit Shared Filter dialog as shown in Figure 7.13. In here, you can define the
conditions required to display the indicator. When you are defining a condition for a
status indicator, keep in mind that you can use any alarm attribute. For example, one
filter could be Severity > 100 AND Tag = ‘Temperature’. In this case, the filter’s
image will display for any alarm whose severity is higher than 100 and whose alarm tag
name is ‘Temperature’.
Once you have created a status indicator, you can go to the Column tab, as shown in
Figure 7.15, to apply the status indicator to any column.
X
Elﬂ Awex\ViewControl Status Indicator I Text Tlanslatorl Grouping Range I Ad\rancedl
E‘ Tab 'Sourcel ﬂppeamncel Behavior Column |Gro|.|ping| Cond'rtionl
. Index Caption Status Indicator |~ |
0 Time / Date Disabled
L 1 Tag Disabled
Description Disabled
4 Type Disabled
5 Quality Disabled
6 Area Disabled
7 AckRequired Disabled
2 CondttionName Disabled
g NewState MNew State Translation
10 EvertClass Evert Type Translation
11 Evertld Disabled P
12 Event Type Disabled =
Column Properties
Caption: IPI‘iDI‘i’[)’ _l
Indicator: IDisabIed j
Alignment; lm V¥ Show in the grid
‘width: Im ™ Visuslize content as a link
Indesc: m [ Show in the tooltip menu
Add - Remove 0 ﬂ J
Close |
Figure 7.15 - Column Tab Showing a Column’s Status Indicator
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The result is shown in Figure 7.16. The images are applied to the cells of the column <
when the condition is true for the whole row. 2
)

| Time / Date |Tag Priarity vpe Quality | Description -

10/4/2010 3:24 PM Tank PSI The PSI in Tank1 is too low.

10/4/2010 3:23 PM Scale Scale: Reading is low.

10/4/2010 3:23 PM Radiation Leve € 800 I Good Mo Radiation detected. System ok.

10/4/2010 3:23 PM ROCTrigaer Ay 500  Rate of Change Good ROC on Anzlogl

10/4/2010 3:23 PM Pumpl Ay 450 LOLO Good Prassura in pumpl is too low

10/4/2010 3:24 PM Prassura € 600 I Good Valve 3 Pressure: norma

10/4/2010 2:24 PM MMXVatLavel A 500 HI Good fluid in vat number 1 HI Limit

10/4/2010 3:24 PM MMXVatLevel A 500  [Pigital Good fluid in vat number 1 is too high

10/4/2010 2:24 PM MMXTankOvarflow /A 500 [Pigital Good The main storage tank is overflowing

10/4/2010 3:24 PM MMXSurfaceTemp /iy 500 Pigital Good Surface Temperature is too hot

10/4/2010 3:24 BM MM¥StructuralIntegrity Ay 500 JHI Good Structural Integrity HI Limit

10/4/2010 3:24 PM MMXStructuralIntagrity A 500  [Pigital Good Structural Integrity has failed

10/4/2010 2:24 PM MMXSecurityBreach A 500 HI Good HI Limit

10/4/2010 3:24 PM MMXSecurityBreach /iy 500 Pigital Good Possible Intruder in section 7-G

10/4/2010 2:24 PM MMXRadiationLevel A 500 HI Good Radiation Level is HI Limit

1‘r|a'4Dn1 0 3:74 PM MMXR adiation] eval \U1L 500 Jinital Gond Radiatinn | avel is toa hinh | _’lj
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Figure 7.16 - Status Indicator in Runtime

The grid’s Column tab, shown in Figure 7.17, allows you to select the columns or
alarm attributes to display in the grid. When you select a data source for a grid, you
automatically populate the grid with all of the attributes that are defined for that data
source in the tab. Notice the labels listed in the Caption column — if you click on any of
these fields, an ellipsis button becomes visible so you can browse for language aliases
to be used, if you need to make the grid language sensitive for runtime operators.

The checkbox in the first column lets you show or hide the column in the grid. You can
also change the order that the columns that appear in the grid. The top-to-bottom
sequence of rows in this dialog box indicates their left-to-right sequence as columns in
the grid. You can select a row, then click the up '/ or down ¥  arrow to move it to its
new position.

GENESIS64
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Also in the Column tab, you can edit any column’s title, width, and status indicator.
When you are done editing, be sure to click on the “Apply” =/ button to update the
grid. If at any point you are not sure of what to do, you can mouse over the
“information” ¥ icon to get help.
x|
Eﬂ AuwncViewControl Status Indicator I Text Trclnslatorl Grouping Range I Mvancedl
E‘ . |"'j " Source I Bppeamncel Behavior Column |Gmuping| Cond'rtionl
E| ...... -1I'I' Index Caption Status Indicator =
e d Grid 0 Time / Date Disabled
1 Tag Disabled
2 Description Disabled
4 Type Disabled
& Quality Disabled
6 Area Disabled
7 AckRequired Disabled
2 ConditionName Disabled
5 NewState New State Translation
10 EventClass Event Type Translation
1 Eventld Disabled =
2 Event Type Disabled =
Column Properties
Caption: |P|'io|'i’q|r "_l
Indicator: IDisabIed j
Alignment; m ¥ Show in the grid
‘whdth: lm [ Visualize content 3= 3 link
Index: m [~ Show in the tooltip menu
Add - Remaove 0 Ll _l
Close |
Figure 7.17 - Column Tab for a Grid
When there is much information in the viewer, you may want to group similar data so
that it can be found it easily. To apply grouping, you will first need to set up how you
want to group the alarms. The grid’s Grouping Range tab (shown in Figure 7.18)
allows you to set up a set of filters that you can apply to a column later, for proper
grouping.
By default, there is one group range configured in the grid called “Severity Range” — it
is a read-only range that you cannot modify. The items in this grouping range are filters
that determine the severity of the alarms. In it are five different filters for alarms with
different severity ranges to accommodate the different needs.
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To create your own group range, you must select “New” in the dropdown list, and then
you can type the name of the range in the Create or Select a Range textbox and click on

the “Add” | button. In the new Criteria List section, you can click in the Alarm

7-17
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Condition column to open the Filter dialog. You can use this dialog to create your filter;
it is the same filter dialog used for status indicators, as shown back in Figure 7.13. Once
you create each filter, in the Caption column you can give a descriptive name for the

filter. Add as many filters as you need.

To apply your grouping range, you will need to go to the Grouping tab, which we will

discuss next.

Configure your Control

Grid
Create or Select a Range

E‘“ AuadfiewContral .Sourcel Appearancel Behavinrl D:ulurnnl Grouping Ennditionl
B Tab Statuslndicatorl Test Translator  Grouping Range Advancedl

ISeventy Range

& | Alarm Condition

Caption

Severity = 200

LowLow

- | Severity <= 400

Low

gj Severity <= 600

Maormal

Severity <= 300

High

Severiby <= 1000

HighHigh

*

Figure 7.18 - Grouping Range Tab
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Options on the grid’s Grouping tab organize your alarms by values contained in the
column that you apply the group function. Grouping allows you to view your alarms in
a hierarchical view, which is helpful when analyzing alarms.

It is possible to create groups on more than one grid column. Grouping applies from the
top down of the list on this tab. Following the example in Figure 7.19, the grid will first
group by the Source Name of the alarm, then by the Time/Date, and lastly by the Event
ID. You can change the order of the grouping by selecting an item in the list, then

clicking on the up [ or down [l arrow.

Configure your Control E3

EU AwdviewCantral Status Indizatar I Test Translatar I Grouping Hangel .&dvancedl

- . Tat' 7 -Su:uun:el .-’-'-.ppearancel Behaviu:url Column  Grouping |D:unditiu:un|
[ [Gri

Calurnn to Group Grouping Type
SourceM ame j By Identical Value J

RecemveTime [Ahaz : Time /D... ﬂ By ldentical Walue J
Ewventld ﬂ By |dentical Yalue J
H | <Mones H By Idertical Walue J

By Identical Value
Severty Range

4

1

4

4

Ole <l

Figure 7.19 - Grouping Tab

Once you decide on which columns to group, you need to decide how to group the
columns. In the Grouping Type section, you can choose how to group the columns. For
example, in Figure 7.19, we are grouping the SourceName column by Identical Value
(which is a default grouping type). Therefore, by default you have two grouping types:
By Identical Value and Severity Range. You can also select other grouping types that
were defined using Grouping Range tab.

When you are done editing, be sure to click on the “Apply” | button to update the
grid. If at any point you are not sure of what to do, you can mouse over the information

%% icon to get help.
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In the grid’s Condition tab, you can configure each alarm based on a condition. The
most popular way to use this is to filter on the alarm priority (which is OPC-defined to
have a value from 0 to 1000). An alarm that rises above a certain priority may require
immediate action and you might want such an alarm to appear with a bold color, while
other alarms that fall below a certain priority can be ignored and you might make the
background of those alarms use lighter colors.

x4
E|° A \igwCantrol Status Indicator I Text Translator I Grouping Range | Advanced |
E-= Tab . Source | Appealancel Beha\riorl Columnl Grouping  Condition |
- Gric
T Create or Select a list of Conditions
-+ Tab
= Grid |I‘vh'C0nd'rtions '=|']='| —|
I My Conditions j
Visual Styles Management
,@,l Visual Styles
Acked
=
Mot Acked

Very Low Severity

Medium Severity

High Severity
Critical
#*
Selected Visual Style Preview
Edit Filters
[ <None> =l 4}'| | —||' Al Filters

Add - Remaove |

Figure 7.20 - Condition Tab

A condition is made up of a filter and a visual style. In runtime, if the filter is true for a
row, then the related visual style is applied to the row. You can create as many
conditions as you have filters and visual styles. You choose what the values are, what
the condition level is named, and how alarms are displayed in the grid at runtime.

You can select a list of conditions or create a new list of conditions. Once you select a
condition, the Visual Styles Management section lists the different conditions. If you
create a new condition list, this section will be empty.

GENESIS64
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Clicking on a cell in the Visual Styles column brings up the Configure Styles dialog.
There are two tabs in here: the Alarm Condition tab and the Visual Style tab. We will
not show the Alarm Condition tab here for it looks exactly like Figure 7.13. The Visual
Style tab, shown in Figure 7.21, provides options for color, blinking, and beeping — all
ways to get the runtime operator’s attention when an alarm condition occurs.

Configure Styles

Name: ILow Severty

i Filter

| Sev: From 101to 200 =l ﬂkl , | —||' All Filters
—Mormal State
Background: | Font: I j
Text Fill: | Size: |12 =1 [ italic [ Bold

r—Blinking State

Background: | Font: I j
Text Fill: . Size: [12 =] I lalic [ Bold

—Actions
Elink: IDisabIed 'I Besp: IDisabIed 'I

— Preview

Figure 7.21 - Configure Styles Dialog for Conditions



7.1.4.8 Text Translator Tab

Alarm grids and charts created using AlarmWorX64 Viewer display values that may or

AlarmWorX64 Viewer
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may not make sense to the runtime operators who will be working with alarms. To
make values more meaningful, you can translate them into words using the Text
Translator tab, shown below. A set of translated values is called a dictionary. You can
use translation dictionaries so that translated text appears in alarm grid columns and in

chart labels.

ICONICS provides predefined, read-only translation dictionaries that define meanings
for New State field values, Event Type field values, Category field values, and Quality
field values. For any other field values, you must define your own dictionary using the
grid’s Text Translator tab, shown in Figure 7.22.

Configure your Control
EQ AyediewControl | Sourcel Appearancel Behaviorl Columnl Groupingl Conditionl
B Tab . Status Indicator  Text Translator I Grouping Hangel Advancedl
p i
o Create or Select a Dictionary
|Temperature
ITemperature j —
Text Translation List
'S | Alarm Condition Text to Wisualize
Temp <= 32F Solid
| Temp <= 70F Tepid
ﬁ Temp<=110F | Room Temp
Temp <=140F | Scalding
Euiling
Add - Remove
[Close |

Figure 7.22 - Text Translator Tab
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79XIOMWLIE



y
(

7-22

GENESIS64 Standard Training Manual

)

b

\

When creating a new dictionary, plan the values you will be creating with the
dictionary. Then in the AlarmWorX64 Viewer Configurator, select the grid or chart
from the tree and go to the Text Translator tab. You can select an existing dictionary,
but you cannot modify the read-only dictionaries that are provided to you by ICONICS.
To create a new dictionary, in the Create or Select a Dictionary box, select “New” from
the dropdown list. In the same box, go to the field above your New selection and type
the name of the new dictionary. Give it a name that aptly describes its use and the
values it translates.

Now you can enter translated text for each alarm condition you want to put into the
dictionary. A condition is a value or range of values that you want to translate into a
word or words. To add a condition you click the empty box under Alarm Condition,
which opens the Filter dialog box that you are now so familiar with (the one shown in
Figure 7.13). When you return to the Text Translator tab, next to the filter you can enter
text that the runtime operator will see.



7.2

AlarmWorX64 Viewer 7-23

Alarm Viewer Runtime Options

Once you are done configuring the AlarmWorX64 Viewer, you can go into runtime and
view your alarms with all of the conditions, behaviors, styles, and other properties you
have applied. There are a few tools that runtime operators can use to control which
alarms display.

If you right-click on the alarm viewer in runtime, you will see a menu like the one
shown in Figure 7.23. Depending on your alarm subscription of real-time alarms or
historical alarms, different options may be available for use.

At a basic level, this menu lets runtime operators acknowledge alarms, sort columns,
and filter data if the grid is displaying real-time data. If you are viewing historical data,
you may have options to refresh the data, create a condensed alarm report or a detailed
alarm report, and change the time range of the data that shows in the grid.

"= show/Hide Details

i 1 show/Hidz Grouping Panel
| 4% Minimize all groups

""" Unselect all rows

Sort columns

17 Edit filters

Ay Confirm notification

|, Load Configuration
H Save Configuration
¥ Show/Hide Toolbar

Figure 7.23 - Alarm Viewer's Right-click Runtime Menu

At the top of this menu, you have an option to Toggle Toolbar Visibility. If you click
on this option when the toolbar is invisible, a runtime toolbar that comes with the alarm
viewer will appear.

This toolbar, shown in Figure 7.24, can be free floating or docked within the alarm
viewer. The toolbar gives many options such as sorting and filtering alarms like the
right-click menu.
" MeENHNTASRKE® LHELC
Figure 7.24 - Alarm Viewer Runtime Toolbar

Runtime operators can use either the right-click runtime menu or the runtime toolbar to
configure the view of the alarm viewer.

GENESIS64
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Lab: Viewing Alarms L7-1

> o
Lab: Viewing Alarms L7 5 <
2

7.1 Lab Overview

In the previous lab you created some alarms that indicate the status of the churning
blade and the tank level for each of the tanks. These alarms are meaningless unless
someone can see them when they go into an alarm state. IcTonics would like a display
in which an operator can easily spot important alarms and manipulate (or acknowledge)

them.

Estimated time to complete this lab: 20 minutes

7.1.1 Task Checklist

In this lab, you will complete the following tasks:

e Setup a simple alarm file in the Alarm Container
e Setup an alarm control in GraphWorX64

e Configure an alarm subscription

e Create and apply a client-side filter

e Add flash to alarms with a condition

7.1.2 Support Files

To complete this lab you will need the following file(s):

e icTonicsAlarmServerConfig database
e icTonicsTankMonitor.gdf

GENESIS64
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7.2

Alarm Container

GENESIS64 provides a place where you can view alarms. We call this the
AlarmWorX64 Viewer container. You can open this container only within the
Workbench.

1. Open the Workbench if you closed it from the previous lab. In the Project Explorer
tree control on the left, select GraphWorX64. Expand the Training folder and
double-click on the icTonicsTankMonitor to open the display in the configurator.
Click on “Runtime” in the upper right corner.

2. In the Project Explorer tree control on the left, select AlarmWorX64 (not the
AlarmWorX64 Server or the AlarmWorX64 Logger).

3. Create a new Alarm View by right clicking on “My Computer” in the tree control
and selecting “New Alarms” in the menu. This should create a tab to the right of
the icTonicsTankMonitor.gdfx tab called “New Alarms”.

4. The ribbon should now reflect the AlarmWorX64 Configuration menus. Click on
O

the “Configure Viewer” button in the upper left-hand corner. cwiee. This will
launch the “Configure your Control” dialog box as seen in Figure L7.1.

Configure your Control [ =]
= 0 m Appearance |Ad\ranced |
e

Tab

3 Gid Contral

¥ Show ToolBar

Start Position Im
Tab Pasition ITDp 'I Control Background:

Title

e | 7| =l=lsl
Font [EngmvesMT =] [ Bold I Halic I~ Underline
sze [ 5 Padding: [0 = Coler: .
Sublitle

e | 71| ==l
Font: W M Bold I Halic 7 Underline
Size: ﬁ Padding H Color: .

Add Remove

Close

Figure L7.1 - Alarm Viewer Control Configure Dialog box
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5. In the Configure your Control dialog box, click on the Grid selection in the left-
hand pane. In the right-hand pane, under the Create/Remove subscriptions section,
click on green plus sign (add button) to create a new real-time subscription. For
this exercise, in the field just below the header. We can leave the name "New
Subscription”. Click on "Close".

swelY
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6. Click on “Runtime” in the upper left-hand corner of the alarm view tab to see your
alarms. You can easily go back to configuration mode by clicking the
“Configuration” button in the same place.

7. We will generate alarms by clicking on the icTonicsTankMonitor.gdfx tab and
clicking on the churning blade radio button. This in turn will place the churning
blade in and out of alarm.

8. We will view the alarms by selecting the New alarms tab. Right click on the
alarms in the viewer. Feel free to experiment by selecting various options
(Acknowledge for instance) in the drop down. Please note, you can select multiple
alarms while holding the ctrl or shift key and selecting the alarms with the mouse.
Check out the reactions of the alarms as you turn the churning blade on and off.

9. The configuration that you created can be saved by clicking on the “Save” button
in the ribbon or by clicking the “File” button left to the “Runtime” button on the bar
right above the alarm viewer. The file extension will be “.awxx” or “.awxxs” (for
Silverlight files).

NOTE: Do NOT click on the “Runtime” button in the upper right-hand corner of
the Workbench because this button is designed for the whole Workbench. It will
change the layout of the working environment when it goes into runtime. So it is
strongly recommend that you always use the provider’s runtime rather that
Workbench runtime for your convenience.

Alarm Control in GraphWorX64

The alarm control is what you use to view alarms in GraphWorX64. It has the same
properties as the Alarm Container. We will talk more about the alarm control in a later
chapter. For now, think of it as an alarm container that you can use in GraphWorX64.
In this section, you will create a display to view alarms as well as customize the control
to suit the project.

1. Close any of the AlarmWorX64 files that are open in the Workbench. But leave the
icTonicsTankMonitor.gdfx tab open.

GENESIS64
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From the Project Explorer, select GraphWorX64. Right-click on “My Computer”
and select New Display.

Save the display in the C:\Training folder and name the display
icTonicsAlarms.gdfx. You should save your work periodically as you progress
through the lab.

Apply the template to this display by clicking on the Design tab and selecting the
template you added in a previous lab.

Go to the Controls tab of the ribbon. Click on the AlarmWorX64 Viewer and
draw the viewer into the GraphWorX64 workspace. You can resize the viewer to
take up the majority of the empty space in the display.

Double-click on the AlarmWorX64 viewer control to bring up the Configure Your
Control dialog box.

In the Configure your Control dialog box, click on the Grid selection in the left-
hand pane. In the right-hand pane, under the “Create/Remove subscriptions”
section, click on the green plus sign (add button) to create a new, real-time
subscription. In the field just below the header, replace the "New Subscription™ text
with "icTonicsAlarms".

Notice the “Local Alarm Server” definition in the “Add/Remove Event Points”
section. This confirms that the Local Alarm Server event point is already inside this
subscription.

Select the Appearance tab, then in the Grid Style section, select the “Glass style”.

Configure your Control ==

=@ AwxVienCortrol Status Indicator | Text Translator | Grouping Range | Advanced |
ki Tab Appearance | Behavior | Column | Grouping | Condtion |

Show Elements

Show Group Header
V]| Show Vertical Scrollbar

2l Scrollbar V| Show Vertical Grid Lines
V| Show Herizontal Grid Lines Show Details
V| Show Column Header

Grid Style

Drag a column heade Drag a column heade

Time Time

10/11/2007 10:4032..| | |10/11/2007 1:3001..
[ [{0/11/2007 163601

== Drag a column headd

Time:
10/11/2007 1:30:01...
10/11/2007 10:36:01...

[10/11/2007 1:3001... ]
10/11/2007 10:36:0...
AT

Glass Luna

Drag a column headd Drag = column heade

Time

Remave [ 4pply toall grids inthe tab | [ Apply to all grids

Close

Wl

Figure L7.2 - Selecting a Style for the Grid
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10. Go to the Column tab and move the Description field to just below the Tag field.
You can do this by selecting the Description field row, and changing the Index
number to 2. Also change the Width to 250 and click on the “Apply the changes”

% putton to save the changes you have made.
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11. For the Type and Quality fields uncheck the property “Show in the grid” and
apply * these changes. Your Column tab should look similar to Figure L7.3.

NOTE: Until you apply the changes, the “Close” button at the bottom of the dialog
box may be grayed out.

H Configure your Control x|
| | =0 AvdiewConirol Status Indicator | Text Translator | Grouping Range | Advanced |
=l TE“ Source | Appearance | Behavior Column | Grouping | Condition |
Giric
Index: Caption Status Indicator [4]
0 Time / Date Disabled
1 Tag Disabled
2 Descrption Disabled
3 Frority Disabled
1 4 Type Disabled
I
| 6 AckRequired Disabled
! 7 CondiionName Disabled
|
8 NewState New State Transiation
| E] EvertCass Evert Type Translation
| 10 Evertld Disabled
| 1 EvertType Disabled
! 12 SourceName Disabled
: Column Properties
' Caption:  [Qualiey
Indicator.  [Disabled =l
Mignment: [lt =] T Showinthe orid
vidth: [65 =T Visuslize contentas s fink
Index: 5 = I Show in the tooltip menu
o I e w LI _I
Close

Figure L7.3 - Alarm Viewer Configuration: Column

12. Click on the Condition tab. Notice that there are preconfigured conditions here; we
cannot modify these because they are read-only. We will create a new list, and then
add a new condition for alarms with a severity of 900 or higher. The conditions are
applied from the top down.

13. Click on top right “Add” (green plus sign) button to add your list of conditions. In
the Name: field (top textbox), type in “icTonics Conditions”.

14. Click on the blank alarm condition at the bottom of the list (this is the row with the
* in the first column) to bring up the Configure Styles dialog box. Give the filter a
name of “SeverityBelow900”.

15. Click on the “Add” (green plus sign) button in the Filter section. The Configure
Alarm Filter dialog box will now be displayed.

16. Name the filter “SeverityBelow900Filter”, select the Severity checkbox and in the
second data entry, enter a maximum value of “900”.
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17. Your “Configure Alarm Filter” tab should look similar to Figure L7.4. Then click
on “OK” to confirm this filter.

Configure your Control (=]
e
=€) Configure Styles nge
=] Liping | Cendition
Mame:  SevertyBelow300
Filter
%] (=)
]
. Configure Alarm Filter EI@
Mame:  Mew Filter (1)
Alarm State Alarm Type Sub Conditions Category j
[ Active [T Simple [ tolo ElHiHi Cumit [ roc j
[ Acked [T Tracking O [Eroc [T Deviation j
[E] Normal [ condition | [E1Hi [ Digital | [ Digital j
Severity (Min/Max): 0 200 j
[C] Tag: j
[C] Message: j
[ Area: j
[C] Node: ?
[T Expression: <o
[l Field:
String Compare:!
Ad Use wildcard charcters (e.g. * or 7) as appropriate
Come ) |

Figure L7.4 - Configure Style: Alarm Condition

18. In the Blinking State section, change the Text Fill color to Yellow and the
Background color to a gradient. (Or you can pick your own colors.)

19. In the Actions section, change Blink to Bold. Click on “OK” to close out of the
configure style dialog box.

20. Using arrows on the left side, move the new condition that you have just created to
the one below the High Severity condition. If you check (edit) the High Severity
and Critical conditions, you can see that their severity levels are set to 800 and 1000
respectively.



21.
22.

23.
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Configure your Control @
BD Awnc\figwControl | Status Indicator | Text Translator | Grouping Range I Advanced
B Tab Source | Appearance I Behavior | Column I Grouping ‘ Condttion
Create or Select a list of Conditions
icTonicsConditions E
[icTonicsCond'rtions hd ]
Visual Styles Management
Visual Styles
| = |
ol | 1
Not Acked
o
l Very Low Severity ]
l Low Severity ]
l Medium Severity ]
l High Severity ]
;I SeverityBelow300
l Critical ]
*| ]
Selected Visual Style Preview
This is how the text will be displayed in the Grid Control
Add vl [ Remave

Figure L7.5 - Configure Your Control: Condition

Click “Close” to close out of the configuration dialog box.

Save the display and go into runtime. You may notice that you already have alarms.

Right-click on the viewer and select “Show/Hide Toolbar” to bring up the toolbar.

Click on the “Filter Data” " icon. We will now apply a filter to view the Tank
level alarms only.

Check “Enable Client Side Filter” box and click on “Add” button to create a new
filter. In the “Configure Alarm Filter” dialog box, change the Name to “Tank
Levels”.

Check the Tag checkbox and write inside “*Level*” without quotes. (The word
Level is surrounded by the wildcard *.) When this filter is applied, only alarms with
the word "Level™ as part of the tag name will be visible.

GENESIS64
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26. Your filter should look similar to Figure L7.6. Click on “OK” when you are done.

-ipixi
Name: | Tank Lavels

Alarm State Alarm Type Sub Conditions Category

[ Active [~ simple Mok [T HiHI [~ Limit [ roc

[ Acked [~ Tracking Mo [Troc [ Deviation

[ Normal [~ Condition [ Hi [ Digital [ Digital
[ severity (Min/Max): |: |1:::
¥ Source: I *Lewel® i“l
Il Message: I i-l
[~ Area: I i-l
[ Mode: I i"l
r Expression: I El
[ Feld: I

String Compare: I ﬂ

Use wildcard charcters (2.g. * or ?) as appropriate

x|

Cancel

Figure L7.6 - Alarm Filter

27. Select the “Tank Levels” filter and click on "OK".

28. Return to the icTonicsTankMonitor.gdfx tab and set the tank level to 99. This will

generate a HiHi alarm.

29. Click on the icTonicsAlarms tab to view your alarms.

30. Take a minute to experiment and familiarize yourself with the alarm viewer control.
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7.3.1 Tank Monitor Alarm Viewer

In this section, we will add an alarm control to the Tank Monitor display.

1.

If you closed the icTonicsTankMonitor.gdfx open it in another instance of
GraphWorX64, leaving the icTonicsAlarm.gdfx open. Enter configuration moode
on both displays.

Within the icTonicsAlarms.gdfx select the Alarm viewer control. Using the Ctrl-C
key sequence, copy the alarm viewer control. You could also use the right mouse
key and select Copy.

Select the icTonicsTankMonitor.gdfx. With the display visible use the Ctrl-V key
sequence to paste the alarm viewer into this display. You could also click the right
mouse key and select Paste.

Resize the alarm viewer control so that it fits below the mixer tank. Double-click on
the control it to open the properties.

Select “Grid” on the left-hand pane and click on the “Behavior” tab.

Click on the “Add” button next to the “Select default client side filter” field to
bring up the Configure Alarm Filter dialog box.

Name this filter “Tanks”.

Check the Tag checkbox and write inside ‘“*<#AlarmFilter#>*" with quotation
marks. The syntax signifies that whatever is between the delimiters <# #> is a
global alias. We’ll elaborate on this in the global aliasing chapter.

Click on “OK” to close the dialog box.
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Configure your Control

50 AwdiewCortrol Status Indicater |

Text Translator | Grouping Range | Advanced |
nce  Behavior | Column | Grouping | Condition |

¥ Allow Sorting

¥ Clip Content ¥ Allow Grou

Row Height: [20000 =]
I Automatically update Historical date afier : [30 = secs

Select default client side filter

[ =l _I:II’ Al Filters
ToolTigs

Show this field in the ToolTip: Disabled =

Mexximum Tool Tip width (pixels)

Acknovledgement

I¥ Enable Double Click ¥ Display Abort dizlog on Errar

[Z Display Security Check

™ Force Comment [T Always show Ack Dislog

Select comment condition

<Nane: hd o) == |7 &l Filters

Apply toall grids in the ab | Aoplyoallgrigs |
Ad  -|  Remove
Close

Figure L7.7 - Tank Filter with Global Alias

10. Click on “Close” to close the Configure Your Control dialog box.

11. Save the display. If you go into runtime now, no alarms will show because we have
not defined the global alias <#AlarmFilter#> in the alarm filter yet. We will do this
in a later lab.
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Review: AlarmWorX64 Viewer R7

7.1.

7.2.

Objectives Review

You should now know and understand the following topics:

e The alarm viewer control

e Tabs, grids, and charts in the alarm viewer
e Grid Configuration control

e Sources, appearance, and behavior

e Status indicators and text translators

e Grouping ranges and grouping

e Columns and conditions

e Alarm viewer runtime options

Summary

The AlarmWorX64 Viewer is a client application that provides real-time and historical
alarm information within the GENESIS64 product family. The viewer connects to
OPC UA and OPC AE servers to provide alarm display and management features based
on the connections to the data source that you specify.

In the AlarmWorX64 Viewer, you determine which alarms display, what the display
looks like, and how alarms are grouped and sorted.

The viewer can be used inside the Workbench application or you can drop the
AlarmWorX64 control onto a GraphWorX64 design surface. The viewer comes with
many personalization tools in configuration mode for you to set up runtime alarm
behavior based on conditions, groupings, and status indicators. In runtime mode, a
toolbar and right-click menu allow runtime operators to turn on filters, sort alarms, and
acknowledge alarms, as well as other options.
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7.3. Terms

Alarm Filter Alarm Indication Dictionary ~ Alarm Subscription
AlarmWorX64 Viewer KPI

7.4. Test Your Knowledge

In this chapter, you learned how to configure an alarm viewer and its options. Before
you proceed to the next chapter, make sure you can answer the following questions.

1. What alarm server(s) can be subscribed to AlarmWorX64 Viewer?

OPC UA servers
OPC AE servers
OPC DA servers
All of the above
Aand B

Aand C

BandC

None of the above

S@ oo o

2. True or False: AlarmWorX64 Viewer is an ActiveX application.
3. You can use the AlarmWorX64 Viewer in which of the following?

GraphWorX64

Alarm Container

AlarmWorX64 in the Workbench
All of the above

Aand B

Aand C

BandC

None of the above

S@ e oo o

4. True or False: The AlarmWorX64 Viewer can display only real-time alarms.

5. True or False: You can add client-side filters in the alarm viewer to limit the alarms
that displays.

6. True or False: When adding a chart or grid to an AlarmWorX64 Viewer tab, you
must start by adding an alarm subscription using the Status Indicator tab.

v
G
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AlarmWorX64 Logger

8

The AlarmWorX64 Logger provides a permanent copy (database storage or printed
copy) of alarm and event notifications. The alarm and event notifications are generated
from any OPC Alarm and Events server, including the AlarmWorX64 Server.
AlarmWorX64 Logger subscribes to an OPC Alarm and Events server and stores the
information in a database. You can configure the AlarmWorX64 Logger within the
Workbench, which also allows starting and stopping of the Logger service.
AlarmLogger64 configuration information is stored in SQL Server database.

v 3
oy ey

OPC DA & OPC-UA Servers

Configurator

Application FrameWorX

AWX Logger
Configurator

N _/ ; —;_3
| cortger ==

Server

AlarmWorX64
Logger

Figure 8.1 - Alarm Logger Architecture

After completing this chapter, you should know how to:

e Start up AlarmWorX64 Logger Configurator and services
e Configure an AlarmWorX64 Logger database connection to log alarms

e Add server-side and client-side filters for alarm logging and column definitions
e Create a node configuration

AlarmWorX64 —~ l /

186607

r9XIOMULIE]Y

GENESIS64



8-2 GENESIS64 Standard Training Manual

8.1. Starting the AlarmWorX64 Logger Configurator

There are two ways to start the AlarmWorX64 Logger configurator:

e From the Windows desktop, click on Start — All Programs — ICONICS
GENESIS64 — AlarmWorX64 — AlarmWorX64 Logger Configurator.

e From within the GENESIS64 Workbench, select the AlarmWorX64 Logger
button or icon.

Once the AlarmWorX64 Logger configuration opens, you should see an interface
similar to Figure 8.2.

BLH - Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\GENESIS64\Components\DefaultProject. prjx o @ =
Home | Project Layowt Amange  Applicatiors  Tools P Runtime & Stle + @
QL0 - \
> & g OX0 s IX 4 B
g aste Cut Copy Multiply | Edt EditOn Rename Delete Add Database
Rutime | 99 StarStop v New Tab

Edit

AlarmWorX64 Logger
ER]
= B3 AwxLogger (Active)
@ 4 Configurations
@ g Nodes

mWorX64

L4 0Q o dHL A2

Figure 8.2 - AlarmWorX64 Logger Configurator
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8.2.

8.2.1.

AlarmWorX64 Logger Configuration

Like many of the GENESIS64 applications, the configuration for the AlarmWorX64
logger is stored in an MS SQL database. You can create a new configuration database
from the Home ribbon by clicking on the Database drop-down menu and selecting New
Database. Alternatively, you can right-click on Localhost in the AlarmWorX64 Logger
tree in the Project Explorer and select New Database.

The now-familiar Database Wizard will come up and guide you through the steps of
creating your new alarm logger database. During setup of your new configuration
database, there is an option in the wizard that allows you to include sample data. This
option is checked by default. If you wish to exclude examples from this configuration
database, uncheck the option before proceeding with the database creation.

Configurations

The configuration database can host many logging configurations. A logging
configuration stores information, such as the database connection, to store the alarm
and event data and the subscription to the OPC AE server.

You can create a logging configuration by right-clicking on Configurations under your
database and then select the + Configuration from the pop-up menu. Alternatively, on
the Home tab of the ribbon, you can click on the Add button’s down arrow and select
Configuration.

When you do this, AlarmWorX64 Logger opens the Alarm Log Configuration tab,
which displays the configuration properties, as shown in Figure 8.3.

> 7 AlarmWorX64 Logger Alarm Log Configuration

Name New Corfiguration

Alarm Subscription: Alarm Filter: Edit Filter..

@M-Computer\As:ICONICS AlamSvr. 1_AE\S@ICONICS AlarmSwr 1 Server

Database Logging | Prnter Logging | Translation |
Enable Daiabase Logging

Database Connection | Redundancy | Table(s) Management

Primary Data Source

Use Configuration Database for Logging

OLE DB Provider:

Data Source:

[ appty |[ Retresn | [ Help |

Figure 8.3 - New configuration in AlarmWorX64 Logger

186607

r9XIOMULIE]Y

GENESIS64



8-4 GENESIS64 Standard Training Manual

8.2.2. AlarmWorX64 Logger Subscriptions

Once you create a configuration, by default it is automatically subscribed to the local
Alarm Server, as shown in Figure 8.4. If an additional subscription is needed, simply

click on the “Add” = button to create a new alarm subscription. The Data Browser
window will appear, allowing you to select another alarm server and/or area.

Alarm Subscription:
@M:Computer' As:[COMICS. Alam Svr.1 AENS@ICOMICS . AlamSvr. 1. Server

=]

Figure 8.4 - Alarm Subscription

You can delete a subscription by highlighting it and clicking on the “Remove” (=)
button.

8.2.3. AlarmWorXé64 Server-Side Filter

Once a subscription is created, you may need to edit it so that the subscription can get
the data you want. This is called server-side filtering. A server-side filter sorts alarm
data coming from the alarm server into the logger. Choose the alarm subscription you

want to edit, and then click on the “Edit Categories Filter” ;’I button to open the
subscription’s properties dialog, which is shown in Figure 8.5.

@ICONICS.AlarmSvr1\Tankl Level .Source =
Types | Categories I Aftributes
Event Types Severty Range
Simple Low: 1)
Tracking High: 1000 =
Condition
[ ok ][ Cancel

Figure 8.5 - Alarm Subscription Property Window
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There are three tabs that are available here: Types, Categories, and Attributes. The
Types tab allows you to choose or filter the event types and severity range of the
alarms and events. The Categories and Attributes tabs allow you to subscribe to
custom categories and to pick the attributes that you want logged. A general rule in the
Categories tab is that if nothing is in the subscribed section, you will be subscribed to
the available categories. However, if you add any categories to the subscribed side, then
you will only receive alarms and event in those subscribed categories.

8.2.4. AlarmWorXeé64 Client-Side Filter

While server-side filtering restricts the information coming from the alarm server that
the logger configuration subscribes to, client-side filtering limits the data that is logged
into the database once you have data from the alarm server. In AlarmWorX64 Logger,
this filter is located next to the alarm subscription, in the text box shown in Figure 8.6.

Alarm Filter: Edit Filter...

Figure 8.6 - AlarmWorX64 Logger Filter

You can start typing in the Alarm Filter box to use the Advanced Expression engine.
Or you can click on the Edit Filter button to use a Filter Wizard or the Expression
Editor.

Why two different types of filters? Use the server-side filter to save traffic resources
between the Alarm Server and Alarm Logger. Use the client-side filter to save space
and to restrict how quickly the log database grows. These filters become more
important when the alarm server, the logger, and the database are on different machines
and the end-user or runtime operator does not want to see all types of data from the
alarm server getting logged.

186607
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8.2.5. Configuring the Database Connection

When you first create a configuration, the logger is automatically set to log all alarms
into its own configuration database file, as shown on the Alarm Log Configuration’s
Database Logging tab. Figure 8.7 shows this tab with the Database Connection sub-tab
on top. Notice that there are two additional sub-tabs: Redundancy and Table(s)
Management.

Database Logging | Printer Logging | Translation

Enable Database Logging

Database Connection | Redundancy | Table(s) Management

Primary Data Source Advanced Setfings

Use Configuration Database for Logging

OLE DB Provider:

Data Source:

[ Apply ][ Refresh ] [ Help... ]

Figure 8.7 - AlarmWorX64 Logger Database Connection

If you want data logged to a different database, you will first need to uncheck the “Use
Configuration Database for Logging” checkbox and configure the database connection
by clicking on the “Change Connection” button. This opens the OLE DB Connection
dialog box as shown in Figure 8.8, where you simply select the OLE DB Provider you
want to use, its location, and the database to which the alarms will be logged. Click on
the “Test Connections” button to make sure you can connect to the destination database
successfully. When you have confirmation that the connection is good, click on “OK”
to automatically populate the necessary fields on the OLE DB Provider and Data
Source.

OLE DE Connection [23a]
OLE DB Provider: ’I'U'Iic:‘osoft SQL Server ']
Server name: {local} -

@ Use \Windows NT Integrated security

) Use specific user name and password:

User name: Password:

Database: [AwecLogger] -

o) (o

Figure 8.8 - OLE DB Connection
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Although the connection string is automatically created when you configure the OLE
DB Provider, you can modify it. If you need to modify it or manually create your own
connection string to the database where the alarms will be logged, you can click on the
“Advanced” button in the Advanced Settings section.

Table Management

Alarm data are logged to one master, active table in the database. If there are no
restrictions placed on the size of the active table, data are logged to the active table as
long as the Alarm Logger is running and there is disk space on the hard drive. You can,
however, place a restriction on the size of the active table by using the Database
Logging tab’s Table(s) Management sub-tab, shown in Figure 8.9. The active table
can be restricted to a maximum size determined by either a number of records or a time
interval.

Database Logging | Printer Logging I Translation |

+/| Enable Database Logging

Database Connection Redundancy || Table(s) Management

Table Mame: EventLog Archive Table
Active Table 7] Max Tables: 202
7] Max Records: 100002 HEEE 10000(
- | Max Interval: 1 Yean(s) | -
| Max Interval: 10 Yearls) | ...
Snapshots Table
Snapshot Period (hours): 0= (0=nosnapshots)

Figure 8.9 - AlarmWorX64 Logger Table Management

If the active table’s size is restricted, all incoming data continues to be logged to the
active table, but the oldest data that exceeds the restriction will be moved from the
active table into an archive table. Archive tables can also have a maximum size
determined by either a number of records or a time interval. When one archive table is
full, data will be logged to the next archive table. When all archive tables are full, the
oldest archive records will be replaced by the newer information. The name of each
archive table is the name of the active table followed by the date and time of the first
alarm in the table. With this system, the active table always has the most recent alarm
data.
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During runtime, the Alarm Logger will create the active table if it does not exist and
will add any columns to the table if they are missing. The Logger will not create any
indexes, but you can use a database administration tool to add indexes to columns that
are searched and/or sorted by queries.

You can use the Table Management section of the Database Logging tab to configure
the following parameters for the active table:

Table Name: Enter the name of the active table.

Active Table: Specify a limit on the size of the active table by putting a
checkmark in one or both of the checkboxes. The limit can be a maximum
number of records or a time limit on the age of data in hours, days, months, or
years (the interval refers to the time span between the oldest and most-recent
items logged). If both conditions are checked, when one of the conditions is met,
the table is full. If neither item is checked, then archiving is disabled and will
never take place.

Archive Table: Specify the quantity of archive tables and a limit on the size for
each archive table. These fields work the same way as they do for the active
table, but with the following exception: If the Max Records and Max Interval
fields are both left unchecked, all archiving will go to one archive table of a
(theoretically) unlimited size, because the table size is not restricted. In essence,
the Max Tables field will be ignored.

Snapshots Table: This section allows you to create a “snapshot” table that you
can use to replay alarm data. In the Snapshots Period field, specify how often
(in hours) a snapshot table can be created. A snapshot period value of 0 (zero)
means that no snapshot table will be created. For data replay to work with
alarms, the value of the snapshot period must be greater than 0.

NOTE: You can print incoming alarm and event messages to a printer in addition to
storing them to a database. For configuring the printer setup, see the ‘“Printer Logging”
tab. For additional details, please refer to the AlarmWorX64 documentation.
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8.2.7. Printer Logging

On the Printer Logging tab, you can configure options for sending alarm events to a
printer so that a written record is made of the log files. This works best with a dedicated
ink jet or dot matrix printer, which prints one line at a time, rather than a page-oriented
printer like a laser printer. Laser printers will still work, but the page will not be ejected
until it is full.

Putting a checkmark in the Enable Printing checkbox makes the options available.

Database Logging | Printer Logging | Translation

[¥] Enable Printing

Printer: YEngrprinter\BINARY_P1 -
Backup Printer: b
Page Settings
Height: 58 Lines
Width: 8015 Characters

Header and Footer...

Figure 8.10 - AlarmWorX64 Logger: Printing Logger Events

You can select the primary printer and a back-up to be used if the primary becomes
unavailable. Event notifications will print on the primary printer unless an error is
detected (for example, if the printer goes offline or is out of paper), in which case the
back-up printer will be used. A switchover from the backup to the primary occurs
automatically when the error condition is cleared on the primary printer.

You can click the Heading and Footer button to specify a header for the top and/or
footer for the bottom of each printed page. You can print using character sets other than
the standard 7-bit ASCII codes appropriate for English, too. Instructions for setting up
other character sets are provided in the online Help for GENESIS64.
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8.3. Column Definitions
In the context of AlarmWorX64 Logger, alarm column definitions are the alarm
attributes that the logger should take information from and put into the database. The
alarm column definitions that you configure dictate the column headings in the table as
well as which attributes of each alarm or event received will be saved in the database.
You can configure columns by right-clicking on the configuration in which you want to
add a column for and select the “ % Column” option. This opens the Column
Definition configuration as shown in Figure 8.11.
[ AlarmWorX64 Logger Column Definition
Name: AckComment
Type: Attribute 3 -
Mote: Wwhen Data Logging is enabled then the 'Name' string is used as
field name for active and archive table(s)
Printer Logging {column size and position)

Max \Width (in characters): =

Line Mumber: 5=

Start Position (in characters): b=

[] Enable Line \Wrapping

[ Apply H Refresh ] [ Help...
Figure 8.11 - Column Definition
In this interface, you can specify the name of the column, which will become the
column name in the logging table. Then choose the alarm attribute from the Type field.
—_
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8.4.

Nodes Configuration

A node is the PC network name associated with a particular configuration. When the
alarm server starts, it checks the database for its node name. Unlike most other
GENESIS64 applications, you can run multiple configurations at a time. However, you
can have only one active configuration database at a time. It is because of the use of
nodes that the alarm logger can run multiple configurations at a time. Any
configuration you want to log data to must be associated with a node. You must add the
node, and then you can associate the configuration(s) with it.

You can add a node, by right-clicking on Nodes and then selecting “ % Node” from the
popup menu, as shown in Figure 8.12.
S) | Nodes I

- Igce 57 Node

I’ Export
Import
&% Refresh

Refresh Parent

Figure 8.12 - Node configuration

The New Node tab appears. Type the Name of the computer in which you want to use
the configuration (which in most cases is your local computer name) or click the
ellipsis button to choose it from a list, and then click on “Apply”.

To associate a configuration with the node, right-click the node and select “** Node
Configuration”. In the dialog box that appears, select the configuration you want to
attach to the node and click on “Apply”.

Note that when working locally on your GENESIS64 server, instead of specifying the
name of the actual machine, you can use the neutral node name “anonymous” to run
one or more alarm logger configurations on the local GENESIS64 node.
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Lab: Alarm Logger L8

8.1. Lab Overview

Logging generated alarms can help in pinpointing problem areas on the production
operation. Therefore, icTonics has decided to log the alarms for future evaluation and
analysis purposes. This will also help icTonics keep track of the operators that
acknowledge the alarms when we implement security.

Estimated time to complete this lab: 20 minutes

Task Checklist

In this lab, you will complete the following tasks:

e Create a new alarm logger configuration

e Create and connect to a database to log alarms
e Configure active and archive tables

e Associate the configuration to a node

e View historical alarms in the Alarm Viewer

Support Files

To complete this lab, you will need the following file(s):

e icTonicsAlarmServerConfig database
e icTonicsAlarms.gdfx

GENESIS64
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8.2. Alarm Logger Configuration

)

b

\

In order to log the alarms or events generated by an alarm server or event server, you
will need to subscribe to an alarms or events OPC Server and configure the attributes
that need to be saved in the logging database.

1.

Open the Workbench if you closed it from the previous lab and select the
AlarmWorX64 Logger from the Project Explorer.

Right-click on the localhost and select New Database to bring up the
AlarmWorX64 Logger — Create Database Wizard. Click on “Next” to get to the
common database options window.

Change the Database Name to “icTonicsAlarmLoggerConfig” and click on
“Finish” to create the database.

Expand Configurations under icTonicsAlarmLoggerConfig. You should see two
configurations. This is because when we initially created the database we left the
“Include Sample Data” checkbox checked.

Then, expand Nodes, and also expand localhost. Depending on how your computer
is setup, you may see your own computer name in the list instead of localhost.
Notice the two sample configurations are associated with the local computer
already.

Expand the Configurations, right-click on “Alarms”, and select “Edit on New Tab”.
This will open the configuration options for the logger in the content area on the
right.

Tip! You can open anything from the Project Explorer by clicking on the
item with the middle mouse (scroll wheel) button.

Notice that there is already an Alarm Subscription connected to the local alarm
server. Change the configuration name to “icTonicsAlarms”.

In the Database Logging tab, select the Database Connection page.

Uncheck the option Use Configuration Database for Logging, then click on the
Change Connection button.
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10. The OLE DB Connection dialog box box comes up. Leave the Microsoft SQL
Server as the OLE DB Provider. Enter a Server name of “(local\SQLEXPRESS”
(without double quotes). From the Database: drop down list select
“icTonicsAlarmData” as the database. Click on the Test Connection button. If the
test is unsuccessful, review this configuration again. Your finished configuration
should look similar to Figure L8.1.

NOTE: Depending on how your machine is configured, the (local) string may need to be replaced with
either a period “.” or the computer hostname. E.g. \SQLEXPRESS or hostname\SQLEXPRESS.

OLE DB Connection |

OLE DB Provider: |[ea=e S o] Mer= aie

Server name: Iﬂocal}"-.SQLEXPHESS j Befresh |

& |Use Windows NT Integrated security

" Use specific user name and password:

User name: I Bassword: I

Database: IicTonicsAIarrnData ﬂ

Test Connection... | 0K I Cancel |

Figure L8.1 - OLE DB Connection

11. Click on “OK” to close the dialog box, then click on the Table(s) Management
page.

12. In the Active Table section, put a checkmark in the “Max Interval” checkbox and
change the Max Interval to “1 Day(s)”.

13. In the Archive Table section, put a checkmark in the “Max Interval” checkbox and
change the interval to “7 Day(s)”. This configuration will allow us to keep only one
day’s record in the active logging table, but archive seven days of alarm records
into one table. Your Tables Management sub-tab should look similar to Figure L8.2
when you are done.

¥ Enable Database Logging

Database Connsction | Fedbundancy | [ Tablels] Management |

Table Name: |marmLug Archive Table

Active Table [~ Maw Tables: I 1 33
] Pz T ™ Max Records: I T000=]

¥ Max Interval I 7 Dayls) E
¥ Man Irtervat IEEE I

Snapshots Table

Snapshot Period (hours) DH: [0 = no snapshots]

Figure L8.2 - Table(s) Management

GENESIS64
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8.3.
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14.

15.

16.

17.

Click on “Apply” to save your changes.

In the project explorer, expand the Node again. Select your localhost (or computer)
name, right-click on it and select “Edit on New Tab”. Change the localhost so that
it uses your computer name. Click on “Apply” to save your changes.

We will now change the active configuration database. Stop the data logging
service by clicking on the Start/Stop traffic light button in the Home ribbon. Wait
for the light to turn red.

To make icTonicsAlarmLoggerConfig the active configuration database, right-click
on the icTonicsAlarmLoggerConfig in the project explorer. From the drop down list
select “Make Active”. Now start the data logging service by clicking on the
Start/Stop traffic light button in the Home ribbon.

Viewing Historical Alarms

Once you have logged your alarms into a database you can view these logged entries.
Of course you can view it through a database tool, or you can use the alarm viewer
control.

1.

2.

Open the icTonicsAlarms.gdfx display that you created in the previous lab.
Double-click on the Alarm Viewer control to open the configuration dialog box.

Select Tab in the navigation tree on the left. In the Title section, change the Text:
to “Real Time Alarms”.

Right-click on AwxViewControl on the left pane and select Add — Tab.

Select the new tab and change the Title text to “Historical Alarms”. Notice that
there is already a grid under this tab.

Select the Grid under Historical Alarms. We are going to set this grid up similarly
to the one that you setup in the previous lab.

In the Create/Remove Subscriptions section, click the green plus button to create
a new subscription. Select Historical Subscription. In the top textbox, replace "New
Subscription™ with the text “icTonicsHistoricalAlarms”.

Notice that the Local Alarm Server is already in the Add/Remove Event Points
section. Click on “Local Alarm Server” to select it, the detailed information of this
Event point will be displayed in the Point Tag field.
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9. Click on the ellipsis button next to the Point Tag to bring up the Data browser.

10. Click on Home and select Historical Data — AlarmWorX64 Logger —
icTonicsAlarms and then double-click on the tag that starts with @ as shown in
Figure L8.3. Click on “OK” to exit out of the browser.

[ -ioix
OPC UA |G\obal Mliases I Language Miases I Language Conversions |
= ET - A W icToncA - B AlarmS, . | = | [EPS|

@ - | Historical Data Alarm\wlorX64 Logger icTonicsAlams &5 @ICONICS. AlarmSvr.1.Server hd |ﬂ ‘EPS
‘ Organize W rarels = Tabs v Filtering Grouping E Grid Columns

Shortcuts 4k x |ﬁGr|: |‘§'Mea|:| [ 4% Monitor 40k X
\3? Home | | Display Name / |Mode Class | Reference | Attributes | Type Information

5. Favortes

o =l HasChildren Variable - 1 ltem(s)

B @ICONICSAlarmSvr.1.5e.. Variable HasChildren BaseVariableType

Figure L8.3 - OPC UA Tag for Historical Alarm Server

11. In the Edit Point Properties section, change the Point Name to “Local Alarm
Logger”. Note this also changes the name under the Add/Remove Event Points
Section.

12. In the Add/Remove Event Point section Click the “Clock” # button. In the “Edit
the time range” dialog box box, select “Today” from the drop down list. This will
limit the alarms to show only today’s records.

13. Your Source tab should look similar to Figure L8.4 when you are done.

Configure your Control ZI
E|° Auac\iewControl Status Indicator | Text Tmnslatorl Grouping Range I Advanced |
E‘ . TahG » Source |Appeamnce | Ba‘wamurl Calumnl Gruup\ngl Condition |
H : Create/Remaove subscriptions

Grid [ieToniesHistoricallams E | -

IicTonicsHistoncaWarms j

Add/Remove Event Points

F
3

[T Clear fields instead of delete I New rows at the end of table

Edit Point Properties

Point Name: ILocaI Alam Logger

Point Tag |am'|cTnn\csNarms/@\CONICS AamSvr.1.5erve ...
Alarm Types Categories Severity

¥ Simple [V Limit W ROC Minimum: I|} 3:

¥ Condition ¥ Devistion Maximum: |1DDD 3:

[¥ Tracking [¥ Digital

Add - Remove |

Close |

Figure L8.4 - Historical Alarm Sources
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14.

15.

16.

Select the Column tab and uncheck the Show in the grid option of the Priority and
Quality columns. Click on “Apply” (the green checkmark button) at the left of the
table to save your changes. Then click on “Close” to exit the configuration dialog
box.

Go into runtime. You may get a message saying that there are not any historical
alarms for that time range. This is ok, there probably were not any alarms triggered
since we started logging alarms.

By viewing the traffic light for each, verify that your alarm server and logger has
started and triggered a new alarm by changing a tag value in the
icTonicsTankMonitor display. See that there are alarms in the Historical Alarms tab
of the viewer, like the example in Figure L8.5.

Real Time Alarms | Historical Alarms

Original Time / Date Tag
6f17/2010 2:23 PM Churning Blade3 Status The churning blade in Tank 3 is moving
6/17/2010 2:23 PM Churning Blade3 Status The churning blade in Tank 3 has stopped moving
6/17/2010 2:23 PM Tankl Level Tank1 Level is normal

Descripticn

6f17/2010 2:14 PM Churning Bladel Status The churning blade in Tank 1 has stopped moving
6/17/2010 2:14 PM Churning Blade2 Status The churning blade in Tank 2 has stopped moving
6/17/2010 12:53 PM Churning Blade3 Status The churning blade in Tank 3 has stopped moving

‘ M % page:ll > M Records per Page : 1000 6/18/2010 12:00 AM - £/17/2010 12:00 AM

Figure L8.5 - Historical Data
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Review: AlarmWorX64 Logger R8

8.1.

8.2.

Objectives Review

You should now know and understand the following topics:

e AlarmWorX64 Logger and how to start the service

e Configuring an AlarmWorX64 Logger database connection to log alarms

e Adding server-side and client-side filters for alarm logging and column
definitions

e Creating node configurations in AlarmWorX64 Logger

Summary

The AlarmWorX64 Logger provides a permanent copy (database storage or printed
copy) of alarm and event notifications produced by any OPC AE servers.
AlarmWorX64 Logger subscribes to an OPC AE server and then stores the information
in a database. You can configure the AlarmWorX64 Logger within the GENESIS64
Workbench.

In AlarmWorX64 Logger, you can create a configuration that subscribes to an alarm
server (usually AlarmWorX64 Server) as the source of alarms you want to log. You can
also add filters to limit the information that is logged into the database.

There are two types of filters: server-side and client-side. The server-side filter sorts
alarm data coming from the alarm server into the logger, and the client-side filter filters
data coming from the logger into the database.

The subscription to the alarm server ensures that the logger receives any alarm
triggered in the alarm server. The received alarm is then logged into the destination
database specified in the configuration settings. The database itself can be the
configuration database for the AlarmWorX64 Logger (default) or any other MS SQL
database.

136607
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8.3.

You can also have multiple configurations in the same machine and use those
configurations for multiple machines by configuring the nodes. After creating the
configurations you want to use, you can add nodes and link them to those
configurations. You can also link the same configurations to different machines or link
multiple configurations to the same machine. This is very useful because if you have
different subscriptions to different alarm (and/or event) servers but would like to log
data to one machine, you will be able to do that as well.

Terms
Alarm Logger Columns Alarm Logger Configuration Alarm Logger Node
AlarmWorX64 Logger Client-side Filtering Printer Logging
Redundancy Server-side Filtering Table Management

8.4. Test Your Knowledge

In this chapter, you learned how to create an alarm logger configuration and set it up to
log alarm information. Before you continue, make sure you can answer the following
questions.

1. How do you connect to an alarm server to receive the information to log?

a. Subscribe to an OPC AE server

b. Draw a connection between the alarms and the logger
c. Filter the alarms that you want to log

d. Add alarm columns to log the data

2. If you want the alarm logger in Machine A to subscribe to an alarm server in
Machine B and you want to limit bandwidth usage, what would you do in the logger?

No changes are needed in the configuration
Set up client-side filtering

Set up server-side filtering

Log into a different database

o0 o

)

b
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3.

Review: AlarmWorX64 Logger R8-3

If you want to keep data for a year and store each month’s data in a new table, what
do you need to do?

a. Nothing, it does that automatically

b. Set up the active table

c. Set up the archive tables

d. Set up the active table and archive tables

True or False: You will need to associate an Alarm Configuration with a node for
the configuration to work.

136607
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AlarmWorX64 Logger can send alarms and events to which of the following?

A database

A printer

A fax

An e-mail

All of the above
Both A and B
Both C and D
None of the above

S@ e oo o
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TrendWorX64 Logger 9

TrendWorX64 Logger is a server application that is installed as part of the GENESIS64
suite. It handles data logging and data retrieval as well as multiple types of databases.
The logger collects data from an OPC UA and OPC DA real-time data source and sends
that data to a SQL server database such as Microsoft SQL Server 2008 or SQL Server
2008 Express Edition. Its basic functions are to collect and log data for analysis and to
provide optional data redundancy.

The TrendWorX64 HDA server will connect to a TrendWorX64 Logger database
configuration and serve the data contained in that database to HDA clients such as the
TrendWorX64 Viewer. You can deploy the TrendWorX64 Logger using the same
computer on which the database resides or connect to a database on a different
computer on the network. You can configure TrendWorX64 Logger using
configuration forms in the Workbench.

Figure 9.1 shows a diagram of how TrendWorX64 fits in with the GENESIS64 product
family.

| o £ s |
o e
OPC L Server 2
- =2 ‘ Sorvers | ) g E‘ |JW = ‘
&= =) (uaDA e =2 ’
= XML DA, 2 <
HDA) c| 4 3\
; .‘ Configur thD tabas:
8| z
A o) Q' 5 \ §OLServw
ir B § - _’ sQLSem.-r ’
oee | & 5 f_j ==
‘ SNMP, 5 g _J
BACnet o Logger Databas;
7}
5:::35 —-— w

Figure 9.1 - TrendWorX64 Overview

After completing this chapter, you should be familiar with:

e TrendWorX64 Logger and how to launch it
e Database configurations

e Database groups and logging groups

e Tags that collect trend data

GENESIS64
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9.1. TrendWorX64 Logger in the Workbench
You can control various aspects of the TrendWorX64 Logger's behavior within a set of
configuration forms in the Workbench. Using these forms, you can select the database
that TrendWorX64 uses, create new databases, modify a database, and create and store
configuration(s) that support your trending displays. In the Workbench, you can start
and stop logging activities as needed.
To start TrendWorX64 Logger Configurator, go to Start — All Programs —
ICONICS GENESIS64 — TrendWorX64 — TrendWorX64 Logger. TrendWorX64
Logger opens in the Workbench as depicted in Figure 9.2. In this configuration, you
can set up your database groups, logging groups, and tags, which determines where and
what to log when the service starts.
The logging service relies on the FrameWorX64 server to send logging data to the
TrendWorX64 Viewer client. In the Windows Task manager, you should see that the
FrameWorX64 server process (IcoUAServer.exe) is running.
Workbench by ICONICS, Inc. - C:\Program Files\ICONICS\GENESIS64\Components\DefaultProjectprix o B R
Project Layout Arrange Applications Tools P Runtime &3 Style ~ @
b ZJ ':‘ Database
Runtime Lc-gvlr & Start/Stop :
Mode Switch Lg;xr Service | Qhrprtr:-ir: 1 Edit
Project Explorer - (15 Applications) ')
TrenderX64 Logger
ERY ocaios
= &3 TwxConfig (Active)
= ¢ Conrfiguration
= @ Database Group
= w Logging Group
> Ramp
o Sine
A
F, 4
= J
Configuration and 3D Viewlng of Real-Time and Historical Data
LEODw e 2L B
Figure 9.2 - TrendWorX64 Logger in the Workbench
—_
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9.2.

Database Configurations

To configure the TrendWorX64 logger in the configurator, you need to make sure that
you have a configuration database first. The GENESIS64 installation comes with a
default configuration database depending on the options you choose during installation.
However, you may create additional configuration databases as you wish.

You can create a configuration database by right-clicking on localhost in the Project
Explorer and selecting the “New Database” menu item. Alternatively, you can click on
the “Database” button in the Home ribbon and select “New Database”.

The database creation wizard will come up and assist you through creating the
configuration database. During this setup, you will be given the choice of including
sample data. This option is selected by default. If you do not want to include sample
data, you can uncheck this option before creating the configuration database.

Once you complete the steps in the wizard, you will see the database in the Project
Explorer, with the database’s Configuration node below it in the tree (if you included
sample data).

To change the configuration’s settings, double-click on the Configuration node in the
Workbench’s Project Explorer. The figure below shows the settings that are available
for the configuration.

* s TrendWorX64 Logger Configuration
FN
Mame: Corfiguration

Configurabon Settings

| Use Global Connection

| Use UTC Time

Retnials: hi=

Fetrial Delay: b= seconds
Max Samples: 1200 =

Max Logging Packets: 1215

o[t |

Figure 9.3 - TrendWorX64 Configuration settings

GENESIS64
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9.3.

Only one configuration per computer can be active at any given time; you must make
the database active to use its configuration. To make the configuration database active,
right-click on the database in the Project Explorer and select “Make Active” from the
popup menu.

Database Groups

In order to log data, you must create a database group that specifies how to connect a
database to store the information. You can have one or more database groups for a
trend configuration. Each database group acts as a physical connection to the database,
and manages data updates and logging activities. It is also a grouping of logging groups.

To create a database group, you can right-click on the database configuration, and then
select “Database Group”. The Database Group configurator appears with the Database
Connection tab displayed, where you can specify the database connection, as illustrated
in Figure 9.4.

TrendWorX64 Logger Database Group

Mame: Database Group

Database Connection |Store And Forward |

Primary Data Source

OLE DE Provider: Microsoft SQL Server 2005
Data Source:

Initial Catalog:

Change Connection ...

Apply || Refresh | | Help...

Figure 9.4 - TrendWorX64 Logger Database Group - Database Connection Tab

When creating a database group, enter a name. Then on the Database Connection tab
click on the “Change Connection” button to open the OLE DB Connection dialog.
Enter the connection information for the primary data source, and then click on the
“OK” button.
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9.4.

Adding Logging Groups

It is likely that the TrendWorX64 Logger will be storing data for many different kinds
of tags from the data source. Some tags may collect data from light sensors, other tags
may collect data from security sensors, and still other tags monitors or control the
physical plant. To organize the various types of tags that collect data, you can create as
many logging groups as you need for the database group.

Not only does a logging group serve as a folder for tags, it also holds important settings
for those tags. With these settings, you can:

e Control data collection rates and refresh rates for the tags

e Automate data collection by specifying the time spans when you want data to be
collected from the logging group’s tags

e Indicate when you want the collected data to be logged (that is, stored) in the
database

e Manage the database tables that contain the logged data

To create a new logging group, right-click on the database group and select “Logging
Group” from the popup menu. This displays the logging group configurator with the
Data Collection tab on top, as shown in Figure 9.5. Let us talk about your
configuration options.

TrendWorX64 Logger Logging Group

Mame: MNew Logaing Group

Data Collection |Start,-’5top I Logging I Tablefs) Managementl

Rate Settings
Hours Minutes  Seconds  MilliSeconds
Data collection rate: = = 1= =
Calculation period: = = 1= =
Other Settings
Enable Data Refresh Refresh Interval: 3600 = seconds

[7] Force Interval Logging
[] Enable Batch Tracking
Batch Reference Tag:

Lot Tag:

Figure 9.5 - Data Collection Tab for a Logging Group

GENESIS64
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9.4.1. Data Collection

)

b

\

On the Data Collection tab, the Data Collection Rate sets the frequency of how often
to collect samples for the tags that you will be adding to the logging group. The default
is 200 milliseconds, or 5 samples per second. The Calculation Period determines how
often trending data are calculated for an aggregate function; by default, one update is
calculated each second. The data collection rate and calculation period play a major
role in consuming TrendWorX64 Logger and data source (SQL server) system
resources. If your servers become sluggish, you may have to consider collecting fewer
samples or lengthening the calculation period for fewer updates.

Use the “Enable Data Refresh” checkbox to refresh the data used for historical trend
logging. This option makes a request to read (refresh) data to get an updated sample
timestamp with the most recent value. The Refresh Interval must be longer than the
data collection rate; this longer interval is necessary for getting responsive historical
replay performance.

“Force Interval Logging” uses the TrendWorX64 Logger to force logging even when
there is no change in data. Because OPC is change based, if values do not change
between collection intervals, the OPC server may not send update to the trend server,
causing no logged data. This option allows the server to actively poll data from the
OPC server instead, making sure that there are data to log into the database even if
there is no change in the tag’s value. Having this type of data may be important to you
later when you are tracking down values for critical OPC points.

TrendWorX64 supports batch and lot tracking. You can Enable Batch Tracking for
the logging group and define OPC string signals that store the current Batch and Lot
information. Batch and lot numbers can be retrieved automatically using a bar scanner
or they can be entered manually using a display created in GraphWorX64.
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9.4.2. Automated Data Collection Times

On the logging group’s Start/Stop tab, shown in Figure 9.6, you can automate the
times or conditions under which you want the logging group’s data collection to begin
and end. Using this method, you can automatically start capturing data at a certain time
or stop collecting data when collection or data no longer needed. Although you are not
required to end data collection for a logging group, preserving resources when no data
collection is required is a good habit.

NOTE: This tab dictates times for data collection only. Collected data held in memory
is logged to disk in accordance with options on the Logging tab.

TrendWorX64 Logger Logging Group
Name: New Logging Group
Data Collection | Start/Stop | Logging I Table(s) Management |
Start Setfings
On Start
Days Hours Minutes  Seconds
[] On Time 156 1815 :
[] On Interval 0 1k
[7] On Cendition
Stop Settings
Days Hours Minutes  Seconds
[ On Time 156 1815 :
[] On Interval 0} 1
[ On Cendition

Figure 9.6 - Automated Start and Stop for a Logging Group

In automating start and stop times for data collection, you can:

e Start data collection immediately when the logger starts up by selecting
On Start.

e Define the exact time at which you want data collection to start and/or stop each
day by selecting On Time.

e Specify a length of time after which you want data collection to start after
stopping, or stop after starting, by selecting On Interval

e Create a Boolean expression that evaluates to True or False to define the start or
stop of data collection, in which case you select On Condition.

GENESIS64
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9.4.3.

You can use more than one of these options for starting data collection as well as for
stopping it. You can also use different methods for starting than you use for stopping;
for example, you can start every day at 8:00 AM (On Time) and stop when a key piece
of equipment shuts off (On Condition).

Your Data Logging Strategy

On the logging group’s Logging tab shown below, you set the times or conditions
under which you want all collected data in memory to be logged (that is, stored) in the
database.

TrendWorX64 Logger Logging Group

MName: MNew Logging Group

| Data Collection | Starthtopl Logging |Tab|e{s} Management|

Logging Settings

Hours Minutes  Seconds
] On Time 15 1815 :
On Interval 0t e 30
On Records El=

[] On Conditicn

Figure 9.7 - Data Logging Times

The On Time option lets you specify the exact time at which data is to be logged each
day. All data in memory at that time will be logged. With On Interval, you can specify
the interval at which data logging occurs (for example, every 30 minutes). With
On Condition, you can enter a Boolean expression that causes data to be logged when
the expression becomes true. Finally, with On Records, each tag’s data will be logged
when the specified number of records has been collected. This last option gives you
some control over the number of records being held in memory.
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9.4.4. Your Table Management Strategy

When data is logged, it is stored in tables. You can set up data logging so that data is
stored to multiple tables in a sequential order. Doing this provides you with:

Faster access to trend data. Trend clients can be configured in a way that they
can retrieve data from the most-recently-created tables, while the other tables
are maintained for reporting and comparison to the data in the most-recently-
created table.

Database Optimization. Although historical information is retrieved by
combining information from various historical tables, the ability to store data in
multiple sequential tables optimizes performance by removing older, unneeded
tables.

Improved Load Balancing. It also helps in designing a configuration for
system load balancing, as you can write tables to different SQL servers. By
controlling the size of each table, you avoid creating extremely large tables that
may degrade overall performance. To accelerate data retrieval, SQL Server
creates the necessary database schema to maintain updated information with
respect to the time interval at which each table logs data.

Use the Table Management tab, shown in Figure 9.8, to specify the number of tables in
the database and when to create a new table. Start by giving the table a name.

-

TrendWorX64 Logger Logging Group

Mame: MNew Logging Group

| Data Collection | Start/Stop | Logging | Table(s) Management
Table(s) Management

Table Name: NewTable
Mumber Of Tables: 10 Startup Table: 15

Create NewTable
V| Any Time Logging Starts
Days Hours Minutes Seconds
On Time 15 181= :

m

On Interval 0= 15

On Condition

Figure 9.8 - Managing a Logging Tables

Start by giving the tables a basic table name. You should also enter a Startup Table
number to tell the logger how to create the first logging table. The name of the table is
the table name appended by the table number starting with the startup table number.

GENESIS64
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9.5.

9.5.1.

)

b

)

The Number of Tables field determines the maximum number of tables that will be
created (the maximum is 3,000). This gives you the ability to manage the capacity of
the hard drive by limiting the number of tables in the database. When that number of
tables is reached and filled, the oldest table will be overwritten with most recent data.

You must also specify the occasion for creating a new table. To create a new table
every time data logging begins, select Any Time Logging Starts. To create a new table
at a set time each day, select On Time and specify the time. To create new tables at a
predetermined interval, such as every 5 days, select On Interval and specify the
interval. To create a new table whenever a Boolean expression that you have created
evaluates to true, select On Condition and then specify the expression.

Add Tags to a Logging Group

In addition to collection, logging, and table specification, the logging group is a
container for the tag or tags it collects and logs data. Tags contain the data that you are
collecting and logging for trend analysis. Tag data is collected into memory, and then
stored in the active database.

You can add tags one at a time. Or you can add multiple tags using the Tag Import
Wizard.

Adding One Tag at a Time

To add a tag to a logging group, right-click on the logging group, and select Tag from
the popup menu. Then, you can configure the tag in the Tag configurator, shown in
Figure 9.9.



9.5.2.

TrendWorX64 Logger 9-11

Each tag is made up of a data source and the attributes or fields that are collected by
that data source. You have control over the attributes and fields that are collected, but
the path to the OPC UA or OPC DA tag is fixed to reference the particular tag of
interest. In building the tag path, which is referred to as the signal name, you can use
global and language aliasing to make it easier to create and work with tags. With this in
mind, enter the Signal Name and a description of the tag.

~ TrendWorX64 Logger Tag

MName: Ramp

Properties
Signal Name: @simB4:Double. Ramp(5.0,100,180) Valus B
Description: m B
Engineering Units: i
. ——————  Ranges Deadband

Log To Disk: All Samples - .

Hi Limit: 100,00 Absolute

It 000= o e

/| Update ranges on start 5.00 =

Figure 9.9 - Adding a Tag to a Logging Group

You must also specify which collected samples you want to log to disk. You can log all
samples or specify a selected value (such as the minimum, the maximum, the average,
and so on) from the Log to Disk dropdown list. Selecting the “Use Calculation Period”
checkbox forces the database to recalculate aggregates at sub-intervals defined on the
logging group’s Logging Settings tab and applies to only the Max, Min, Avg, and Std.
Dev. functions. Leaving the “Use Calculation Period” checkbox empty means that all
aggregate functions are calculated based on the sample values as samples are written to
disk.

Other options are also available for limiting the data that is logged. You can set a range
for the samples and you can also use a deadband filter. The online help for
TrendWorX64 Logger provides a good explanation of these options; you can navigate
to the “Tags” online help topic by clicking on the Help icon at the top-right of the
Workbench, then from the help’s Content tab navigate to TrendWorX64 —
TrendWorX64 Logger — Tags.

Creating Several Trend Tags at Once

TrendWorX64 Logger has a Tag Import Wizard which you can use to create multiple
trend tags from your OPC tags. Like the Tag Import Wizard in AlarmWorX64 Server,
the TrendWorX64 Tag Import Wizard lets you specify a common naming system for all

GENESIS64
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generated trend tags that is incremented by 1 for each tag. Default values are used for
each generated tag, which you can modify after its creation.

To generate multiple trend tags, right-click on the logging group in the TrendWorX64
Logger in the Project Explorer, then select Tag Import Wizard. Alternatively, on the
Home ribbon click the Add button and select Tag Import Wizard from the dropdown
menu.

This opens the TrendWorX64 Logger Import Tags form shown in Figure 9.10, which
Is similar to, but simpler than, the form used, by AlarmWorX64 Server. Provide a base
name, the first number, and the number of numeric places. Then add all of the tags you
want to add to the logging group, and then click the “Import” button.

Li_l | TrendWorX64 Logger Import Tags

Generated Mame

Ease [tem Mame: I

First Mumber: I‘I 5: Mumeric F'Iaces:lg 3:
Add Tags | Remawve |
Data Source | tem Name

_

Import | Progress. .. |

Help... |

Figure 9.10 - Tag Import Wizard in TrendWorX64 Logger
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Lab: TrendWorX64 Logger L9

9.1. Lab Overview

Many companies want to log plant floor data for analysis and icTonics is no different.
They have requested that we set up a logging mechanism that allows them to look at
older data and analyze it in the future.

Estimated time to complete this lab: 20 minutes

9.1.1. Task Checklist

Jabbo
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In this lab, you will complete the following tasks:

e Create a new TrendWorX64 configuration database
e Create a new trend configuration

e Create a new database group

e Create a new logging group

e Make a connection to a logging database

e Add tagsto log

e View the logged data for the tag

9.1.2. Support Files

You do not need any supporting files to complete this lab.

GENESIS64
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9.2. (Configure TrendWorX64 Server

The TrendWorX64 configuration allows you to set up OPC tags whose values you want
to log. We will create a configuration that specifies where to log data, how fast to
collect data, and how often to write data into the database.

1.

9.

Open the Workbench if you have closed it since the previous lab and select
TrendWorX64 Logger in the Project Explorer.

In the Home ribbon, click on the “Database” button and select “New Database”.

The Create Database Wizard should come up. Click on “Next” to get to the
Database option screen.

Uncheck the Include Sample Data option and name the database
“icTonicsTrendConfig”.

Uncheck the “Include Sample Data” checkbox.
Click on “Finish” to create the new configuration database.

You should see your configuration in the Project Explorer. Expand
icTonicsTrendConfig to expose the Configuration folder. You should have an
empty Configuration folder.

Right-click on Configuration and select “+ Database Group”, as shown Figure
L9.1.

Project Explorer - (15 Applications) o
- = &,
TrendWorX64 Logger
= {' localhost
T EJ TwodCorfig (Active)
= B icTonics TrendConfig
ci -3 Corfiguration

o Edit
=45 Edit On New Tab
Rename

=i
=& Database Group

o

Figure L9.1 - Adding a Database Group

A new tab will open showing configuration properties for the new database group.
Name this database group “icTonicsTrends”.
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10. In the Database Connection tab, click on the “Change Connection” button to
bring up the OLE DB Connection dialog box.

11. Leave the OLE DB Provider as Microsoft SQL Server. Change the Server Name to
“(loca)\SQLEXPRESS” and select “icTonicsTrendData” as the database. The
finished configuration should look similar to Figure L9.2.

OLE DB Connection x|

OLE DB Provider:

Server name: Il]cncal}"-.SO LEXFRESS j Fefresh |

¢ Lse Windows NT Integrated security
" Use specific user name and password:

User name: I Passward: I

Database: |iu:T|:uni|:sTrend Data j

Test Connection... | ok | cancel |

Figure L9.2 - Database Connection Configuration

12. Click on the “Test Connection” button. After a successful test, click on “OK” to
close out of this dialog box.

13. Click on “Apply” to save the changes. You may get a message telling you that
changes will not take effect until the logger restarts, just click on “OK” to close the
message box.

14. Right-click on the icTonicsTrend database group and select “+ Logging Group”.

Froject Explorer - (16 &pplications) 3
- = g8
TrendWorX64 Logger
B {' localhast
= B TwmConfig [Sctive)
= % Configuration
F @ Databaze Group
w Logaging Group
= BJ icTonicsTrendConfig
= 5 Configuration

Colll i T oniczTrends
[ Edit
=% Edit On New Tab
= Rename

¥ Delete

" aF  Logging Group |

Figure L9.3 - Adding a Logging Group
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15. A new tab should open called the Logger Logging Group. Rename this logging
group “Tank Levels”.

16. In the Data Collection tab, change the Data collection rate and Calculation period
to 5 seconds.

17. Since our data does not change often, let us put a checkmark in the “Force Interval
Logging” check box. Your finished configuration should look similar to Figure
L9.4. Click on “Apply” to save the changes.

NOTE: You can hover the mouse cursor over the various checkboxes to review the associated Tool Tips.
This will help you understand each fields function.

TrendWorxb4 Logger Logging Group

I arme: ITank Lewvels

Data Collection |Slalt.-"5tl:l|3| Lnggingl Tablels] Managementl

Rate Settings

Hours Minutez  Seconds  MiliSeconds
Datacellectionrate: | 04 | 0o | 55 | o4
Calculation periad: I Dﬁ I Dﬁ I Eﬁ I Dﬁ
Other Settings

v Enable Data Refrash Refresh Interval: I 3E;|:||333 seconds

¥ Force Interval Logging
[ Enable Batch Tracking

Batch Reference T ag: I |
Lot Tag: I |

Figure L9.4 - Data Collection Tab

18. Select the Logging tab. Uncheck the “On Records” option. We will leave the
default logging condition at “On Interval every 30 seconds”.
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5
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19. Select the Table(s) Management tab. Change the Table Name to “TankLevels”.
Uncheck the option to create new table Any Time Logging Starts and check the
option to create a new table “On Time”. Set it to 11:00 PM (23 Hours, 0 Minutes
and 0 Seconds). Your finished configuration should look similar to Figure L9.5.

TrendWorX64 Logger Logging Group

Name: ITanI-: Levels

' Data Collection | Start/Stop | Logging  Tablels) Management

Table(s) Management

Tahble Name: ITanI-:LeveIs

ﬂumbeerTables:l 1|}E§ Startup Table: I 13:

Create NewTable

[ Any Time Logging Starts

Days Hours Minutes Seconds
] E [z | o [ o
[~ On Interval | =4 I = | 0= I =

Jabbo

[~ On Condition |

Figure L9.5 - Table(s) Management Tab

20. Click on “Apply” to save the configuration. We will now add the tags to log the

data.

21. Right-click on “Tank Levels” and select “+ Tag”. A new tab should open with tag

properties.

Project Explarer - [16 Applications) s
- = g,
TrendWorX64 Logger
= {' localhost
= E,. TwConfig [fctive)
= % Configuration
F g Database Group
w Logging Group
= B icTonicsTrendConfig
= & Configuration
B @ icTonicsTrends
[
o Edit
=5 Edit OnMNew Tab
Rename
Delete

Multiple Tags ...

o [Be] 2= X A,

Tag |

Taqg Import Wizard

Figure L9.6 - Adding Trend Tags

GENESIS64
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22. Name this tag “Tank1 Level”. Click on the ellipsis button next to the Signal Name
field to bring up the Data Browser.

23. In the Data Browser, we will look for the following tag:
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank1. TankLevel.Value
Select it and then click on “OK” to go back to the Tag Configuration screen.

24. We can leave everything else as the default for the tag configuration. Click on
“Apply” to save the changes. Your finished tag configuration should look similar to
Figure L9.7.

B Trend¥Work64 Logger Tag

MHarme: ITank'I Lewvel

Properties

Sighal Mame: I@IEDNIES.Ic:onicsElF'EU.t’-‘n.Server.VE\.icTonics.Tanks.US.-’-‘«.Fm:bom.Tank'l.TankLeveI.\-"aIue |

Dezcription: I ::I |

Engineering Urits: | |
. Ranges—— ] [ Deadband

Log To Disk: [ & 5amples | !

Hi Lirnit: I 1[||:|.|303: % Absolute
[T Use calculation periad La Lirit Im " Percent

v Update ranges on start Qo0=

Figure L9.7 - Tag Configuration

25. Click on the Start/Stop light in the ribbon to stop the data logging service. The light
should turn red.

26. Right click on the icTonicsTrendConfig database and select “Make Active”. This
will make the configuration database you created active.

27. Click on the Start/Stop light in the ribbon again and start data logging service. The
light should turn green.
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9.3. Viewing Logged Data

You can view the trend data by using the Trend Viewer. We will go into more details
about the trend viewer in the next chapter. For now, it is just a container for viewing
logged data.

1.

10.

In the Workbench64 Project Explorer, select TrendWorX64 and right-click "New
Trend" from the tool bar across the top of the screen to create a new trend.

Double-click on the white space in the work area to bring up the “Configure your
Control” dialog box.

Right-click on “Chart” in the left-hand pane of the dialog box, and select + Add —
Plot.

Right-click on “Plot”, and select + Add — Pen.

Select the Pen you just added on the left-hand pane. In the General tab on the right,
click on the ellipsis button next to Data Source to bring up the Data Browser.

Click “Home” on the left-hand side and double-click on “Historical Data” on the
right-hand side.

Double-click on TrendWorX64 — icTonicsTrends — Tank Levels — Tankl Level
and then click on “OK”.

Click on “Close” in the configuration dialog box.

Save the configuration in the c:\training folder with the name “icTonicsTrend64” by
clicking on the “Save” button in the ribbon or by clicking the “File” button left to
the “Runtime” button on the bar right above the alarm viewer. The file extension
will be “.twxx” or “.twxxs” (for Silverlight files).

You can now go into runtime and see your trend. Feel free to change the values of
the Tank1l Level tag a few times to see the value on your graph change.

9.4. Trend Logger Tag Multiply

1. Now we will add similar loggers for tank 2 and tank 3. For this we can use the
Multiply function which makes it easier to create similar alarms.

Jabbo
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2. Right click on the “Tank 1 Level” logger tag and select Multiply to launch the

Multiply Options dialog box. You could alternatively select “Tank 1 Level” and
click on Multiply icon in the Clipboard section of the ribbon.

Set the Number of items to “2”, make sure the check boxes in the Modify column
have all been checked. As you can see in the figure below. Click OK.

[l Multiply Options |_ O] ]
Number of items I EE —Change for all properties
First numb: I 3
™ Perform a deep copy of the item ISt numast i~
Murmenic: places I 332
Multiply properties:
Modify | Property Name Base Walue First Mumber Mumeric Places
Signal Mame @ICOMICS IeanicsDPOUASer.. = =
V¥ [Name Tank 1 Level 1= 3=
¥ | Description 1::’ 3::’
In the "Base Yalue' you can use the placehalder "{0}" to modify the property's value. If pou do not use the
placeholder, the increment i automatically appended at the end of the "Base Yalue".
A

L9.8 - Multiply Options Dialog box

This step is very important as it will affect your alarm functionality for the rest of
the training session. Carefully review and edit each of the newly created logger tags
and make the appropriate changes to the “Name:” and the “Signal Name:” sections
because they are Unique for each tag. Each of the newly created tags will have the
same OPC Input values. As in the example below for the multiplied tags, change the
OPC Inputs from Tank1 to Tank2 and Tanka3.

@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tankl.TankLevel.Value
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank2. TankLevel.Value
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro.Tank3.TankLevel.Value

5. Your finished configuration may look like the following:

4
=

b

Project Explorer - (15 Applications) n
- |
TrendWorX64 Logger
= 4 localhost
£ E,, TwaConfig {Active)
= B icTonicsTrendConfig
= & Configuration
= @ icToncisTrends
= w Tank Levels
ros Tank2 Level
ot Tank3 Level

Figure L9.9 - Advanced TrendWorX64 Configuration
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Review: TrendWorX64 Logger R9

9.1.

9.2.

Objectives Review

You should now know and understand the following topics:

e TrendWorX64 Logger and how to launch it
e Database configurations

e Database groups and logging groups

e Connecting to a logging database

e Adding tags for logging trend data

e Viewing trend data

Summary

TrendWorX64 Logger handles data logging and data retrieval among multiple types of
databases. The logger collects data from OPC UA and OPC DA real-time data sources
and sends that data to a SQL server database such as Microsoft SQL Server 2005 or
SQL Server 2005 Express Edition.

You can control various aspects of the TrendWorX64 Logger's behavior from within a
set of configuration forms in the Workbench. Using these forms, you can select the
database that TrendWorX64 Logger uses, create new databases, modify databases, and
create and store configuration(s) that support your trending displays.

During installation of TrendWorX64, you can install a default configuration database.
The TrendWorX64 Logger configurator provides a wizard for creating new SQL Server
2005 or SQL Server 2005 Express Edition configuration databases.

By creating database groups, you identify the primary data sources and can configure
redundant databases. Each database group acts as the physical connection to the
database, and it manages data updates and logging activities for one or more logging
groups.

Tags contain the data that you are collecting and logging. Tag data is collected into
memory and then stored in the active database table during logging. To organize the
various types of tags that collect data, you can create as many logging groups as you
need for each database group.

186607 79X I0MPULRLL
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A logging group serves as a folder for tags, and it holds tag settings that control data
collection rates. The logging group also determines the times at which data will be
collected and the rate at which collected data will be logged to the database, and it
manages the database tables that contain the logged data.

9.3. Terms
Database Group Logging Group Signal Name
TrendWorX64 Configuration TrendWorX64 Logger

9.4. Test Your Knowledge

In this chapter, we discussed how to use TrendWorX64 Logger. Before continuing to
the next chapter, make sure you can answer the questions below:

1. Where do you define the database in which you want to log data?

a. Inthe configuration properties form
b. In the database group

c. Inthe logging group

d. Inthe individual tag

2. Where do you add tags?

In the database group

In the trend configuration
In the logging group
None of the above

o0 o

3. What steps might you take if data collection becomes sluggish?

Collect fewer samples
Lengthen the calculation period
Log data more frequently

All of the above

Both A and B

Both Aand C

Both B and C

None of the above

S@ e oo o
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4. Which of the following statements are true when configuring a logging group to
start data collection?

a.
b.

« ~h

Data collection can be configured to start at the same time each day

Data collection can be configured to occur when a Boolean expression evaluates
to true

You can specify how soon you want data collection to start after stopping, or
stop after starting

No options are available; data collection always starts when the logger service
starts and always stops when the logger service stops.

All above

A, B, and C

None of the above

5. Which of the following statements are true when configuring a logging group for
data logging?

a.
b.

f.
g.

Logging can be configured to log data at the same time each day

Logging can be configured to occur when a Boolean expression evaluates to
True

You can specify a time interval for logging data

Logging can be configured to log data after a certain number of records have
been collected

All above

B,C,and D

None of the above

6. True or False: It is possible to configure a logging group to log into one or more
data tables.

186607 79X I0MPULRLL
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TrendWorX64 Viewer Control 10

The ICONICS TrendWorX64 Viewer, shown in Figure 10.1, is a client application that
provides real-time and historical data trend displays within the GENESIS64 product
family. The viewer communicates to OPC UA, OPC DA, and OPC UA HDA servers to
provide trend displays based on the connections to the data source that you specify.

3D Line Plot

JAM3IN

79XI0MpuaI L

y G 7.6260338963053  3:35:28 PM
@ Bl Trangle3D Good 58.33599999933¢ 339528 PM

Figure 10.1 - TrendWorX64 Viewer

Features of the Trend\WorX64 Viewer include:

e Real-time data displays

e Historical data displays

e Data utility functions

e Sophisticated, multi-threaded data buffering to guarantee data integrity with
support for customer-configurable data collection rates

GENESIS64
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With TrendWorX64 Viewer you can use the following features and more:

e 3D visualization

A side panel

Multiple tabs with multiple charts

Multiple pens and a runtime legend that identifies them
Plots that can swap the Y and X axes

A summary view

e Ability to modify and customize the display at runtime

By the end of this chapter, you will be familiar with the following concepts:

TrendWorX64 Viewer properties and different kinds of modes
Chart options

The side panel

Tabs, plots, and pens

Time and rates

Runtime operations

Workbench vs. GraphWorX64 displays

10.1. TrendWorX64 Viewer Modes

)

o

)

The TrendWorX64 Viewer has three different modes: Configuration mode, Runtime
mode, and Freeze mode.

Configuration mode is design for changing the properties. In Runtime mode the data is
collected and displayed and the chart updates according to the data received from the
OPC servers. During runtime, you can freeze the display and examine the data in it.
The data still collects, but the display stops updating with current data until you leave
freeze mode.
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10.2. TrendWorX64 Viewer Properties

The TrendWorX64 Viewer Properties dialog, shown in Figure 10.3, is the trend
configuration interface, which is accessible from Workbench or GraphWorX64. It is
more appropriate to describe it as a “control”, which is itself a container that can
contain additional objects. To open this dialog, simply click on the “Configure” button
in TrendWorX64 Viewer Configuration ribbon.

When you first open the dialog for a new trend, the Viewer control contains two
configurable items in the tree structure on the left: a side panel and a tab that has a chart
in it. It looks something like the tree in Figure 10.2.

Configure your Control

; Side Panel
= ~ Tab
“ellly| Chart

Figure 10.2 - Default Structure of Objects in the TrendWorX64 Viewer

Clicking on TrendWorX64Viewer (or TwxViewControl) in the tree offers general
options such as whether there is a border or if the runtime toolbar appears as well as
header, title and subtitle options. Figure 10.3 shows the Appearance tab (with the

Advanced tab behind it) for the TrendWorX64Viewer tree items. g
) @D
E— = -
[OF IEEIIEers] | [ Awearence |Advanced
Side Panel Control
& t] ChantView1
Bb Plott 9] Show ToalEar 9] Show Side Panel
-] Sine3D Start Position [Hidden  +|
i Ramp3D
] Triangle3D Tab Position Top >
I ChartView?2
= Plot2 T
ﬁ:‘ge Tert 3D Line Plot =
. ﬂm\ﬁt’a" Font [Segoe Ul =| Cleod [ ialic
= Plot3 size: [14 |2 Padding: [0 [= Color:
- Sine3D
i Triangle3D St
% Ramp3D -
o Tabl Text [ E
= i‘u‘ﬁ::j" Font [Segoell =) [[]Bold [halic [ Uncer
::::: :;‘m Size: 12 = Padding: 0 = Color: i
% Ramp
Tab2
| ChartView
-/ Plots
) Sine
<] Triangle
. Ramp
Tap3
I ChartView
B Ploté
) Sined
) Triangle3D
- Ramp3D
Add

Figure 10.3 - TrendWorX64 Viewer Properties

NOTE: Not all of these configuration options are within the scope of this class. For
more information about TrendWorX64 Viewer properties, please refer to the
TrendWorX64 Viewer Help documentation.

GENESIS64
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10.2.1. Appearance Settings

The Appearance tab, shown previously in Figure 10.3, appears by default when you
select the viewer object. This tab sets the appearance properties for the trend viewer’s
toolbar, side panel, title, and subtitle.

The “Show Toolbar” checkbox lets you prevent the toolbar from appearing with the
trend, but if you choose to show it you use the “Start Position” option to choose the
toolbar’s initial position. You can dock the toolbar at the top, bottom, right, left, or let it
float. The toolbar appears only in Runtime or Freeze mode. If the toolbar is hidden,
runtime operators can double-click on the display to show the toolbar.

The “Show Side Panel” checkbox and “Position” option control the display of the
viewer’s side panel at runtime and specify the position of the side panel at the top,
bottom, left, or right of the trend. The side panel is a powerful feature, which allows
you to switch between the different types of charts predefined in TrendWorX64 Viewer.
If you choose to show the side panel, make sure you configure it.

Although the Side Panel object appears just below the Viewer object in the configurator
tree, we are going to side step it for the moment and focus on the Viewer’s other
objects. After that, we will return to the topic of the side panel.

10.2.2. Advanced Settings

)

b

)

The Advanced tab lets you customize the TrendWorX64 Viewer’s appearance,
behavior, header, measurements, text, etc. Properties on the Advanced tab come with
helpful tips that appear for the selected property at the bottom of the tab.
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10.3. Tabs

TrendWorX64 Viewer allows you to create multiple tabs inside the Viewer. These tabs
are visible in Configuration mode as well as in Runtime mode. Figure 10.4 illustrates
that a TrendWorX64 Viewer with multiple tabs and a side panel that provides a
consolidated view of each tab. If you use these two features together in a Viewer, your
runtime users will be able to switch easily between graphs and gain access to certain
plots quickly.

JAM3IN
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Figure 10.4 - TrendWorX64 Viewer with Side Panel and Multiple Tabs

You can add a new tab to the Viewer by selecting the Viewer and then clicking on the

Add button at the bottom of the control’s configuration dialog. Or you can right-click
on the TrendWorX64Viewer in the tree control and select Add — Tab.

Selecting the tab in the tree control gives you access to its appearance tab where you
give the tab a title, and can set a color scheme for the tab when it is selected and not
selected. To create a uniform appearance among the tabs in the Viewer, you can also
apply that scheme to all other tabs simply by clicking the “Apply To All Tabs” button.

At times, you may want to copy a fully-configured tab along with all of its charts. After
copying it, you can edit the tab and its charts to create a new graph. To do this, you
right-click the tab in the tree control and select the “Multiply” option. This lets you
make one or more copies of the tab and all of its components.

GENESIS64
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10.4. Chart View

A chart is a container that holds one or more plots. Each tab in the Viewer can have any
number of charts in it, but of course, you will limit the number of charts to keep the tab

from becoming unusable.

Charts come with several options, as shown in Figure 10.5. You will also notice in the

figure that charts can also be added to the side panel.

You add a chart to a tab by right clicking the tab object in the tree and selecting Add —
Chart. You configure a chart by selecting it in the tree view to bring up its options,
which are spread over four tabs: the General tab, the Time & Rate tab, the Charts
Elements tab, and the Advanced tab. We will look at the first three tabs in this course.

Configure your Control

-8 TrendWorX64Viewer

Side: Panel
&l
© Bl Plotl
- Sine3D
% Ramp3D
-2 Triangle3D
£l ChartView2
| B Plot2
24 Sine
~#4 Triangle
% Ramp
=l ChartView3
-/ Plot3
24 Sine3D
24 Triangle3D
-4 Ramp3D
Tab1
E-[h] ChartView

General | Time & Rate | Chart Elements | Advanced

General

Description ChartView1
Background D
Rurttime Cursor

Only in freeze mode

Legend

30 Visualization [

Position Bottom

Show selected pen range

Field selection

Time Difference
Low Range
High Range
Low Low Limit
Low Limit

High Limit

High High Limit
Filter

Units

Sample Count
Minimum
Maximum

Average

Standard Deviation
Cursor Value -

Visibility
Colars
Descnption
Pen Status
Lastvalue
Lasttime

Selected Field Settings

Summary View

Position [Bdttam

Figure 10.5 - Chart Options

NOTE: You can add a plot to the chart by selecting the chart object, then clicking the
Add button at the bottom of the screen.
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General Tab

The general appearance
Runtime cursor

Legend

Summary view

General | Time & Rate | Chart Elements | Advanced |

— General

10-7

On the chart’s General tab shown in Figure 10.6, you can set the following:

On the General tab, you can start by giving the chart a Description and choosing a
Background color or image.

Description I

Background

30 Visualization [

i
—Runtime Curzor

I Only in freeze mode

T Legend

Position Bottom

¥ | Show selected pen rang

(1

Field selection

Tag a
Cursor Value 2

Cursor Time 2

Walue Difference

Time Difference >
Low Range
High Range
Low Low Lirmit &
Low Limit

High Limit
High High Limit

F I'__Er _.I

Visibility
Colors
Description
Pen Status
Cursor Value
Cursor Time
Last value
Last time

Up

Down

—Selected Field Settings
Column alignment I j

—v Summary View

Position IBoﬁom

Figure 10.6 — The Chart’s General Options
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The “3D Visualization” checkbox gives the trend chart a third dimension, shown in the
example in Figure 10.7.

Figure 10.7 - 3D Visualization View

The cursor is always available to runtime users unless you put a checkmark in the
“Only in Freeze Mode” checkbox. The “Legend” checkbox allows you to show or hide
the legend in both runtime and configuration mode, and you can specify the content of
the legend. Runtime users can manipulate pens during runtime if the chart has a legend
that includes certain options. For example, if the legend includes the Visibility field,
runtime users can show and hide individual pens in the chart. Selecting the “Summary
View” checkbox displays a plot window to show the entire range of data that is
collected; the Summary View shows only in Freeze mode.

NOTE: More information about options on the General tab is available in the
TrendWorX32 Viewer’s online Help. In the Workbench, click the Help icon in the
upper right of the Workbench and then in the Contents tab navigate to the
TrendWorX64 Viewer topics.

10.4.2. Time & Rate Options Tab

The chart’s Time & Rate tab, shown in Figure 10.8, determines the data collection rate,
data display rate, chart refresh rate, and other factors that control what is stored in the
TrendWorX64 Viewer data buffer and what is displayed. You can alter these settings in
configuration mode, and in runtime mode using the runtime toolbar.

- Time & Rate | Chart Elements I Advanced

Time

Trend period ||': Di24 m: 05)2s: 00} ms: ODOLs

Summary period ||‘: Ok m: 15k2ds: 00p2 ms: DDOR

[] Use UTC time stamps

Time format Date format
Long time L3O DATE] -

Rates

Data collectionrate | h: 0] m: 00}2]s: 012 ms: 0DOR2

Display refreshrate | h: 02 m: 00}2]s: 0Dz ms: 500Q2

History refresh rate ||‘: Di2q m: 00jss: 03}e{ms: ODOLs

Figure 10.8 - Time and Rate Tab
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The properties available that affect time are:

e Trend Period: Describes the duration of the interval shown in the Chart object
display.

e Summary Period: Is the amount of data stored in the data buffer and that can
be displayed in Freeze mode in the Summary window.

e Use UTC time stamps: If this option is checked, all time stamps stored in the
database will be stored as UTC time stamps. This is to accommodate automatic
daylight savings time switching in Windows when the TrendWorX64 Logger is
logging data. All historical clients and reporting tools will always retrieve
historical data in their local (non-UTC) time.

In the Rates section of the Time & Rate tab shown in Figure 10.8, you can select the
desired Data Collection Rate, among other variables. Currently the fastest data-
collection rate is 10 milliseconds (ms). The update rate is given by inserting the
variables on the Rates tab. Therefore, if you change one of these variables, all other
variables will be updated automatically.

Notice that the data collection rate is configured independently of the drawing action.
The fastest display update rate is 50 ms, with the exception of bar plots, in which the
display rate matches the data-collection period.

The Display Refresh Rate controls the speed at which the signal curves will be drawn.
If, for example, the Data Collection Rate is set to 250 ms and the Display Refresh
Rate is set to 1 sec, the samples will be collected at 250 ms, but the signal curve will be
updated every second without loss of data. This is a great option to minimize system-
resource use.

The History Refresh Rate controls the frequency at which the historical pens will be
refreshed with new historical data from the TrendWorX64 historical database. This can
be used as an optimization and load-balancing tool. For example, if the TrendWorX64
Logger is configured to log to the database every minute, then the History Refresh
Rate should match this rate.

GENESIS64
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10.4.3. Chart Elements Tab
Chart Elements options (shown in Figure 10.9) include the color of lines and
backgrounds, as well as how the different axes display. You can also alter the ranges
that a multi-plot display uses. In runtime, when you click on the Show/Hide Axes
button, this same tab displays as a dialog box so that the runtime user can change them.
These settings apply to the configuration, runtime, and freeze mode.
You can set the following properties on the Chart Elements tab:
e Background and Line Color
e Show Grid
e X-Axis and Y-Axis
e Fill Style
e Global Range
Configure your Contral ===
E&é T'E;'::V;’afg“m General I Time & Rate| Chart Elements | Advanced
i é\ Pl 1 Background d
= Sinc3D Plot Area D
[¥] Show
[ s [Oymaprines -
Y axis [Onh' major lines v]
9 5o
az:cw
[7] Global range
Figure 10.9 - Chart Elements Tab
_
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10.5. Plots and Plot Types

Each chart is “drawn” by pens. There several ways a pen can draw a chart — each way is
called a plot type. To choose the plot type a pen will use, you must first add a plot to
the chart, and then choose its plot type. You can add any number of plots (i.e., plot
types) to a chart. A plot is sometimes referred to as a pen group. It is a collection of
pens that share a plot type. To understand this, you have to understand the plot types
that are available. You can see them on the Plot tab, shown in Figure 10.10. The
supported plot types are:

e Line

e Area

e Bars

e Circular
e Pie

If you want to have five pens, three of which are lines (that is, a line plot type) and two
of which are areas (that is, an area plot type), then you would need to create two plots:
one for the three line pens and one for the two area pens. Then you would add their
respective pens to the plots.

Configure your Control (=

=& TrendWorX64Viewer Plot Advance: d
- Side Panel

£ ChartView1
)

= [ [

Plot type
Li

-2 Triangle3D Time plot

This plot type draws samples from a pen (data source) as a line
Sample's values are plotted against time stamps.

Close.

Figure 10.10 - Different Plot Types in TrendWorX64 Viewer

To add a plot (that is, a pen group) to a chart, right-click the chart object and select Add
— Plot. Alternatively, you can select the chart object and click the Add button at the
bottom of the dialog box. Then simply choose the plot type that you want the pens to
use. After that, you can add pen to the plot object — pens are what we will cover next.

GENESIS64
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10.6. Pen Configuration

A pen is the point that puts values on a chart; it is the connection between the data
source and your trend display. A pen writes the data point as well as the connection
properties between data points. The following types of signals can be viewed in
TrendWorX64 Viewer:

e OPC UA (Unified Architecture)
e OPC DA (Real-time data)
e OPC HDA (Historical data)

Runtime users can manipulate pens during runtime if the chart has a Legend that
includes certain options. For example, if the legend includes the Visibility field,
runtime users can show and hide individual pens in the chart.

You can have any number of pens of the same and differing styles on a chart. The pen
takes on the style of the plot you add it to. To add a pen to a plot, you can right-click
the plot and select Add — Pen, or you can select the plot object and then click the “Add”
button at the bottom of the dialog box. The Pen Configuration dialog box, shown in
Figure 10.11 has four tabs of options: the General tab, the Alarm tab, the Ideal Pen tab,
and the Advanced tab.

Configure your Control @
=& TrendWorX64View « | | General |Alam | Ideal Pen | Advanced
Side Panel Data
Data Source “\Histary" TrendWorX64/Database Group/Logging Gr E]
[ Advanced configuration l
Description " History" TrendWor¥64,/Database Group/Logging ¢ C]
Apperance
soke  [1 2] [l Opacity 0% {J 100%
Fill @ Markers _None h.d
Show pen marker (if supported)
Range
@ Auto
) Auto Scale
~) Fixed
Minimum
Maximum 100
]

Figure 10.11 - Pen Configuration
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10.6.1. General Tab

It is the pen configuration that handles the signal connection editing and configuration
for the data displayed in the trend. When configuring a pen, based on what Data
Source you provide, Use DA Connection and Use HDA Connections are
automatically set; freeing you from worrying about which one to choose. However, you
can use the Advanced Configuration button on the General tab to set filters, as shown in
Figure 10.12. The Aggregate Type option in can be used to filter the samples logged
into the logging database, as can a deadband filter for a DA connection.

NOTE: You can use aliases to construct the path and name of a pen’s data source.

Advanced Configuration E3 |@l Advanced Configuration E
¥ Use DA connection £ lse HDA connection £ se DA connection & Jse HDA connection
Fieal time zettings —History Settings
Time stamps % Source time stamps ~ Server time stamps Aogregate type: Interpolative vl
{raw data)
I Usefilter Interpolative
Dead band MNone - Average
' I J Time Average
ad band value: I Max. samples: Total
DTS = el L Totalize Avelaie
Data change trigger: IS:a:_,s. value and timestamp j WMzpdmum
Miminum actual time
Maxdmum actual time
Range
Count
Cancel | Duration in state 0 OK I Cancel |
Duration in state 1

Figure 10.12 - Setting a Real-Time (left) or Historical (right) Data Source

Also on the General tab, a pen’s appearance can be modified using “Stroke” and “Fill”
color parameters. The “Opacity” setting allows the pen line or area to show the
background through it. Setting the “Markers” option to None, Circle, Square, or
Triangle specifies the symbol displayed at each data point in the display, which is
helpful if you have multiple pens drawing lines. The pen’s Range can be read directly
from the server or automatically scaled. You can also set a fixed range for any pen. The
“Configuration Axis” button opens an additional dialog where you can add labels, tick
marks and other options to the chart for this particular pen.

GENESIS64
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10.6.2. Alarm Tab

On the pen's Alarm tab (shown in Figure 10.13) you can optionally set boundaries for
the values that the pen writes. (You can choose to display the numerical values of these
limits in the chart's legend by using the chart's General tab.) Note that you can click a
field's ellipsis button to open the Data Browser where you can select an alias or tag that
sets an alarm limit.

General  Alam | |deal Pen I Advanced |
IV Limits

Low I

Hi |

High high |

Figure 10.13 - The Pen’s Alarm Tab

10.6.3. Ideal Pen Tab

You can configure any historical pen as an ideal pen. This feature allows for powerful
comparisons of past historical data to current historical data for the same historical pen.
There is no limit on the number of ideal pens in a TrendWorX64 Viewer.

As shown in Figure 10.14, you can use the Ideal Pen tab to make a pen an ideal pen and
set its starting time and date.

General I AMam  Ideal Pen |Mvanced I

Start Date: | 8/13/2010 =]
Start Time: | 4:42:16 FM —

Figure 10.14 - The Ideal Pen Tab

Upon entering runtime, the TrendWorX64 Viewer populates the ideal pen with
historical data starting at the selected time and date, while non-ideal historical pens
update with current data from the historical database. In runtime, right clicking lets you
know if a pen is an ideal pen. The legend Description field will also tell you if a pen is
an ideal pen. You can set (or reset) any historical pen as an ideal pen at any time during
runtime, and you can modify its starting time and date.
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10.7. The Side Panel

One side panel object is created automatically for any Viewer that you create. You
cannot remove the side panel or rename it. A side panel that displays beside the tabs
you created in your display, as shown in Figure 10.15. Although the side panel has no
properties of its own, you can add charts to it and can design those charts in the same
way you design them for the viewer's tabs. The trends in the side panel are miniaturized
charts.

By default, the side panel appears in runtime if you have selected the Show Side Panel
check box in the viewer's Appearance tab, but a runtime user can choose to show the
side panel at any time during runtime. If you have not configured a side panel, it will
simply be blank.

NOTE: Not all GENESIS64 features are supported in Microsoft Silverlight edition. Side panels
are one of those features. If you are running Microsoft Silverlight edition, refer to the online Help
for a list of features that are not supported.

10,000.00

This side panel holds two charts. '

Figure 10.15 - Sample Side Panel

Adding charts to the side panel in the TrendWorX64 Viewer is similar to adding charts
to a tab in the TrendWorX64 Viewer. Right-click Side Panel in the navigation tree and
select Add, and then Chart. Configure the chart, and then add and configure the plot
and the plot’s pens.

GENESIS64
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10.8. Runtime Operations

)

o

)

The Trend Viewer Runtime toolbar, as shown in Figure 10.17, is the runtime user
interface for the TrendWorX64 Viewer. The toolbar offers you access to various
runtime functions and operations. To see the toolbar, you need to have the Enable
Toolbar checkbox enabled in your TrendWorX64 Viewer’s properties. Unless you set
the Initial Position property to Hidden, the toolbar should appear at runtime in the
selected position. To show or hide the toolbar, the runtime operator can double-click on
the chart area. Notice that you cannot view the toolbar in configuration mode.

If the runtime operator freezes (or pauses) the trend display, the runtime toolbar
expands to show additional options. Figure 10.17 shows the toolbar in normal mode
while Figure 10.17 shows the runtime toolbar in freeze mode.

L |

ZE% A v [Ele ] e -

Figure 10.16 - Runtime Toolbar in Unfrozen Mode

Show/Hide Refresh

Edit Pens Edit Period  Swap Pause Slider Set Right Operator gt Export Print
and Rate ' \ \ Time\ Comment / Data \
| J— A N\ 4
/ XY o > . -w o ‘-
/ 'l i Z \ \ \ Sh ‘\,(H'd 'l i
Edit Trend Show/Hide £oom Previous Page Next Page ow/Hide Show/Hide Export
Axes Trend Legend Side Panel Statistics

Figure 10.17 - Runtime Toolbar in Freeze or Pause Mode

Many of the buttons on the Runtime Toolbar provide access to some properties
configurable in both Configure and Runtime modes, such as Edit Pens, Edit Trend,
and Edit Period.

Some options, such as Slider and Previous/Next Page, Zoom Trend, Set Right Time,
and Buffer Summary are only available when the viewer is in Freeze mode.

“Edit Pens” opens the chart’s Properties dialog, allowing you to modify the chart, plot,
and pen display. Modifications appear immediately in the runtime display, as soon as
you close the Properties dialog.
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The “Edit Trend” button opens the Edit Trend dialog box shown in Figure 10.18. This
dialog gives the runtime user the same options that appear in configuration mode for
the chart’s General tab, so that the general appearance, the runtime cursor, the legend,
and the summary view can all be customized at runtime.

—General
Diescription IOﬁrt\-"lew
Background ﬂ 30 Visualization [

Runtime Cursor
IV Only in freeze mode

¥ Legend

Faosition Baottom

¥ Show selected pen range

Field selection
Wisibility
Caolors

Description
Fen Status

Tag

Cursor Value 2
Cursor Time 2
Value Difference

Time Difference Cursor Value
Low Range Cursor Time
High Rangs Last value
Low Low Limit « Last time
Low Limit

High Limit

Hiah Hinh | imit
1| l 3

Selected Field Settings

Column alignment ICBI‘ITEI' j
¥ Summary View
Position IBoﬂom j
Concel |

Figure 10.18 - Edit Trend

—Time
Trend period |h: D= m 05== 00= ms 000=
Summary period Ih: Dﬁ m: ‘ISﬁ 3 DDﬂ ma: DDDﬁ

[T Use UTC time stamps

Time format Diate format
|Long time | [ND DATE 4|
—Rates
Data callectionrate [ =] w00 0= me 000
Display refreshrate [h 0= m 00« 00=] me 5004
History refresh rate |h: o= o 00=s 03 ms 000

|

Figure 10.19 - Edit Trend Period and Rates

Clicking on the “Edit Trend Period and Rates” button opens Edit Period and Rates
dialog box as shown in Figure 10.19.

GENESIS64
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“Show/Hide Axes” button shows or hides the X- and Y-axes, giving your chart more
room to display.

“Swap Y/X Axes” button lets the user switch the X-axis with the Y-axis, which can
make visualization of the chart easier in some instances.

Clicking on the “Zoom” button and dragging a rectangle on the part of the chart lets the
runtime user zoom in on a selected segment of the trend. The viewer resets the trend
period to the boundaries set by the rectangle. This option is more effective when used
in Freeze mode because incoming data does not cause the zoom frame to reset.

NOTE: When used in “real-time mode” — the animated mode — the zoom along the
time axis quickly resets (and disappears) as the animation frame is refreshed.

The “Freeze” button stops the trend from updating with incoming data. Freeze mode
helps you look more closely at the data for a specific time from. You can use the slider
at the right of the Freeze button to move forward and backward in time. Clicking the
Freeze button a second time exits Freeze mode and returns you to real-time mode.

Clicking the “Set Right Time” button opens the Set Right Time dialog, shown in
Figure 10.20. This dialog, allows you to enter the time at the end (on the right hand side)
of the viewer and move to the data for that time. This option is very effective for
reviewing historical data.

set Right Time Ed
I Tuesday

Figure 10.20 - Set Right Time

The Legend shows the assignment of pens, as shown in Figure 10.21. You can add and
remove columns in the legend by clicking the Edit Trend button on the runtime toolbar.

|"u"rsi|:|ility | Colars | Description | Pen status | Last value | Last time |
9:42:25 AM
¥ [ | sim&<4:Float.Sinel... Good -50 0:42:25 AM
v [ | Triangle Good 14,42 0:42:25 AM

Figure 10.21 - Legend in TrendWorX64 Viewer
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described in detail in the TrendWorX64 Viewer’s online Help.

The Summary View is a powerful feature located at the bottom of the TrendWorX64
Viewer; it is visible only in Freeze mode by clicking on the arrow pointing upwards.
The Summary pane lets you view all data collected, but lets you choose the time span
that displays above, giving you detailed access to collected data. Figure 10.22 shows

how the summary view can be manipulated to show a specific timeframe of data.

Configuration

100.00

e Bl ———F=~ o [E]e

50.004

RSN | Ly
| /] 3

Grab and drag these
handles to lengthen or
shorten the time frame for
which trend data appears
in the pane above the
Summary view.

8/16/2010

8/16/2010

8/16/2010  8/16/2010  8/16,
9:39:00 AM  9:42:00AM  9:45:00 AM  9:48:00 AM  9:51:(/]
A | .

Figure 10.22 - Summary View

Click this arrow button
to open and close the
Summary view.

NOTE: For more information about how to view trend data at runtime, please refer to
the “Runtime Operations” topic in the TrendWorX64 Viewer online Help.
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Workbench vs. GraphWorX64

The TrendWorX64 Viewer control can be dragged and dropped into GraphWorX64,
where it has the same functionality as it does in Workbench. There are some additional
settings found in the GraphWorX64 property sheet.

You can add the TrendWorX64 Viewer control into the GrapWorX64 display by
clicking on the Controls tab of the GraphWorX64 ribbon and then clicking on the
TrendWorX64 Viewer control button as shown in Figure 10.23. Alternatively, you can
click on the Toolbox and select the TrendWorX64 Viewer control within the toolbox.

Dynamics Controls Design View

;r & 0 ® @D 1

Graj ;f 'orBd Trer"‘ for¥Bd | Ala rn r){‘ Ez
Wien Viewer Viewer

.\:' n -
il
for¥B4 Smart PushPin  Scale  Pipe —
we Fin Contrel Contrel |+

Controls

Figure 10.23 - TrendWorX64 Viewer Control in the Ribbon

Then the initial Trend Viewer Area can be drawn by clicking and dragging the
crosshairs to the desired size that you want the trend to be. The TrendWorX64 Viewer
control appears, as shown in Figure 10.24, with its selection handles visible.

'O\H-av

| File [GEY Dynamics
Tab lcovfindows Contr ~

3 View ChartView

Controls  Design View rendwor) i

T R
[roapoL 57]Fquis [ o ]| &~
g

AN

50.001{'%
L \

0.00

10:15:00 AM 10:17:30 AM
[] [] []

Figure 10.24 - TrendWorX64 Viewer

NOTE: The control can be resized by grabbing a handle and dragging the control to its
new size. In configuration mode, the viewer is simply a graphic and does not display
data from the data sources.

A few selected operations can be performed by using the TrendWorX64 Viewer
Configuration ribbon shown in Figure 10.24. You can use the ribbon’s options to open
the TrendWorX64 Viewer configurator, change some of the viewer’s settings, and
modify options that display in the viewer during runtime.
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Lab: Trend Viewer L10-1

Lab: Trend Viewer L10

10.1. Lab Overview

IcTonics wants to view trend data that they deem important and have logged, as well as
those that they did not want to log, in a graphical format. In this lab, you will customize
a TrendWorX64 Viewer for icTonics, as well as explore some options in the control.

Estimated time to complete this lab: 20 minutes

10.1.1. Task Checklist

In this lab, you will complete the following tasks:

e Add a real-time pen

e Add a historical pen

e Change the color of a pen

e Add markers to a pen line

e Create a chart view

e Setup Time & Rate on a chart view
e Multiply a plot

10.1.2. Support Files

To complete this lab, you will need the following file(s):

e icTonicsTrendConfig
e icTonicsTankMonitor.gdfx

GENESIS64
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10.2. TrendWorXe64 Control

)

b

)

You can use the TrendWorX64 control to view your real-time or historical trends in
GraphWorX64. Of course, you can do the same with TrendWorX64 container. In this
lab we will create a GraphWorX64 display that shows the proper trend.

1.

2.

10.

Open Workbench if you closed it after the previous lab.
Create a new GraphWorX64 display and save it as “icTonicsTrends.gdfx”.

Insert a TrendWorX64 Viewer onto the design surface by going to the Controls tab
of the ribbon, selecting TrendWorX64 Viewer, and then clicking on the design
surface.

Double-click on the control to bring up the configuration dialog box. (This is the
same dialog box that you saw in the previous lab.)

Click on "Tab™ and change the Title text to “icTonics Trends”.

Click on "Chart", and change the Description in the General tab to “Real Time
Trends”.

Under chart, add a Plot, and then add a Pen. In the tree view, click on the Pen and
confirm the General tab is selected. Click on the ellipsis button to the right of the
Data Source textbox.

In the Data Browser dialog box, browse to the following tag:
@ICONICS.IconicsOPCUAServer.V5\icTonics. Tanks.USA.Foxboro. Tank1. TankLevel.Value tag.

Click on “OK” to exit out of the Data Browser and return to your TrendWorX64
Viewer configuration dialog box.

On the pen’s General Tab, click the “Advanced configuration” button under the
Data Source field. In the popup dialog box, make sure “Use DA connection” is
selected.
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x

% Use DA connection ¢ Use HDA connection ¢ Use Dataset connection

—Real time settings
I~ Usefilter
Dead band [Nore |

Dead band value: IC

e

Figure L10.1 - Advanced Configuration

11. On the pen’s General tab, change the description of the pen to “Real Time Tankl
Level”.

12. In the Appearance section, change the Stroke Thickness to 3 and the color to
Purple (R:112, G:48, B:160).

13. Your finished pen configuration should look similar to Figure L10.2.

NOTE: You may have to click the close button in order to save and reflect your changes as seen below.

Configure your Control
E‘%’ TuacViewControl General | Ranges I Alam | |deal Pen I Advanced I
= Side Panel .
B Tab Dala
- Chart Data Seurce | @ICONICS.IconicsOPCUAServer V5ticTonics Tank x| ... |
=8 - Plot Advanced configuration
Description IReaI Time Tank1 Level j _I
Units | =]
Numeric format: IE] j _I
—Appearance

Opacity 0% J 100% ¥ Pen markers
Style
Stroke . [3 =] [s0id =]
Fill | Markers INone vl

Figure L10.2 - Real-time Pen Configuration

14. Right-click on Plot in the left-hand pane and select “Multiply”. In the dialog box
that comes up, leave the number of items as 1 and click on “Apply” (the green
checkmark button).

15. Select the newly created plot (called Plotl) and select the first Area plot as its plot
type.
16. Select Plot 1’s pen. Notice that the data source for the pen is the same data source

you chose for the first plot’s pen. Change the Stroke and Fill color to yellow (R:255,
G:255: B:0). You are now done setting up this pen.

GENESIS64
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17. Right-click on Tab and select Add - Chart. Give this new chart the description
“Historical Trends”.

18. Select its Time & Rate tab. In the Rates section, change the “Display refresh rate”
and “Data collection rate” to 5 seconds and change the History refresh rate to 30
seconds. As you may recall, we set the Trend Logger Data collection rate to 5
seconds also. Your finished configuration should look similar to Figure L10. below.

General | Time & Rate | Chart Elements I Advanced|
Time:
Trend period [ Ok m: 05[&ds: 00} ms: 0002
Summary period ||': Df2y m: 15f2<s: 00f24 ms: 000}
[7] Use UTC time stamps
Time format Date format
Long time LD DA -
Rates
Data collectionrate | I Ol m: 0D}2s: 05} ms: 000}
Display refresh rate ||': Ofe| m: 0Dl2qs: 052 ms: 500}
History refresh rate ||': Ofe| m: 0D s: 302 ms: DDOj2
Figure L10.3 - Time & Rate Configuration

19. Repeat the same steps that you executed in the previous lab to add a historical pen.
Using the ellipse and the data browser, connect to historical data, tank levels.tank1
level.value. You can refer to section 9.3 of Lab 9 for more details.

20. Give this pen the description “Tank1 Level”. In the General tab, change the Stroke
to 3 and set Fill and Stroke color to Dark Blue (R:0, G:112, B:192).

21. Select “Circle” as the Markers type. Your finished historical pen configuration
should look similar to Figure L10.. Click on “Close” to close the configuration
dialog box.

) A
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E|4v TiViewCortrol General |Hanges| Alarm I Ideal Pen | Advancedl

Side Panel -

H Data

[ Tab

- Data Source Ith.icTUnicsTrendszank Levels/Tank1 Level j =
Advanced configuration
Description  [Tank1 Level | J
Units I j J
MNumeric format IE j _I
—Appearance

Opacity 0% J 100% ¥ Pen markers
Style
Stroke . [3 =] [soia |
Fill El Markers [Crcle -

Figure L10.4 - Historical Pen Configuration

22. Notice that your historical trend has circles indicating data collection points, as
shown in Figure L10..

23. Change the Tankl Level tag a few times. See that your real time trend shows these
changes immediately, but it takes about 30 seconds for the historical trends to
refresh. If you leave the trend running long enough, your curve from the historical
trend should look like your real-time trend.

T T T T T
8:41:10 AM B:42:10 AM 8:43:10 AM 8:44:10 AM £:45:10 AM

Em—_

T T T T T
8:41:01 AM 8:42:01 AM 8:42:01 AM B:44:01 AM 8:45:01 AM

Figure L10.5 - TrendWorX64 Viewer
10.2.1. Trend Popup Display

We will now create a popup window using the trend display we created earlier.

1. In the icTonicsTankMonitor.gdfx display, add a dynamic Pick Action to the
BaseTank. Hint: locate and select the BaseTank object under Group in the Explorer.
We are going to configure the pick action to open a popup window.

GENESIS64
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2. In the Pick action’s properties, under CommandParameters set the FileName to
“icTonicsTrends.gdfx” and the TargetType to “Popup Window (Display Dependent
- Modal)”.

3. Set the OverrideWindowProperties to true and set the Windows properties as
shown in Figure L10..

NOTE: You can double click in a field and toggle between values.

El RuntimeWindowProperties ;I
SpecifyWindowLocation  True
SpecifynindowSize True
SpecifywindowStyle True
StartPosition
‘whdth
Height 550
‘windowState Normal
TitleBarVisible True
Text
ControlBox False
MinimizeBox False
MaximizeBox False
OuterBorder True
Resizable False
ToolwWindow Fale=
InnerBorder False
HerizontalScrollVisible Hidden
WerticalScrollVisible Hidden
RibbonVisible True b
MenuVisible False
NavigationBarVisible False
StatusBarVisible False
TopMast False

True [

[ DisplayTabs

TabAlignment Top -

Figure L10.6 - Popup Window Properties

4. Save the icTonicsTankMonitor display and open the icTonicsTrends.gdfx display if
you closed it. Apply the template to the display.

5. Select Display: Canvas. You can see when you have the display canvas selected by
viewing the top of the properties explorer on the right. Change the display size
height and width to 500 x 500 and resize the template and the controls to fit within
this screen.

Tip! You can group everything in the template together to make it easier to
resize everything. Remember that you can hold down the “Shift” key to
preserve aspect ratio as you resize an object.

NOTE: You may need to enter your username and password to unlock (click in the Explorer on the
left side) the template before you can edit it.

6. Add a text label to the display and change the label text to “Tank 1. Put this label
in the middle of the Banner of the template.

» icdNiCs
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7. Add a button to the display. Change the button’s Command to “Close Window”,
Double click on the button and change the button label to “Dismiss”.

8. Place the button at the bottom-right corner of the display. Your finished
configuration may look similar to Figure L10.. Save this file.

Moriday, July 07, 2008 8:35 AM.
e

Tank 1

T T T T 1
13PM 1:36:13 PM L3713 PM 1:38:13PM 1:39:13 PM Lid::

T T T T T
13 1:36:13 PM L3713 PM 1:38:13PM 1:39:13PM Ll

Dismiss

Figure L10.7 - Popup Trend Display

9. Go back to your icTonicsTankMonitor display. Click on the tank to see that your
trend window pops up.

NOTE: You can click the Show/Hide button or right click in the header to turn runtime options on and off.

GENESIS64
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'Review: TrendWorX64 Viewer R10

10.1. Objectives Review

You should now know and understand the following topics:

e TrendWorX64 Viewer properties and different kinds of modes
e Chart options

e The side panel

e Tabs, plots, and pens

e Time and rates

e Runtime operations

e Workbench vs. GraphWorX64 displays

10.2. Summary

TrendWorX64 Viewer is a client application, which lets the user display real-time and
historical OPC data. It can be run from the ICONICS Workbench or GraphWorX64 in
Configuration, Runtime and Freeze modes.

79XI0MpUaI L

The TrendWorX64 Viewer contains one or more tabs and a side panel. A tab can
contain one or more charts. The same is true for the side panel. A chart can contain one
or more plots, and a plot can contain one or more pens.

You can access the TrendworX64 Viewer properties in Configuration mode by clicking
on the Configure button on the TrendWorX64 Viewer Configuration ribbon. Each
object in the viewer has its own configuration interface. For example, a Chart is edited
using the General, Time & Rate, Chart Elements, and Advanced tabs.

You can change the general appearance of the viewer by selecting the TrendWorX64
Viewer Control object in the navigation tree. In a chart’s General tab, you can check the
3D Visualization checkbox to show the chart in 3D. You can also enable and customize
the Legend to make the visual analysis easier.

A chart’s options on the Time & Rate tab determine the data collection rate, data
display rate, history refresh rate, and other factors. Plot types can be added and changed,
and pens are added to handle the signal connection for the data display.

GENESIS64
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The runtime user can access the Runtime Toolbar. Many of the buttons on the Runtime
Toolbar provide access to properties that are configurable in Configuration mode and
Runtime mode, such an Edit Pens, Edit Trend, and Edit Trend Period. The Summary
View, which can be visible only in Freeze mode, lets the runtime user view all data
collected while moving and customizing the detailed view’s time window.

10.3. Terms

3D Visualization Chart Data Collection Rate
Display Refresh Rate Freeze Mode GENESIS64 Controls
History Refresh Rate Ideal Pen Legend

Markers OPC HDA Pen

Plot and Plot Type Side Panel Summary View

Tab TrendWorX64 Viewer UTC Time

X-AXxis Y-Axis

10.4. Test Your Knowledge

In this chapter, we discussed the TrendWorX64 Viewer. Before continuing to the next
chapter, make sure you can answer the questions below:

1. The TrendWorX64 Container is used to view and analyze trends in which of the
following?

OPC UA (Unified Architecture) data
Real-time OPC Data Access (DA) data
OPC Historical Data Access (HDA) data
All of the above

Both A and B

Both B and C

Both Aand C

None of the above

S@ e o0 o

2. The TrendWorX64 Viewer supports which of the following views:

2 dimensional

3 dimensional
Hyper dimensional
All of the above
Both A and B
Both B and C
None of the above

@rooo0oe
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11.

Review: TrendWorX64 Viewer R10-3

The TrendWorX64 Viewer container can be placed into which of the following?

The Workbench
GraphWorX64
Hyper Historian
All of the above
Both A and B
Both Aand C
None of the above

@rooo0oe

True or False: TrendWorX64 Viewer supports batch and lot tracking comments.
True or False: A plot is a collection of pens that use the same plot type.
Which of the following tabs is part of the chart options?

General

Time & Rate
Chart elements
Advanced

All above

None of the above

hD OO o

True or False: The runtime toolbar provides access to some properties that are
configurable in Configuration mode.

True or False: The Swap Y/X Axes button allows you to switch the X-axis with the
Y-axis.

The Summary view can be seen only in which of the following?

Runtime mode
Configuration mode
Freeze mode

None of the above

o0 ow

True or False: The Side Panel allows you to switch between the different types of
charts predefined in TrendWorX64 Viewer.

True or False: You can set boundaries for the values that a pen writes by using a
different plot type.

79XI0MpUaI L
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12. What handles the signal connection for the data displayed in the trend?

The pen

The Side Panel
The tab

The plot

The chart

The Viewer
The plot type

@rooo0oe
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Unified Data Manager 11

The Unified Data Manager (UDM) provides a centralized approach for managing and
configuring commonly used items. You can configure expressions, value sets, tag
groups, triggers, and registers by using the Unified Data Manager configuration
interface, shown in Figure 11.1, in the Workbench. All of the items and their settings
are stored in a dedicated SQL database. These items are exposed as OPC items and can
be accessed from ICONICS applications via the Data Browser. By using the UDM, you
can reduce development time and eliminate redundant work.

You can open the UDM within the Workbench by clicking the UDM icon & in the
Project Explorer or from the Start menu command in the GENESIS64 Tools folder.

The purpose of this chapter is to familiarize you with the capabilities of the Unified
Data Manager. You will start by learning the operations that are common to all objects,
such as creating items, folders, editing, etc. Then this lesson will proceed to each node
in the UDM navigation tree. In turn, you will learn what expressions, groups, value sets,
registers, and triggers are; what capabilities each has; and how you can use each in your
work. After completing this chapter, you should know how to:

e Create items in the Unified Data Manager that you can use throughout
GENESIS64

e Simplify application development using expressions, value sets, groups,
registers, and triggers.

Froject Explorer - (15 Applications) * | L Display1.gdtc @, GenEvents @] & Colour_Chart € 1 b x

- = | o« Unified Data Manager ValueSet
Unified Data Manager ]
= ' locahost Name: Colour_Chart
=8 Ud'"cwr":g ""C:“E) ValueSet Properties | ValueSet Tags | ValueSet Values
= .
i [ SubBExpressions ValueSet Values
@ [ Unts Vaue  Name  sim64:Double.Stali_sim6éDouble.Stat_sim6é Double.Stath smb4:String Static]
¥& CmiTolnch
w10 |25 255 255 Whit
¥ Condition »  EI ©
¥& CondtionMareFrequert 9005|9005 |0 0 0 Black
= 4. Groups 00 |30 o 5 175 Fiame Red
P w7 o7 |2 21 25 Saffrone Yellow
5 1 RGB 5015|5015 |168 ) 0 Sky Blus
< 1015 1015 170 25 25 Light vory
1. Registers
2 % o 601 |01 |48 12 2 Emerald Green
@ [25] Dats Tiggers s |73 176 176 176 Light Grey
i [{3] Time Tggers
*
Y YT TLTEL o i) o

Figure 11.1 - Unified Data Manager Configuration
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11.1 Working with Objects in the UDM

)

b

)

The layout of the Unified Data Manager configuration dialog consists of a tree control
on the left and a property dialog that opens on the right when you edit an item from the
tree. The hierarchy of the tree explorer starts at the level of your host machine, and then
proceeds down from the database object to the nodes representing your item collections.
Item collections can contain both folders and items.

As mentioned earlier, the configuration is stored in a SQL database. This configuration
database can be created using the SQL Create Database dialog. You can also use the
SQL Attach Database dialog to attach additional UDM SQL databases. Both of these
dialog boxes can be launched using the “Database” button in the Edit section of the
Home tab in the ribbon. Alternatively, you can launch them by right-clicking on the
host machine item in the Project Explorer, and then selecting “New Database” or
“Attach Database” from the popup context menu, as shown in Figure 11.2. Keep in
mind that although you may see additional databases, only one database may be active
at any time. Use the “Database” button on the Home ribbon or the popup menu to work
with databases.

Project Explorer - (15 Applications) a
- = 2
Unified Data Manager
. ocalhost S8
B LIu:InL—}- New Database...
[# attach Database...

K]

| ConnectDatabase...

f? Refresh
Refresh Parent

Figure 11.2 - Launching the Database Wizard

In the UDM navigation tree, the nodes Expressions, Groups, Value Sets, Registers,
and Triggers are all at the same organizational level. You cannot add any new type of
node at their level, but you can expand them and add sub-items to them. You can create
as many folders as you wish, and give them names that are meaningful to you. Folders
are listed alphabetically, followed by items that are contained within a folder. You can
also create as many items as you wish, up to the limits of your database.
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To create an item in the navigation tree hierarchy, right-click on the object you are
adding the item from the menu:

e Tocreate a folder, select the Folder

e To create an item, select Expression, Register, Value Set, Register, or
Trigger. Your item choices vary depending on to which folder you are adding
the item.

e To edit or modify an item, right-click on the item and select Edit, Edit On
New Tab, Rename, or any other edit command.

Figure 11.3 shows the popup menu on a folder and on a specific item.

Unified Data Manager Unified Data Manager
= {' localhost =R v Ioc_alhost _
= B UdmConfig {Active) = B UdmConfig (Active)
i Bl v Expressions
= ) SubExpressions
. Falder . =
i % Hot Edit
& CmTouH]“ S :; i Jf :
¥& Conditi Paste V& S %, Edit On New Tab
v Conditi . Units | Rename |
Bl < Groups ¥& CmToll % Delete
Lights Copy ¥& Condtid
El «&. Value Sets| Multioly Y& Conditid Paste
RGB o < Groups 8 cut
m Rn?gistem [I*  Export L \c"alu.e Sets 5 copy
El # Trggers | g = Registers -
[&] Data T 1, 7ead # Triggers "] Multiply
[ Time: T ’:f Refresh Refresh
Refresh Parent Refresh Parent

Figure 11.3 - Right-click Menus for Folders (Left) and Items (Right)

Nearly all of the work done in the UDM is found in configuration forms. The remainder
of this chapter focuses on these different forms. Note that the configuration forms for
folders have one and only one text field in which you can assign or edit the name.

GENESIS64
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11.2 Expressions

An expression is a function that takes input, performs a specified calculation, and
returns an output. The calculation is executed periodically, at a user-configured rate. In
expressions, you can use parameters and make the expressions writable. Such
expressions can be accessed from a large variety of ICONICS products as single tags.

Thanks to their writable nature, expressions can be used for unit conversions. Consider
the user-created function called celsius_to_fahrenheit, shown in Figure 11.4. The
expression takes as its input a thermometer reading in degrees Celsius and converts the
value to degrees Fahrenheit. This function will read every input and trigger tag every
100 milliseconds, and will return a Short data type. Because this function might be used
with different thermometers, there is a parameter, named Thermometer defined, which
stands for the currently selected thermometer.

|V-Ecelsius_to_fahrenheit EZF; 4 b x

== Unified Data Manager ression
vx ager Bxpi

Mame: celsius_to_fahrenheit

Expression Properties | Read Expression | Wirite Expression

Properties

Description:

Diata Type: SHORT | Default Scan Rate (ms): 100
Parameters

Marne Type Padding &lign Padding Char Murnber Of Places
b | Thermometer [sTRING - JLerr - [ 5
* I -] ] :

Figure 11.4 - Creating an Expression

NOTE: Parameters can be easily discerned in an expression formula because they are
enclosed in double carets (for example, <<Thermometer>>), as you will see later.
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The essential actions of an expression are contained on the Read Expression and
Write Expression tabs. There are some minor but important differences between the
options that you see on these tabs, both of which are shown in Figure 11.5. In this
figure, note the different content of the Read and Write expressions.

V& Unified Data Manager Expression V& Unified Data Manager Expression
Mame: Icelsius_to_fahrenheit M ame: Icelsius_to_fahrenheit
Expression Properties  Read Expression | ‘wiite E xpression I Expression Properties I Read Expression  “rite Expression |
Read Expression Write Expreszion ¥ Enable Wrike Epression
w= [{{<< Thermameters » 11.8)+32 =] st w= [{input}}-32)41.8 =] -
Editar ... Editor ...
[
Trigger Tags [ Usze Trigger Tagz
™| Sendllmitial U pdate = Serid &l W pdates ;I
Dutput Tag
<<Themometer> > ;I Browse ... |
=
Apply I Riefresh | Help... | Apply | Fiefresh | Help... |

Figure 11.5 - The Read Expression (Left) and Write Expression (Right)

It is important to understand that you do not need to configure the Write Expression
tab at all unless you intend to write values to the expression and perform a calculation
with the written value. If you do need to perform such a calculation, you should
remember that the input value, which an operator writes into the expression tag, is
represented by a special string called {{input}}.

NOTE: this tag is case sensitive. This means that if you type in a tag that says
{{Input}} or {{inPut}} will not work.

In the Read Expression tab is the expression for calculating the conversion, which reads:

X= (<<Thermometer>>*1.8) + 32

Double triangular brackets “<<” and “>> surround the Thermometer parameter. This
parameter will be substituted with actual OPC tag (or other values) when a client
application uses the expression. In this case, the substituted value would be a read/write
OPC data point (this is because in the example we are also going to write into the point,
as you will see later).

GENESIS64
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Notice that each tab contains a button called Expression Editor. The Expression Editor
is a dialog that allows you to create expressions (and other functions), then checks for
the validity of the expression.

+ :Expression Editor

-

Ayithmetic

L] L

43

({{<=Thermomneter>=>}}*1_81+3Z

Relational
Logical
Bitwize

Functions

¥ I Wariahles. .

K I Lancel I Help L
A2

Figure 11.6 - Expression Editor

& E

Each button in the Expression Editor displays a list of available functions. In cases such
as the Variables button, the OPC tabs of the Unified Data Browser are opened to allow
you to make an assignment based on tag values. The important thing to remember about
the Expression Editor is that although it checks your expression syntax, it does not
check whether the expression is correctly applied.

You do not have to use the Expression Editor at all. Instead, you can write your
expression directly into the text box on the Read Expression tab. The expression will be
evaluated whenever one of its inputs changes; or you can put a checkmark in the
checkbox “Use Trigger tags” so that the expression will be calculated whenever one of
the trigger tags becomes true, becomes false, or simply changes value as specified by
the user.

Write expressions require that you check the “Enable Write Expression” checkbox to
have the values calculated. They are configured similar to Read expressions with two
exceptions. First, you should mark the place in your expression where you expect an
operator’s input. This place is represented by the special string {{input}}. For instance
the write expression of the thermometer is:

x= ({{input}}-32)/1.8

Second, the Write Expression tab contains an “Output Tag” textbox where you should
specify a data point where the result of the write expression will be stored. In the case
of a conversion, it often makes sense to use the same tag as the one used in the read
expression. In the case of our example, it will be our parameter.
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It is relatively easy to create expressions, and the tools provided allow expressions to be
as complex as you need. Using the expressions that you created is even easier.

As an example of using an expression, consider a process point on a GraphWorX64
display whose data source is set to the celsius_to_fahrenheit expression. Clicking on
the ellipsis button in the DataSource property of a process point opens the Data
Browser. The UDM’s expressions can be found under the Global Expressions folder
on the server that holds the Unified Data Manager configuration. In Figure 11.7, you
can see the celsius_to_fahrenheit expression selected in Data Browser.

\_# Data Browser = =[]
QFC LA | Global Aliases I Language dliases | Language Conwversions | Simulation | E xpression | LocaIAIiases|
@( ) » (@expbd:Units. celsiuz_to_fahrenheitSETENTENEER). W alue v | = || Search je)
‘ Crganize 1M Panels B Tabs ¥ Filtering Grouping E Grid Columns
Shotteuts i |%Grid [« tesh [ § Manitor 4 b x
h‘_ ot H Display Name Type Reference  Attributes
Bl OPC Servers T s DatalternT o :
B OPC U Servers ; o evlln_to_ce 3lUs . atalternType rgan!zes
Bl Simulation 4 celsius_to_fahrenheit DatalternType Organizes
B Historical Data 3 millibars_to_psi DatalternType Organizes
- Fawvotites 3 kg_to_oz DatalternType Organizes
3 fahrenheit_to_celsius DatalternType Organizes
3 celsius_to_kelvin DatalternType Organizes
i inch_to_cm DatalternType Organizes
d kelvin_to_fahrenheit DataltemType Organizes
i fahrenheit_to_kelvin  DataltemType Organizes
# addition DatalternType Organizes
[ Ok ] I LCancel I I Help

Figure 11.7 - Selecting Expression as a Data Source in Data Browser

Note the string “Thermometer” enclosed by parenthesis is the data point name. You
should replace the parameter with the name of the real thermometer OPC data point
enclosed in quotes. You can do this by highlighting the parameter (Thermometer in this
case) and browse to the OPC point to select it. The resulting tag path may look similar

to this:

@exp64:Units.celsius_to_fahrenheit(“@KEPware. KEPServerEx.V4\
Channel_1.Device 1.Tag_1.Value”).Value

GENESIS64
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11.3 Groups

)

b

)

A group is a collection of data tags that are manipulated as a single item. It is
represented by a single group tag. Each group tag is treated as a READ/WRITE data
type. Any value written to a group tag is written to all the tags included in the group, so
that all of the tags in the Group have the same value. For this reason, use Groups for
tags you want to write a uniform value. For example, this feature can be deployed for
controlling lights in a building. You can switch on or off all lights on a particular floor
by changing only one single value. The figures in this section show a group tag that
controls lights on floor one of a building.

Group data tags are organized in a tree structure of folders and group items. Since each
group is represented as a data tag, a group data tag may also be included in other groups.
Group items have two configuration forms.

On the Group Properties tab, you can change the data type of the tag, add its
description, and create parameters that can be used in the same way as parameters in
expressions or other UDM items.

‘(‘-‘ Unified Data Manager Group

Mame: |Houm1

Group Properties | Group Tags I

Properties

Description:

K

Data Type: IFLDAT v

[ Name | Type | Padding &lign | Padding Char | Mumber OF Places

* \ = =l | =

ooy | Refesh | Hepp.. |

Figure 11.8 - Group Properties Dialog of Group Tag Item
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On the Group Tags tab, you can add tags to the group tag. Whenever a value is written
to the group tag, it is automatically written to all tags in this list.

|-C(:ump|emea | b X

* Unified Data Manager Group
-

MName: ICompIete

" Group Propetties  Group Tags |

Group Tags Add Multiple Tags ... | —
Tag Name Is Aray | Low Bound | Length

grp:Lights. DoorWay

grp:Lights. Room 1

grp:Lights. Room2

grp:Lights. ServerRoom

miiniimiin i
(B2 424 \E
BRI NE

rE |

Lo

Aoply | Refresh | Help... |

Figure 11.9 - Group Tags Dialog of Group Tag Item

A group can contain an unlimited number of data tags. Each data tag consists of the
following attributes:

e Tag Name: A fully qualified data tag path (parameters or expressions can also
be used) represented as a string. You can type in the tag path or select the
source by using the Data Browser, which opens when you click on the ellipsis
[...] button next to the selected field. You can also use the “Add Multiple Tags”
button to add in many tags at the same time.

e Is Array: If the tag is an array, put a checkmark in this column to indicate that
the tag is an array.

e Lower Bound: specifies the lower limit of the tag if it is an array.

e Length: specifies the length of the array if the tag is an array.

GENESIS64
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GraphWorX64 provides an interface for writing values into a group tag. You just need
to insert a Data Entry Point into a display and then browse for your group tag in Data
Browser by clicking the ellipsis [...] button to open the UDM and browsing in the
Groups folder (highlighted in Figure 11.10) on the server that holds the Unified Data
Manager configuration.

E? Data Browser _l_ID ﬂ

OPC LA | Global Alizses | Language Aliases | Language Conversions | Simulation | Expression | Local aliases |
mv & - Wopc - M MySever - G Groups - ﬂ|;|
s e,
‘ & = IWPonels BH Tabs ¥ Filtering Grouping Elﬁrid Columns
HE Grid (o Mesh (3 Moritor
g g;néeServers H | Displzy Name /| Node Class | Reference | Attributes | Type Information |
B OPC UA Servers =I Organizes Object - 9 Iltemi(s)
B Simulation @ Alarm\worXgd Object Organizes Subscribe AEServer
Wl Historical Data & MlarmWorXe4 DA Object Organizes DAServer

@ Event Logger Object Organizes Subscribe AEServer

\g) Global Expresszions Object Organizes GEPlugin

\gy Registers Object Organizes GEPlugin

\g) Simulations Object Organizes GEPlugin

\g) SNMP Object Organizes GBPlugin

\&) Value Sets Object Organizes GEPlugin
L ] ]
Status Panel

ok | cencel Help L

Figure 11.10 - Selecting Groups in Data Browser
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11.4 Value Sets

A value set allows you to write pre-configured sets of values into a group of data tags.
Each set of values has a reference value. Writing a reference value to a value set data
tag will distribute pre-defined values to all data tags in the value set. A value set is
different from a group in that each tag in a value set is updated with a preset value that
can be different from tag to tag. Value set data tags are of string data type and are
available as READ/WRITE data tags. You can also use parameters with value set data
tags, just like you can use them with expressions and groups, which you have already
seen.

Anything that requires multiple values to be written to set a meaningful collection of
data is a candidate for a value set. One example is a GPS location, which requires two
or three values: longitude, latitude, and altitude. Another use for a value set is for
setting a color. Individual colors require three values to be written: one for red, one for
green, and one for blue, in the RGB color space that computers use. Let us see how
color value sets work.

Value sets are created and configured using a three-tabbed configuration form. On the
ValueSet Properties tab, you can enter a description and add parameters.

Add members to the value set by using the ValueSet Tags tab. For any individual color,
the color name or ID is written to one tag, then red is written to a second tag, green is
written to a third tag, and blue is written to the fourth. You can see the configuration on
the ValueSet Tags tab in Figure 11.11.

[ < Colour_Chart : 4 x

«* Unified Data Manager ValueSet

-l

Mame: |Colour_Chart

WalueSet Properties  ValueSet Tags ValueSet Values |

ValueSet Tags
Alias Tag Marme Is Array | Low Bound | Length
Blue @sim64:Double.Static("RGE_B") Value r 0+ 0=
Green @simbdDouble, Static{"RGE_G") Walue r nil nil
Red @sirndDouble, Static("RGE_R").Value r Ujl (-2
» W @ sirnfi4:String, Static("RGE_Description”\alue r 0- 0
* r = =

Figure 11.11 - Associate tags with a value set
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Once you associate tags with the value set, you need to add the colors that are part of
the value set to the ValueSet Values tab as shown in Figure 11.12.

& Colour_Chart & b x

-C-f Unified Data Manager ValueSet
-

Name: |CUIUur_Chart

“alueSet Properties | Yaluelet Tags V

ValueSet Values
“alue MNarne Blue Green Red Description
010 White 255 255 255 White
an0s Black 1] 1] 1] Black
Jonn Red 1] 9 176 Flarne Red
w1y Yellow 32 216 255 Saffrone Yellow
S015 Elue 168 40 40 Sky Blue
1015 Tvary 17 225 245 Light heary
G001 Green 43 11z 32 Emnerald Green
T035 Grey 176 176 176 Light Grey

- -

Figure 11.12 - Define Values for Tags

You can use, for instance, GraphWorX64 to write values to a value set tag. You just
need to insert a Data Entry point into a display and browse for the value set tag in the
Data Browser in the same way you browse for an expression or group, except that you
select the Value Sets folder, which is highlighted in Figure 11.13. When you want to
distribute the value set value for, for example, the color white, you would write to the
tag “9010”, which is the value specified in the Value column of the ValueSet Values

tab.
L} Data Browser x|
OPC L& | Global Aliases] Language Aliases] Language Conversions | Simulatiorn | Expression | Local Aliazes |
~ | &8 - = = = =
@ & Ik Opc B My Server g+ Value Sets J|i|

‘ Organize IWPrels B Tahs ¥ Filtering Grouping E Grid Columns

Shortcuts ? | |8 Grid (@ Mesh | §3 Monitor q4b x

g g;nEeServers ] | Display Name /| Node Class | Reference | Attributes | Type Information
B OPC UA Servers =| Organizes Object - 8 ltemis)
B Simulation ©  Alarmiorxsd Object Organizes Subscribe AEServer
B Historical Data W& Alarm\worX64 DA Object Organizes DAServer
-g Event Logger Object (Organizes Subscribe AEServer
\5) Global Expressions Object Organizes GEPlugin
\g.; Groups Object Organizes GEPlugin
\&) Registers Object Organizes GEBPlugin
\&) Simulations Object Organizes GEBPlugin
\&) SHNMP Object Organizes GEFlugin

Status Panel

Figure 11.13 - Selecting the Value Sets Folder in the Data Browser
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11.5 Registers

A register is a named address into which you can store values. In general, registers are
named variables that all GENESIS64 clients can use. In the Unified Data Manager, a
register consists of two configuration tabs.

In the Register Properties tab, shown in Figure 11.14, you define the Data Type and a
Description, and you decide whether the register is read only or writable. You can also
enable or disable “Input Updates Propagation”, which indicates whether values changed
on input tag will be sent to an output tag.

(2| Register b x

o—| Unified Data Manager Register
B Name: |Ragister
{Register Properies | Register nput/Output |
Properties =
Data Type: |NA'I'NE j ™ Writable
Description: J
=
Input Updates Propagation
Propagation Style
' Enabled " Disabled
" Enabled on Tag " Disabled on Tag
Tag: =
&l
Apply | Refresh | Help... |

Figure 11.14 - Register Properties Configuration

How you configure the Register Input/Output tab depends on the type of the register
you need. The options in the “Input Tag” section are designed for definition of an input
signal for the register. You can choose to read an OPC Data Tag if you want to use this
register to aggregate data to other OPC clients in GENESIS64. If you choose this
option, you will need to specify the input tag path in the “Input OPC Data Tag” field.
The default data type for this input tag is “Native” but you can choose an appropriate
data type in the dropdown list. You can also specify the Scan Rate, or rate at which the
register will poll the OPC tag.

GENESIS64
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Alternatively, if this is simulation variable, for example, you can choose “None” in the
Input Tag section. You do not need to specify an input tag if you select this option, but
you do have to provide the register with an Initial Value.

[ = Register & 4b %

o—| Unified Data Manager Register

MName:  |Register

Register Properties Re

Input Tag

(" OPC Data Tag + DNone

OPC Data Tag

Input OPC Data Tag:

Reguested Data Type: Scan Rate:

|NATNE J | 50:' milliseconds
None

¥ UseInitial Value

Initial Value: |1

Output Tag [ Enabled

QOutput Tag: |

[ Refresh Qutput Refresh Rate: 53 seconds
Tags Management

I™ Release tags when not in use

Apply | Refresh ‘ Help... |

Figure 11.15 - Configuring Input/Output Properties of Register

If you need to bridge the data from the register to another OPC tag, check the “Enabled”
checkbox in the Output Tag section. You can then specify the output tag path by
typing it in or browsing for it. You can further indicate a refresh rate for the output tag
by checking the “Refresh Output” option and giving a refresh rate.

The Tags Management section contains only the “Release tag when not in use”
checkbox which, when checked, disconnects the input tag as well as the output tag
when no client is connected to the register. This may save points counting toward your
license. On the other hand, it will cost time when a client tries to request the point again.
Having this option checked also disallow bridging.

As mentioned before, there are different types of registers. You can configure a register
to achieve data aggregation, or provide a mechanism for data bridging where the
value of one tag is written though the intermediate register to another tag. You can also
use the register to pre-fetch data or to hold a value you enter into it. Let’s look at each
of these four types of registers.
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If you need a data point from one hardware device to be sent to a data point on another
hardware device, use data bridging. Data bridging maps the output of a device as the

input to another device using the UDM Register as a bridge.

Figure Error! Reference source not found.11.16 - Data Bridging

For bridging, you only need to specify an “Input OPC Point Tag” and an “Output Tag”.
To select a tag, click the field’s ellipsis [...] button to open the Data Browser.

Register Properties Reg\sterlnput/Outputl

Input Tag
& OPCDataTag " None

OPC DataTag

Input OFC Data Tag:

[foursourcePaint [=]
Requested Data Type: Scan Rate:

[ramve - [ 502 milliseconds

None

=

Initial Value: |

Output Tag ¥ Ensbled

OutputTag: [ourDestinationPoirt J
[ Refresh Output Refresh Rate: 5= seconds

Tags Management

™ Release tags when net in use

Figure 11.17 - Bridging configuration

NOTE: Do not check the “Release tags when not in use” checkbox, and do not change
Input Update Propagation to “Disabled”. If you do, bridging will not work.
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11.5.2  Aggregation Registers

S
3)
(3]

You create an aggregation register by specifying the same data source for the Input
OPC Point Tag and the Output Tag. An aggregation register is usually used when you
want all clients connected to only one server even when you have more OPC servers.
By connecting them all to one server, you can aggregate data at that server.

You may find that you have hardware devices that cannot handle the volume of
requests that are being sent to them. This happens if a device’s tags are requested
frequently or from several OPC clients, or if the device has a limited ability to cope
with 1/O requests. If the device cannot handle the requests, data becomes bottlenecked,
and clients must wait for data to be returned.

One way you can overcome this problem is by using data aggregation. Data
aggregation collects multiple requests for a tag into one request, reducing network
traffic.

In the example shown in Figure 11.18, there are three OPC clients that request the same
temperature reading from a device. You can create a UDM register that handles those
requests. The register acts as an intermediary that aggregates the three incoming client
requests, sends one request to the device, gets one return from the device, which the

register then forwards back to the three clients.
- |

; | -
Client 2
- \ s |

Figure 11.18 - Data Aggregation

o
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Using the UDM register, you define one register for each tag whose requests you want
to aggregate. Once you set up the register to aggregate tag requests, the register
intercepts all client requests for the tag and pools them into one request that it sends to
the device. In turn, the device returns one reply, which the register then broadcasts to
the OPC clients that requested the tag.

In order to use this feature enter the OPC tag for the data point you are aggregating in
both the “Input OPC Data Tag” field and the “Output Tag” field. Make sure you also
disable input updates propagation on the Register Properties tab; otherwise, it may
happen that your values could be running in circles.

NOTE: You can also enable/disable the propagation based upon an OPC data point
value.

11.5.3  Data Prefetch Registers

Another way to address problems related to I/0O communication and volume is with
data prefetch. Data prefetch is a way of preloading data in anticipation of client
requests.

Data prefetch loads data from a device onto the server even if no clients are requesting
the data. Because the data is preloaded onto the server, the data is available when a
client requests it; the client doesn’t have to wait for the I/O from the device.

Data prefetch is useful with slower devices or communication networks where 1/Os
between clients and devices are typically delayed because, for example:

e Your older or slower devices do not have the capacity to fulfill their 1/0
requirements.

e Geographical distance separates clients from the server, or the server from the
device.

For example, a client requests second-by-second polling data from a device that is
located on the other side of the continent, and your limited hardware device cannot
accommodate the requests in a timely way. In this case, data pre-fetch might provide
the solution you are looking for.

NOTE: There is a downside to using data prefetch. The ongoing loading of data from
the device to the server creates a continuous stream of traffic between the device and
the server. For that reason, it is important that you use restraint when choosing the data
points you use prefetch for; this is not a solution you want to overuse. You will have to
determine whether the volume of traffic that prefetch creates works to your advantage.
For example, even if a hardware device has 30 data points, there may be only one data
point on that device where prefetch benefits you.

GENESIS64
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Also, keep in mind that any register that does data prefetch consumes a license point
because the input/output tag is in constant use by the register.

The configuration of a Data Prefetch register is identical to that of an Aggregation
register except make sure the “Release tags when not in use” checkbox remains empty.

11.5.4 Input Registers

If not combined with an output tag, registers usually serve as holding registers or read
only registers connected to another OPC point. In order to get such a register, you must
uncheck the “Enabled” checkbox in the Output section of the Register Input/Output
tab.

Register Properties  Register Input/Qutput

Input Tag

@+ QOPC Data Tag " Mone

OPC Data Tag

Input OPC Data Tag:

|YDurSourcePoint
Requested Data Type: Scan Rate:

| maTvE ~| [ si=] milliseconds
None

r

Initial Value: |

Qutput Tag [ Enabled

Output Tag: |

I Refresh Qutput Refresh Rate: 53 seconds
Tags Management

I Release tags when not in use

Figure 11.19 - Disabled Output Tag

Now that you have a register that you can use to read an OPC point defined as “Input
OPC point” or you can create a holding register by selecting the “None” radio button. If
you create a holding register, you can choose to define an “Initial value”. For the
holding register, you should also go to the Register Properties tab and make the
register Writeable.

NOTE: It is not recommended that you make a register writeable if it has an input
OPC Data Point but no output tag. If you enter a value in such a register, the value is
stored in the register but the input OPC Data Point value does not change. The entered
value is propagated to nowhere because there is no tag defined as the register’s output.
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You can use the UDM registers in the same way as any other OPC points. You can
select them using the Data Browser, as highlighted in Figure 11.20.

I:? Data Browser _Iglﬂ
OPC UA | Global Allases] Language Allases] Language Conversions | Simulation | Expression | Local Aliases |

m' & - WOpc - M MyServer - 4 Registes - j‘i|

b o e q

Shortcuts ® ﬁ Grid @" Mes h\]ﬂ Monitor

: g;nEeServers Hl | Display Mame ¢ | Node Class | Reference | Attributes | Type Information |

B OPC UA Servers =l Organizes Object - 9 ltemi(s)

B Simulation ©  Aarmiorxed Object Organizes Subscribe AEServer

B Historical Data W AlarmworkG4 DA Object Organizes DAServer
g Event Logger Object Organizes Subscribe AEServer
\&) Global Expressions Object Organizes GEPlugin
\$> Groups Object Organizes GEPlugin
\&) Simulations Object Organizes GEPlugin
\&) SHMP Object Organizes GEPlugin
\&) Value Sets Object Organizes GEPlugin

Status Panel

oK | Cancel el |,

Figure 11.20 - Selecting Register in Data Browser

11.6 Triggers

A trigger is a rule that defines the conditions under which an event is to be executed.
There are two types of triggers: data triggers and time triggers. Data triggers execute an
event based on a specified condition that is defined in the trigger, while time triggers
execute an event based on the time or sets of times that are part of the time trigger’s
definition.

Furthermore, each trigger can be scheduled to trigger by using the trigger’s Advanced

tab, shown in Figure 11.21.
Basic  Advanced |
Trigger Conditions
Time zone: @ Uselocal serverime Use universal time
I Start: | Monday , D1 September 2008 16:22:20 -]
I Stop: | Manday , D1 September 2008 16:22:20 -]
Days  Hours Mins Secs
B LR T i A Hp Hp = -
[ Repest each trigger every: |0 Hfo Ho Hfp A forthedurationof o Ho H Hv
™ Enable on Tag (Trigger will be disabled if Enable Tag has a value of 0, False or a bad status code)
EnableTag: |

Figure 11.21 - Advanced Tab for a Trigger
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Jabeue|A eleq paiyiun



11-20

To create a trigger, you expand the UDM’s Triggers node, then either right-click “Data
Triggers” and select the Data Trigger menu item (as shown in Figure 11.22), or right-
click “Time Triggers” and select the Time Trigger menu item.

Triggers are divided into condition triggers and event triggers. An event trigger is a
one-shot trigger used for triggering an immediate action. However, if you need a
continuous rather than single-shot action (for instance, for logging purposes), you
would use a condition trigger. The type used is a function of what you want the trigger

GENESIS64 Standard Training Manual

Unified Data Manager
B c localhost
= B3 UdmCanfig {Active)
v Expressions
<% Groups
< Value Sets
= Reqisters
El # Triggers

= Condition gk

Folder

= Condition) | o

Data Trigger

B[] Time Trigge

Paste

Expart
Impart

Refresh
Refresh Parent

Figure 11.22 - Creating a New Trigger

to do. Let us take a closer look at each type of trigger.

11.6.1

Data Triggers

A data trigger fires on any of the following conditions:

When data changes (event trigger)

When a data tag changes to TRUE (event trigger)
When a data tag changes to FALSE (event trigger)
When a data tag is TRUE (condition trigger)

When a data tag is FALSE (condition trigger)
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To select the data source that must meet the condition so that the trigger fires, click on

the “Browse” button next to the “Data Tag” field.

Data Trigger Options
Trigger type! |On any data change (event) j
Data Tag: |@simﬁ4:BooI.Random(lﬂ,lﬂ).‘u’alue

Browse...

11.6.2

Figure 11.23 - Data Trigger Options with Selected Data Tag

Time Triggers

A time trigger executes an event or condition periodically, in accordance with a user-
specified recurring timeframe. The recurring pattern can be a one-time event, can occur
at different time intervals, or can be defined by specific dates and times. The Unified
Data Manager’s time trigger options change according to your selection and give you
fine control over when the time trigger evaluates to TRUE. Shown in Figure 11.24 is
the trigger configuration dialog for a specific date and time trigger.

A time trigger event can be set to fire based on the following conditions:

e Once, at a set time
e After an interval of time has passed

e Recurring at specific dates and times

igqj Unified Data Manager Time Trigger

Name:  New Time Trigger

Basic | Advanced

Enabled

Properiies

Diescription:

Time Trigger Oplions
SEETIE Days Hours Mins Secs

Duration: 0 1 e e B

Recurrence type: lSpedfic dates and times

Starting at:

Recur every 1

Recumence details

Days:

Pick specific times

hours: |17 |Z| minutes: |19 E|

Thursday , 22  July 2010 17:15:58

[ Apply || Refresh |

I

Help...

I

Figure 11.24 - Time Triggers Configuration
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To set a time trigger event, you should leave the “Is Condition” checkbox unchecked;
but if it is a time trigger condition, go ahead and put a checkmark in the “Is Condition”
checkbox.

Select a “Recurrence type” of One time only, Time interval, or Specific date and time.
Depending upon the time trigger recurrence type you select, the Options section
changes to allow you to set appropriate parameters.

To set a onetime only event, select the “One time only” Recurrence type, select the
date and time that the trigger fires in the “Trigger at” box.

To set a time interval at which an event fires, select the “Time interval” Recurrence
type (as shown in Figure 11.25), then in the “Starting at” box enter the date and time
that the time interval starts its counter, and then in the “Recur every” boxes specify the
interval between time trigger events (the time span cannot be zero).

Time Trigger Options

I diti
s condition Days Hours Mins  Secs

Duration: 0 =[t 0 0

Recurrence type: Time interval v| | Preview |

Starting at: Monday 05 May 2008 18:08:08 E~
Days Hours Mins  Secs

Recur every 0 HE EO FHP =

Figure 11.25 - Time Interval Selection

You can preview the times that the trigger will fire by clicking the “Preview” button.
Figure 11.26 shows a sample of the type of preview you might see.

—_

5= Trigger starting times preview

(=l &=

Show triggers after: | Monday . [E

May 2008 19:13:22 @

(local time)

Note: this preview shows only the basic recurrence settings results. Also, overlapping
conditions will merge. so this list may not be accurate for conditions

Ute

Tuesday. 06 May 2008 00:08:08
Tuesday, 06 May 2008 01:08:08
Tuesday, 06 May 2008 02:08:08
Tuesday. 06 May 2008 03.08.08
Tuesday, 06 May 2008 04.08.08
Tuesday. 06 May 2008 05:08:08
Tuesday, 06 May 2008 06:08:08
Tuesday, 06 May 2008 07:08:08
Tuesday. 06 May 2008 08.08.08
Tuesday. 06 May 2008 09:.08.08
Tuesday. 06 May 2008 10:08:08

Local s
Monday, 05 May 2008 20:08:08
Monday, 05 May 2008 21:08:08
Monday, 05 May 2008 22:08:08
Monday, 05 May 2008 23:08.08
Tuesday. 06 May 2008 00:08.08
Tuesday. 06 May 2008 01:08:08
Tuesday, 06 May 2008 02:08:08
Tuesday, 06 May 2008 03:08:08
Tuesday. 06 May 2008 04.08.08
Tuesday, 06 May 2008 05:08.08
Tuesday. 06 May 2008 06:08:08 %

Figure 11.26 — Previewing a Trigger’s Starting Times

CONICS
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To set specific dates and times when events fires, select the “Specific date and times”
in the Recurrence type dropdown list. In the “Starting at” box, enter the time that the
time interval starts its counter. In the “Recur every” boxes, specify the interval between
time trigger events, and select the time period (seconds, minutes, hours, days, weeks,

months, or years) from the dropdown list.

The Recurrence Details section changes depending on the selected interval. (Shown in
Figure 11.27 is the Recur Every # Week(s) selection.) Select the different days, months

or times in the Recurrence details section.

Time Trigger Oplions

Is conditicn

Days Hours Mins  Secs
Duration: =~ ([0 =0 =
Recurrence type: |Specific dates and times v| | Preview |
Starting at: Monday ,05 May 2008 18:08:08 (kg
Recur every 1 |week(s] bd |
Recurrence details
Days:
‘ Sun Mon Tue Wed Thu Fri Sat
V| Pick specific times
hours: |18 IZ| minutes: |08 IZ| seconds: |08 IZ|
| Apply | | Refresh |

Figure 11.27 — Setting a Trigger’s Specific Dates and Times

To select specific times, put a checkmark in the “Pick specific times” checkbox and set
the time in the Hours, Minutes, and Seconds boxes. In the example shown in Figure
11.27, the event will trigger at 4:08:08 PM every Monday. Remember you can see the

schedule by clicking the “Preview” button.

GENESIS64

Jabeue|A eleq paiyiun



11-24 GENESIS64 Standard Training Manual

Some GENESIS64 applications can use a condition status to perform certain actions
instead of relying on an event to be fired. For example, you can set a conditional time
trigger in the Unified Data Manager so that the condition changes only once, changes in
a repeating or recurring fashion, or changes at specific dates and times. All of the
options we looked at in the section above apply to conditional time triggers, but now
instead of an event, a Boolean value or flag is stored so that a program can READ the
value and act according to its own programming. The condition time trigger appears in
the Unified Data Browser so that it can be selected by an application. The time trigger
condition is set so that it switches like this:

e From inactive to active once; the only recurring type.
e From active to inactive; and then inactive to active on a recurring basis.

The GENESIS64 online Help describes this type of trigger in more detail.

11.6.3 Using Triggers

Data triggers and time triggers are used in Hyper Historian. When you browse for
triggers in Hyper Historian, the dialog box looks like Figure 11.28.

+* Browse for condition trigger 10 ﬂ
=+ Triggers
|:=|J Drata Triggers
#-[@] Time Triggers
Refresh | Cancel |
A

Figure 11.28 - Selecting a Trigger in Hyper Historian

v
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Lab: Recipes (Value Sets) L11

11.1. Lab Overview

As you can imagine, icTonics makes a few different beverages, each with a different
recipe. They have given us these recipes and would like us to create a scenario where
the operator can change the production recipe with the click of a button. This will help
them with transitions from making one beverage to another.

Estimated time to complete this lab: 20 minutes

11.1.1. Task Checklist

In this lab, you will complete the following tasks:

e Create a value set folder
e Create value sets that act as Recipes
e Edit the displays to allow for setting Recipes

11.1.2. Support Files

To complete this lab, you will need the following file(s):

e icTonicsTankMonitor.gdfx

(s18S anfen)
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11.2. Value Sets

Value Sets allow you to write different preset values to different OPC tags with a click
of a button. In this section, we will add recipes as value sets and allow for change in
recipes during runtime.

1.

2.

8.

9.

—_

» iCONICS,

Open the Workbench if you closed it from the previous lab.

Select the Unified Data Manager (UDM) = in the Project Explorer.

You should see a UDM configuration database called “icTonicsUDMConfig
(Active)” in the Project Explorer. Expand this configuration and right-click on the
“Value Sets” folder.

Add a folder and name it “icTonicsRecipes” then click on “Apply” to save it.

Right-click on the icTonicsRecipes folder in the Project Explorer and add a “Value
Set”. Name this new item “Mixers”.

Click on the ValueSet Tags tab. Double click under Alias and type in Water.
Double-click in the Tag Name field and click on the “Ellipses” (...) button to bring
up the Data Browser and select the Water tag.

Repeat step 6 for the Producing, TankLevel and Syrup tags. Your finished
configuration should look similar to Figure L11.1.

-<-J Unified Data Manager ValueSet
‘o

M ame: IMixers

YalusSet Properties  WalueSet Tags | WalusSet Values I

VT Add Multiple Tags ... |
Aliaz Tag Mame |z Amay | Low Bound | Length
i ater @ICONICS IconicsDPCUAS erver vENCT onics. T anks. U SA Fosboro. T ank 1w ater Value r Dﬁ Dﬂ
Producing | @ICONICS. lconicsOPCUAS erver VEhicT onics. T anks. US54, Foxbora. T ank 1. Producing. ¥ alue r Dﬁ Dj
TankLevel | @ICONICS.lconics0PCLAS erver VBT onics. T anks. US4, Foxboro. T ank1. T ankLevel Value r Dﬁ Dj
» Syiup aro Ya r Dﬁ Dj
* r = =

Figure L11.1 - ValueSet Tags

Click on the ValueSet Values tab. Under Value, type in “Chocobeer”, and give it
the same value in the Name Field (notice that this happens for you) and Producing
field. Under Water, type in a value of 15 and, under Syrup, type a value of 85.

Repeat the above steps to insert two more value sets so that your finished
configuration looks like Figure L11.2.
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11.3.

ValueSet Properties I ValueSet Tags ValueSet Values |

ValueSet Values
Value Mame Water Producing TankLevel Syrup
Chocobeer | Chocobeer (15 Chocobeer |0 ]
CocoFizz |CocoFizz |13.2 CocoFizz 0 828
Frappe Frappe 24 Frappe 1] he
(=3
I

Figure L11.2 - ValueSet Values
10. Click on “Apply” to save the value set.

11. Make sure the icTonicsUDMConfig configuration is active.

Changing Recipes in GraphWorX64

1. Open the icTonicsTankMonitor.gdfx and add a Process Point near the top of the
display.

2. Select the Tank1 Producing tag in the Data Browser and click on “OK”.
3. Add a Text object to the left of the process point and add the text “Now Producing”.

4. Add a button to the right of the process point and select Popup Menu as its
Command.

5. In the button’s Menultems property, click on the ellipsis button to bring up the Edit
Menu Items dialog box.

6. Add a menu item for each of the recipes you created and enter the recipe’s name as

each item’s MenuText. Keep the Edit Menu Items dialog box open. :<:

=

7. Change the Menu Items command to “Write Value” for each menu item and set %
each one’s DataSource to point to @vset64:icTonicsRecipes.Mixers.Value. &

8. Under the CommandParameters, enter the appropriate OnUpValue for each one.

NOTE: Since the values we are writing to the tag are strings, be sure to enclose
them in double quotes (“ ”) so that the values are properly written to the
destination.

9. You should have three menu items, one for each recipe, when you are done. Click
on “OK” to close the dialog box.

GENESIS64
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Members Chocobeer properties
? CocoFizz ‘El Y
2| Frappe = Common
(Name) Chocobeer
Description Chocobeer
CustomDatz
El Commeon - Siyle
Background %] Mone
Foreground Il 0.0.0
E Data
DataSource @vsetbdicTi
] Data Write
Confirm False
=] Dynamic Behavior
Update True
PickMode Normal Button
InitialClick False
Command Write Value
CommandParameters
= Execution Trigger - Key
ShortcutKey
ShortcutMedifiereys
E Execution Tngger - When
ExecuteDnClick True
E Menu
MenuText Chocobeer
Figure L11.3 - Value Set — Write Value and Menu Text
10. Go to the button’s properties and change the text to “Select Recipe”. Make your
finished display look like the one shown in Figure L11.4, and save it.
11. Add two more process points: one to show the syrup level and the other to show the
water level.
12. Now you can go into runtime and try changing the recipe. As you change the recipe,
the tag should change to show the beverage type that is currently in production.
NOTE: The Alarm Viewer in your display may be different from the following figure,
depending on what filter you’re currently using. Try double clicking on the viewer and
L q¥ . . .
clicking button in the popup tool bar to manipulate your filter.
Thursday, March 08, 2012 9:40 AM
e
"]
Now Producing: * 77 Select Reci
Mizzer Tank 1 o, 60
1-],/"‘ - " 80
Mixer Tank 2 r" “‘.
ple———u Limn
W Churning Blade is ?7?
i
Figure L11.4 - icTonicsTankMonitor Display
2 A
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11.4. Using Parameters

If you have some time, you can add a parameter to the Value Set. This way, when we
try to change tanks later, we will be able to use the parameter to set a dynamic tag value.

1. Inthe ValueSet Properties tab, add a parameter named Tank, and change its Type to

String.

Parameters

Mame ‘ Type Padding Align

Padding
Char

Mumber Of
Places

x||eFT

|-

[

Figure L11.5 - Parameters

2. On the ValueSet Tags tab, change the part of the tag where it says “Tankl” to
“<<Tank>>" to use the parameter we set in the Properties tab.

SE LR Add Multiple Tags ..
Alias Tag Name ls Amay | Low Bound | Length

Water @ICONICS IconicsOPCUAServer.V5'c Tonics. Tanks. LISA. Foxboro.<<

Tank

> Water Value

Producing | @ICONICS IlconicsOPCLIAServer. W5hic Tonics. Tanks. USA. Foxboro. <<

Tank

»>.Producing. Value

TankLevel | @ICONICS IconicsOPCUAServer.WShc Tonics. Tanks. LISA Foxboro. <<

Tank

>3 TankLevel Value

Syup @ICONICS lconicsOPCUAServer V5ic Tonics. Tanks. LISA Foxboro <<

Tank

>3 Syrup Value

- -

mlinlinliniin|

& EIEENE
AENENENE

Figure L11.6 - ValueSet Tags with Parameter

3. We will need to change the tags in the GraphWorX64 display to give a parameter

value.

4. In the icTonicsTankMonitor.gdfx display, select the “Select Recipe” button, and
click on the Menu Items collection to bring up the Edit Menu Items dialog box.

(s18S anfen)
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5. Change the data source in each of the menu items to include a parameter value. You
can either reselect the tag, or simply add “(“Tank1”’)” (without outside quotes) after

“Mixers”

in the DataSource field. The syntax should

@vset64:icTonicsRecipes.Mixers("Tank1").Value

Edit Menu Items

Members

0
1| CocoFizz
2| Pinacolada

Add Remove

Duplicate

El

Chocobeer properties:

look like this:

2|

=8 B 7
CustomData =
= Common - Style
Background None
Foreground Ml 0.00
E Data
" Tank 17).Value .|
[ Data Write
Confirm False | |
E Dynamic Behavior
Update True
PickMede MNormal Button
InitialClick False

Command
CommandParamete

Write Value

DataSource
Primary datasource for this dynamic object.

Figure L11.7 - Change Tag Name

6. Try running the display again, it should work just the same as if you did not have

parameters.



Review: Unified Data Manager R11-1

Review: Unified Data Manager R11

11.1

11.2

Objectives Review

You should now know and understand the following topics:

e How to create items in the Unified Data Manager that you can use throughout
GENESIS64
e Why and how to use expressions, value sets, groups, registers, and triggers

Summary

The Unified Data Manager (UDM) provides centralized storage of data such as
expressions, groups, value sets, registers, and triggers, that you can benefit from when
developing a project. UDM configuration is stored in a SQL database and its
management is done in the Workbench.

You create items in the UDM by right-clicking nodes in the Project Explorer and
selecting options from a popup menu. Each node has its own hierarchical tree into
which you can add folders and items. The UDM has a node each for expressions, value
sets, groups, registers, and triggers. An expression is a function that takes input,
performs a specified calculation, and returns an output. A group is a collection of data
tags that are manipulated as a single item. A value set allows you to write pre-
configured sets of values into a group of data tags. A register is a named address into
which you can store values. A trigger is a rule that defines the conditions under which
an event is to be executed.

Items are modified using forms that appear in the UDM when the object is selected.
When you save your changes to the UDM configuration database, those settings are
immediately available to anyone connected to the database.

11.3 Terms
Data Aggregation Data Bridging Data Prefetch
UDM Expression UDM Group UDM Register
UDM Trigger UDM Value Set Unified Data Manager
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11.4 Test Your Knowledge

)

b

)

In this chapter, we discussed how the Unified Data Manager is a centralized location
where you configure expressions, registers, value sets, triggers, and groups. Before you
continue to the next chapter, make sure you can answer the following questions.

1. The following data type is NOT configured in the UDM?

Sets of values

Groups of users

Expressions and calculations
Triggers that are based on conditions

o0 ow

2. Arregister can be used for which of the following purpose(s)?

To store data

To bridge data from one tag to another
To aggregate data

All of the above

None of the above

®o0 o

3. True or False: You can use a UDM group in another UDM group.

4. True or False: You can make use of parameters in value sets, groups, and
expressions.

5. Which of the following statements about triggers is true?

a. A data trigger evaluates an expression periodically and fires when the condition
is true

A time trigger can fire at a specific date and time

A time trigger can fire at a recurring set of dates and times

A data trigger makes use of time trigger features

All of the above

None of the above

D OO0 T

6. Which data type is used for data bridging?

Expressions
Value sets
Groups
Registers
Triggers

®o0 o
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Global Aliases 12

The Global Aliasing System (GAS) is a powerful referencing feature that can be used
in any GENESIS64 applications to quickly switch between multiple data sources using
a single reference by changing the value of the reference.

When you design a display, any process point can contain one or more global aliases.
The Global Aliasing Server is able to resolve global alias references and provide the
correct value for the tag at runtime. That tag is then used to display the current data
being observed or controlled. In practice, you might define a button that opens a popup
menu where you can select one out of ten different data sources. Each selection will
change the value of the global alias reference in the displays. This in turn changes the
data source for a process point in the GraphWorX64 display, so that in runtime, the data
changes on your display. With this system in place, a single process point and a button
can do the work of ten process points on a single display or alternatively the work of
ten displays with a single process point. This is the power of global aliasing.

The Global Aliasing System follows a certain structure of values that groups common
objects into categories. Consider

Table 12.1, which demonstrates the global aliasing hierarchy in the left column on an
example of building control in the right column.

Table 12.1 - Global Aliasing Mapping

Global Aliasing | Building Example

Theme Buildings

Theme value Building A, Building B

Alias Lights, Heating

Alias Value OPC points specific for Building A and B controlling
Lights, Heating

After completing this chapter, you should be familiar with:

e General uses for global aliases
e How to create and use themes
e How to create and use global aliases

GENESIS64
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12.1 Architecture

Global aliases are stored and maintained in a SQL Server database and those aliases can
be accessed over the network through the GAS Server. When you install GENESIS64,
the installer creates a GAS server database with a default configuration. However, you
may want to or need to create and configure your own GAS databases before you create
global aliases configuration.

Figure 12.1 below shows the GAS architecture. Note the role of the FrameWorX
server. If global aliases do not resolve or connections to the data sources are missing,
make sure the FrameWorX server is functioning correctly and the service is running.
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Figure 12.1 - Global Aliasing System (GAS) Architecture: Configuration (Top) and Runtime (Bottom)

You create global aliases and themes inside a configuration database. The GAS can
have one active configuration database at a time. All aliases and themes used in your
displays must be defined to that configuration. Any time you make a different
configuration active, you must restart the GAS service so that it can recognize the
change.
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12.2 Definition of Global Alias

A global alias is a data string encapsulated between the delimiters <# and #> that
enables you to create an object (such as a trend pen in TrendWorX64 or a process point
in GraphWorX64) that can easily switch among multiple data sources using one unique
name. Instead of creating multiple versions of an object (one for each tag), you can
create one version and let global aliasing find the value for the object to be displayed.
By using global aliases, you can reduce the overall number of objects in your display
files as well as the number of tags that you have to manage.

The Global Aliasing system provides global storage for aliases and resolves aliases at
runtime. The aliases can be used in OPC tags, menu values, file names, and almost any
other place where you can insert text values into a display, map, trend, or alarm. Figure
12.2 shows how a global alias is used to switch between multiple OPC tags in a
GraphWorX64 display. The values that a global alias resolves to are defined in the
GAS as alias values. All global aliases and alias values are created and configured in
the Global Aliasing interface in the Workbench.

Tag 1

Display »| Global Alias / Tag 2

—

Process Point
\\\\\‘_Tag3

Figure 12.2 - A Single Global Alias for Multiple Data Sources

A collection of aliases with similar properties is called a theme. Aliases can be nested,
eventually resolving to the value or property you wish.

12.2.1 A Time Saver

Consider lights in a building that you monitor, with each individual light reporting its
current condition. Each light is assigned an alias, and that alias is globally available to
GENESIS64 applications. In the scheme shown in the building example, buildings are
divided into individual buildings, floors, rooms, and then the data sources you want to
monitor. The address to a particular data source might be the following:

@Buildings.Administration.Floor 4.Room 403.Light 08

GENESIS64
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In this scheme, buildings are divided into individual buildings (Administration),
floors (F1oor 4), rooms (room 403), and then the data sources you want to monitor
(Light_08). Using this scheme, for 3 buildings, each with 6 floors, 34 rooms, and 20
lights you would have to identify 12,240 individual tags in a display to fully define the
namespace.

With global aliases, this can be greatly simplified with the following: define a
Building_ID alias for the building, substitution of which into your path would yield:

@Buildings.<#Building_ ID#>.Floor_ 4.Room 403.Light 08

This single substitution reduces the number of unique tags by a factor of three, to 4,080
tags that you would have to identify in the display. Defining additional aliases could
reduce the path to the following:

@Buildings.<#Building ID#>.<#Floor ID#>.<#Room ID#>.<#Light ID#>

This leaves you with one unique path to 12,240 individual tags that you can use
anywhere! To accommodate the actual alias values, you would define values for: the
three different buildings, floors 1 through 6, rooms 01 through 34, and lights 01 through
20.

That sums to 63 global alias values you need to define along with four global aliases. In
your display, the process point would use only four global aliases. As you can reuse
global aliases, this becomes a valuable, time-saving solution!

12.2.2 A Design Aid

)

b

\

Global aliases can also aid in display design. For the sake of this example, all three
displays are of the same design. We will look at what you do as the user, and what
happens behind the scenes.

First, at runtime, when you click on the Administration building (which assigns the
value Administration to the Building_ID global alias), the display changes to show the
label “Administration” in the title bar identifying the building you are looking at.

Then, on the same display, you select the fourth floor (which assigns the value Floor_4
to the Floor_ID alias and is used for selecting a floor diagram). The display then shows
a diagram of the fourth floor with the rooms it contains. You only need to have one
floor diagram for all of your buildings.
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Finally, you click on room number 403 (which assigns the value Room_403 to the
Room_ID alias and is used for selecting a room diagram) and another diagram appears,
showing the lights in that room. Again, you only need to have one room diagram (as
long as all the rooms are similar). The room diagram shows a status indicator showing
each light’s condition.

This solves your design problem. The complete path to each data source is built using
the aliases you supplied. This automated construction of a path to the data source is a
process that is referred to as alias resolution.

NOTE: For examples of how Global Aliasing is used in GraphWorX64 displays, see
the example files in GenDemo: FLOOR_CONTROL_GAS.GDFX and
FLOOR_OVERVIEW_GAS.GDFX.

12.3 Alias Resolution

Alias resolution is the process of assigning a specific value to an alias.

Each global alias can be associated with a theme. A theme links a global alias to one or
more data values (e.g. tags). The Global Aliasing engine allows you to assign different
values to aliases based on the currently selected theme value. Theme values can be
selected dynamically; either programmatically through an automation API or by a Pick
action.

Figure 12.3 shows how a generic single alias can be used, for example, to link multiple
tags to a single process point in GENESIS64. The Global Aliasing Server resolves the
alias based on the selected theme value, which associates the alias to the data values

(tags).
Tag 1
) Global
Display o Global Alias o | Aliasing ® Tag 2
Process Point [T T T System
Server
Tag 3

Figure 12.3 - Alias Resolution

Each theme can have one or more theme values associated with it, and each alias value
is then associated with a theme value. A theme value allows you to switch between the
data values that are linked to the theme, as shown in Figure 12.4. For example, if you
have one theme with three theme values, and each theme value is associated with a tag,
you can toggle between the theme values and therefore the tags.

GENESIS64
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12.4

Thus, you have a single process point associated with three different values, as shown
in Figure 12.4. All themes and theme values are created and configured in the Global
Aliasing configuration interface in the Workbench.

In addition, a single alias can be read by many different applications (for example,
GraphWorX64, TrendWorX64, and AlarmWorX64), as shown in Figure 12.4. You can
also associate multiple aliases with a single theme.

—» Theme | Tag1
ltem 1

Display «—»| Global Alias Theme || Tag2
Process Point a d Itermn 2

Trend Pen

Theme [ Tag3
ltem 3

Alarm

Theme

Figure 12.4 - Using Theme Values to Switch between Data Values

Using Themes and Theme Values

A theme can represent any general category, such as equipment, signals, files, regions,
quality controls, departments, and much, much more. The sole purpose of a theme is to
act as a category for the global aliases that use it. You assign alias values to each theme
value when you associate a global alias with a theme.

The power of a theme is in the number of aliases that you associate with it. For
example, the Buildings theme might also be associated with a second global alias called
Floor_ID, a third called Room_ID, and a fourth called Light_ID. Plan the themes that
you create so that by applying a theme at runtime you essentially enable an effective,
efficient system for obtaining global aliases and their values. Note that one global alias
can only be associated with one theme only.

)

b

\
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The resolution of aliases is controlled by the theme scope (that is, on what level a theme
is applied to your application). The Global Aliasing system supports three different
levels of aliases:

e Machine-level applies to the entire computer.

e Process-level applies to the current process (such as, GraphWorX64,
TrendWorX64, AlarmWorX64, or EarthWorX64.)

e Document-level applies only to the current document/display and its embedded
controls (for example, a GraphWorX64 pop-up window).

NOTE: Document level aliasing is available only in GraphWorX64. It does not apply
to the TrendWorX64 Viewer and AlarmWorX64 Viewer.

In GraphWorX64 you can have multiple levels of documents or pop-up windows, as
shown in Figure 12.5.

| Doc Level 0

| Display 1 | Display 2
| Popup 1 | | Popup 2 | | Popup 4 | | Doc Level 1

2doag (A2 JUSLINGO(]

| Popup 3 I
| Doc Level 2

Figure 12.5 - Theme Scope

GENESIS64
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12.5

Configuring Themes and Global Aliases

To define themes and global aliases, open the Global Aliasing configuration interface in
the Workbench by clicking the “Global Aliasing” #* icon in the Project Explorer, or go
to Start — All Programs — ICONICS GENESIS64 — Tools — Global Aliasing.
After installation of GENESIS64, you will find a sample Global Aliasing configuration
database, which demonstrates an example of themes and global aliases.

12.5.1 Configuration Database for Global Aliasing

When configuring global aliasing, first select the database in which you want themes
and global aliases to be stored. Make sure you expand the database node in the Project
Explorer to view existing global aliases and themes already created in the database.

If you modify your configuration database, you should reload it so that all connected
clients are notified of the change and can use the latest values. In order to reload the
database, right-click on the configuration database and select “Reload Configuration”.

Global Aliasing
= _{' I?calhost

o [gfr———

tlake Sctive
= 4 Delete Database
[ Detach Database

Disconnect Database

| Reload Configuration |

B Paste

Figure 12.6 - Reload Configuration when Modified
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12.5.2 Configuring Themes and Theme Values

In the Global Aliasing Configurator, expand the configuration database in the tree view
S0 you can see the tree nodes called Aliases and Themes. Right-click Themes then
select Theme from the popup menu. A form for defining a new theme opens, as shown
in Figure 12.7.

Q-'/ Theme
Name: |New item ¥ Enable
Description: ;I

Alias Browser

V! Display In Theme Browser
™ Use this Display Name

bpply | Refresh | Help...

Figure 12.7 - Adding a New Theme

Once you have created the theme, you can define theme values for it. From the tree in
the navigation pane, right-click the theme, then select Theme Value from the popup

menu.

In Figure 12.8, a theme value of Building C is being added to the theme called
Buildings. Note the Default Theme Value checkbox. A checkmark here indicates that
the alias value that gets assigned to that particular theme value will be the default value
for its global alias. For most themes, you will want to identify one theme value as the
default so that, during runtime, when no value is selected, the global alias resolves to a
value in all instances. Tips for easily identifying the default include:

Always choosing the first theme value as the default, or

Including the word DEFAULT in the theme value’s name, or
Using some other way to make it easy to identify the default value.

GENESIS64
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In Figure 12.8, the theme value is enabled and will be listed under the Theme tab that

appears in the Data Browser.

=] Global Aliasing Theme Value

Name: [Buidings

¥ Default Theme Value

Description:

Alias Browser
[# Display In Theme Brawser
I Use this Display Mame

topy | Refesh |

Help

Figure 12.8 - Theme Values for the Theme Called Buildings

12.5.3 Configuring Global Aliases and Alias Values

Once you have defined a theme, you can define the global aliases that will associated
with that theme, along with the alias values that get used with that theme. A theme,

however, is not required for defining a global alias.

You can use folders to organize your global aliases. To create a folder, right-click
Aliases in the navigation tree then select Folder from the popup menu, and define the
folder. This adds the folder to the Alias node of the tree. Folders can also have

subfolders.

Once you have a folder structure, you can add aliases to these folders. To create a
global alias, right-click Aliases (or the alias folder you want to add it to) in the
navigation tree then select Alias. The form for adding aliases, shown in Figure 12.9,

appears.

| Global Aliasing Alias

Mame: IEulId\ngIdent

[v Enable

Properties

Description,

Therme: I Buildings

Diefault YValue: I

L]
|12 e

Alias Browser
¥ Display in &lias Browssr
I Use this Display Name

Alias Values

Theme Value | Alias Yalus
» Massachusetts

BuildingE Ohio

BuildingC Pennzylvania

Apply | Riefresh I

Help.

Figure 12.9 - Adding a Global Alias Definition
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If you assign a theme, the theme’s values appear in the Alias Values pane at the bottom
of the form. In the Alias VValue column, you provide the values that will be assigned to
the global alias when the theme is in use. There are a few things you should keep in
mind when entering alias values:

e You can type an alias value in the field, or choose a value such as a language
alias from the Data Browser.

e One of the theme values may be the default value.

e You can nest a global alias in an alias value, as demonstrated in Figure 12.10.
When adding a global alias to the alias value, use the following syntax:
<#GlobalAlias#>.

Aliaz Yalues

Theme W alue | alias Walue
» Doors are apen in <#Floorf: <H#Room#:

Lights Lights are aoff in <#Buildingt: <#Floort: <#Roomf:

Temperature Temperature iz high in <#8oomit:

Figure 12.10 - Global Aliases Used in Alias Values

Once you have defined your themes, theme values, and global aliases, you can use
them, for example, in GraphWorX64, AlarmWorX64, TrendWorX64, and
EarthwWorX64.

Using Global Aliases

Before you can use a global alias in a display, make sure the configuration database
where it is defined is active. From the navigation tree in the Global Alias Configurator,
right-click the configuration database then select Make Active from the popup menu.

12.6.1 Using a Global Alias in a GraphWorX64 Display

One way to show or use a Global Alias in a display is to insert a process point for a tag
that uses a global alias in its path; when you browse for and select the tag, edit its path
to replace the part that should be resolved dynamically with the global alias. For
example, this data source:

@Buildings.Administration.Floor 4.Room 403.Light 08

Could become:

@Buildings.<#Building#>.Floor 4.Room 403.Light 08

GENESIS64
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When you go into runtime, you will see the default value of the Global Alias. However,
GAS enables you to dynamically resolve an alias during runtime and to simultaneously
apply one alias on different scopes.

You have two main options on how to set Global Aliasing themes or Aliases in
GraphWorX64. First, you can automatically set them as your display enters runtime.
Second, you can make use of Pick actions to give the operator control over current
resolution of your Aliases.

12.6.2 Runtime Parameters of GraphWorX64 Display

You can set Global Alias Theme or Alias to be set automatically when your display
enters runtime. Click in the blank area of the display to show the This Display
property, shown in Figure 12.11.

Properties 2 x
5] This Display

B4 (=] #

(MName) -
Title

Description
E Commeon - Style
Opacity 100%
Background [ 255. 255. 255
E Measurements =
Width 1680 1
Height 1020
IsScalable False
PreferredStretch Uniform
El Runtime
ZoomEnabled True
PanEnabled True
ScanRate 50
SpecifyRuntime\Window False
.
]
GlobalAliases

The global alizses to set when opening the display in
runtime

Figure 12.11 - Global Aliases Property for This Display

Put the cursor in the Global Aliases property, and then click the ellipsis button. The Set
Global Themes and Aliases dialog box appears, as shown in Figure 12.12.

M Set Global Themes and Aliases

Mame [item [ Scope [

Add... Edit... Hemaove I

[ ok | cancel | Heb L
2

Figure 12.12 - Set Global Theme and Aliases Dialog
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Use the Set Global Themes and Aliases dialog box to establish the initial setting of
Global Themes and Aliases for the display when going into runtime.

To set the scope for a theme or theme value, click the “Add” button in the top Themes
section of the dialog box. This displays the Edit Global Themes dialog box as shown
in Figure 12.13 where you select a theme and its scope for the display.

[N edit Global Themes x|
Themes
~|  Refresh

Theme ltems

| :emﬁv value >

Floor2
Floor3
Floord

—Scope
&+ Absolute

I Machine j

" Relative to current document level

oK | Cancel | Help L
o’

Figure 12.13 - Selecting the Display’s Themes

You can apply the Alias theme to the machine, the process, a specified document level,
or relative to the document level that is current during runtime.

—Scope
& Absolute

Machine ﬂ

Machine
- Process

Document, lewvell
Dacurnent, lewvell
Document, lewvel2
Dacurnent, lewel3
Document, lewveld
Docurnent, level
Docurnent, levelb
Document, level?
Dacurnent, leweld
Document, leveld
Docurnent, level10

[

Figure 12.14 - Absolute Scope Options

Alternatively, you can dynamically define a global aliases and its value. That is,
defining a global alias that is not in the GAS configuration database. To set the global
alias or value, click the “Add” button in the bottom Aliases section of the dialog box.

GENESIS64
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This displays the Edit Global Aliases dialog box as shown in Figure 12.15 where you
select a global alias, optionally a value, and the scope.

[N Edit Global Aliases ]
Aliaz Mame
I -
Walue
—Scope
' Ahsolute
I taching j
" Relative to curment document level
I ] 3:
ok I LCancel Help L

Figure 12.15 - Edit a Display's Global Aliases

12.6.3 Pick Actions in GraphWorX64

)

b

\

You can use global aliases in a Pick action dynamic to set a state, change a value, load
a different display, or perform any action where variable substitution allows you to
generalize the action at runtime. As a result, a runtime operator can set a global alias to
a specific value with a click of a button.

Keep in mind that Pick actions can be added to nearly any object you include in a
display. Furthermore, buttons and the Function Key dynamic have Pick actions already
embedded in them.

Commands with which global aliases can be associated include:

e Pick action-Load display: Sets the global aliases in the newly loaded display.

e Pick action-Set global aliases: Sets the specified global alias theme value in
the currently open display; can apply to the whole display or a specified object
or symbol.

e Display tabs: Each tab can include a set of global aliases.
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12.6.4 Global Aliasing with TrendWorX64

You can also use global aliases in OPC tags in TrendWorX64 Viewer when you create
a new pen, using global aliases in the data source path just as you would in
GraphWorX64.

12.6.5 Global Aliasing with AlarmWorX64

You can use global aliases in OPC alarms in AlarmWorX64 Viewer in the same way
you might use them with displays in GraphWorX64. You can use a global alias to
identify all or part of an OPC tag for an alarm.

An AlarmWorX64 configuration can be set to a particular theme as a runtime setting. In
the AlarmWorX64 Server Configurator, use the database configuration, as shown in
Figure 12.16 to specify the theme using the “GAS Theme” field. Clicking on the
ellipsis button opens the Set Global Themes and Aliases dialog box, as shown in
Figure 12.12, where you set Global alias themes and aliases the same way you did for
GraphWorX64.

%\:‘ AlarmWorxb4 Server Configuration
il
M ame: |Defau|t 542342007 11:57 &M

Dezcription: ;l

¥ Default [Sctive)] Configuration

Runtime 5 ettings

Szan Penod: I 1200 E: Milliseconds [ Use OPC DA Timestamp
Startup Squelch: I 1 5: Mirutes ¥ Scan Dizabled Tags

GAS Theme: | |
Apply I Refrezh Help... |

Figure 12.16 - AlarmWorX64 Server Configurator Sets the Theme
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Sasel|V [eqo|D



12-16

GENESIS64 Standard Training Manual



Lab: Global Aliasing L12-1

Lab: Global Aliasing L12

12.1. Lab Overview

On the production floor, there are many tanks running at the same time producing
different types of drinks. However, we do not need to look at each of the mixer tanks at
the same time, and therefore, we do not need to create different displays for each of the
tanks. Instead, we will use Global Aliasing to create a dynamic display that can view
each of the tanks.

Estimated time to complete this lab: 20 minutes

12.1.1. Task Checklist

In this lab, you will complete the following tasks:

e Create a global alias configuration database
e Create an alias theme

e Create theme items

e Create a global alias

e Assign values to different themes of the alias
e Activate the global aliasing configuration

12.1.2. Support Files

To complete this lab, you will need the following file(s):

e icTonicsHome.gdfx
e icTonicsTankMonitor.gdfx
e icTonicsTrends.gdfx

GENESIS64
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12.2. Global Alias Configuration

)

o

)

We will need to define the global alias and the corresponding value that the alias should
resolve to during runtime. All this is done through a configuration file. In this section,
we will configure the alias, the alias value, and a theme that we can switch to during
runtime.

1.

10.

11.

Open the Workbench if you closed it after finishing the previous lab.

=
Click the “Global Aliasing” “*~ icon in the Project Explorer.

Right-click on localhost and select “New Database” to create a new configuration
database. Leave "Use SQL Server" Checked. Click on "Next".

Click “Next” in the Create Database Wizard. Change the database name to
“icTonicsGASConfig”.

Uncheck the “Include Sample Data” checkbox and click on the “Finish” button.

Expand the configuration once you see it in the Project Explorer. Right-click on
Themes and select “+ Theme” to create a new theme.

In the New Theme tab, give name the theme “TanksTheme” and then click on
“Apply”.

In the Project Explorer, right-click on TanksTheme and select “+ Theme Value” to
create a new theme value for the TanksTheme.

Name this theme value “TanklTheme” in the Project Explorer and click on
E‘Apply”.

Right-click on Tank1Theme and select “Multiply”.

In the Multiply Options dialog box, change the “Number of Items” to 2. Change
the “First Number” to 2 and the “Numeric Places” to 1.



12.

13.

14.

15.

16.

17.

18.

Lab: Global Aliasing L12-3

Also, change the Base Value of the Name property to “Tank{0}”. Your dialog box
should look like Figure L12.1.

i
MNumber of items I 23: —Change for all properties
First kel I 3
™ Perform a deep copy of the item ISt umBer 2

Numeric places 1=
Multiply properties:

Modify | Property Name Base Value First Mumber Mumeric Places
¥ |Browser Name 2= 1=
V¥ | Browser Description zﬁ 1ﬁ

¥ |Name 2::’ 1::’
¥ | Description 2::’ 1::’

In the "Base Value™ you can use the placeholder “{0}" to modify the property’s value. If you do
not use the placeholder, the increment is automatically appended at the end of the "Base Val .

Figure L12.1 — Multiplying a Theme Value

Click on “OK” to start the multiplication. Name the themes Tank1Theme,
Tank2Theme, and Tank3Theme.

Right-click on Aliases and select “+ Alias” to create a new global alias.

Call this Alias “TanksAlias” and choose “TanksTheme” as the theme in the
dropdown list.

Notice once you choose the theme, the Alias Values section expands to display the
theme’s values.

Set the values in the Alias Value column as shown in Table L12.1, and then click
on Apply to save the configurations.

Table L12.1 - Alias Values for Tanks

Theme Value Alias Value
Tank1Theme Tankl
Tank2Theme Tank2
Tank3Theme Tank3

Repeat steps 14-17 to create another alias call “AlarmFilter” with values as
indicated in TableL12.2.

Table L12.2 - Alias Values for AlarmFilter

Theme Value Alias Value
Tank1Theme Tank 1 Level
Tank2Theme Tank 2 Level
Tank3Theme Tank 3 Level

GENESIS64
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19. Once you are done, make the database the active configuration by right-clicking on
icTonicsGASConfig and selecting “Make Active”.

20. You will now have to reload the Global Aliasing configuration by clicking the
“Reload Configuration” button on the ribbon for the new configuration to take
effect.

12.3. GraphWorX64 Implementation

Now that we have a Global Alias configuration in place we will need to configure our
displays to use these aliases.

1. Open the icTonicsTrends display and select the Tank1 label.

2. Add a process point dynamic to this label by selecting the Dynamics tab on the

lower right corner and clicking on the process point icon =2 ' on the top of the
explorer window. When the Data Browser comes up, select the Global Aliases tab,
expand Global Aliases in the bottom pane, select TanksAlias, and click on the
“Copy Selection to Textbox” button.

3. Check the “Treat the Result as a Literal String” checkbox. The Data Browser
should look like the example in Figure L12.2. Click on “OK” to confirm the
selection and close the Data Browser.

% Data Browser !E[ E
Language Conversions I Sirnulation | E »prezsion I Local Aliazes
OPC LA Global Aliazes | Lahguage Aliazes
- |
.
Kl b
¥ Treat the result as a Literal String Copy Selection ko Textbox | Refrezh |

=- .!ﬁ: Global Aliazes
|§‘ Tanks
“o[#] AlamFilker

0K I LCancel Help J//
2

Figure L12.2 - Browsing for Global Alias

4. Double-click on the Trend Viewer control to bring up the configuration dialog box.
Click on your real-time pen, find “Tank1” in the data source, and change it to:
<#TanksAlias#>. “<#” and “#>" are the delimiters for Global Aliases.



10.

11.

12.

13.

14.

15.

Lab: Global Aliasing L12-5

Change the description to read “Real Time <#TanksAlias#> Level” (include the
quotes).

Do the same thing for the other real-time historical tags configured in the control.
Click on “Close” to close the control. Then save the display.
Open the icTonicsTankMonitor display.

In the Home tab of the ribbon, locate the Text section and click on the down arrow
for the “Find” action. Select “Replace”.

When the Replace dialog box comes up, in the Find Type section, check the
“Dynamic Data Source” checkbox.

In the “Find What” field, type in “Tank1” and in the “Replace With” field type in
<#TanksAlias#>. Your Replace dialog box should look like Figure L12.3.

Find Type Logkln— Find Next
el Text € Current Selection

Find &l |
[[] Mame € Cunent Layer/Gioup
[ Title . |
[ Description 0 Cunent Display Fieplacs
[ Share Keyword  Multiple Files |
[] Custom Data —I bicplcceal
[] File Mame o

o |

Findwhat:  [Tanki =
Fieplace with: |<TanksA\ias#>| j_l

[~ Match whole word only [ Malchcase ¥ Search hiddsn text

Figure L12.3 - Search and Replace

Click on the “Replace All” button to start the replacement. Once it is done, you
should get a list of the objects that have been replaced in the results section. Close
the dialog box and save the display.

Create a button called “Mixer Tank 1”.

In the Dynamic properties of the button, find the “Set Global Aliases” in the
Command field and click on the dropdown button in the GlobalAliases field under
Command Parameters section. Select Global Aliases.

NOTE: Make sure vire is in ""Advacned Mode" or you won't be able to see all your options.

In the “Select Global Themes and Aliases” dialog box, click on the “Add” button
in the Themes section to bring up the “Edit Global Themes” dialog box.

16. Under “Scope” select Absolute and in the dropdown list select Machine.

GENESIS64
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17. In the Themes dropdown list, select “TanksTheme”. Select Tank1Theme in the
Theme Items window and click on “OK” all the way back to the display.

[N Set Global Themes and Aliases x|
Themes
Mame | tem | Scope |
[N Edit Global Themes [X]
Themes
|TanksTheme j Refresh |
Add... Theme ltems
. <empty value>
Aliases
Tank2Theme\Value
Name Tank3ThemeValus
Scope
% Pbsolute
Add IMachine j

" Relative to current document level

—‘_ I =

Figure L12.4 - Edit Global Themes Dialog box

18. Now duplicate the “Mixer Tank 1” button twice. Repeat steps 14-16 for each
duplicate, except set the global alias theme value to Tank2 on the second button and
Tank3 on the third button, and change each button’s text accordingly, too.

NOTE: Beware of typos or extra spaces as any wrong character will prohibit your alias from
working.

19. Your finished display should look like Figure L12.5. Go to runtime and load the
icTonicsTankMonitor display with the different buttons. You should see your tags
resolve to different paths and showing different values.

Figure L12.5 — Finished icTonicsTankMonitor Display
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Review: Global Aliases R12

12.1 Objectives Review

You should now know and understand the following topics:

e General uses for global aliases
e How to create and use themes
e How to create and use global aliases

12.2 Summary

A global alias is a data string that enables you to reference multiple data sources with
one unique name. Any process point can contain one or more global aliases. Global
aliases are stored and maintained in a SQL database called the Global Aliasing System
(GAS) database, and those aliases can be accessed over the network by clients. Global
aliases, themes, and alias values are created and configured in the Global Aliasing
interface of Workbench.

Each global alias can be associated with a theme. The power of a theme is in the
number of aliases that you associate with it. A theme links Global Aliases together. The
Global Aliasing database allows you to assign to aliases different values based on a
theme so that, in runtime, when the theme changes, the values change. Themes can
change dynamically; either programmatically through automation APIs or using a Pick
action dynamic.

Alias resolution is the process of assigning a specific tag value to an alias. The
resolution of aliases is controlled by the theme scope (that is, on what level a theme is
applied to your application). The Global Aliasing system supports three different levels
of aliases: machine-level, process-level, and document-level.

sasel|v
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12.3 Terms

Alias Theme Alias Value Global Alias

12.4 Test Your Knowledge

In this chapter, we discussed global aliases, themes, and how they are used in
GENESIS64 applications. Before continuing to the next chapter, make sure you can
answer the questions below.

1.

2.

True or False: All global aliases must be configured and stored in the GAS database.
True or False: You can use a global alias anywhere in the path of an OPC tag.

True or False: Themes do not provide any runtime use.

True or False: An alias value can contain a global alias.

True or False: A dynamically-created global alias can be reused in any display
created using any ICONICS viewer.
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The Language Aliasing System (LAS) provides a way to translate text strings and to
convert measurements for any languages required for use in ICONICS applications:

e Translation: A specially delimited or tagged string (such as a word or phrase)
is replaced by an appropriate, translated string for the selected language.

e Conversion: Different cultures use different units of measurement, so the
conversion system also converts one type of measurement unit to another.

The LAS translates and converts using language aliases. An alias is a name for an
object that is different from the object’s “real” name. In English, a rose is “a rose”, but
in Italian a rose is “una rosa”, in German it is “eine rose”, in Dutch “een roos”, and so
forth. Using a language alias, you can define the text string for “a rose” in each
language so that the displays you create can switch to the local client machine’s
language; your Italian users see “una rosa” and your German users see “eine rose”.

There are two major components of the LAS: the centralized database and any client
application that uses the language switching mechanism. All language variations and
conversion expressions are stored in and retrieved from a centralized database
configuration (Microsoft SQL Server or Microsoft SQL Server Express). The
centralized database is maintained using the Language Aliasing configurator in the
GENESIS64 Workbench. Language aliases are stored in the central global database and
those aliases can be accessed over the network by clients. Changes you make to the
LAS database are propagated to clients within roughly 1 to 3 seconds. In this chapter,
you will learn to configure language aliases and use them in client applications.

After completing this chapter, you should know how to:

e Convert text strings for display in multiple languages
e Use language aliases for converting units of measure by language and locale

GENESIS64
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13.1 Background

)

b

\

The language/locale setting in Windows is based on an ISO standard. A locale is
similar to a culture, differentiating English (United States) from English (United
Kingdom). There are 264 defined settings available in Windows Vista, including
language/locale. When a language is set in Windows on a client machine, Windows’
user interfaces retrieve the language alias translations for that language and cache the
information locally on the client displaying the translations in the local display.

In Vista, this language/locale setting establishes the language for the user account.
GENESIS64 uses that same setting to determine the language/locale properties to be
used in GENESIS64 applications at runtime. GENESIS64’s LAS returns language
settings for that language for any alias objects needing it for language translation.
Similarly, GENESIS64 reads the unit binding for the current language to obtain unit
conversions for values in the display.

Although GENESIS64 uses the language setting to determine the program action, it
does not use any other Windows feature or dictionary to supply conversions. In order
for your displays to have the correct language alias support, you must configure
translations and conversions for the languages in which you need them, by using the
LAS configurator.

Language aliases are applied to the client based on the active configuration. Only one
configuration is active at any one time, and that database can use only one language
setting for displaying data on the client. Languages cannot be mixed in a display. This
means that when you use a Pick action to change the language/locale in a display, all of
the language aliases defined in that display change to the currently selected language.
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13.2 Configuring Language Aliasing

There are two ways to configure language aliasing: click the Language Aliasing icon
I+ at the bottom of the GENESIS64 Workbench’s Project Explorer, or from the
Windows desktop click Start — All Programs — ICONICS GENESIS64 — Tools
— Language Aliasing. The Language Aliasing (LAS) configurator is shown in
Figure 13.1.

Project Explorer - (15 Applications) %
2/

Language Aliasing

= localhost

= [ LanguageAliasing (Active)

& Aliases
2] Languages
& & UnitBindings
@B UnitConversions

age Aliasing

g

LLOO e 'R

Figure 13.1 - Language Aliasing Configuration Interface

The LAS configurator contains a tree control in the Project Explorer, where you select
items you want to edit or add. As with all GENESIS64 applications, whenever you edit
or view an item, a configuration form opens in the content area.

You can perform different actions for different types of items in the tree. All actions
allowed for an item appear in the ribbon when you select an item. You can also right-
click an item to pop up a menu, as shown in Figure 13.2.

Language Aliasing
=] ﬂ localhost
=] LanguageAliasing {Active)
i
Langu[% Alias Group
UnitBi )
S Rt
Ly Paste
o M
L Te
0 Vg Copy

Cut

FEEEH

i Multiply

Export
Imnport

W §%

Refresh
Refresh Parent

Figure 13.2 - Performing Actions in the Project Explorer

GENESIS64
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13.2.1  Configuring Languages

Start configuring the LAS by deciding which languages you are going to use, and then
define them by right-clicking Languages in the Project Explorer tree, and add each
language. These languages will be used for translating text, but will also be used for
converting units of measure for the locale. Therefore, both the language and the locale
are important for each language definition.

Adding a language is a simple process where you define the following information, as
shown in Figure 13.3:

e Language Info: Select the Culture Name (that is, the language and locale)
from the list provided by clicking the Change Language button. Give it the
Display Name you want to use for its identification.

e Properties: Enable or disable the translation, enter a Description for it, and
indicate whether the language should be the active default language for clients
that access the LAS.

fﬂ?) Language Aliasing Language
Mame: |Chine5e (People’s Republic of China)

Language Info
Culture Name: |zh-CN Change Language ...
Display Name: IChinese {People’s Republic of China)

Native Name:  |FRorisRip A RIEFIE)

Properties
¥ Enabled translations for this language
[" Default Language
Description: |Chinese - People’s Republic of China ﬂ

Figure 13.3 - New Language Definition

Once you have defined all of your languages, you can create language aliases for them.
Remember there are two types of language aliases: translation aliases and conversion
aliases. Each type is created in a different way. The following sections will walk you
through both of them.

)
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13.2.2

Configuring Language Aliases for Translating Text

Language alias translation takes an alias string in your text, process point, trend pen,
etc., and converts it to a lookup value stored for different languages in the alias
definition based on the current selection or a system's locale. This section describes
how to create and use aliases for translating strings.

Translation Language Aliases are bundled in the Aliases folder in the Project Explorer.
You can create language aliases in the Aliases folder or you can create subfolders for
them. To add an alias, you need to specify the following information, as is shown in

Figure 13.4:

e Give the alias a name that identifies the text that it translates. Describe the alias,
and specify the Default Translation text that will be used if no language-specific
translation is available for the language that is active during runtime.

e Then provide text to be used for each language you have created. A client will
see only the translation text that corresponds to the currently active language for

the client machine.

@ Language Aliasing Alias

M ame: IChDice

AliazInfo

Description:

Default Tranzlation;

i

Change language

=

Aliaz Tranzlations

Language

Dutch [Netherlands]

| Translation

"Wiizig taal

Czech [Czech Republic)

Zména jazyka

French [France]

Changer le langage

German [Germany]

W ahlen Sie eine Sprache

Italian [Italy]

Selezione linguaggio

Ruszgian [Russia)

MomerATe Assik

Spanizh [Spain)

Carnbie el lenguaje

Chineze [People's
Republic of China)

HES

Apply I

Refresh

Help...

Figure 13.4 - Text Translation Alias Definition
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13.2.3  Using Language Aliases

Once a language alias is created, you can use it in any GENESIS64 application. To use
a translation alias, browse for it using the ICONICS Data Browser’s Language Aliases
tab, shown in Figure 13.5.

@ Data Browser !E[ E

OFC UAl Global &liases  Language Aliases | Language Conversions I Simulationl Expression | Local Aliasesl

/+Choice+/| ;I
_>I_I

Add|Slias | AddEolder LConfigure Cloze Copy to Textbox | Eefresh |

Browse |

EJ_J Language Aliases -
Fel- [ e

I Lang
Fl-[) Tua
E-[) Urit

=
0K I LCancel | Help J//
“2

Figure 13.5 - Language Alias Selection in the Data Browser

In the field at the top of the tab, you can easily recognize the language alias by its
special syntax. The language alias name is delimited by the characters /+ at the
beginning and +/ at the end. For example, the alias name Title when used in your
application will look like this: /+Title+/ or {{/+Title+/}}. A language alias is
considered to be a data point and, like a global alias, can be used in the path of an OPC
tag. When it is not being used as part of a data source, it must be enclosed in double

braces {{ }}.

NOTE: If you are planning a new project, consider the advantages of integrating
translation capabilities as part of the initial project development. Integrating translation
capabilities after a project is done will require a considerable amount of rework.

Also, notice the Configure button near the top of the Data Browser. Clicking this button
opens the alias’s definition in a tab next to the Browse tab so you can see it before
selecting it. To close the alias’s tab, you simply click the Close button.
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13.2.4  Configuring Conversions for Units of Measure

Because languages and cultures use varying methods of measurements such as distance,
temperature, and currency, the language aliasing system (LAS) provides a way to
convert units of measure and their expressions.

You define Unit Conversion and Unit Binding objects in the UnitConversions and
UnitBinding folders in the Project Explorer. You can create subfolders if necessary (as
shown in Figure 13.6) to be able to find conversions later. Each is described in this
section using the example of converting a temperature display in Celsius (formerly
Centigrade) to Fahrenheit.

Project Explore - (15 Applications) * [0 = © 1 b x

= oo 5| Language Aliasing Unit Conversion
Language Aliasing &
5 { localhost Meme: [CF
= B La liasing (Active)
[ Aliases (i
& bannnga‘::;:; Description:  [Colsius to Fahrenhsit ﬂ
= @ UnitCe
Length Expressions
; Mass Bt B
=cc = 1.8 - flevaluesh} + 32 =
=
=lC
- Eilme
D FF .
& \Write Expression:
Volume
= evalue>it-32) 7 18 =]
Unit [V Use Unit Alias
I~ Uit As Prefix
Unit Alizs [Fafrenhee =T
Alias Description =
Formatting
[¥ Format Numbers  Decimal Digits: 13: ™ Digit Grouping
I [ |
Lh0@ue® soply | Refresh | Help

Figure 13.6 - Unit Conversion Definition

GENESIS64
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To define a conversion from Celsius to Fahrenheit, you start by defining unit
conversions, as shown in Figure 13.6.

A Unit Conversion definition consists of a Name that describes the conversion
direction (such as Celsius to Fahrenheit), Info that describes the conversion if you think
it is needed, and Expressions that define the read and write expressions for converting
the units. You can use the expression engine shown in Figure 13.7, which is available
on the Expression tab in the Data Browser.

ﬁ' Data Browser !E

"OPC UAI Global Aliazes I Language Aliases I Language Conversions  Expression

j Avithmetic

=

Relational
Logical

- Bitwise
Kl _'l_l

Functions

i

X

Yariables... I

Ok I LCancel | Help /L
o

Figure 13.7 - Expression Tab in the Data Browser

e The Read Expression specifies the calculation that will be applied to the
original read value — {{<value>}} — in order to display it in its converted form.
For example, the calculation reads a value in Celsius and converts it to
Fahrenheit for display.

e The Write Expression specifies the calculation that will be performed on a
value — {{<value>}} — that a user manually inputs into a converted data point.
For example, the calculation takes a user-provided value in Fahrenheit and
converts the value so that it can be written in Celsius.

You also specify how the unit of measure will be labeled when it displays. If no label is
needed for the unit, leave the “Use Unit Alias” checkbox empty; otherwise, put a check
the checkbox. You can type a label in the “Unit Alias” field (especially if the label is a
symbol that doesn’t require string translation, such as €). Or you can click the ellipsis
button to select a language alias to be used for the unit. This will allow the label to
display translated for each language. If the label prefixes the unit value (as in €10),
check the “Use as Prefix” checkbox. Otherwise, the label will be suffixed to the value
(as in 10¢).
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If you want to use any of the available formatting for a converted value, check the
“Format Numbers” checkbox. Then, enter the number of Decimal Digits, and/or check
the “Digit Grouping” checkbox. For example, specify that the unit is to appear with one
decimal place (22.7); or, for example for large currency values, that you want them to
appear with commas in the form: $1,500,000.00.

After you define a conversion, make sure you define its reciprocal conversion (that is,
the conversion in the other direction). Using the Celsius-to-Fahrenheit (C-to-F)
conversion as an example, you need to define C-to-F and F-to-C, but you also need to
define F-to-F and C-to-C for situations where no conversion is performed.

NOTE: The number of conversions you must define is n? where n is the number of
different units of measure being converted. For example, if you are performing
conversions among the three different types of tonnage — short tons (ST), long tons
(LT), and metric tons (MT) — then you would need definitions for ST-to-ST, LT-to-LT,
MT-to-MT, ST-to-LT, ST-to-MT, LT-to-ST, LT-to-MT, MT-to-ST, and MT-to-ST —
or nine separate conversions.

After defining all the necessary unit conversions, you must assign them to each of your
languages using unit binding. This determines which conversion is used for a given
language. For example, which unit conversion, if any, should take place while the
language Dutch is currently active?

Unit bindings provide the instructions for unit conversion based on locale. The unit
binding takes values in the current unit of measure and assigns a language-specific unit
conversion for the locale. With this, your unit conversions can change from locale to
locale, if necessary. Unit bindings will set the data type.

For the following example, refer to Figure 13.8. In this example, the default unit
conversion is C-to-C (Celsius to Celsius; no conversion is performed), which means
that all languages/locales use this as default unless otherwise specified. You define two
unit bindings called FromCelsius and FromFahrenheit. Each contains a table of
languages/locales. For FromCelsius, the C-to-C default is overridden for only two
language/locales: English (United States) and Chinese (People’s Republic of China)
where the temperature must be displayed in Fahrenheit.

When adding a new unit binding, as shown in Figure 13.8, you have to define the
Name of this unit binding, an optional Description, and the Data Type of the alias and
the Default Unit Conversion that will be used for all languages/locales unless
specified otherwise in the Language Unit Conversions table. Then, in the Language
Unit Conversions table, specify the unit conversion to be used if you do not want the
default unit conversion to be used for a particular language/locale.

GENESIS64

sasel|y abenbue]



13-10

GENESIS64 Standard Training Manual

The unit conversion that will be performed during runtime will be determined by the
language that is currently active.

Project Explorer - (15 Applications) | % FromCelsius € 1 b X
- L. — Language Aliasing Unit Binding
Language Aliasing
=] c localhost Name: ImeCe\slus
= Ej LanguageAliasing (Active) =
] Alimses Properties
+' languages S =
= D :
=] @ UnitBindings Description j
Length
Mass Data Type:  |VT_EMPTY =
= ) Temperature
@ FromCelsius Diefault Unit Corversion
@ FromFahrenhg ” ;
Unit Conversion Name: CC
WVolume I _I
it UnitConversions Unit Conversion Description: |[Celsius to Celsius (needed to bind with precission and unit) ﬂ
Language Unit Conversions
Unit
Language Conversion Unit Conversion Description Browse
Name
English {United States) C- Celsius to Fahrenheit
Dutch (Netherands)
Czech (Czech Republic)
French (France)
German (Gemany)
ltalian {ltahy)
Russian {Russia)
Spanish {Spain)
Chinese (People’s Republic of China) | C-F Celsius to Fahrenheit
| |+
Y &‘/ o \S‘ @ » Apply I Refresh | Help...

Figure 13.8 - Defining Unit Bindings

13.2.5  Using Unit Conversions

Similar to language aliases, you can use unit conversions across all GENESIS64
applications. However, unit conversions cannot be used on their own; they are always
used with a data source.

For example, this is a data point:
@sim64:Long.Ramp(10,-50.0,50.0,140).Value

To convert its value using the FromCelsius unit binding conversions located in
Temperature folder, you need to add the following prefix:

=Temperature\FromCelsius: Value=
The final data source will look like this:

=Temperature\FromCelsius: Value=@sim64:Long.Ramp(10,-50.0,50.0,140).Value
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Fortunately, you do not have to remember this syntax. Instead, you can use the Data
Browser to create it. To do so, first, select the data point you would like to use in your
application. Next, keep the Data Browser open and go to the Language Conversions
tab and select the conversion you would like to apply for this data point, as shown in

Figure 13.9.

% Data Browser !El

TOFC UA I Global .t'-\liasesl Language &liases  Language Conversions | Simulation I Expression I Local .-’-\Iiasesl

=T emperature’FromCelziuz alue=EsimE4:Long. A amp[FPerod[zec] Min M ax Phase[deg]). Value

Kl

IVaIue

Apply Selection |

-

E--@ Language Corversions
---_', Length
---_', tlass
E|_', Temperature
E FromCelsius
E FramF ahrenheit
H-[ Yalume

& ]

Cancel

Help ,L
2

Figure 13.9 - Language Conversions Tab in the Data Browser

Figure 13.9 above has been enlarged so that you can see that the syntax of the
conversion alias is made up of the path and name of the alias as well as a special string
delimited by a colon (as in :Value). This string signifies the conversion output type.
You can insert the output type manually or you can select it from the drop-down menu

in the Data Browser, which is shown in Figure 13.10.

% Data Browser !E[ E

‘OPC LIAI Global Aliasesl Language &liases  Language Conversions | Simulatianl EHD[ESSiDr‘Il Local p‘-‘-.liasesl

=T emperature'FromCelziuz v alue=zimE4: Long. R amp(Penod[zec] Min M ax, Phaze[deg]) Y alue

[

Apply Selection |

=

il

Befrezh |

Range
High Range
Low Range
Decimal Digitz
Drigit Grouping
Prefiz Lnit
Puogtfix Unit

F-[ Wolurme

0k

LCancel

Help J/,
i

Figure 13.10 - Selecting a Conversion Output Type
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13.3 Language Alias Switching

The easiest way to see a language alias at work in runtime is to use a button with the
Set Language Pick action in a GraphWorX64 display. In order to create such a button,
you either insert a button object into your GraphWorX64 display or create any new
object and assign it a Pick action, which is one of GraphWorX64 dynamics.

Figure 13.11 shows a selected object (the flag surrounded by squares on the left) with
the Set Language command assigned to it (shown at the right).

Dynamics 1 x
|Button (Button1) =
i ferdlal FEm e 8 [R X
IgﬁEngish
“otit
O EEls) z
_ " - Bl Common 2
0 O (] . l (Name) English
— Description
e - = El Dynamic Behavior
PickMode Nommal Button
Initial Click False
Set language  ~|
B CommandParameters
Set Language en-US
El Execution Trigger - Key

Figure 13.11 - Object with the Pick Action Set Language

The Set Language property is a Pick action command parameter. Here, you select a
language from the list of the languages you defined earlier, as shown in Figure 13.12.

[l Language Selector E
Language I

tedting [Ceska republika)
Deutzch [Deutschland)
Englizh [United States)
ezpaiiol [E zpafial
frangaiz [France]

italiano [[talia)
Mederland: [Mederland]
pycckui [Poccua)

PIEPIE A REFIE)

BRefrezh |
0K I LCancel | Help }
o

Figure 13.12 - Selecting a Language for Set Language Command Parameter

NOTE: For demonstration and testing purposes, make sure you choose a language
other than the language that will be active on the machine where you are testing.
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Clicking on the button in runtime will change the current active language to the one
defined in the Set Language box (which, in Figure 13.11, is en-US). As a result, the
runtime display shows the translated value that is stored in the LAS database for that
alias in the specified language.

Remember that language aliases are applied to the client based on the active SQL
database. Because only one SQL database is active at any one time, and that database
can use only one language setting for displaying data on the client, only one language is
used in any given display. This means that when you use a Pick action to change the
language/locale in a display, all of the language aliases defined in that display change to
the currently selected language.

GENESIS64
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Lab: A Multi-Lingual System L13

WRISAS [enbul]

13.1. Lab Overview

IcTonics is an international company with facilities in different locations around the
world. This makes it crucial that they have dynamic displays that display in the local
language for their operators. In this lab we will edit our displays and create translations
to accommodate different languages.

Estimated time to complete this lab: 20 minutes

13.1.1. Task Checklist

In this lab, you will complete the following tasks:

e Create a new language configuration database
e Create alias groups

e Create language aliases

e Set translations for language aliases

e Activate the language configuration database

13.1.2. Support Files

To complete this lab, you will need the following file(s):

e icTonicsHome.gdfx

GENESIS64
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13.2. Language Configuration

In order to use language aliasing, we will need to provide translations to certain phrases
that we will use in a configuration file. In this section, we will setup such a
configuration.

1.

2.

If you closed the Workbench after the previous lab, go ahead and reopen it.

In the Project Explorer, select “Language Aliasing” £ to open it.

Right-click on localhost and select “New Database” to create a new configuration
database. Click on "Next".

Change the Database name to “icTonicsLanguageConfig” and make sure that the
“Include Sample Data” checkbox is checked. Click on “Finish” to create the new
configuration database.

Once it finishes, expand icTonicsLanguageConfig’s Languages folder.

By default, there are nine languages configured as shown in Figure L13.1. For our
purposes, we will use Chinese, Czech, English, German, Italian, and Spanish.

B ¥ Languages
¥ Chinese (People's Republic of China)
Czech (Czech Republic)
Dutch (Netherlands)
English (United States)
French (France)
German (Germany)
) Italian (Ttaly)
Russian (Russia)
' Spanish (Span)

(L 200 TR0 R TR R R R

Figure L13.1 - Default Languages

Right-click on Aliases and select + Alias Group to add a group; name this group
“icTonics”.

Right-click on the icTonics group and select “+ Alias”; name this alias Welcome.
You may give it a description if you wish.
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Give this a default translation of “Welcome”. Then enter the translation strings

listed in Table L13.1.

Table L13.1 - Translation of Welcome

L13-3

WAJSAS [enbul

Language Translation
English Welcome
Czech Vitejte
German Willkommen
Italian Benvenuto
Spanish Bienvenido
Chinese W

NOTE: If you are using a training image, you can change the language to Chinese by
pressing Left Alt + Shift+1 and type “HuanYing” to select the correct Chinese
characters. Then use Left+Alt+0 to switch back to English. You can also copy and
paste the values from Translations.txt in C:\Training.

and enter the translation strings listed in Table L13.2.

Table L13.2 - Translation for Login

10. Click on “Apply” and then repeat steps 8-9, only this time, name the alias “Login”

Language Translation
English Login
Czech Pfihlaseni
German Anmelden
Italian Accesso
Spanish Acceso
Chinese RS

NOTE: You can change the language to Czech by pressing Left Alt + Shift +2 and
type in 5 for ¥ and 3 for §. You can also change to the Chinese keyboard and type
in “denglu” to select the correct characters. You can also copy and paste the

values from Translations.txt in C:\Training.

11. Apply the changes. Right-click on the icTonicsLanguageConfig and select “Make
Active” to make this configuration database active.

GENESIS64
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13.3. Using Language Aliasing in GraphWorX64

In this section we will change some of our text objects to include language aliasing. We
will also add buttons to our display for language switching.

1.

2.

9.

Open the icTonicsHome.gdfx display.

Change the text of your “Welcome” text label to /+icTonics\Welcome+/. This is the
Welcome alias we created in the previous section. The delimiters /+ and +/ indicate
the beginning and end of a language alias.

Select the “Login” button and change the text of the button to /+icTonics\Login+/.

Add a new button and in its Pick action dynamic set its Command to “Set
Language”.

In the Set Language property in the Command Parameters section, click in the field
and then click on the ellipse button. This brings up the Language Selector dialog
box.

Select “English” and click on “OK” to close the dialog box. Change the text of the
button to “English”.

Duplicate this button five times and set the language and the text to each of the
translated languages we are using. These buttons will allow us to change the
language of the display during runtime.

Resize your buttons and align them on the bottom of the display. Then save the
display. Your finished display should look similar to Figure L13.2.

(Chinese | Czech | |English| German|  Italian| " |Spanish

Figure L13.2 - icTonicsHome Display

Go into runtime and switch to the different languages. You may need to resize your
Welcome message or the login button to show the entire translated phrase.

Note: Notice that the Time/Date dynamic in the template changes its format with the
language automatically.
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Review: Language Aliasing R13

13.1

13.2

Objectives Review

You should now know and understand the following topics:

e Converting text strings for display in multiple languages
e Converting units of measure by language and locale

Summary

Language Aliasing configuration is stored in one central MS SQL database and is
maintained by a Language Aliasing interface that can be run from the Workbench. The
configuration structure holds four items: Languages, Aliases, Unit Conversions, and
Unit Bindings.

If you want to translate strings in your project, you have to add and edit Aliases. If you
need to convert units, you must create new Unit Conversions and then Bind those
conversions to your languages. Any change to the database is immediately propagated
to all connected clients.

You can use Language Aliases all over the ICONICS product range. Usually you
browse for your Aliases using the Data Browser. The Language Aliasing tab will
appear if you are allowed to use Language Aliases or Language Conversions. The
easiest way to change the language in runtime is to create a button whose Pick action
command is set to Set Language.

13.3 Terms
Conversion Alias Language Alias Reciprocal Conversion
Set Language Command Translation Alias Unit Binding

Unit Conversion

GENESIS64
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13.4 Test Your Knowledge

In this chapter, we discussed Language Aliasing. Before you continue, make sure you
can answer the following questions.

1.

v
G
:

Where is the configuration of Language Aliasing stored?

a. An SQL database
b. An MS Access database
c. A proprietary database

What do you need to do to notify clients of a LAS configuration change?

a. Nothing
b. Refresh the database
c. Deactivate and reactivate the database

True or False: Two functions of Language aliasing are conversion of units and
translation strings.

Where can you use LAS?

a. All over the ICONICS product range
b. Only in GraphWorX64
c. Only in Process Points

How do you easily access the Aliases stored in your configuration when developing
your project?

a. Use the Data Browser
b. Use the Language Alias configurator
c. You have to type in the alias

Which is the correct format for a language alias?

<#LanguageAlias#>
“$LanguageAlias$”
[+LanguageAlias+/
<<LanguageAlias>>
~~LanguageAlias~~

®o0 o
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GenTray and FrameWorX64

Server

14.1.

14

Recently, GENESIS64 has taken a more service-oriented approach. The ICONICS
GenTray has been improved to be a more service-focused monitoring application. The
new GenTray controls the ICONICS services as well as the Windows services on a
local or remote GENESIS64 system. This chapter discusses GenTray and the new
benefits it provides.

In GENESIS64, the architecture for getting data from ICONICS servers and third-party
OPC servers has been improved with a more centralized approach. The ICONICS
FrameWorX64 server now mediates all data. This makes the ICONICS FrameWorX64
server a very important part of GENESIS64. Knowing how to configure it is vital to the
success of a GENESIS64 project. This chapter discusses the various functions of the
ICONICS FrameWorX64 server and outlines the areas that can be configured.

After completing this chapter, you should know how to:

e Use GenTray to control local and remote services
e Configure ICONICS FrameWorX64 server

e Set up redundancy and monitor redundant servers
e Web publish your displays

Interfacing with GenTray

GenTray is accessible through the Workbench, ICONICS’ centralized configuration
utility. In the Workbench, click on the “GenTray” ® icon to launch it, then in the
Project Explorer expand localhost to view the services categorized as Iconics Services
and Others Services, as shown in Figure 14.1. Iconics Services contains all ICONICS
services while Others Services contains all non-ICONICS Windows services.

GenTray

= W localhost
# || lconics Services

% || Others Services

Figure 14.1 - GenTray

GENESIS64
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Expand either folder to see the services, as shown in Figure 14.2. Notice that an icon
indicates each service’s status. The running “* icon (with a green arrow) indicates that

the service is running and the stopped “= icon (with a red square) indicates that it is
stopped.

Project Explorer - (15 Applications) a

= lis

Genlray

= 1;' localhost -
= 1) lconics Services

Ta ICONICS AlamWorX64 Logger
ICONICS AlarmWorXe4 Server
ICOMICS Data Manager
ICOMICS GenBroker
ICOMICS Global Aliasing

g5 ICOMICS TrendWoaork64 Logger
= ) Cthers Services

T Application Experence

7% Application Host Helper Service

T T T T

Figure 14.2 - Service Icons in GenTray

You can open a service’s properties by double-clicking on the service. A tab that looks
like Figure 14.3 appears on the right.

- GenTray ICONICS AlarmWorX64 Logger

Logs alarms to a persistent storage.

Startup Type II‘u‘IanuaI T

Service Status: Started '

Start Stop

Figure 14.3 - Service control

In this dialog, the “Startup Type” determines how this service behaves. An Automatic

service starts up when Windows starts up without requiring any login. A Manual

service only starts when a user manually turns it on after logging onto the computer. A

Disabled service is a service that is not needed; the system will prevent the service

from starting up. You can start and stop the service by clicking on the “Start” and “Stop”
buttons.

NOTE: Depending on the operating system you are using, the Services Manager may
contain more startup options.
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14.2. FrameWorX64 Server Configuration

The ICONICS FrameWorX64 server is configured in the Workbench. The
“FramWorX64 Server” Y icon launches the FrameWorX64 Server, which is shown
with its nodes expanded in Figure 14.4.

Project Explorer - (15 Applications) o
= .
FrameWorX Server

=W
-+ GenEvents
= %58 OPC UA
g OPC UA Servers
E ope Classic OPC
% GenBroker

J8AJSS $9XIOAWERIH

Figure 14.4 - FrameWorX64 Configuration

Notice there are three nodes defined in FrameWorX64 Server in the Project Explorer:

e GenEvents: exposes all events sent to it via the OPC Alarm and Events (AE)
interface.

e OPC UA, with a sub-node of OPC UA Servers, is where you configure remote
OPC UA servers. You can use this as an alias for an OPC server with a long
name as well.

e Classic OPC, with a sub-node of GenBroker, puts GENESIS64 in
communication with legacy OPC servers residing on other machines in the
same network or the internet. GenBroker also handles data redundancy for
classic OPC servers.

14.2.1. GenEvents

GenEvents are messages generated by a GENESIS64 component. The GenEvent
Server exposes all events sent to it via the OPC Alarm and Events (AE) interface. OPC
AE clients, such as the AlarmWorX64 Viewer and Logger, can subscribe to the
GenEvent Server to view and log these events. They can be error messages or general
operation messages. These messages can be published to the NT Event Log on
Windows and can be viewed using the Windows NT Event Viewer.

GENESIS64
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To configure GenEvents, double-click on GenEvents under localhost to open the
GenEvents tab, shown in Figure 14.5.
GenEvent Configuration
NT Event Log Severity Level: 500 = (0-1000) O=Everything, 1000=Nothing
Use local time stamp
NT Event Log Applications:
‘workbench
TrendworX64 Logger
Unified Data Manager Server
Global Aliasing Engine
Hyper Historian
Earth\wlorX
AlarmwlorXg4
GENESISE4
Graph'wlorX64
TrendworXg4
Frame\worX Server
AlarmiwlorX64 Logger
AlarmworX64 Server
AlarmworX Multimedia
Save Changes ]| Discard Changes | | Help...
Figure 14.5 - GenEvents
Specify the Severity Level of the messages that you want written to the NT
Application Event Log. The larger the number, the higher the message’s severity must
be in order for the event to enter into the NT Event Log. Setting it to zero (0) writes all
event messages; setting it to 1000 writes no event messages.
Each event message has an associated timestamp. You can use the local time stamp by
checking the “Use local time stamp” checkbox. If this checkbox is not checked, event
messages are written using UTC time stamp.
In addition, in the “NT Event Log Applications” box, put a checkmark next to each
component whose messages you want to include in the Application Event Log. Then
save the configuration. Messages from the selected components that meet the severity
criteria will be written to the NT Event Log as they happen.
—_
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14.2.2.

OPC UA Servers

You can configure connection to your OPC UA Servers on a remote computer or assign
an alias to that OPC UA server. To do this, open the FrameWorX64 Server, in the
Project Explorer expand the “OPC UA” node, and then double-click on “OPC UA
Servers”. The OPC UA Servers tab opens, as shown in Figure 14.6.

FrameWorX Server OPC UA Servers

This is the configuration of OPC UA servers.

v

Server Name Endpoint URI E%:londary Endpoint Security Mode gg!(i;;ml).']m gg:;d o0 Usemame

R S hitp://localhost:80/Hyp... | None v INone

Figure 14.6 - OPC UA Servers Tab in FrameWorX64 Server

4

v

On each line, you can enter the following fields:

ServerName: Name of the OPC Server or the alias you wish to give ot the OPC
Server.
Endpoint URI: the access point for the OPC UA Server.
Secondary Endpoint URI: the secondary access point for the OPC UA Server
or a secondary OPC UA server.
Security Mode: specifies the security mode. Can include the following values:
o None: no security.
o Sign: use a digital signature to secure data
o SignAndEncrypt: uses a digital signature and encryption algorithm to
secure data.
Security Policy URI: specifies the security policy encryption algorithm. This is
only necessary if you choose a security mode. The values of this field can be:
o Basicl28Rsal5: uses RSA15 as the key wrap algorithm and 128-bit
basic as the message encryption algorithm.
o Basic256: uses a 256-bit basic message encryption algorithm.
Connect on Startup: connects to the OPC UA Server on system startup when
checked.
Username: provide authentication credentials to the OPC UA Server. When
you click on the “Browse” button in the field, the Enter User Name and
Password dialog appears as shown in Figure 14.7.

J8AJSS $9XIOAWERIH
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Fill in the username and password fields to provide credentials to use when
connecting to the OPC UA Server.

Enter User Mame and Password

User Mame:

Enter password:

Fetype password:

’TI Cancel |

Figure 14.7 - Enter User Name and Password Dialog

Be sure to click on “Apply” to save your changes when you are done configuring your
OPC UA Servers. You should know that if you need to setup OPC UA DA redundancy,
this is where you would configure the OPC UA DA node pairs. For information about
GENESIS64 Redundancy, please consult the GENESIS64 online Help, the respective
application notes, and the Redundancy training course.

14.2.3. GenBroker (Classic OPC)

)

o

)

GenBroker puts GENESIS64 in communication with legacy OPC servers residing on
other machines in the same local area network (LAN) or on the internet. To establish
communication between legacy OPC Servers and clients that reside on different
computers, you must set up and use GenBroker; GenBroker communication is not
necessary if you are using OPC-UA servers.

GenBroker is a high-speed communications utility that you can use to designate
network communications for a networked set of computers. Communications
established using GenBroker are used for all GENESIS64 applications. You also use
GenBroker to set up data redundancy for classic OPC servers. Since the topic of
Redundancy is out of the scope of this class, we will not cover this tab on the
GenBroker Configuration Properties. To find out more about ICONICS redundancy
solution, please refer to the help files, appropriate application notes, as well as attend
the redundancy training course.
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To configure GenBroker, double-click on GenBroker under Classic OPC to open up the
GenBroker tab, shown in Figure 14.8 with the Channels tab on top.

+ ICONICS GenBroker Configuration Properties
o

Channels | Redundancy Mode Pairs | Advanc:ed|

DCOM

TCEE
¥ Channel

¥ Channel

SOAP
¥ Channel

4= QOPC Direct Channe!

OPC over TCP/IP Direct Channels

# OPC over SOAP/XML Direct Channels
..4=% OFC over DCOM Direct Channels

Figure 14.8 - GenBroker Configuration

By default, legacy OPC communication is done over the TCP/IP Direct channel. On the
GenBroker Channels tab (see Figure 14.9), you can configure a different default
channel by right-clicking on the desired channel and then selecting “Set as Default”.

A new TCP, SOAP or DCOM channel can be added with a mediator node specified so
that legacy OPC communication will be mediated through that node. To configure this,
click on the “TCP Channel”, “SOAP Channel”, or “DCOM Channel” button to add the
channel for a mediator node. When you click on any of the buttons to add a channel, the
Select a Node dialog appears as shown in Figure 14.9. You can choose computer name
from the dropdown list, type in the name, or the IP address and click on “OK” to add
the node. When you complete the process, you will see a new channel with the
specified computer as the mediator in your list of channels.

T S |
MHode Mame or [P Address

[ =
Ok I Cancel |

Figure 14.9 - Select a Node

You can add a specific node to use a particular channel so that all communication to
that node goes through that channel. To configure this, right-click on the desired
channel and then click on “Add Node”. The same Select a Node dialog appears for you
to select or type in the desire computer node name or IP address.

GENESIS64
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14.3.

)

b

\

The Advanced tab contains GenBroker settings for the advanced user. Some of these
settings could affect system performance, and for that reason should be modified only
by an expert user. Settings are shared among five tabs.

The Advanced Tag Syntax sub-tab is where tag extension syntax and XML DA syntax
Is configured. Fields on this tab are used for redefining separators for OPC item names,
and are described in detail in the GENESIS64 online Help.

The Advanced Miscellaneous sub-tab contains various settings that affect performance
of an OPC tag connection. Client Side Cache forces GENESIS64 to cache an OPC
item for the specified amount of time. Tag Retry Rate specifies the rate at which
GENESIS64 will retry an OPC connection when a previous connection attempt failed.
And Sync Call Timeout specifies the time at which GENESIS64 will stop waiting for
a response from an OPC connection and will decide that the connection attempt failed
and will try to reconnect.

The Advanced OPC Engine sub-tab settings for allowing the use of different OPC
versions, setting OPC DA group names, and some additional queue and status settings.
OPC Versions determines which version of the OPC specification GENESIS64 is to
use when connecting to a legacy OPC server. This setting may need to be tweaked for
connections to legacy OPC servers that were created with a specific version of the OPC
specification. OPC DA group names define the group name format for an OPC server.
And the Miscellaneous section contains settings that affect the runtime queue and
status.

The Advanced Optimization and Connection sub-tabs are advanced configurations
whose default values have been carefully chosen for the best performance. To
understand them better and to tweak them, refer to the GENESIS64 online Help.

Changing the Default FrameWorX64 Server

Because of its client-server architecture, a GENESIS64 system can get its data from a
remote FrameWorX64 server. When a remote FrameWorX64 server is set as the default
server, all GENESIS64 communication is mediated by the remote FrameWorX64
server. This means that all licensing, security, and data communication come from the
remote FrameWorX64 server. Furthermore, all local connections are local to the
FrameWorX64 server, not local to the client.
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14.3.1. Setting a Remote FrameWorX64 Server

14.4.

To set a remote FrameWorX64 server as the mediator server, while in the GENESIS64
Workbench, select File — Tools — Default FrameWorX Server Location. The
FrameWorX Server Configuration dialog box appears, as shown in Figure 14.10. This
is where you define the FrameWorX64 Server to be used. It is also here that you
configure client redundancy, and redundancy for licenses and security.

Default FrameWorX Server Location | x| |

Prirmary Defaulk Server Mode: Trangport Protocal:
m & HTTP ¢ OPC.TCP
Secondary Default Server Mame: Fart Humber:

| =

¥ Auta Switch Back ta Primary

Figure 14.10 - Default FrameWorX Server Location Dialog box

Remote Access

Since GENESIS64 uses the latest .NET technologies and comes with Web-enabled, the
web clients need a way to access data remotely. You could also have GenBrowser
station that needs to access date remotely as well. The applications that provide data
access remotely are GenTray and FrameWorX64 Server and the clients need to access
them to retrieve data.

There are two ways to access GenTray or FrameWorX64 server remotely. You can use
the Workbench from an existing GENESIS64 system, or configure it using Internet
Explorer. Each method is described here and both of them will allow you to manage a
remote machine’s configuration and services.

14.4.1. Using a Remote FrameWorX64 Server

If you have GenBrowser stations, you may need to set your FrameWorX64 Server to a
remote computer that houses your license information and OPC Servers. In this case,
since GENESIS64 are installed on the browser or client stations, you can use
Workbench to configure the remote FrameWorX64 server.

GENESIS64
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To access GenTray or FrameWorX64 server remotely using the Workbench, a
connection to the remote GenTray or FrameWorX64 server web service first needs to
be made from the Workbench.
To add a remote Workbench server connection, in the Workbench, go to the Project tab
of the ribbon and click n the “Connect to Server” button, shown in Figure 14.11.
N Home Project Layout Arra
Ecit Conne.ctto Pack and Unpack Ex
Project... | Server... Go... Project.. Pac
Edit Dep
Figure 14.11 - Connect to a Server
In the Connect To Server dialog that opens, click on the “Servers” button. This will
open the Add/Remove Server dialog. Click on the “Add” button in this dialog to open
the Server dialog. Fill in the server name or IP address, display name, and the port to
communicate on, as shown in Figure 14.12.
Server
Server name of [P address: Dizplay name:
IHemoteServer IHemote Server
Connection Details
Port number: IBD
Pratocal: & HTTP  HTTPS
Ok | LCancel |
Figure 14.12 - Connecting to a Remote Server
Click on “OK” to return to the Add/Remove Server dialog. There, you will see the new
server added to the servers list, as shown in Figure 14.13.
Servers list:
Name | URL | Add..
localhost hittp: A flocalhost 80/ l_l
Remaote Server hitp://RemoteServer 80/ Edit... |
Femayve |
ok | LCancel |
Figure 14.13 - Server List
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Close the Add/Remove Server dialog by clicking on “OK”. In the Connect To Server
dialog, put a checkmark next to the server you wish to use, as shown in Figure 14.14.

Conneckt To Server E

Connect to a zerver;

[] DEFALILT Semvers... |

[ localhost

Femate Server

Ok I LCancel |

Figure 14.14 - Changing Project Server

Click on “OK”. The next time that the FrameWorX64 Configuration is opened, it will
connect to the remote server.

14.4.2.  Using Internet Explorer

Accessing GenTray or FrameWorX64 server over Internet Explorer is possible because
GENESIS64 is built using .NET and communication is based on web services. Internet
Explorer client can either be 32-bit or 64-bit.

During installation, GENESIS64 adds some websites to IS and sets all necessary
security settings on the server to allow configuration over Internet Explorer on a client
machine. In order to use Internet Explorer on a client to access your server, you must
install the latest .NET Framework on the client computer. Once you install it, you will
also need to configure .NET Framework permissions to allow remote access.

The latest version of .NET Framework that we support as of the date of this document
is version 3.5 SP2. You can download and install it from Microsoft by going to:
http://www.microsoft.com/downloads/en/details.aspx?familyid=5b2c0358-915b-4eb5-
9b1d-10e506da9d0f&displaylang=en.

After NET Framework is installed, you should open the command prompt by going to
Start — Run. In the dialog box that opens, type in “cmd” (without quotes) and press
the “Enter” key.

In the command window on your screen, change the directory to
C:\Windows\Microsoft. NET\Framework\v2.0.50727 using the “cd” command. Once
you are in the directory, execute the command: caspol —cg Trusted_Zone FullTrust.

J8AJSS $9XIOAWERIH
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A

You will need to confirm the operation and it should return a success message. Figure
14.15 shows the command process in the command prompt.

[z Administrator: Command Prompt

Figure 14.15 - Command Prompt

The website that provides remote configuration of a GENESIS64 system must be added
to the Trusted Sites list.

Edit the Internet Explorer properties on the client computer by opening an instance of
Internet Explorer and clicking on Tools — Internet Options. In the Internet Options
dialog, select the Security tab. In the “Select a zone to view or change security settings”
section, click on “Trusted sites”. Click on the “Sites” button below the section to launch
the Trusted sites dialog. Type in the http address of your GENESIS64 server machine
and click on the “Add” button.
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For example, type in “http://GENESIS64Server” where GENESIS64Server is the name
of the machine that has GENESIS64 installed. Only the server name needs to be added,
meaning that any Web site from GENESIS64Server is trusted.

Trusted sites

# You can add and remove websites From this zone, All websites in

-,«" this zone will use the zone's security setkings,

add this website ko the zone:
| Add |

Websites:

http:fdey . virtualearth, net j Remove |

http: {/GEMESISE45erver

http:iflocalbost

https: ffdew. virtualzarth, et _I
-

(IR ] Py |y

[ Require server verification {https:) for all sites in this zone

Close |

Figure 14.16- Adding a Trusted Site

NOTE: You may need to uncheck the “Require server verification (https for all sites in
this zone” option at the bottom to add the site.

Once you have added all of the servers, click on “Close” to close the dialog. In the
Internet Options dialog, lower the security level for the trusted sites to “Low” and
click on “OK” to save the changes, and then close the dialog box.

Internet Options ﬂ E

" General Security |Privacy | Content | Connections I Programs I Advanced I

Select a zone ko view or change security settings,

¢ & v O

Internet  Localintranst JPEEEEENEE  Restricked
sites

Trusted sites y
, ) ; Sites
©" This zone contains websites that you

% trustnot to damage your computer or
wour files,
¥ou have websites in this zone,

[ Security level For this zone
Allowed levels For this zone: Al

- Low

- Minimal safegquards and warning prompts are provided
- Most content is downloaded and run without prompts
- All active cortent can run

- Appropriate for sites that vou absalutely trusk

- I

[~ Enable Protected Mode (requires restarting Internet Explarer)

Custom level... Default level |

Reset all zanes ta default level |

0K I Cancel | Apply |

Figure 14.17 - Internet Options: Security for Trusted Sites

GENESIS64
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14.4.2.3. Navigate to Workbench from Internet Explorer

Once you have installed .NET Framework and configured Internet Explorer security,
you are ready to connect to your GENESIS64 Server. However, first, we will need to
make sure we can connect to the Web Server first.

You can check the connection to the web server by launching Internet Explorer and
typing in the URL “http://GENESIS64Server” where GENESIS64Server is the name of
the computer where you have installed GENESIS64. If connection to the web server is
successful, you should see a page similar to the one shown in Figure 14.18.

{21157 - Windows Internet Explorer

—
T I@, htkp:fce-trainer) d | 4g || IbEing e
< Favorites |i-=3 @ suggested sites = | web Slice Gallery =

@7 | | P v B - ) @ v Page~ Safety v Tooks+ @+

0'82N 02N
| Velkommen VELKOMEN
Benvenuto byt
Welkom

internet information services W1ta.m5
Valkommen

(=]

Hos Geldiniz ol ||;}

It ifgo microsoft, comfulinkFinkid=g6138%clid=1 | | | | | | [ Trusted sites | Protected Mode: OFF Th v maoem -

Figure 14.18 - Web Server Welcome Page

If you do not see this page, there are other problems with the Web Server and you
should take care of that before continuing. If you do see the page, you can continue to
try accessing the Workbench. The URL to the Workbench s
http://GENSIS64Server/ GENESIS64/WebSites/PubDisplay/Workbench.htm, where
GENESIS64Server is the name of the machine where GENESIS64 is installed. The first
time you access this page, it may take a few minutes for everything to load, subsequent
access should be faster.
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Once the page loads, you should see a page similar to the one shown in the following
Figure.

Login Graphivion(e4

1 - (16 Applcations) )
=]
GraphWorX64
A My Computer

J8AJSS $9XIOAWERIH

[T [T 7 istod st | rctad vcden ofF o [Ri =

Figure 14.19 - Workbench64 in Internet Explorer

14.5. Web Publishing

In GraphWorX64, you will find a Web Publishing Wizard that enables you to convert
your GraphWorX64 display files to HTML files and publish the HTML files to a web
server (LAN or Internet). For displays created using MS Silverlight edition, the wizard
publishes a Web page for Silverlight.

In publishing displays to a web server, the Web Publishing Wizard uses HTML to
reference the files in an Internet-enabled format. Once a display is converted to an
HTML file and then published to a Web server, client machines can browse it using
Microsoft’s Internet Explorer. The Web Publishing Wizard is accessed from the File
menu’s “Publish” button, shown in Figure 14.20.

Figure 14.20 - Publishing a Display

GENESIS64
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After a display is published, it can be viewed as a web page. A GraphWorX64 display
that is published to a Web server is configurable by a user who downloads the display
from a remote client machine. The Web Publishing Wizard allows you to determine the
level of configuration in the published display file that will be available to client-side
users.

When you open the Web Publishing Wizard, you can set up your Publishing and
Application Preferences; both are shown in Figure 14.21.

o Publishing Cptions [= |[& |[@= = Publishing Options == =R

Publishing Preferences Application Preferences

”CES Application Preferences

Control Type: Rurtime Orly v |  [¥] Show Border
Man connections per server: 3 z Buffer Size: | 8192 : - 7] Show Status Bar
Vertical scrollbar visible: [puo -
A = " /| Show Ribbon
Hitp connection timeout (sec.): |10 : Hitp headers: Edit Horizontal scrollbar visible{fuga -

Proxy Server

Figure 14.21 — Publishing (Left) and Application (Right) Preferences

The Web Publishing Wizard operates on the Zero Install and Thin Client philosophy.
This means the client computer needs nothing but Windows and Internet Explorer
installed. For this reason, all necessary web components must be remotely delivered
and seamlessly installed. Therefore, it is critical that the HTML page be built in
accordance with this. The Web Publishing Wizard looks inside the display to
understand what components are necessary on the client-side and then builds the
corresponding HTML code.

A GraphWorX64 display that is linked to other display files can include several .NET
Windows forms or controls in the work areas of each dependent display file. Publishing
such a file involves creating a single HTML file that triggers simultaneous download
and installation of all .NET Controls embedded in all interlinked display files so that all
displays work correctly. The Web Publishing Wizard's embedded .NET Control support
makes this possible, allowing you to view the .NET Controls in all displays from a
single client Web browser.

Many GraphWorX64 files are linked to other display files through pick actions such as
a Load Display or Pop-up Window, display tabs, or display buttons. You would want
all these links and references to work when the HTML file is downloaded to a client
Web browser. The Web Publishing Wizard makes this possible by detecting all
mutually linked displays, looping through all dynamic actions, and checking for pick
actions in which a file name is specified as one of its parameters.
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Putting a checkmark in the “Multiple Display Support” checkbox, shown in Figure
14.22, ensures that the web page will publish properly for the selected display files.

Web Publishing Wizard

Selecta File

Enter the directory path and name of the file you want to publish.

Input File

C:\Users\Kai‘\Documents\Display1.gdfx B
E ny
[¥] Enable Multiple Display Support I} 3
Note: Enabling mupltiple display support, if your display contains 2
references to others displays they will be published too. ><
(o]
To continue click Next. &~
w
(1°}
= =
<
(] [(esfies]  [ow] 3

Figure 14.22 - Support for Multiple Displays

Next, the wizard presents a list of displays that are interlinked. Select the ones you want

to include or exclude from the publishing process.

Wéeb Publishing Wizard

The following file(z] will be published to the server:

Plant Overview. gdfx 0k
Plant Process. gdix 0k
Filter.gdfx 0k

1. Files:
3

Total Size[kb]:
2872

Exclhude Al
Include Al

( Hep | <Back || Hew> |

LCancel

Figure 14.23 - Select Displays to Publish

The next steps of the wizard are dedicated to the Web server connection setting and

bring the publishing procedure to an end. Once you have

successfully published the

display, make sure that GenBroker is running on your server machine for the client

machines to get data.

GENESIS64
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Lab: Remote Configuration L14-1

Lab: Remote Configuration L14

14.1. Lab Overview

In today's globalized business environment, companies need to provide a window into
production information that transcends geographical boundaries. It is extremely
important for icTonics’ personnel to be able to view and control the production from a
remote location because their personnel travel frequently. They would also like to allow
the managers to view and control the plant at home in case emergencies arise late at
night. We will provide them with this ability by publishing our displays and allowing
the displays to work on remote computers.

Estimated time to complete this lab: 20 minutes

uoIeINbIU0D

14.1.1. Task Checklist

In this lab, you will complete the following tasks:

e Publish displays
e View displays in Internet Explorer

14.1.2. Support Files

To complete this lab, you will need the following file(s):

e icTonicsHome.gdfx
e icTonicsTankMonitor.gdfx
e icTonicsTrends.gdfx

GENESIS64
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14.2. Viewing Displays in Internet Explorer

In order to view displays remotely over the internet, we will need to publish the
displays to a web server first. In this section, we will publish a display and then try to
view it on the local training computer.

e Test Website Functionality

1. Before we start publishing the display, let us go a few steps further to verify that
your machine is ready for publishing.

2. First, determine your hostname by going to Start — Command Prompt to launch
a Windows command prompt. (Alternatively, you could go, Start — Run, and
then type in “cmd” (without quotes) and hit enter.)

3. Type hostname and the enter key. The hostname below is HV-02. Leave the
command prompt open for future testing.

‘=, Administrator: Command Prompt

Microsoft Windows [Uerszion 6.1.76611]
Copyright <c» 2089 Microsoft Corporation. All rights reserved.

C:sUzerssadmin*hostname
HU-B1

C:sUserssadmin>
Figure L14.1 - Windows Command Prompt and Hostname Command

4. Launch the Internet Explorer and type http://hostname into the address field. If
you see the following picture after you launch the URL, it means your Internet
Information Services (11S) is working. Close the Internet Explorer.

Welcome
&5T%
Willkommen

Bienvenue -
Tervetuloa

0'X2N 021N
Velkommen VELKOMEN
Benvenuto
Welkom

internet information services
Valkommen

Hos Geldiniz

Figure L14.2 - 1IS


http://hostname/

Lab: Remote Configuration L14-3

Add FTP Publishing to the Default Web Site

From Start — Administrative Tools — Internet Information Services (11S), open
the 11S Manager. If there are two selections open in the 1S manager, choose the
one WITHOUT the 6.0 in its name.

Expand the Connections navigation tree on the left and then right-click on the
“Default Web Site”.

Select “Add FTP Publishing”.

Select ‘No SSL” and click on "Next". Select Anonymous and Basic. From the
Allow Access to: dropdown list select All Users. Select Read and Write. Then
click on "Finish".

NOTE: For testing purposes we have opened up the security. You may consider
different settings in a production facility.

Under the “Manage Web Site” section on the right, click on "Restart".

uoIeINbIU0D

o &5 Start Page
=-93 HV-01 (HV-01\admin)

= .:.? Application Pools

- a] Sites

=43 Default Web Site

¥l | aspnet_dient
-[2¥ BpaWebService
-[2¥ BwxWebService
-[2¥ GenBroker
|29 GENESISE4
-[2¥ IcoConfig
-[2¥ IcoConfig32
-[=F Main

4 M Web it ~
i‘i" PubDisplay anage Web site

:'_i" RwxWebService *  Restart

& wr Skart

i Y

#| WebHMI .

¥ Workbench32

Figure L14.3 — Manage Web Site - Restart

GENESIS64
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e Test Ftp Connectivity

1. From the Command Prompt type in ftp hostname and press the enter key. A
user login prompt should be displayed. Login with the user account that you
use to login to your OS. If the command prompt returns this message “230 User
logged in” after you enter your username and password it means your ftp
connectivity is working. If any of the above steps do not work properly, ask our
instructor for assistance. Close the Command Prompt window.
[z Administrator: Command Prompt
Microsoft Windows [Version 6.1.76811
Copyright (c» 2889 Microsoft Corporation. All rights reserved.
C:xUzerzsadmin*hoztname
HU-B1
C:wlzerssadmin»ftp HU-B1
Connected to HU-@A1.
228 Microsoft FTP Service
Uzer CHU-B1:C(nonel>: admin
331 Password reguired for admin.
Pazsword:
238 User logged in.
ftp> guit
221 Goodhbhye.
G:sUserssadmin

Figure L14.4 - Ftp Connectivity Test
Publish a Display
Open Workbench if you closed it from the previous lab, then open the
icTonicsHome display.
From the File menu, select “Publish”.
In the Web Publishing Wizard that opens, click on “Next”.
In the “Select a File” dialog box, enter or browse for the “Input File”. Because
the display is already open in the Workbench, the icTonicsHome.gdfx display
should appear as the “Input File”. If it does not, click on the “Browse” button to
navigate to it and select it.
..
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4. Make sure there is a checkmark in the “Enable Multiple Display Support”
checkbox and click on “Next”.

‘Web Publishing Wizard

Selecta File

Enter the directory path and name of the file you want to publish.

Input File

|C:'-Training ‘icToniceHome.gdfx Browse... |

¥ Enable Multiple Display Support

Mote: If Multiple Display Support is enabled. displays referenced in the
input display will also be published.

To continue click Next.

Help | < Back Mext > LCancel
A
Figure L14.5 - Web Publishing Wizard: Select a File o
5. You will now see a progress window. Notice that although we have only %
selected to publish the icTonicsHome.gdfx display, it published the E
icTonicsTankMonitor.gdfx and icTonicsTrends.gdfx displays, too. This is %
>

because we checked the “Enable Multiple Display Support” checkbox. This
allows you to publish displays that have links (such as our Load Display pick
action) to the files being published.

6. Click on “Next” to select the web server to publish the three files.

7. In the Select a Publishing Location dialog box, click on “New...” to create a
new web server.

8. Inthe Web Server Configuration dialog box that opens, change the Protocol to
“ftp” if it is not already selected and type in your computer name (hostname) in
the “Host Name or IP Address” section.

9. In the Virtual Directory section, point it to “/PubDisplay”; the PubDisplay FTP
site was setup during the GENESIS64 installation.

GENESIS64
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10. Put a checkmark in the “Save This Web Server with a Friendly Name” option
and type in “icTonics Web Server” in the field below it. The next time we
publish the displays, we can just choose this one. Your finished configuration
should look similar to Figure L14.6.

Web Server Configuration

—Wweb Server
Protocol Host Name or IP Address ¥ Default Port
fftp x| J21
Virtual Directory
|/PubDisplay

[~ Publish to local directory

|

Note: This local path must match the location of the virtual directory

¥ Save this web server with a friendly name

|icTonics Web Server

Help | Cancel | 0K |

Figure L14.6 - Web Server Configuration

11. Click on “OK” to finish the server configuration and return to the “Select a
Publishing Location” dialog box. Click on “Next” to proceed.

12. In the User Name and Password dialog box, enter a local administrator user
and its password, and then click on the “Publish” button.

13. It may take awhile to publish, but once it finishes you should see a dialog box
indicating the status of the publishing as shown in Figure L14.7.

Web Publishing Wizard

ic Tonics Tank Monitor htm Ok
ic Tonics TankManitor. gdfx Ok
ic TonicsHome gdfx Ok
ic TonicsAlamms gdfx Ok
ic Tonics Trends gdfx Ok

File published 5 Filefailed: 0O Time elapsed:

Open Published Display |

Help | < Back | Close | Cancel |

4

Figure L14.7 - Publishing Wizard

NOTE: If the publishing results give any warning or error, you can place your mouse over the
warning or error and the tooltip will give you more details.
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14.You can view your displays in Internet Explorer by going to http:/
HostName/PubDisplay/icTonicsHome.htm. Feel free to navigate it as you would
a regular display.

14.3. Remote Workbench

In some cases, engineers may need to travel to different places, leaving the environment
where they created the displays. In such cases the engineers can use the remote
configuration capability to continue their work from a remote location. They can even
use a 32-bit machine. This section will walk you through the necessary setup to
configure a project on a remote 32-bit machine.

1. Check that you have .NET Framework 3.5 installed on the client machine. You
can do this by going to the Add/Remove Programs (or Programs and Features)
in the Control Panel. Depending on the OS, it could be under the installed
program list or in the Windows Features list.

2. Open the command prompt by going to Start — Run, and then type in “cmd”
(without quotes).

uoIeINbIU0D

3. Change the directory to \Windows\Microsoft. NET\Framework\v2.0.50727 by
using the cd command.

4. In the command line, type in: caspol -cg Trusted Zone FullTrust, and press
“Enter” to run the command. It will ask you to acknowledge the change of
settings.

Administrator: Command Prompt

Microsoft Windows [Version 6.1.76811
Copyright (c) 2889 Microsoft Corporation. All rights reserved.

C:\Userssadmin>cd “Windows“\Microsoft .MET~Framework\w2.8.58727

C:sWindows“Microsof t .NET“Framework w2 .8.58727>caspol —cg Trusted_Zone FullTrust
Microsoft <R> .NET Framework CasPol 2.8.58727.5428
Copyright (c) Microsoft Corporation. All rights reserved.

The operation you are performing will alter security policy.
Are you sure you want to perform this operation? (yes nol

€S
Changed code group permission set to "FullTrust™ in the Machine level.
Success

C:sWindows\Microsoft _NET\Framework-u2 B _58727>

Figure L14.8 — Entering “Full Trust”

GENESIS64

al0way :ge



v
(

L14-8

)

b

)

GENESIS64 Standard Training Manual

5. Launch an Internet Explorer session. Under Tools — Internet Options —

Security — Trusted Sites add your ServerName to the list of trusted sites.

If you are using a 64-bit machine, you <can go to
http://ServerName/GENESIS64/websites/PubDisplay/Workbench.ntm  (where
ServerName is the hostname of your server machine) to bring up the workbench
and begin configuration.
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Review: GenTray and
FrameWorX64 R14

14.1 Objectives Review

You should now know and understand the following topics:

e Using GenTray to control local and remote services
e Configuring ICONICS FrameWorX64 server
e Setting up redundancy and monitoring redundant servers

5

o

=

2

14.2 Summary g
o

ICONICS GenTray is a tool that can be used to control all ICONICS and non- %

N

ICONICS Windows services. Any Windows service can be started and stopped from
GenTray. A service’s startup type can also be modified from GenTray. GenTray is
accessed from the Workbench.

FrameworX64 server is a central mediating server for all GENESIS64 communications.
Configuration of the FrameWorX64 server is done using the Workbench. By default,
the communication channel is TCP/IP, but this can be changed to SOAP or OPC Direct.
The default FrameWorX64 server can be changed using the FrameWorX64 server
location setup tool.

Furthermore, GENESIS64 supports redundancy to both 64-bit servers and 32-bit
Servers. This means that in GENESIS64 you can set up redundant servers for: data
redundancy, alarm redundancy, and historical redundancy using Hyper Historian. You
can also configure redundancy for clients, licenses, and security.

Both GenTray and FrameWorX64 server can be accessed remotely through Workbench
or Internet Explorer. A remote web service connection can be configured in the
Workbench to access a remote GENESIS64 system. To access the Workbench remotely
using Internet Explorer, .NET Framework 3.0 needs to be installed.

GENESIS64
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14.3 Terms
FrameWorX64 Server GenBroker GenEvent
GenTray Node Pairs Redundancy

14.4 Test Your Knowledge

In this chapter, you learned about GenTray and FrameWorX64 Server. Before you
continue, make sure you can answer the following questions.

1. Which Windows services can ICONICS GenTray control?

a. All Windows services
b. Services that are running
c. None

2. True or False: A service startup type can be changed from GenTray?
3. True or False: A service’s logon user can be changed from GenTray?
4. How can you access GenTray remotely?

Using Internet Explorer
Using Workbench
Both of the above
None of the above

o0 ow

5. What communication does the ICONICS FrameWorX64 server mediate?

a. All communication
b. Local only
c. Remote only

6. What is the default communication channel for ICONICS FrameWorX64 Server?

TCP/IP
UDP
DCOM
SOAP/SML

o0 oTw
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7. What tool should be used to change the default ICONICS FrameWorX64 Server?

10.

11.

12.

o0 oW

The Workbench

FrameWorX64 Enterprise Workbench

A command window

FrameWorX64 Server Location setup tool

True or False: You do NOT need .NET framework to be installed to access
Workbench using Internet Explorer.

Which version of .NET framework should be installed?

a
b.
C.
d
e

.NET Framework 4.0
.NET Framework 3.5
.NET framework 3.0
.NET framework 2.0

. Any version

Does Internet Explorer need to be 64-bit to access the GENESIS64 Workbench?

a.
b.
C.

Yes, a 64-bit Internet Explorer is required
No, a 32-bit Internet Explorer will do
It depends on your license

Classic OPC redundancy works with which of the following OPC servers?

o0 ow

OPC DA Servers
AlarmWorX32 Server
TrendWorX32 HDA
All of the above

What GENESIS64 tool do you use to monitor server health and to switch from one
server to another?

o0 o

MonitorWorX
Server Viewer
Redundancy Viewer
Node Pair Viewer

y9XI0ANBWRIH pue
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Ael] U39 :MaINSY



R14-4

GENESIS64 Standard Training Manual



GridWorXx64 15-1

GridWorX64 15

This chapter provides end-users with a basic understanding of GridWorX64. For more
detailed information, procedures, etc., please refer to the main GENESIS64 Help file
included with the product installation.

GridWorX64 allows GENESIS64 clients to natively access database information
through the FrameWorX Server. GridWorX64 can visualize database data in the form
of OPC-DA data or through the GridWorX64 Viewer Control in GraphWorX64. You
can create basic read and write actions along with stored procedures against the
connected databases. The functionality is similar to how the Data Mining OPC Server
works in GENESIS32.

As you can see in the picture below, GridWorX64 consists of a GridWorX64 Server
Configurator, GridWorX64 Runtime and a GridWorX64 Viewer. The GridWorX64
Server Configurator stores information in a database that is queried by the GridWorX64
Runtime Server as during operation. GridWorX64 Viewer is a client and allows you to
see data from different databases.

If you have experience with GENESIS32 you can compare the following products:

e GridWorX64 Server Configurator — v9 Data Mining Configurator
e GridWorX64 Runtime —v9 DBOPC Server
e GridWorX64 Viewer —v9 DB Mining ActiveX

GridWorX Viewer

- =g a

Chal
Aniseed Syrup
Paviova

| GridWorX
Configurator

|

- - -

GridWorX
Runtime

Configuration
Database

Web Services
Runtime

Figure 15.1 — GridWorX64 Architecture

GENESIS64
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Using GridWorX64 you can access all the database sources listed below:
e MS SQL Server
e Oracle
e SAP
e 64-bit OLEDB
e 64-bit ODBC
Since there are no 32-bit OLEDB providers available in GridWorX64, MS Access and
32 bit MS Excel are not supported. However, 64-bit is supported.
15.1. GridWorX64 Server Configurator
GridWorX64 Server configurator is integrated inside the Workbench and provides a
configuration tool for connecting to various databases. Through the Workbench you
also have the capability of launching the Advanced Query Wizard for easier
configuration of database connections.
To open GridWorX64 Server Configurator, go to Windows Start Menu —All Programs
— ICONICS —Workbench. Expand the provider list in the explorer tree on the left and
click on the GridWorX64 Server icon to open the provider. Expand the GridWorX64
Server localhost branch on the left. You should see your GridWorX64 Server as shown
in Figure 15.2.
> &L ET B
: Pr’::cleEE:pl;o:i:r - [2;:2;“1:&\9':;@“.5 = n e =
gri_dW[-)r‘).(M Server
Bl g e
S| G
=
o5~
Figure 15.2 — GridWorX64 Server
—_—
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Expand the SQL Server Connections — Northwind. Inside the configuration, you can
find four types of GridWorX64 objects:

e Database Connections
o Data Sources
= Data Items
o Data Manipulators

Data Items can be created when you specify any parameter for Data Source. We will
describe each data type detailed in following chapters.

15.1.1. Connections

Database Connection is a top level object. It specifies the connection string to a target
database. You can create as many database connections as you want. Multiple
connections to the same database can be created, but they must all have a unique name.
It’s worth noting that if a functional connection fails during runtime, then there is a
mechanism that automatically reestablishes the connection.

To Connect to a SQL Server Database in GridWorX64:

To create a new Database Connection, open your Workbench GridWorX64 Server
provider and right-click on the connection type you wish to create. We will the select
SQL Server Connections type and the Northwind database will be used. For the
remainder of this document, the SQL Server Connection type and the Northwind
database will be used. Select “New Database Connection” from the dropdown list. You
can alternatively select the Add button from the Ribbon Menu, as is shown in the figure

INEN | Home | Project Lsyout Armange  Applicatiors  Tools
e y M

[ g g W 54

o Login,. | Import Bxport | Paste Cut  Cop oy | Edit  Edtin Delele Renard Add  fetabese
Moge Switch | Login | ImportExport Clipboard Edit
Project Explorer - (20 Applications) *

- = 2|

GridWorX64 Server

= @ locahost

) GridworX (Active)

@ " ODEC Cornections

@ % Oracle Connections

3 SAP Connections
5Q

® J‘Nu;\hv:.”d |4+ New Database Connection

Paste
Cut
Copy
Multiply
[ Import

' GraphWorX64 ¥ Bport

& Trendworxes & Refresh
° Refresh Parent

&) EarthWorX64

f Gridworxea

o2 ELEP U

Figure 15.3 — Adding New Connection
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To build a Connection String, click on the Change Connection button and select one of
your existing databases from the Connection Strings dialog box (the Northwind test
database was installed during the GENESI64 installation). In the “Connection Strings”
dialog, double click on “SQL Server Connections”. Click on the “Add Connection
String” Zi button to open up the “SQL Connection String” dialog box.

Enter your SQL Server name [for example, (localhost\sqlexpress)] and the proper login
information. If done correctly, you will be able to retrieve a list of databases from the
“Select the database on the server” dropdown list. If you choose the Northwind
database, your finished connection string should look similar to the figure below. Be
sure to click ‘Apply’ to save your changes.

Database Cennection String - SQL Server
Provider=SQLOLEDE;Data Scurce={local)\sglexpress;Integrated Security=S55PI;Initial Catalog=Northwind d Change Connection... I
Test Connection |

Figure 15.4 — Connection Strings

Verify you have a successful connection by clicking on the “Test Connection” button.

15.1.2. Creating a Data Source (Simple SQL Designer)

A Data Source is a handle provided for the Unified Data Browser that is used to
connect to a database table. The Data Source stores SQL commands to select, insert,
update, and delete entries in the database table. SELECT configuration is required.
Insert, Update, and Delete configurations are optional. Follow these instructions to
create a Data Source.

From the GridWorX64 Server provider, right click on the database connection and
select ‘“New Data Source’ from the drop down list. You have ability to specify different
kinds of commands. However, the SELECT command is the minimum required to
configure a data source.

A Data Source is used to retrieve data from a database. Data is queried from the
database and then cached in the server’s memory to increase performance. This means
that when one or more client request data for a particular Data Source, they will receive
the cached data (if present in memory) instead of the live data from the database. This
behavior can be configured using three different options:

e No refresh - Data will be cached in the server’s memory and kept indefinitely,
unless manually refreshed from a client (see @ @Refresh on next page).

» icdNiCs
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e Periodic refresh - Data will be cached in the server’s memory for the specified
amount of time, after which it will be discarded. A subsequent request will
cause a new query to the database to fetch the data.

e UDM Trigger - Data will be cached in the server’s memory and it will be
discarded when the specified UDM Trigger is fired. A subsequent request will
cause a new query to the database to fetch the data

Clients can also force the server to discard cached data if needed. Data Sources expose
a special DA Point (@ @Refresh) that can be written to inform the server to discard its
cached data for the Data Source. This will force the server to query the database again
to fetch the data on the next request.You should consider the effect on resource usage
when specifying a refresh rate. Refreshing can consume a lot of memory and CPU
cycles. Because the same resources are shared by other providers and clients, such as
the alarm server, take caution to consider the true importance of frequently retrieving

database data. That is why you can set server or client refresh rates separately.
j Griqur)l(MServer Data Source =
Descript ’ =
E
Database Commands: ™ Inserts ™ Updates I Deletes Schema Columns:
SELECT Command | & [ Neme [[Data Type [skey ;I
L £
|
3 "l‘a;amma:aName [ Data Ty [ Drec T ;LI
%]
o
Command Timeout, sec: [0 =] (Enter Ofor nofimeout)
|Pemmc:fmh =
Refresh Period [0 = se #

Figure 15.5 — New Data Source Dialog

There are four commands available with the GridWorX64 Server Data Source:

e Select — the select statement is required by every Data Source. Primary Key for
this command is not required however if you intend to auto-generate updates,
inserts or deletes the primary key is required. Generally, selecting a primary
key is a good idea.

e Insert — for inserting items into your connected database. When this is
configured, GridWorX64 Viewer in runtime allows writing. Primary Key for
this command is required.

GENESIS64
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e Delete — for deleting items from your database. Primary Key for this command
is required.

e Update — for updating items in your database. Primary Key for this command is
required.

Upon selecting the checkbox to include other available commands, every additional
command will add a tab to the Database Commands configuration dialog. Selecting the
individual tabs allows the user to configure the selected command parameters. Within
each tab, some additional configuration is required. However, most checkbox selections
are optional.

Database Commands: ¥ Inserts ¥ Updates ¥ Deletes

SELECT Command | INSERT Command | UPDATE Command | DELETE Command |

Command Text:

Figure 15.6 - All Database Commands selected

There are four command text editors available: Simple SQL Designer, Advanced SQL
Designer, Stored Procedure Call and Manual SQL Editor. For the scope of this class,
we’ll focus on the Simple SQL Designer. Please refer to the GENESIS64 Help
documentation for information on the additional text editors.

Database Commands: Inserts Updates Deletes Schema Columns:

SELECT Command #  Name

Command Text: 1 1D
SELECT ID, TableName FROM dbo.TableIDs - 2 TableName

Simple SQL Designer

Advanced SQL Designer

Stored Procedure Call

Command Parameters: Manual SQL Editor
b
(3¢]
(2]

#  Pammeter Name Data Type Direction

Figure 15.7 — Simple SQL Designer dialog

)

b
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Inside the Simple SQL Designer, from the Select Table dialog, clicking on the Table
Name ellipse button allows you to browse for the table you would like to work with.
After specifying a table and clicking on "OK", through a checkbox selection interface

you can choose table columns.

Table Name: [dbo Products

Columns Selection
Column Name [ Column Aias ove Up
ProductiD
Productame < Do

Figure 15.8 - Selecting Columns from the Products Table

From the SQL Command Designer dialog, you can Add Expressions to perform
calculations on the data retrieved from the table columns. The Expressions that are

available and their usage are explained in the system help file.

There are two more tabs (Records Filtering and Sorting) within the Simple SQL
Designer dialog.

Records Filtering — Selecting this tab and clicking on the green plus sign launches the
Filtering Criteria dialog boxF, as seen in the figure below.

2t
N Fiter Type elational Fite -
Column name to filter on [dbo Products CategorylD =l
Relation Typs [Equal To [~ |
Relates To: [IConstari] |

Related Value(s) Filter Preview

CategoryID = ;l
Constant Value
il
Cas

Figure 15.9 - Data Source Filter

GENESIS64
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GridWorX64 supports two Filter Types, Relational and Expression. Within the
Relational filter, most all of the fields requiring configuration are selectable through
mouse clicks however the Related Values criteria will vary depending on the Relates
To value selection. It’s worth noting, by utilizing parameters you are able to change
values in runtime. On the other hand, constants are static so your query returns the data
based on the constant value you defined during configuration.

Expression Filtering - is outside the scope of this class, as it requires an elevated
knowledge of both SQL scripting and the database schema.

Sorting - The last tab, sorting, will sort the records that are returned by the query based
on the sorting definition during this configuration. There are four levels of sorting and
each characteristic has an ascending and descending selection.

Data Source Testing — When the data source configuration is complete and you have
> 10

returned the Database Command dialog box, click on the magnifying glass icon
execute the query you have created.

Data Items —are considered children of Data Source items and are used to define a list
of preset parameter values. This gives you a way to assign a user-friendly name to
customized data sources and use them without having to specify the parameter values.
Setting of parameters on the data source is required in order for the data item selection
to be available and selectable in the data item selection drop down list.

Creating a Data Item — after creating a data source with at least one parameter, you
are able to right click on Data Source and select New Data Item from drop down list.

To Create a Data Item:

1. Right-click on the Data Source and select a new data item. You may want to change
the name of this data item. In the figure below, it is changed to CategoryID.

2. Assign values in the Parameter Value field for all parameters.

Creating a Data Item

GridWor Data lem

Hame: [Categoic;

&_| Parameles Hame Dala Type [ Lengh ] Parameter Vokuo
DETYPE_1a wa 4

]

Figure 15.10 - GridWorX64 Data Item dialog box
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3. Click Apply. Click the Test Data Source icon to see your query results.

Data Manipulators -are objects in GridWorX64 that can manipulate database data and
structure using stored procedures or simple SQL statements when your database server
or engine does not support stored procedures. Data manipulation actions are typically
executed manually by writing to the Data Manipulator’s @ @Execute DA process.

To Create a Data Manipulator:

1. Right-click on your database connection and select New Data Manipulator to open

the GridWorX64 data manipulator screen.

2. Give a descriptive name to the data manipulator. For example, you might want to
create a Data Manipulator which you can set to delete records from the Products

Table.

3. Click the ellipsis button and chose Browse Table for Delete to open the Select

Table dialog box.

7 GridWorx Date Manipulotor

Name: |DeieteFroduct

Figure 15.11 — Creating a Data Manipulator

4. Select the table to be affected by this Data Manipulator. For example, to delete a
record from the Products table, select Products in this dialog box.

ﬂ Select Table [x]
[iocahasNorthwind 2

®-C3 SYSTEM TABLE

-0 SYSTEM VIEW

=-C3 TABLE

35 dbo
L[] Categories

- CustomerCustomerD ema

-7 CustomerDemographics

- Customers

-] Employees

-] EmployeeT eritories

-] Order Details
7] Orders
+HE

Table: IPrUducls

Figure 15.12 — Select Table Screen

j Ok I Cancel
4

-

=]

GENESIS64
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5. Click on "OK" to create the Data Manipulator.

GridWorX Data Manipulator

Name: [DeteteProduct

Data Modiication Command

Comman d Type: & SOLTent € Stored Pracedure

PEIETE dbo. Produsts AERE Productld - Gpkesl H

#_| Parameter Name [ DataTupe [Lengh [ Direstion
T @pfey! DBTYPE_I4 nla Input

folele

Figure 15.13 - Data Manipulator Screen
GridWorX64 Runtime

The GridWorX64 Runtime allows GENESIS64 clients to natively access database
information through FrameWorX Server. When the GridWorX64 Viewer client
requests some data, GridWorX64 Runtime starts processing this request by checking
the GridWorX64 Server Configurator settings. Providing this is a legitimate request,
GridWorX64 Runtime retrieves data from a database and returns the data back to the

client.

DA Process Points Data Sets
Client
EEEEEEEEEEEEEEEEEEEEENEENESR EEEEEEEEEEEEEEEEEEEEESR SN EEEEEEEEEEEEEEEEENEEEEEEEEEESR
erver

Platform Services

Configuration
Databa

\"44—
o
A

Figure 15.14 - GridWorX64 Runtime Architecture

With GridWorX64, you can visualize database data in the form of OPC-DA or through
the GridWorX64 Viewer Control. You can perform basic read and write actions along
with stored procedures for connected databases. This application works similar to Data
Mining OPC Server in GENESIS32.
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You can create a GridWorX64 viewer by using the GridWorX64 provider in the
GENESIS64 Workbench. You can also create a GridWorX64 Viewer inside
GraphWorX64 by using the GridWorX64 Viewer Control available in GraphWorX64.
Steps for creating each are described as follows.

15.2. Create a Grid Using GridWorX64

To create a grid using GridWorX64 in the GENESIS64 Workbench:

1. From the Windows desktop, open the Workbench by selecting Start > All
programs > ICONICS > Workbench.
2. Inthe Project Explorer, click on the GridWorX64 provider button bar to bring up

GridWorX64.

3. On the ribbon's Home tab, click the New Grid button. This opens a new tab called

New Grid with a grid on it.

New
Runtime chm grid
| Mode Switch Login GridWorXg4

Workbench by ICONICS, Inc. - C\PregramData\ICONICS\DefaultProject. prix

PrOJec1 Layout Lrrange Applications Tools

= = s

> Funtime 58 Style ~ @

Figure 15.15 — New Grid Button on Home Tab

4. Go to the GridWorX64 Configuration ribbon and click the Configure Viewer
button. This opens the configurator where you can configure the grid.

Configure your Control (3a)
p—r
S Te Control
Gd
7] Show ToalBar
Start Pesition | Hidden -
Tab Pesition Top - Contral Background: D
Tile
Text - [ [ElE=
Font [Segeell = |[FBold [[halic [ Underi
Size [12 2 Padding: 1 & color: [l
Subttle:
Tex ] el uuu
Fort [Segell | [IBold [halic [ Under
Sze: 12 = Padding: [0 = Color @
Add
i Close
Figure 15.16 - GridWorX64 Configuration
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5. Close the configurator when you are done.
6. Use the File menu to save the project with the grid in it.

15.3. Create a Grid in a GraphWorX64 Display

To Create a GridWorX64 Grid inside a GraphWorX64 display:

1. From the Windows desktop, open GraphWorX64 by selecting Start > All
programs > ICONICS > GENESIS64 > GraphWorX64 > GraphWorX64.

2. Create a new display or open an existing one.

3. On the ribbon, go to the Controls tab.

B |H 9 - o waorkbench by ICONICS, Inc. -1

=3 Dynamics Controls Design Wiel GridwlorX64 Configuratio

LY b O F | e 91 gJde:

Grapf'.‘-':-rXEi Trend\worxX64 Alarmlworx54 | GridinforXBd Ear_lt':‘_.-':-r){Ei Smart PushPin  Scale
Viewer

Pipe  \ideo
Viewer Viewer Viewer Viewer Pin Contrel Centrol Control |
Figure 15.17 - GridWorX64 Viewer Control in GraphWorX64

4. Click the GridWorX64 Viewer icon. This changes the cursor pointer to a
crosshairs. Using the crosshairs, draw a rectangle on the display canvas where you
want the grid to be added.

5. Go to the GridWorX64 Configuration ribbon and click the Configure Viewer
button. This opens the configurator where you can configure the grid.

RIS Home Project Layout Arrange Applications Tools GridworX64 Configuration

ToolBar Title = Views Headers Gridlines Scrolls Load Save

Configure Viewer Appearance Showi/Hide elements Configuration
Figure 15.18 - GridWorX64 Configuration Ribbon

The ribbon’'s buttons are used only in a GridWorX64 Viewer that has been added to the
GraphWorX display. Each button on the ribbon, as well as the configurator that the
ribbon opens, is described as follows.

o Configure Viewer opens the GridWorX64 Configurator in the form of the
Configure Your Control dialog box, where you can configure basic read and write
actions for the grid. In the configurator, you can add tabs to the control, and grids to
each tab.
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The GridWorX64 configurator in GraphWorX64 display configuration has the
following components:

- GaxViewCortrol Grouping Range | Text Translator | Status Indicator | Advanced |
B Tab Source |Appeamnce | Beha\norl Column | Condttion | Grouping |
G
— Create/Remove subscriptions
|\cTon|csDSTS p| =
IicTonicsDSTS j
Select Data Tag
db:Northwind AllCategories = h
= =
Data Tag Fields retrieved
Name
CategoryMame
Description
Add Remave
Close

Figure 15.19 - GridWorX64 Viewer Control Configuration Dialog

For the Control:

= The Appearance tab lets you configure the control's overall appearance.
= The Advanced tab gives you access to the control's properties. Helpful tool tips that
appear on the tab describe selected properties.

For each Tab:

= The Appearance tab lets you configure the tab's appearance.
= The Advanced tab gives you access to the tab's properties. Helpful tool tips that appear
on the tab describe selected properties.

The following tabs appear for each Grid:

= Source is where you select a subscription and Data Tag.

= Appearance is where you configure the grid's general appearance.

= Behavior is where you configure how the grid works under specified conditions.

= Column is where you configure each column to appear in the grid.

= Condition is where you configure the visual cues that display for all values in the grid,;
to do this, you specify the conditions under which a value appears normally and all
levels under which the data escalates to warning and critical stages.

= Grouping is where you select the criteria on which to group columns in your grid.

= Grouping Range is where you group large volumes of information so that runtime
users can find it more easily.

GENESIS64
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Text Translator is where you can translate data values into words so that text, not the
values themselves, appears in the grid.

Status Indicator is where you can define sets of icons to be used in the grid.
Advanced gives you access to the grid's properties. Helpful tool tips that appear on the
tab describe selected properties.

Toolbar lets you hide or specify the location of the GridWorX64 toolbar during
runtime.

Title lets you show and hide the title and subtitle of the data grid during runtime.
Views lists the tabs (views) in the grid along with information about each, and lets you
select one.

Headers lets you choose the types of headers to display in the grid.

Gridlines lets you hide and show gridlines in the grid.

Scrolls lets you control when and whether the scroll bars are shown or hidden for the
grid.

Load lets you open a saved grid configuration.

Save lets you save the current grid configuration.

For information on Interacting with GridWorX64 — Reading/Writing to a Cell in
GraphWorX64, refer to Lab 15 of this manual for an example of how this interaction is
performed.

)

b

\
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Lab: GridWorX64 Configuration L15

15.1.

15.2.

15.3.

Lab Overview

GridWorX64 was developed in order to visualize database data in the form of OPC-DA
or through the GridWorX64 Viewer Control. You can configure basic read and write
actions along with stored procedures for connected databases. How it works is similar
to how Data Mining for the OPC Server works in GENESIS32.

Estimated time to complete this lab: 30 minutes

Task Checklist

In this lab, you will complete the following tasks:

e You will create a New Database Connection, Data Source, and Data Item
e View your configured data in GraphWorX64 using the GridWorX64 Viewer
Control or a Process Point

Support Files

To complete this lab, you will need the following file(s):

e Microsoft Northwind database that was installed with GENESIS64
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15.4. GridWorX64 Configuration

15.4.1. Introduction

In this lab, you will learn how to create a data source, data item and data manipulator in
GridWorX64.

In this example, we will connect to Microsoft’s Northwind example database in SQL
Server. GridWorX64 also supports Generic OLE DB Connections, ODBC Connections,
SAP Connections and Oracle Connections. You can choose the appropriate option
depending on what type of database you want to interact with. The configuration will
differ when creating a database connection, but will be similar in creating data source,
data item and data manipulator.

15.4.2. Connecting to a Database

1. Open up Workbench by going to Start — All Programs — ICONICS
GENESIS64 — Workbench.

2. In Project Explorer, expand the provider list in the explorer tree on the left and
click on the GridWorX64 Server icon. Expand the GridWorX64 Server
localhost branch.

Under “localhost”, select SQL Server Connections. Right click and select “New
Database Connection.”

GridWorXo64 Server

= 1;' localhost
= E,, GridWark (Active)
Generic OLE DE Connections
QDBC Connections
Dracle Connections
SAP Connections

HHEHEE

S0L Server Connections

Figure L15.1 - GridWorX64 Server Explorer Tree
3. Name the Database Connection icTonicsNorthWindDC and click on "Apply".

4. Click on the “Change Connection” button.
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5. Next, we will create a connection string. In the Connection String dialog box,
double click on “SQL Server connections”. Click on the “Add connection string”
22 button to open up the “SQL Connection String” dialog box.

6. Enter your SQL Server name, log in information and choose the Northwind
database to connect to. Your finished configuration should look like the figure
below. Click on "OK".

Sgl Connection String

1. Select or enter a server name:
I[Iocal}"-sqleaq:ress d Refresh |

2. Enter information to log on to the server:

% |se Windows NT Integrated security (remote service user)
" Use SQL security (specify user name and password)

User name: I

Password: I

O

o

3. Select the database on the server: Eh

i | Refresh | o

c

=

=

o

Go to advanced edit Ok I Cancel | >
4

Figure L15.2 - SQL Connection String Syntax
7. Leave the default name “Northwind 1” and click on "OK".

8. Click on the “Change Connection” button again. Double-click on the “SQL
Server connection” name and select Northwind_1. Click on "OK".

9. Important! Your “Database Connection String” must resemble the string below.
If it does not, return to step 4 and then proceed.

Provider=SQLOLEDB;Data Source=(local)\sqlexpress; Integrated Security=SSPI; Initial
Catalog=Northwind

10. Click on the “Test Connection” button. If you do not see the "Connection test
succeeded" message, then review your configuration. Click on "Apply".

Test Connection [ x|

Connection test succeeded.

Figure L15.3 — Successful Connection Test Dialog box

GENESIS64
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15.4.3.

)

o

)

Create a Data Source

A data source is a handle provided to the Unified Data Browser and is used to connect
to a database table. It stores SQL command information to select, insert, update and
delete records in a database table. SELECT configuration information is required.
INSERT, UPDATE and DELETE configurations are optional.

To Create a Data Source:

1.

Right-click on the database connection you created and choose “New Data
Source”.

Name this data source icTonicsProductsDS.

From the SELECT Command tab, click on the “Edit Command Text” %‘{
icon on the right and select Simple SQL Designer from the drop down. This will
launch the “Simple SQL Designer” dialog box.

From the “Selection Fields” tab, click on the Table Name: ellipsis button.
From the Select Table dialog box, click on the + sign and select Table — dbo
— Products. Click on "OK".

Check the following columns: ProductlD, ProductName, CategorylD,
UnitPrice. Notice the SQL syntax in the Query Preview pane.

Select the “Record Filtering” tab and click on % to add a filter. Change the
“Relates To:” field to [Parameter]. In the “Related Value(s)” section click on

the icon @ to the right of the “Query Parameter” field. With the “Parameter
Name:” defined as @CategoryID, click on "OK".
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7. Your “Filtering Criteria” configuration should resemble the following figure.
Click on "OK" to proceed.

% Filter Type: IReIaﬁDnaI Fitter j
Column name to filter on: Idbo_Pmduc‘ts.Categorle ﬂ
Relation Type: I Equal To j
Relates To: I [Parameter] j
Related Value(s) Filter Preview
CategoryID = ;l
ECategoryID
Query Parameter
I@CategoryID {i;‘_:‘
=l
0K Cancel |
(@)
o
Figure L15.4 — Filtering Criteria =
o
. . « N s . . . . . c
8. Notice there is also a “Sorting” tab. We’ll be working with sorting later in this s
lab. Click on "OK" to continue. At any time, if you receive a request to S
“Refresh Data Modification Commands” click on "Yes", Proceed with Auto-

Refresh.
9. Check the Updates checkbox and click on the “UPDATE Command” tab.
10. Choose SQL Text as the command Type.

11. Click on the ellipsis button and choose Browse Table from the drop down list.
Expand Table — dbo and select the Products table. Click on "OK". The four
command parameters should be automatically populated as in the following
Figure L15.5.

Database Commands: [T Inserts ¥ Updates [ Deletes

" SELECT Command UPDATE Command |

Command Type: + SQL Text " Stored Procedure

UPDATE dbo.Products SET ProductName = @pl, CategoryID = @p2, ;IE
UnitPrice = @p3 WHERE ProductID = @pKeyl

|-
Command Parameters:
i I Parameter Name I Source Column | Data Type I _}-
1 @p1 ProductName DETYFE_WSTR ]
2 @p2 CategorylD DETYFPE_l4 a
3 @pl3 UnitPrice DETYPE_CY EI
4 @pKeyl Product|D DETYPE_l4

Figure L15.5 — Database Command

GENESIS64
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12. Click on "Apply" to finalize your configuration.

13. Let’s execute the query to confirm proper operation. Click on the Select

Command tab. Click on the magnifying glass icon to execute this query.
Replace the 0 with 1 in the Value field and click on "OK".

14. Your Query Results should look similar to the figure below. Note the values in
the CategoryID column.

15.4.4.

Ej Query Results Ed

Table: 12 recordis) retumed |

Product!D | ProductMame | CategorylD | UniitPrice
2 ChangWong 1 15.0000
24 Guarana Fantastica 1 45000
H Sasquatch Ale 1 14.0000
35 Steeleye Stout 1 18.0000
33 Céte de Blaye 1 263.5000
35 Chartreuse verte 1 18.0000
43 Ipoh Coffee 1 46,0000

7 Laughing Lumberjack Lager |1 14.0000
7 Outback Lager 1 15.0000
7 Rhanbrau Klosterbier 1 7.7500
7 Laklealitedor 1 18.0000

Create a Data Item

Figure L15.6 - Data Source Query Results

A data item is an instance of a data source with parameters already set. This gives users
an easy handle to choose a customized data source without having to remember the
parameter values to choose. Please note, data items cannot be created unless your data
source has a parameter defined. To add a data item:

1. Right click on the icTonicsProductsDS data source, click on "New Data Item".

2. Name the data item icTonicsDI.



3.

4.

15.4.5.

Lab: GridWorX64 Configuration L15-7

Assign a “Parameter Value” of 2 and click on "Apply".

GridWorX64 Server Data ltem

Name: IicTnnic:sDI

Description:

Data Source icTonicsProducts DS Parameters Binding:

H | Parameter Name | Data Type | Length | Parameter Value
@l 1 @CategorylD DETYPE_I4 n/a 2

L15.7 — Assigning a Parameter Value

You can click on the magnifying glass icon to preview the Query Results.

Create a Data Manipulator

Data Manipulator objects were designed to manipulate a database’s data and/or
structure using stored procedures or simple SQL commands when a database server or
engine does not support stored procedures. Data manipulation actions are often
executed manually using the @@Execute, read/write process point and typically
initiated on a per-request basis. Let’s create a data manipulator that will insert a record
into the Categories table:

1.

Right click on the icTonicsNorthwindDC database connection you created and
click “Add Data Manipulator”.

Name the data manipulator IcTonicsInsertDM.

Choose SQL Text as the Command Type and click on ellipsis button on the
right to choose “Browse Table for INSERT”.

Expand the Tables tree and select the “Categories” table. Click on "OK",

Pictures are not currently supported by GridWorX64 so we’ll have to modify
the SQL statement and parameter list to accommodate. During the next steps
you will remove all references to the picture column.

From the SQL statement in the Command Type, remove the Picture and @p3
references. From the Command Parameters remove the @p3 reference by

selecting line # 3 and clicking on the red X icon # to the right.

uoIeINbIU0D
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7. The following two screen captures depict the starting and finished
configurations. Click on "Apply".

Data Modification Command:

Command Type & SOL Text " Stored Procedure

INSERT INIO dbo.Categories (CategoryName, bescrlptlnn, Picture) VALUES(@pl, Gp2, Bp3)

Command Parameters:

H | Parameter Name | Data Type | Length | Direction |
1 @pl DBTYPE_WSTR 15 Input
2 @p2 DBTYPE_WSTR 1073741823 Input
3 @p3 DBTYPE_BYTES 2147483647 Input

Figure 15.8 - Starting Data Manipulator Configuration

Data Medification Command:

Command Type: * SOL Text " Stored Procedure

INSERT INTO dbo.Categories (CategoryName, Description) VRLUES(Bpl, Gp2)

Command Parameters:

23 | Parameter Name | Data Type | Length | Direction
1 &Ep1 DBTYPE_WSTR 15 Input
2 @p2 DBTYPE_WSTR 1073741823 Input

Figure L15.9 - Ending Data Manipulator Configuration

15.5. Interacting with Data from GraphWorX64

The GridWorX64 Viewer control allows you to view database information in a
GraphWorX64 display. We’ll continue by using the elements you’ve created thus far to
create a user interface that can read and write information to and from the Categories

database. The figure below is an example of what your icTonicsGridView display
might look like when you’re done.

Execute

7 | | *7? | [ *22

CatagaryID Catsgaeyane Descripticn

CatsgamMamet oesiptiont
[cateomytiamez [Dascriptionz
[Caegorytiames [Descrigtions
CatmgomMares Eriptiont
Catscoanes Desaistions
[Camgorytames [Dascriptions
[Cregomtiorme? [Bescription
[Cotegomytieres [Descriptions
[Categomytarmes [Descriptions
[CategaryMametn Desarption1a
Catmgormtaraty [Eerigtiont
Cagmhaneiz pecistiontz
[caeconymamets [Descrption1s

e I+l

Figure L15.10 - Example icTonics Gridview Display
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15.5.1. Adding GridWorX64 Viewer

1.

Open up Workbench by going to Start — All Programs — ICONICS
Workbench.

In Project Explorer, choose GraphWorX64 from the list of providers on the
left. Click on "New Display" from the ribbon bar. As we did previously, add
the icTonics template by clicking on the Design tab and selecting the
icTonics template.

Select the Controls tab in the ribbon bar and click on the GridWorX64
Viewer.

Click anywhere on the empty display to size and drop the control into it.

15.5.2. Configure a GridWorX64 Viewer for Database Data.

Double-click on the GridWorX64 Viewer control to bring up the
“Configure your Control” dialog box.

From the tree on the left, click on "Grid" and select the Source tab. Under

the “Create/Remove Subscriptions” section, click on the “F jcon to create a
new subscription. Choose Data Set Tag Subscription from the drop down
list and name this subscription icTonicsDSTS.

Click on the 5% under “Select Data Tag” to open up OPC UA Browser.

Click on Home — Databases — SQL Server — Northwind — Data Sources
— AllCategories. Note that the AllCategories data source is associated with
the Northwind samples created by the GENESIS64 installation. Then click
on "OK".

Click on the * icon to refresh the data tag fields retrieved. Your finished
configuration should resemble the figure below.
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‘Configure your Control
E“{_ GxViewControl Grouping Range I Text Translalorl Status Indicator I Advanced |
B Tah Source |.ﬂppeamnce| Behavmrl Column I Condition I Grouplng'
: Gri
i Create/Remave subscriptions
IicTﬂnicsDSTS f}' —_—
I\cTomcsDSTS j
Select Data Tag
db:Northwind . AllCategories ;I
o=
Data Tag Fields retieved
Name | Type
Int32
CategoryName String
Description String

Figure L15.11 - GridWorX64 Viewer Source Configuration

6. Click Close to save this configuration. Save this display with the name

icTonicsGridView.gdfx
7. Go into runtime and you should see the query results similar to the figure
below.
CategoryID CategoryName Drescription

Beverages Soft drinks, coffess, teas, beers, and ales
Condiments Sweet and savory sauces, relishes, spreads, and seas .
Confections Desserts, candies, and swest breads
Dairy Products Chesses
GrainsfCereals Breads, crackers, pasta, and cereal
Mzat/Poultry Prepared meats
Produce Dried fruit and bean curd
seafood seaweed and fish

Figure L15.12 - GridWorX64 Control Query Results Displayed in Runtime

8. Since we included the update command in the data source, if you double
click on any cell (other than the CategorylD which is the key) you should be
able to edit the values. After editing, pressing the enter key will write the
changed value to the database.

15.5.3. Configure Data Entry fields

We can connect the data source, data item and data manipulators that we created to
GraphWorX64 Process Points or Data Entry fields. Let’s examine how to use data entry
dynamic objects to read and write to and from a database.

1. Let’s add three data entry fields to the display to write information to the
Categories table.

A
£§
¢
¢
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2. With the icTonicsGridView display open in configuration mode, click on
the Dynamics tab and select the Data Entry object from the “Text Objects”
section.

3. Place the object in the display above the GrdWorX control. From the Data
Browser select Home — Databases — SQL Server —
icTonicsNorthwindDC — Data Manipulators —  IcTonicsinsetDM —
Parameters — @pl and click on "OK". Your DataSource will look like
this: db:icTonicsNorthwindDC.icTonicsInsertDM.@p1l

4. Add a second data entry to the right of the first. From the Data Browser
click on "OK".

5. From within the Properties tab, edit the DataSource string to this:
db:icTonicsNorthwindDC.icTonicsInsertDM.@p2

6. Add a third data entry to the right of the first two. From within the Data
Browser, double click on the icTonicsinsertDM, and then click on the
@@Execute element. This is a Boolean tag that will trigger writing the data
to the database. Click on "OK".

uoIeINbIU0D
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7. From within the Properties tab, confirm the DataSource string looks like this:
db:icTonicsNorthwindDC.icTonicsInsertDM<@p1l=,
@p2=>.@@Execute

8. You can use other GraphWorX64 tools such as alignment, text labeling,
sizing, etc... and GridWorX64 Viewer features such as you’ll find on the
Configure your Control, Appearance tab to spruce up the display if you like.
When you’re done, save the display and go into runtime.

9. Type in the word ICONICS into the Category field and hit enter. Type in
GENESIS64 into the Description field and hit enter. Type in a value of 1
into the Execute field and hit enter. Note the “Successfully wrote” message
in the lower left corner of the viewer.

15.5.4. Using Filters in Runtime

1. Let’s exit runtime and return to the GraphWorX64 configure mode. In this
section, we will add a filter to show products whose CategoryID is less than
5 as below.

GENESIS64
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2. Double click on the GridWorX64 Viewer to open up the Configurator again.
Notice that when Grid selected in the tree on the left, and you click on the
Behavior tab. Checking the “Automatically update data after:” checkbox
will allow you to alter the refresh rate of the grid in runtime. Since the data
grid refresh is fairly resource intensive, you should configure this parameter
wisely.
To the right of the “Select Default Filter” field, click on the ¥ to create a
new filter. Name the filter CategorylDLessThan5.
In the “Configure the filter” dialog box, double click on CategoryID and
click on the Relational button. Select the < Less than sign. Place the cursor
to the right of the < sign and type in the value 5. Your completed
configuration should look similar to the follow figure. Click on "OK", then
close the configurator and enter runtime.
Name: ICategaryIDLessThanlD
ggggﬁme {{CategoryID}} < 5 Arithmetic
pescriien Relational
Logical
Bitwise
Functions
_-Z‘| Variables...
ok | e |
Figure L15.13 - Setting a Behavior Filter for a GridWorX64 Viewer
. Notice that when the filter is applied you only see the CategoryID records 1
through 4.
Right click on the GridWorX64 control (except for the title bar) and select
“Edit filters”. Uncheck “Enable filtering” and click on "OK". The Viewer
will show all the records again.
NOTE: This is client-side filtering and does not alter the Select statement issued to the
database by the GridWorX64 Server.
—_—
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Review: GridWorX64 R15

15.1 Objectives Review

You should now know and understand the following topics:

e Understand the functionality of GridWorX64 components
e How to create Database Connectors
e Uses of Data Sources, Items and Manipulators

15.2 Summary

GridWorX64 allows GENESIS64 clients to natively access database information
through the FrameWorX Server. GridWorX64 can visualize database data in the form
of OPC-DA or through the GridWorX64 Viewer Control in GraphWorX64. You can
create basic read and write actions along with stored procedures against the connected
databases. How it works is similar to how Data Mining OPC Server works in
GENESIS32.

GridWorX64 consists of a GridWorX64 Configurator, GridWorX64 Runtime Server
and a GridWorX64 Viewer. The GridWorX64 Configurator stores information in a
database that is queried by the GridWorX64 Runtime Server as runtime is invoked.
GridWorX64 Viewer is a client and allows you to see data from different databases.

If you have experience with GENESIS32 you can compare the following products:

e GridWorX64 Server Configurator — v9 Data Mining Configurator
e GridWorX64 Runtime —v9 DBOPC Server
e GridWorX64 Viewer —v9 DB Mining ActiveX

15.3 Terms

Data Connector Data Source Data Item
Data Manipulator ODBC OLE DB

79XIOMPUO
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15.4 Test Your Knowledge

)

b

)

In this chapter, you learned about GridWorX64. Let’s review some of the key features
by answering the following question.

1. True or False: The GridWorX64 reacts to information contained in the
GridWorX64 configuration database and delivers data to the client(s)?

2. Which of the following database interfaces and database types are supported by
GridWorX64?

MS SQL Server
Oracle

SAP

64-bit OLEDB
64-bit ODBC
All of the above

hD OO0 T

3. True or False: A Data Source is a handle provided to the Unified Data Browser that
is used to connect to a database table?

4. True or False: Data Items are selectable and configurable independent of the Data
Source configuration?

5. Which of the SQL commands are supported by GridWorX64?

Select

Insert

Update
Truncate

Delete

All of the above
a,b,cande
a,b,d,and e

S@ oo o

6. Ina GridWorX64 viewer control, you can configure the viewer’s...?

Appearance
Behavior
Grouping

Sorting

All of the above
None of the above

P OoOO0 T



7.

8.

10.

Review: GridWorX64 R15-3

True or False: During runtime, GridWorX64 supports custom stored procedures?

True or False: In order to be accessible for configuration, data items require its
parent data source to have at least one parameter defined?

True or False: Operators cannot trigger GridWorX64 commands through objects in
a graphic display.

Data manipulators can be configured to perform which of the following operations
to database tables?

Update
Distinct
Insert

Delete

Select
a,b,cande
a,c d ande
All the above

S@ e oo o
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Security 16

GENESIS64 uses a security model that is both granular and additive. The system is
installed as part of the GENESIS64 installation, but it is not activated. Before creating
an Administrative user, you do not need to log in to run the Security Configurator.

You can set individual rights and access based on users and groups, create named
policy settings that can be applied to users and groups, and control access to individual
applications, features, systems, and more. These settings can also be time based.

A security system administrator configures the system by adding users and assigning
them specific privileges. Administrators may also associate a user with groups that have
pre-assigned privileges so that the user has the effective rights of all the groups to
which the user belongs to, in addition to the user’s own privileges.

The Security Server offers a powerful way to configure access to your applications. All
actions that can be performed by a user in any GENESIS64 application can be
controlled via the Security Server.

After completing this chapter, you should know how to:

e Create an Administrative user in GENESIS64 Security Server
e Create standard user accounts with GENESIS64 Security

e Set up security groups and users

e Create account policies

e Set security privileges to define what a user can do

e Loginand log out from the system

e Use Active Directory accounts

A1noss
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16.1 Security System Components

The security system contains two components: the Security Server and the Security
Server configurator that manages user logins and the various clients contained within
GENESIS64 (GraphWorX64, TrendWorX64, AlarmWorX64, and so on). Any user
login or logout that causes a change in security status is immediately posted to the
affected clients.

GraphWorX64

Clients

Security Server

Canfigurstion DB Workbench Configure:

- Users

- Groups

- Policies

- Application Actions
- Critical Points

- Critical Alarms

Figure 16.1 - Security Server and Clients Architecture

NOTE: Security assumes the least restrictive permissions. (Out of the box there is no security).



Security 16-3

Security settings for the server are set from the Security Server configuration forms,
an example of which is shown in Figure 16.2. To launch the Security Server from the
Windows desktop, click Start — All Programs — ICONICS GENESIS64 — Tools,
then select the Security command. Alternatively, you can click on the “Security Server”
% icon in the Project Explorer of the GENESIS64 Workbench, as shown in Figure

Project Explorer - (15 Applications) ks | & NewUser © -
- - L. 2 Security Server User
Security Server
=] {' localhost
& Global Settings - - - - -
= *I Account Policies IM Application Actions | Pointz I Mams I Files I Stations | Custom|
&= Default poli
4 Groups pa (- [W]AlarmiviorX 64 Viewer Select All
= *4 Users - [ EarthiorX
& Mew User &) [V]Graphlorx64 Unselect All
(- [ Trend\worXB4 Viewer
- [¥]Werkbench
.. GraphWorX64
&7 TrendWorX64
g AlarmWorX64
€. EarthWorX64
|~ TrendWorX64 Logger
Ov AlarmWorX64 Server
L8 B L= Ep l_l@? [ Apply H Refresh ] [ Help...

Figure 16.2 - The Security Server Configurator

16.2 Global Settings

Global Settings apply to the entire security server regardless of the security
configuration. In the Global Settings, you can configure general settings of how the
security server behaves as well as critical alarms and points.

You can access global security settings by double-clicking on Global Settings in the
Security Server’s navigation pane. The Global Settings General tab, shown in Figure
16.3, provides controls for how you want to display user information when you log in,
how the user logs in (for example, with Windows), and where the security system

obtains the list of security users.

GENESIS64
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You can choose to take advantage of already GENESIS64 users already setup in
Windows’ Active Directory instead of creating users in the security system by
providing the necessary domain credentials, and then simply give these domain users or
groups the proper permissions.
Project Explorer - (15 Applications) ™ |m | b
= _ E i
TR ﬁ}@} Security Server Global Security Settings
General |Cn'tica| Points | Critical Alams |
#= Default poli } )
4 Groups poiey ¥ Security active
‘3 Users ¥ Provide list of existing users in the login dialog
[V Show last logged user in login dialog
¥ Allow simultaneous login
Time window for interacting with critical objects: I SDE Seconds
Security Mode |Database =] Active Directory Setings... |
Y ll* o b ke @b » Apply | Refrezh | Help... |
Figure 16.3 - General Settings
The following properties may be set on the General tab:

e Security Active: A checkmark here enables the use of the Windows domain
services for account login. When this setting is enabled users with matching
user names and domain names will automatically be logged into the Security
Server. This eliminates the need for users who have already authenticated with
their Windows domain to enter a user name and password a second time to gain
access to the Security Server.

e Provide list of existing users in the login dialog box: When this box is
checked, the Security Login dialog box displays all users in the User Name
dropdown list. This option is useful for touch-screen systems.

e Show last logged user in login dialog box: When this box is checked, the
Security Login dialog box displays the name of the last user that successfully
logged-in in the User Name field.

e Allow Simultaneous Login: When this box is checked, different users can log
into the same computer to use GENESIS64. When one user logs out, the other
user can continue using GENESIS64.

e Time window for interacting with critical objects: This is the number of
seconds after logging in that a user will be allowed to manipulate a critical point
before being required to log in again. (Critical points are described in the next
section.)

e Security Mode: You can choose to authenticate using either the ICONICS
Security Server database or the Active Directory.

—_
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While using the Active Directory mode, it is possible to use groups and users defined in
the domain to create your security settings. The Security Server is able to read data
coming from Active Directory. Since we are connected to the Active Directory
constantly, whenever there is a change in users and groups in the domain, the Security
Server automatically gets the update. To preserve domain security, you will not be able
to add active directory users or groups within the Workbench from a domain node. The
Domain Administrator will need to access the domain controller in order to alter
domain accounts.

Clicking on the “Active Directory Settings” button next to the Security Mode, allows
you to configure domain connection settings and credentials, as shown in Figure 16.4.

Active Directory Settings

Dramain name I

Map uzername Is.-’-‘-.M.-’-‘-.u:u:u:uuntN arne j

i Accounth ame
Domain conned wierPrincipall ame

|lzermame I

Pazzward I

k. Cancel |
Y

Figure 16.4 - Active Directory Settings Dialog box

e Domain name: the name of the domain that you wish to synchronize with
e Map username: SAMAccountName or userPrincipleName, as shown in Figure
16.4. The
o SAMAccountName: is the name of the Windows account in the domain.
o userPrincipleName: is the Internet login style based on the RFC 822
standard, and is typically the e-mail address in the form of
username@domain.com.
¢ Domain connection credentials: Login credentials for the domain. You should
enter credentials that can query the Active Directory here.

GENESIS64
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16.2.1 Critical Points
On the Critical Points tab of Global Settings, shown in Figure 16.5, you can designate
some subset of writable points (OPC data items) as Critical Points. In order for a user to
write a new value to a critical point, the following two conditions must be met:
e The user must be granted rights to the critical point via user or group
configuration or via one of the explicit groups to which the user belongs.
e The user must have logged in within the Time window for interacting with
critical events configured on the General tab of the Global Settings dialog box.
If the first condition is met, but not the second, the client application (for example,
GraphWorX64) will launch the Security Login dialog box, requiring the user to login
again and the second condition. This identifies and authenticates the user who is writing
the value.
Critical points use the same include/exclude lists with wildcards concept as the Points
configuration (which we will discuss in detail in section 16.6.2) in the user and group
properties dialog boxs. This lets you specify multiple tags without listing them
individually.
@ Security Server Global Security Settings
@
Critical Poirts | Critical Alamms
Consider these points critical: Read Write
I 00 Compter/ICONICS8 OpcasenverBk DA B B
* 0| B
Do not consider these points critical: Read Write
Z \Opc'\Computer/ICONICS& OpclaServerbi D/ [ | IEVININY I
# 0| |
You can optionally test the current Allow\Deny configuration:
Enter the point to test here: Read Wite
[ Apply ][ Refresh ] [ Help... ]
Figure 16.5 - Critical Points Settings
NOTE: If neither the 'Read' nor the 'Write' checkboxes are checked, then the request will be denied.
—_
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16.2.2 Critical Alarms

In the Critical Alarms tab of Global Settings, shown in Figure 16.6, you can designate
a subset of alarms as Critical Alarms. When acknowledging a critical alarm, a user
must login again immediately before acknowledging it, thus identifying and
authenticating the user who acknowledges the alarm.

Critical alarms use the same include (allow ack)/exclude (deny ack) lists with wildcards
concept as the Alarms configuration (which we will also discuss later in section 16.6.3)
in the user and group properties dialog boxs. This allows you to specify multiple alarms
without listing them individually.

@@ Security Server Global Security Settings

Crca A

Consider these alamms critical:
*

Do not consider these alams critical:

You can optionally test the current Allow\Deny configuration:

| Erter the alam to test here: Ack

[ Spply ][ Refresh ] [ Help... ]

Figure 16.6 - Critical Alarms Settings

GENESIS64
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16.3 Security Objects and Their Relations

16.3.1

Security is created by adding security objects to the system. There are three types of
security objects: Account Policies, Groups, and Users, as reflected on the navigation
tree. There is an intricate relationship between these objects. Let us first understand the
difference between a group and a user and how they relate before we talk about account
policies.

Group

A group is a collection of users that share the same privileges. By default, there are no
groups and any newly created group has the least-restrictive permissions possible,
meaning the group is allowed to do everything. You can edit these security settings.

After a group is created, you can add users as members of the group. You can add any
user to any number of groups, but only users can belong to groups. That means you
cannot have a group belonging to another group. However, you can duplicate a group
and then make changes to the duplicate if you want to create similar groups.

16.3.2 User

)

b

)

A user is an account that has a name, password, and specific privileges. When you first
open the default Security Server, there are no users defined. The first account you
create is the Security System Administrator account. After you apply the configuration
for this account, the Security Server requires you to login to it to continue, which you
should do in order to create additional user accounts.

Like groups, by default, a new user has the least-restrictive permissions possible,
meaning the user is allowed to do everything. You can edit these security settings. Just
as in a group, you can duplicate a user and make changes to it accordingly for users
with similar settings.
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When you define a user account, first you must fill in the Name and Password fields on
the Properties tab, as shown in Figure 16.7. You can use the Properties tab to change
account policies or, by checking the Account locked checkbox, quickly disable a user
account.

3 Security Server User

Froperties |Popplicatior1 Actions | Paints I Nan‘nsl Files I Stations I Custom

Name: Irussella

Passweord: Iooo.o.o.

Caenfirm Password: Innnn

[~ Account locked
Account policy IDefauIt paolicy j :

spply | Refresh | T

Figure 16.7 - User Properties Tab

Figure 16.7 shows the Properties tab for a user account. A group account would have a
Properties tab with only the Name field for the account showing. Groups do not have
passwords or an account policy, and they cannot be locked.

A1noss
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16.3.3  Groups and Users

When it comes to the heirarchy of users versus groups, users always belong to groups.
Or in other words, you can add users to any group. When you assign a user to a group,
you are extending membership to the user. You extend membership either by altering
the user account or by altering the group account. This is done in the Security Server
using the Membership menu item from the object's right-click menu in the navigation
tree control. Shown in Figure 16.8 is the Membership menu item for a group; a similar
menu appears for a user.

Security Server
= (‘ localhost
,FQ Global Settings
= ) Accourt Policies
¥ Default policy
E & Groups
4 Administrators
&' Project Managers
&I
B & Users
4 Adm 5  EditOn New Tab

& nss > Delete
Membership. ..

Edit

Refresh

Refresh Parent

Figure 16.8 - Membership Command

Selecting Membership for a group opens the Group Properties dialog box, shown in
background. You can then add users to a group by clicking on the “Add” button and
selecting the users to be added, also shown in Figure 16.9.

Group Properties !El E
Members:
Click here to sort (Ascendin Add.. I
Administrator
russella Remove |
Refresh |
Select Users [_[O}

Select one or more users from the list below:

Click here to sort {Ascending) I

Administrator

russella 4

russelld

ok | Cancel |
4

Figure 16.9 - Adding Users to a Group
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The steps for associating groups to a user account are nearly identical. When you select
the Membership command from the user account's right-click menu, you will see a
dialog box box for User Properties that is nearly identical to the Group Properties
dialog box. Associate groups to a user by clicking Add and select the groups, as shown
in Figure 16.10Figure 16.10.

User Properties _ Ol x|

3

Members of:
I Click here to sort (Ascending)

|
Select Groups [_ (3]

Select one or more groups from the list below:

Click here to sort (Ascending) I
Administrators
Project Managers

Users

Figure 16.10 - Selecting Groups for a User

When you add a user to a group, the user inherits the privileges of the group. For
example, if the group has an allow permission to write to a certain process point, the
users belonging to this group have permission to write to the point as well, without
being specifically given the permission again in their user permissions.

A user’s permissions are combined with the group permissions. This is important to
remember because if you deny a permission to the group, and then grant that same
permission to a user of the group, the effect is that the user will be denied permission. A
denied permission is always at the top of the permissions hierarchy.

16.3.4 Account Policies

Now that we understand groups and users and how they relate, let us look at Account
Policies. An account policy is a set of rules that you can apply to any user. A default
policy exists, but you can create additional ones. The Default Policy sets the base
policy and is the one applied by default to any newly created user. You can create
multiple account policies, but you can only apply one policy to any one user at a time.

GENESIS64
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Settings on the Account Policy form, as shown in Figure 16.11, determine how
passwords are used and whether user accounts automatically gets locked out after a
series of incorrect login attempts.

F Security Server Account Policy

Name IUser Access

Account Policy |Tirr|e Sheet |

—Pazsword Life — Password Complexity

™ User cannot change password

)

\4
S

=

)

Minimum password length: m
v y i
¥ User must change password atfirst login Minimum number of non alphanumeric chars: m
Password expired in (days): = .
I” Password expired in (days) = P gth regular exp T
™ Allow changing password after (days): I 0 3:
—Account Lock On Login Failure —Logout
¥ Lock account after failed login (N attempts): I 33: [V Auto Logout after (mins): I SDE
™ Reset login attempt count after (minutes): I 1 33 I™ Password required to logout
% Lock account forever (until admin unlocks)
" Lock account for (mins): I 1 3:

Figure 16.11 - Account Policy Settings

The four sections on the Account Policy tab are similar to the ones you would see in a
Windows domain-based policy. The table below lists the fields and descriptions for the
Account Policy tab in detail.

Table 16.1 - Account Policies

Security Option

Purpose

User cannot change
password

If checked, the password can be changed only by an Administrator. If
unchecked, the user can change it.

User must change
password at first login

If checked, the user must change the password that the account starts with.
If unchecked, the user does not.

Password expires in
(days)

If checked, the user must create a new password after the current
password has been used for the number of days specified. If unchecked,
the user can use a password for as long as he or she wishes.

Allow changing
password after (days)

If checked, the user cannot change the password again inside the number
of days specified. If unchecked, the user can change the password again at
any time.

Lock account after
failed login (N
attempts)

If checked, the account locks (and cannot be used) after anyone using the
account to log in enters the wrong password the number of times specified.
If unchecked, there is no limit.

Reset login attempt
after (minutes)

If checked, the number of minutes (1 to 999) that must pass between any
two login attempts to ensure that a lockout will not occur. If unchecked,
the login does not reset after failed attempts.

Lock account forever
(until admin unlocks)

If selected, when the number of failed logins is reached, the account is
locked and requires a Security Server administrator to unlock the account.

Lock account for (mins)

If selected, when the number of failed logins is reached, the account is
locked and cannot be logged in until this number of minutes has passed.

Minimum password
length

The minimum number of characters required in the account’s password.
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Security Option

Purpose

Minimum number of
non-alphanumeric
chars

The minimum number of numeric characters or symbols (in addition to
letters) required in the account’s password. Setting this option to at least 1
is a good idea.

Password strength
regular expression

A regular expression, which is the pattern describing a certain amount of
required text of the account’s password. (Ilts name comes from the
mathematical theory on which it is based.) A few expressions are provided
in the Tip at the end of this table.

Auto Logout after
(mins)

If checked, the number of minutes (1 to 999) from the time of user login to
the time the system automatically logs the user off. If unchecked, the user
is never automatically logged out. By default, this feature is enabled and
logout occurs after 60 minutes.

Password required to
logout

If checked, a password is required to log out. If not checked, no password is
required for logout.

Tip! You can use regular expressions to enforce password strength.
Providing detailed information on regular expressions is out of the scope of
this chapter, but you can find more details about regular expressions online.
To get you started, you can try the strings below.

~[a-zA-Z''-"\s]{1,40}$
Sets a name up to 40 characters with some extra symbols such as apostrophe or
comma. An example would be John Smith.

~\d{3}-\d{2}-\d{4}$
Useful for a social security number. An example would be 123-45-6789.

(?2!'~[0-9]*$) (?!'~[a-2zA-Z]*$)~([a-2zA-20-9]{8,10})$
Sets a strong password between 8 and 10 characters which must contain at least

Each user is tied to one account policy. You may not apply an account policy to a group.
As you now know, the account policy dictates how often a password needs to be
changed, how complex it needs to be, as well as how to handle multiple login failures.
You may need different account policies for different users but each user can use only

one account policy.

Users with access to sensitive data should be subjected to more stringent policies than
users who access less sensitive data. The following policies are recommended for users
with access to sensitive data:

e Enforce a change of passwords after no more than 30 days; fewer for more
sensitive data access.

e Lock the account after three or four failed login attempts, and force the locked
out user to contact an administrator if access is not time-sensitive. For time-
sensitive access, consider an appropriate timeout period in the Lock account

for option.

GENESIS64
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16.4

e For the Auto Logout after option, set a reasonable logout time so that, if a user
leaves a console unattended, the system cannot be compromised.

e Enforce password length and complexity. A password of six characters or more
with mixed characters (alphabetic and numeric) is considered the minimum
required to defeat brute-force attacks.

The Time Sheet tab for account policies, shown in Figure 16.12, allows time-of-day
restrictions on an hourly basis for users and groups. For hours that are selected
(highlighted) in the lists, access is allowed. For hours that are not selected, access is
denied. Figure 16.12 shows a configuration that allows access from 8AM to 2PM
Monday through Friday.

You can use the Shift and Ctrl keys to make your selections. When you want to create
a range or extend a range of selected time for inclusion, hold down the Shift key and
click the start and end of the range. If you already have a range selected, hold down the
Shift key then click on the point to which you would like to extend the selected range.
Holding down the Ctrl key allows you to click and select noncontiguous areas of the
time sheet.

2 Security Server Account Palicy

Name | Defauit policy

Account Policy | Time Sheet

0 1 2 3,4 5 6,7 & 9 10 11 12 13 14 15 16 17 18 19 20 2 22 | 23

Monday [ [ [ L[]
Toesdoy [ [ [T T[]
\ednesday --.---
Thursdsy --.---
Fridey [ [ [ ] ]

Saturday

Sunday

Legend

H <— Allow login at this time
Note: You can use the CTRL or SHIFT key for multiselection. <— Deny login at this time

[ Apply ][ Refresh | [ hHep. |

Figure 16.12 - Time Sheet Settings
Security Privileges

In Security Server, you configure users and groups using two separate forms. We have
already looked at the Properties tab, which is similar for users and groups. These
settings let you apply security privileges at either the group level or the user level. The
Security Server uses the following rules for determining whether a privilege is extended
to a user or denied:
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e If a user lacks a privilege and is added to a group that has the privilege, the
privilege is extended to the user.

e If a user has a specific privilege, but is added to a group where that privilege is
denied, the user still has that privilege. The least restrictive privileges apply.

Application Action privileges may be extended or denied to users and groups based on
the client application. The Application Actions tab, shown in Figure 16.13, is where
these privileges are configured. Each GENESIS64 application exposes its own set of
actions and you have fine control over each particular action. When you create a new
account, all application actions are enabled. You should begin the configuration of an
account by visiting the Application Actions tab and setting the proper application
restrictions.

x Security Server Group

"Properties  Application Actions | Points I Alams I Files I Stations I Custom I

- [ Alarmivior 64 Viewsr = Select All
-- [ EarthiworX
; Graph'vforX64 Unselect All |
\nforX64 Viewer
low ToolBar

mment Actions

Figure 16.13 - Security Role Application Actions

For example, you can expand the TrendWorX64 Viewer node and uncheck the
Export Data item to prevent the user from being able to export data. This lets you set
up security so that some users can perform actions that others cannot.

16.4.1 Process Points

A user or group can be denied access to certain OPC points. You do this by placing
OPC point addresses with or without wildcards in the include or exclude list of a user or
group. Then, before a GENESIS64 client reads a value from or writes a value to an
OPC server, the OPC point address is sent to the Security Server to determine if the
operation should be allowed based on the currently logged-in user and or the groups to
which the user belongs.

Use the Points tab, shown in Figure 16.14, to configure which OPC output points are
allowed to be read from and written to by the user or group.

GENESIS64
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|]u5ers€§ 4 b x

3 Security Server Group

" Properties I Application Actions ~Points |Narrn5 I Files I Stations I Custom I

Alow these operations: | Read | Write

You can optionally test the current Allow\Deny configuration:

Enter the point to test here: | Read | Write
[

spply | Refresh | Help... |

Figure 16.14 - Security Role Points Tab

The Points tab is divided into two sections: Include (Allow these operations) and
Exclude (Deny these operations). To add additional criteria, click on the next blank
line and enter the required string. During runtime, when a GENESIS64 client sends an
OPC point address to the Security Server for access testing (to see if it is granted or
denied), the Security Server compares the OPC point address to the include and exclude
lists as described below for each active user and group until access is granted:

e Security Server compares the OPC point address with each string in the include
list until a match is found. If no match is found, access is denied.

e If a match is found in the include list, Security Server compares the OPC point
string with each string in the exclude list. If no match is found in the exclude list,
access to the point is granted, and no further testing of active groups and users is
performed. But if a match is found, access is denied.

Please see section 16.6.6 for more information about “Permissions” and section 16.6.7
for more information about “Wildcards and Performance Optimization”. Information in
these sections will help you form a strategy for setting up the Allow and Deny lists.
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16.4.2 Alarms

You can also protect individual alarms and groups of alarms by placing alarm names,
with or without wildcards, into the include list (to allow acknowledgement) or the
exclude list (to deny acknowledgement) for a user or group. GENESIS64 applications
will query the Security Server for alarm access before acknowledging an alarm. The
Alarms tab, shown in Figure 16.15, is used to allow or deny user acknowledgement of
alarms during runtime.

|‘U5&59 1 b X

‘ Security Server Group

| Properties | Application Actions | Points | Alams | Files | Stations I Custom|

AMlow acknowledgement of these alarms:
.-

*

Deny acknowledgement of these alarms:

You can opticnally test the current Allow'Deny configuration:

Enter the alamn to test here: Ack

[ 2pply ][ Refesh | [ Help. |

Figure 16.15 - Security Role Alarms Tab

The runtime processing and wildcard pattern matching for the Points tab apply here as
well. Please see section 16.4.7 for more information about “Wildcards and Performance

Optimization”.

16.4.3  Files

You can also protect individual files and groups of files by placing file names, with or
without wildcards, into the include list (to allow access) or into the exclude list (to
deny access) for a user or group. When opening a file, Security Server checks for
GENESIS64 permission to see if the user has permission to read, write, and/or modify
the file. Files that are typically secured in this way are GraphWorX64 display files.

You can grant file permissions for the following actions:

e Read lets a user open existing files in runtime and configuration mode.
e Write lets a user create and save new files.
e Modify lets a user modify and save existing files.

GENESIS64
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The Files tab, shown in Figure 16.16, controls access to files that GENESIS64
applications may open at runtime. Entries here would be used to restrict certain users or
groups from viewing, for example, specific GraphWorX64 displays.

|1Um€? 4b X

‘ Security Server Group

| Froperties I Application Actions I Points I Alams | Files |Station5 |Cu5torn|

Allow these operations: Read Create Modfy =
) £
T C:\Usershadmin®Desktoptic Tonics Trem C] :
o AlA @A |-
Deny these operations: Read Create Modify

# [ N

You can optionally test the current Allow\Deny configuration:

Enter the file to test here: Read Create Modify
| Apply || Refresh | | Help. |

Figure 16.16 - Security Role Files tab

The runtime processing and wildcard pattern matching for the Points tab apply here as
well with the following differences:

e The pattern matching is done on the file extension, separate from the file name,
to match the DOS wildcard semantics. For example, the wildcard string to
indicate all files is *.*

e File names entered without a path are considered a match no matter what
directory they are in.

Please see section 16.6.7 for more information about “Wildcards and Performance
Optimization”.
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16.4.4 Stations

Use the Stations tab, shown in Figure 16.17, to grant access to (allow login) or restrict
access from (deny login) specific nodes on the network. Each node on a Microsoft

network is identified by a unique computer name.

|j Ussrab 4 b x

x Security Server Group

| Properties | Application Actions I Pairts | Alams | Files | Stations |Cu5mrr||

Alow access from these stations:

Deny access from these stations:

You can optionally test the current Allow!\Deny configuration:

Alow

Enter the station to test here:

[ Spply ][ Refresh ] [ Help... ]

Figure 16.17 - Security Roles Stations Tab

To add a station to either list, click on the Ellipsis button. This displays the Select a
Station dialog box, as shown in Figure 16.18. Select the Station Name from the
dropdown list, or enter the name or system IP address to define the station criteria.

Then click on “OK”.

A111noss

Select a Skation

Station Mame or [P Addrezs

ITrainingEnmputeﬂ j Refrezh |
Ok I Cancel |

Figure 16.18 - Select a Station Dialog Box
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16.4.5 Permissions

Permission to access a certain resource is granted to a user only after a security check is
performed. The security check verifies the user’s permission for the resource, as well as
his or her groups’ permissions on that resource. It is important that you understand how
the system evaluates the permissions so that you set them up correctly. You should
keep in mind the following security behaviors when setting up permissions.

A group identifies permissions for its user members. When a user, who is a member of
multiple groups, tries to access a resource, the least restrictive permission in place for
that resource is used. For example, group G1 allows write access to Tagl, while group
G2 denies write access to Tagl. If Userl is a member of only G1, he will be able to
write values to Tagl. If he is member of both G1 and G2, he will still be able to write
values to Tagl because the he was allowed access from G1 (that is, the least restrictive
permission) is used.

Explicit permissions set for the user are combined with the user’s group permissions.
Following the example above, if Userl has explicit access that allows him to write to
Tagl and he is a member of G2, he will be allowed to write a value to Tagl, because
the user setting overrules the group one.

Restrictions posed by the Allow list overrule permissions granted in the Deny list. This
means that if a resource is in both lists, the user will be allowed to access the resource.
Although it may seem strange that a resource would be in both lists, this is likely to
happen when you use wildcards. For example, if you want to deny a user access to
resource R1 only, you might put ‘R1’ in the Deny list and the wildcard character “*’ in
the Allow list (which also matches with R1). As a result, the system will find R1 in
both lists, and will deny access to R1 because the Deny list overrules the Allow list.

16.4.6  Wildcards and Performance Optimization

The previous sections described the use of wildcards in place of tag names, file names,
and other strings. Using wildcards lets you represent a swath of resources with just one
string, letting you save time when configuring security. However, saving time is not the
only advantage to using wildcards.

It is important to note that the system will always perform a security check when a user
tries to access a resource. For example, when a user performs an action to read a tag
value, the system uses the information in the user’s Allow and Deny lists, as well as the
Allow and Deny lists for the user’s group. A comparison with all the strings in these
lists is needed to check for access permissions. If there are many strings in those lists,
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16.5

the whole system slows down. Additionally, because access to a tag is granted now may
be denied a second later (because the security privileges may have changed), a security
check is performed each time the user accesses the tag, further slowing the system.

For this reason, having fewer strings to compare would improve overall performance.
Therefore, it is always a good idea to try to use wildcards and to set up your system
with these limitations in mind. Here are some examples of wildcard characters:

°« ? Any single character
°« * Zero or more characters
o # Any single digit (0..9)

[charlist]  Any single character in charlist
[fcharlist] Any single character not in charlist

Logging-in and Logging-out

After the Security System has been set up, it will be necessary for users to log into the
system to do their work and log out when they have completed their work so that their
access can be authenticated based on the permissions granted to them. Authentication is
handled by the Security Login dialog.

In GENESIS64, it is possible to log in and log out in both GraphWorX64 and the
Workbench. It does not matter where users log in, they will be able to use all the
GENESIS64 applications they have permission to access. The same is true for logging
out; a logout takes effect throughout all GENESIS64 applications.

GENESIS64
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16.5.1

S
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Security Login Dialog

To authenticate yourself, you must invoke the Security Login dialog, which you can
launch from within the Workbench or GraphWorX64.

Open the Security Login dialog from the Workbench’s File menu. Go to the
Login\Logout button, as shown in Figure 16.19. There are times when the
Login/Logout button has a submenu where you can select Client Login to log in to the
client. And before you open any files, some providers’ Home ribbons have a Login
button, too.

Project Layo

AT Runtime “l trend  tre

3-4 Login/Logout... E Maode Switch Login

Figure 16.19 - Log In from the File Menu (Left) or the Home Ribbon (Right) when Available

Once the Security Login is open, as shown in Figure 16.20, users can enter their login
information, and then click on Log In to authenticate. If the information they provide is
correct, they are logged in to the system. Otherwise, they will be notified of that the
user name and password are not correct.

The Security Login dialog stays open so users can try again. Remember, though, that if
user security may be set up to lock out users who don’t gain entry after a prescribed
number of failed attempts.

g‘ Security Login

User Mame: || j Kevpad... |

Pazsword: I Change Pazzward. .. |

Logln I Log Dt | Advanced | Cancel |
A

Figure 16.20 - The Security Login Dialog

o
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On this dialog, it is also possible to show a Keypad window for touch screen systems.
This can be helpful if you do not have a keyboard available.

You can also use the Security Login dialog to change your password. You will be asked
to type your current password, and then to type a new password twice for confirmation.

To log out, use the Security Login dialog by clicking on the “Log Out” button.
Depending on how your security profile is set up, you might be asked to enter your
password to log out as well.

Clicking on the “Advanced” button lists the users who are currently logged in, the time
at which each logged in, and the time at which each will be automatically logged out if
the account remains inactive for a prescribed period of time, as shown in Figure 16.21.

it Security Login @
User Name: -
Password: Change Password...
MNode Logged In User Login Time Auto Logout Time
KHU-WINT Administrator 8/20/2010 11:55:41 AM 8/20/2010 4:11:53 FM
TC_ A Administrator 8/20/2010 1:13:49 FM 8/20/2010 4:15:53 FM

[ Basic ] | Cancel |

A1noss

Figure 16.21 - The Security Login dialog in Advanced Mode

16.5.2  Multiple Logins

As you may have noticed in Figure 16.21, it is possible for more than one user to log in
from the same node. This happens when a user logs in while another user has already
logged into the system. It is important to note however, that only the last user that
logged in is the active user, leaving other logged in users in a stand-by mode.

Using multiple logins is helpful if you need someone with additional permissions to
perform a task you do not have rights for, or when you are getting help from an
Administrative user. For example, someone with administrative rights may come to
your machine to perform a task that requires administrative permissions. He would log
in with his credentials, do what he needs to do, and then log out, returning control to
you.

GENESIS64
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16.6 Advanced Settings

16.6.1

The GENESIS64 Security System also includes some advanced features that you may
find useful when working with GraphWorX64 and other client applications.

Hiding GraphWorX64 Layers Based on Security

GraphWorX64 displays typically contain data that is accessible to one employee but
not another. Creating different displays for each user or group would be time-
consuming and it would be difficult to maintain solutions created in this way.

To help you in this task, GraphWorX64 allows you to show and hide layers based on
users’ security permissions. In this way, you can create a single display with
information separated into layers that shows or hides depending on the logged-in user’s
credentials.

In the example in Figure 16.22, a layer called SecuredLayer contains critical
information that needs to be secured. Non-critical information resides in a separate
layer.

Explorer B ox
= ]%
- {m][ ][zt Criticalinformation
=-[®] |zt NonCritical Information

Figure 16.22 - Creating a secured layer

For the SecuredLayer to follow security rules, its HideWhenSecurityDenied property
must be set to True in its Properties tab, shown in Figure 16.23.

E Declutter
HideWwhenfoomlessThan | 0%
Hide\whenZoomMoraThan  Infindy

(Hide\"henSecurityDenied  True )
ReleaseDatalshenHidden | True

Figure 16.23 - Setting HideWhenSecurityDenied Property

What this achieves is that the critical information will be hidden to a user whose
security denies it from viewing the layer. However, you still need to configure the
Security Server to allow or deny a user access to the SecuredLayer.

This can be done in the Files tab of a user or group. By default, one layer is always
accessible to everyone, but you can easily deny a user access to it by adding the layer to
the list of denied points, using custom syntax.
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The custom syntax you use in the list of denied files is FileName|LayerName —
consisting of the file name and the layer name separated by a pipe (|) symbol. In the
security example below, the GraphWorX64 display file is called MyDisplay.gdfx, and
the layer is called SecuredLayer. Access to this critical layer is denied to this user.

& russella o qF %
3 Security Server User

| Properties I Application Actions I Points | Alams | Files |Statinr|s | Custom|

Allow these operations: Fead Create Modify
r J J J
* 0| O | O

Deny these operations: Fead Create Modify
> Dizplay gdfxdSecuredLayes i J J
* 0| O | O

You can optionally test the current Allow!\Deny configuration:

Enter the file to test here: Read Create Modify

| Apoply || Refresh | | Help.. |

Figure 16.24 - Denying a User Access to a Secured Layer

With these settings, when this user accesses MyDisplay.gdfx, the layer called
SecuredLayer will not be displayed. Restoring access to this user is as easy as
modifying this Security form.

16.6.2 The ?DataPoint: TAGNAME Feature

We have just seen how to show and hide a layer depending on the Security permissions
for a specific user. This can be a useful feature, but there are details it does not address.
For example, how you do the following:

e Hide an individual object that cannot be part of a layer, such as a 3D object in a
3D View control.

e Have a specific dynamic be based on security permissions. For example, how to
change the background color to red for a data source that the user can only read,
and to green for a data source that the user can also write values to.

GENESIS64
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e Use scripting to return information about the user’s security permissions for
certain data sources.

To address these needs, GENESIS64 Security System provides an advanced feature
that lets you query the user’s security status of a single point by reading another point.

Suppose you want to know the current user’s permissions for the following point:
@sim64:Float.Sine(10,0,100,0).Value. If you create a Process Point using that tag
name as the point’s data source, you can see the point’s value in runtime mode. If you
modify the tag name by preceding it with ?DataPoint: you will get a different value: a
bitmask of the user’s permissions for that point. Consider the following example in
Figure 16.25, which shows the point’s value in the top line and the security value (that
is, the user’s permissions) in the bottom line.

= = Werkbenth by IDOMICS In. - C\Program Files\ KOONICS| GENESISE\ Covmpanents\ DifanitPre g
BN Hore  Pooject  Layost  Amenge  Applicatiors  Tools iraph o P Furtice 5 Stle - @
o =~
{ : Ty
Dpen ....' ECAT = Prird 07 = S T
[ T—re———_

aamid Flost Sne10,0.100.0) Valee G2 55

- | | Tk oen @ aesia: Flost Sanal 10,0, 700.0) Valus 3

5 Adminestrates

Figure 16.25 - Accessing Security Information

As you can see, the security value is 3. The possible values are:

e 3: the user can both read and write to the point (the write bit is set to 1, the read
is bit set to 1, which is ‘11” in binary, or 3 in decimal).

e 2: the user can only write to the point (the write bit is set to 1, the read is bit set
to 0, which is ‘10’ in binary, or 2 in decimal).

e 1:the user can only read the point (the write bit is set to 0, the read bit is set to 1,
which is ‘01” in binary, or 1 in decimal).

e 0: the user has no access to the point (both bits are set to 0).

In this example, the value is 3, therefore we know the user has both read and write
permissions to the point.

Tip! If you would like the process point to show up with meaningful text
instead of numbers that represent the different states, try using state fields.

» icdNiCs
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16.6.3  Hiding or Showing Objects Based on User Permissions

Now that we have seen how to read the security permissions of a user for a specific
point, we will use this information to show and hide a 3D object.

NOTE: You cannot use GraphWorX64 layers to show or hide 3D objects based on
security; instead, you must show and hide 3D objects individually. The same is true of
all other GraphWorX64 objects.

Before we begin, it is important to note that a point does not need to exist in any OPC
server in order to set security permissions on it. However, the Security Server, when
asked, will tell us if a certain user has permissions to read or write to the point.

With this in mind, there are two scenarios to consider:

e Scenario 1: Prevent an object from showing when the user lacks permissions to
access the object’s data sources. For example, you do not want to show a boiler
if the user has no access to its temperature data source.

e Scenario 2: Set security permissions based on the confidentiality of the data, and
set it independently from other factors.

In the first scenario, you would use an existing data source. However, in the second
scenario, you would use a non-existent point, giving it a custom name that is
meaningful for your application but does not match the name of any existing data
source. For example, you might want to be able to set permissions easily for highly-
secured objects, one type of object is called CriticalObject. You can use CriticalObject
as the custom name of a non-existent data source that you use only for the purpose of
evaluating user permissions to access the object.

Let us take a look at an example of how you might set this up.

First, you set up russella’s permissions to deny him read/write access to the non-
existent point, which in this example is called CriticalObject. The non-existent point
acts as a real data source, but if you try to read its value, you will not get a valid value
because the point does not exist.

GENESIS64
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In Figure 16.26, you can see the non-existent CriticalObject point added to the list of
denied data sources for russella, and the user is denied both read and write access. If
you refer back to the user permissions values on page 16-26, you will see this means
that this sets the user’s security permissions value for the CriticalObject point to O

(zero).

| ‘mssella'a- 4 b x
‘ Security Server User

| Properties | Application Actions | Points |Narrn5 | Files | Stations | Custon'l|

Allow these operations: Read Wite

Comi- 6 8
0|0

*

Diery these operations: Read Wite

o
0| |

*

You can opticnally test the current Allow\Deny configuration;

Enter the poirt to test here: Read Wite

[ Apply || Refresh | [ Hep. |

Figure 16.26 - Preventing the User from Reading and Writing to CriticalObject

Next, configure a GraphWorX64 display that contains the 3D objects you will show or
hide depending on the user’s permissions.

In Figure 16.27, the 3D objects are a donut and a sphere. The sphere is selected. Note
the following settings for the sphere, which are shown on the right:

e Its data source is ?DataPoint:CriticalObject. This means it will retrieve the
user’s security permissions for CriticalObject.

e Its HideWhen dynamic is set to hide the sphere when the data source value
(which in this case is the user’s security permissions) is equal to 0, which means
the user has no read and write permissions.
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2 Script Editor

« | Dynamics 2 x
| Sphere (Sphere1) M|
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[ ] DataSource  ?DataPoint CriticalObject
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~ | | drag/dropped during runtime into another component su.
& Properties | @ Dynamics |WllPreferences

Figure 16.27 - Using a Hide Dynamic Combined with Security Settings

If you login with Administrator privileges, you will see that for administrators, the
display shows all of the objects in the 3D View control, as shown in Figure 16.28.

it Administrator

Figure 16.28 - 3D View Seen Using an Administrator Account

A111noss

Now, if you log in as russella, you can see that the content has changed to reflect the
permissions granted to russella; the sphere is no longer visible, as shown in Figure

16.29.

logged in user.

Tip! When you are in GraphWorX64, you can easily tell who is currenty
logged into the system. The lower right corner of the display shows the

Animation started

it russella

Figure 16.29 - 3D View Seen Using User Account russella

GENESIS64
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This advanced feature gives you very granular control over what users can see in a
GraphWorX64 display. You can use layers for an easy-to-configure and powerful
security integration, and you can use the ?DataPoint: feature when layers are not
sufficient.

16.6.4 Layers

Layers can be used to display information selectively based on selections made by the
runtime user, or based on the security levels that are currently active in runtime.
Additionally, layers can be used to de-clutter the screen content based on zoom level.

When you create a new GraphWorX64 2D display, any object that you draw or add to
the work surface is placed on a primary layer of the display. The primary layer
provides the same capability as a background in a paint program. This primary layer
always exists and is visible, but is not shown in the hierarchy of objects, groups, and
layers that appear in the Object Explorer.

But you can add other layers to a display. To add another layer to a display, click on the
“Layer” button in the Shapes section of the Home tab, as shown in Figure 16.30. Notice
that this is a 2D feature that applies to 2D displays.

BTN Home Dynamics Controls Design View

K-l DN A @ apyie, DA~ FFomat =
L4 E'\\ah‘__  Line -|— UX II
Paste |g' . ~ & e ™| Layer Effects ~ g.-/St','Iss < :_
Clipboard Shapes Style and Colors
Add layer
Add a newlayer

Explorer 3 =
‘ ~fm| |&& Polygon

Layers allow to organize the structure of the
display.

i{m|[_|@ Elipse
el T

T—

Figure 16-30 - How to Add a Layer

The new layer is added to the top of your drawing, no matter what the currently
selected object is, and is numbered sequentially as “Layer n”, where n is numbered
numerically starting at one.

You can select any number of layers at a time. When highlighted in gray, a layer is
active; when highlighted in blue, a layer is selected.

To move a layer up or down in the Z-order, click the layer until its highlighting turns
from grey to dark blue, then drag the layer object in the object Explorer to the new
position and release the mouse button. Figure 16.31 shows Layer4 (which is selected)
being moved into a new position below Layer2 in the Explorer.

.
» [CONICS
-
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Explorer 1 o= Explorer 1 o=
- T Layerh - T Layerh
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a7 Loyerd 5" Loy
o {81 Layer? il
& E® Tover o fm % Layert

Figure 16.31 - How to Move a Layer Before (Left) and After (Right)

You can also nest layers using sub-layers, as shown in Figure 16.32. To create a sub-
layer, select the layer that will contain the sub-layer (or select an object contained
inside that layer), then click the “Add Layers” button. You can also drag a layer in the
Explorer to the position in the hierarchy that you want the sub-layer to occupy.

Explorer a2 x

-6 e o e |
,1

|| m-m- o e o
9%y
3

Figure 16.32 - Layers and Sub-layers in the Object Explorer

Layers can be renamed in the Object Explorer. Each layer’s name must be unique.
Layers can be hidden and locked just like any other object.

To add objects and groups to a layer, add them to or draw them in the contents area.
Then move them into a layer by dragging the object in the Explorer, or by cutting it
from one layer and pasting it into another.

Objects appear in the content area regardless of the layer they belong to. In Figure
16.33, all three objects in the content area are selected; the Rectangle and Ellipse
belong to Layer 3, but the Label object belongs to Layer 2.

GENESIS64
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Figure 16.33 — Objects in Layers

Figure 16.34 shows a layer’s properties in the Properties explorer. Notice the properties
in the Declutter section. This set of options allows you to hide or show the selected
layer in runtime depending on the zoom level being used by the operator.

Properties

Description
EH Common - Style
Opacity 1005
Effect MNone
B Declutter
Hide\whenZoomlLessThan 0%
HideWwhenZoomMareThan Irfimity
HideWwhenSecurityDenied False
ReleaseData\whenHidden True
(Name)
Unigue string identifier for this object.

_|f]:'Pr:-p-5rtiss || g\? D‘,‘I’EH'iCS|-|@Pr5f5I'EI’CSS|

Figure 16.34 - Properties of a Layer
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Lab: Security L16

16.1 Lab Overview

Many companies require security to prevent outsiders from looking at and controlling
their displays as well as give different permissions to different people within the
company. IcTonics is no exception! They are looking for additional security features as
well. In this lab, we will secure the icTonics project using secured layers.

Estimated time to complete this lab: 20 minutes

16.1.1 Task Checklist

In this lab, you will complete the following tasks:

e Create a secured layer

e Create a popup display to view trends
e Define users

o Create a security group

e Add users to a security group

e Configure application actions

e Configure a secured layer

16.1.2 Support Files

To complete this lab, you will need the following file(s):

e icTonicsHome.gdfx
e icTonicsTemplate.tdfx

GENESIS64
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16.2 Security Users

)

b

\

On the icTonics production floor, there are operators and administrators. The
administrators can do anything they want. However, the operators are not allowed to
configure applications or close and exit runtime in the GraphWorX64 display. In this
section, we will add an administrator that can do everything as well as an operator who
has limited permission on the system.

1.

2.

10.

11.

12.

13.

Open the Workbench if you have closed it from the previous lab.

In the Project Explorer, click on the “Security Server” [#] icon from the tray.
Expand the localhost, right-click on Users and select “User” to add one.

In the Properties tab, give the user a name of “Administrator” and set “admin” as its
password and click on “Apply”.

You will see that your configuration is now grayed-out. This is because security
immediately applies once you add a user.

Now you are going to log into the system as the Administrator. Go to the File menu
and select Log In\Log Out — Server Login.

This brings up the Security Login dialog box. To log in, enter the user name and
password that you just created for the administrator.

Now add another user and call this user “Operator” and use “operator” as the
password.

Select the Application Actions tab and uncheck “Workbench” to limit the operator
from coming into the Workbench to change configurations.

Expand the GraphWorX64 section, and uncheck “Exit Application” so that the
operator cannot close a runtime GraphWorX64 display.

Expand the “Menu” subtree and uncheck the “Exit Runtime” option as well.

Go to the Files tab. In the Deny These Operations section, type “*.*|SecuredLayer”
— remember to include the pipe character (|) before the layer’s name. Leave the
checkmarks in the Read, Create, and Modify checkboxes. As a result, when you log
in as the user called Operator, you will not see the layer called SecuredLayer.

Click on “Apply” to save the configuration.



Lab: Security L16-3

14. Open your icTonicsHome display. In the display, make sure the “Tank Monitor”
button is on the SecuredLayer. Make sure you do not add the Login button, though.
Save the display.

15. Now log out by going to File — Log In/Log Out — Server Login, and in the dialog
box that appears click on the “Logout” button.

16. Confirm that you are logged out by looking at the status in the bottom-right corner
of the Workbench. (When a GraphWorX64 display is open, look in the
GraphWorX64 status at the bottom of the display.) It should look like this:
i Mot Logged In . If instead you see a user ID there, log out again.

17. Go into runtime while you are not logged in. You should see an Access Denied
screen.

LG O m oo g 2

You are not authorized
to view this content.

Current User:
Not Logged In

@ Click here to LOGIN @

Figure L16.1 - Access Denied

18. Click on this screen’s Login button and log in as Operator. You should see only the
Welcome message, the language buttons, and the Login button.

19. Notice that when you are logged in as Operator, you cannot exit the application
because the configured button is grayed-out.

20. Log in again by clicking on the Login button, and login as Administrator. You
should now see your other navigation buttons on the bottom of the screen. You
should also be able to go back into configuration mode.

GENESIS64
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16.3 Security Groups

)

b

\

It is possible that you will have more than one operator, so you will need logins for
each user. However, configuring security for each user individually would be very
inefficient. In this section, we will create a user group, configure security settings for
the group, and associate users with this group. The users will then inherit the group’s
permissions.

1.

10.

11.

12.

Return to the Security Server. In the Project Explorer, right-click on Groups and
select “+ Group” to add a new group.

In the New Group configuration, give the group the name “Operators”.

In the Application Actions tab, give this group the same action permissions that
you gave to the user called Operator. (Do not configure the file permissions that you
gave to Operator.)

Click on “Apply” to save the configuration.
Create a new user call “Operator2” and use “operator” as the password again.

Go to the Application Actions tab and click on the “Unselect All” button so that
there are no application permissions here.

Click on “Apply”. You will get a message giving you a warning that the user will
not have any application permissions. Click on “Yes” to acknowledge the message.

Right-click on the Operators group in the Project Explorer and select “Membership”;
this will open the Group Properties dialog box.

Click on the “Add” button, select Operator and Operator2 in the Select Users
dialog box and click on “OK”.

Exit the Group Properties membership dialog box. You can confirm that the two
users are in the Operators group by right-clicking on each of the users in the Project
Explorer and selecting “Membership”. The dialog box that comes up should show
you that the user belongs to the Operators group.

To test this functionality, you will need to log out. You can go ahead and do this
now; (if you are still logged in as both users, you will have to log out twice).

Open the icTonicsHome display and go into runtime where you should be blocked
by the Access Denied display because you are not logged in. Click on the button to
log in. In the Security Login dialog box, choose Operator2 and type in the password,
and click on “Log In”.
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13. You should then see the display as you would if you were logged in as
Administrator, accept you cannot exit the display.

14. Log in as Operator again. Even though we did not deny access to the Operators
group for the secured layer, the user inherits the permissions from the group.
Therefore, the user called Operator still cannot see the layer. That is because we
specifically denied this access for the Operator.

GENESIS64
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Review: Security R16-1

Review: Security R16

16.1 Objectives Review

You should now know and understand the following topics:

e Create an Administrative user in GENESIS64 Security Server

e Create standard user accounts for use with GENESIS64 Security
e Set up security groups and users

e Create account policies

e Set security privileges to define what a user can do

e Log in and log out from the system

e Use Active Directory accounts

16.2 Summary

GENESIS64 Security System allows you to define users, groups, and policies in order
to determine which users are allowed to use the system, and what they can do in it.

To set up an efficient Security System you first need to create an Administrator account
that you can use for further security configuration of the system. Once you create it,
you can define additional users and groups for additional employees who need to access
the system.

Security is created by adding account policies, user accounts, and groups of user
accounts to the system.

An account policy is a set of rules that you can apply to users and groups. This affects
aspects like password expiration, account locking, password strength, and so on. You
can also apply restrictions based on different parameters (for example, time-based
parameters) to enforce access to some specific resources. You can create multiple
account policies that are used with various users and group, but each user’s and group’s
security is enforced by only one account policy at a time.

You also define permissions for users and groups. Permissions allow or deny the user
or group access to actions in individual applications, points, alarms, files, stations, and
operations.

GENESIS64
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The GENESIS64 Security System also includes advanced features that you may find
useful when working with GraphWorX64 and the other client applications. You can,
for example, prevent a user from visualizing a layer. You can also use a special syntax
to query the security status of a resource like an OPC point. Using this feature, you can
hide individual objects, like a 3D element in a 3D View control.

16.3 Terms

Account Policy Critical Alarm Critical Point
Membership Regular Expression  Security Group
Security Permission Security Server Security User
Time-based Restriction

16.4 Test Your Knowledge

In this chapter, we discussed how to configure and use GENESIS64 Security Server.
Before continuing to the next chapter, make sure you can answer the questions below:

1. In which application can GENESIS64 Security be configured?

None; you must use SQL Server
Workbench

GraphWorX64

A command box

o0 ow

2. What special account must you create before you can configure your Security
System?

a. A highly-secured group account
b. The start-up account

c. An Administrator account

d. No special account is needed

3. What do you need to edit if you want to enforce a specific password format for a
user?

The account policy used for that user

The group account used for that user

The user’s account

The account policy used for the user’s group

o0 oTw

)

\
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How do you alter the number of failed login attempts that are allowed?

a. On the user account, set the number in the Lock account after failed login (N
attempts) field

b. On the global settings, set the number in the Lock account after failed login (N
attempts) field and check the checkbox

c.  On the account policy, set the number in the Lock account after failed login (N
attempts) field and check the checkbox

d. You cannot change it; the number of login attempts allowed is always 3

. What can be used to enforce a hard-to-crack password?

You must use scripting

Global Security settings provide a random password mask
You must use third-party password tooling

Use Regular Expressions to define a password format

o0 o

Is it possible to log in with the current Windows user, rather than having to
manually log in?

a. No, all users must log in manually

b. Yes, use the Automatically login the current Windows user option in the
General tab of the Global Settings

c. Yes, users can click the Automatic login button in the Workbench

d. Both B and C are available

. Which of the following statements about Application Actions are true?

Application actions are organized hierarchically.

There is an application action for each GENESIS64 product

Each GENESIS64 product has a hierarchy of actions that you can control
Application actions can be set for groups and for individual users

All of the above

None of the above

D OO0 T

. What is the name of the property that can be used to secure a layer inside a
GraphWorX64 display?

Hide When Security Denied
Hide Data

Show Data Layer

Hide Layer

o0 o
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9. What does the ?DataPoint: TAGNAME feature do?

Queries the account policy for user access

Redirects data to a user who has access to an OPC point
Temporarily allows write permissions

Queries the user’s security permissions for an OPC point

o0 oW
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GraphWorX64 Shortcuts A

Shortcut Key Function Config | Runtime
Mode Mode

F1 Help v

F4 Properties window v

Alt + F4 Close a display v

Alt + F11 Script editor v

Alt + A Arrange menu v

Alt+C Configure mode v

Alt+D Draw menu v

Alt+E Edit menu v

Alt+F File menu v v

Alt + H Help menu v v

Alt+ 0O Format menu v

Alt + R Runtime mode v

Alt+T Tools menu v v

Alt +V View menu v v

Alt+Y Dynamics menu v

Ctrl +0 Custom Zoom v 4

Ctrl + 1 Zoom in 50% v v

Ctrl + 2 Zoom in 75% v v

Ctrl + 3 Zoom in 100% v v

Ctrl + 4 Zoom in 150% v v

Ctrl +5 Zoom in 250% v v

Ctrl + A Select all objects v

Ctrl + B Toggle status bar v

Ctrl + C Copy v

Ctrl + D Duplicate selected object(s) v

Ctrl + E Replace v

Ctrl + F Find v

Ctrl + G Group into symbol v

Ctrl + H Home View v v

Ctrl + L Toggle scroll bars v v

Ctrl + N New file 4

Ctrl + M Toggle between runtime mode and configuration mode v v

Ctrl+ O Open file v v

Ctrl + P Print file v v

Ctrl +R Runtime Window Properties Mode v

Ctrl + S Save file v

Ctrl+T Toggle toolbars v

GENESIS64
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Shortcut Key Function Config | Runtime
Mode Mode

Ctrl + U Ungroup symbol v

Ctrl +V Paste object v

Ctrl + W Show whole display v v

Ctrl + X Cut object v

Ctrl +Z Undo v

Ctrl + PgUp Bring forward v

Ctrl + PgDn Send backward v

Ctrl + Numpad + | Zoom in v v

Ctrl + Numpad — | Zoom out v v

Ctrl + Alt + A Hide layers above current layer v

Ctrl + Alt+ B Hide layers bellow current layer v

Ctrl + Alt+C Set current active layer v

Ctrl + Alt +J Toggle script toolbar v

Ctrl + Alt +S Toggle symbol toolbar v

Ctrl + Alt + U Select language v v

Ctrl + Alt + PgUp | Set next layer active v

Ctrl + Alt + PgDn | Set previous layer active v

Ctrl + Shift + 0 | Hide Layers v v

Ctrl + Shift + A | Space evenly across v

Ctrl + Shift + B | Align bottoms v

Ctrl + Shift + C | Align centers v

Ctrl + Shift + D | Space evenly down v

Ctrl + Shift + H | Make same height v

Ctrl + Shift + L | Align lefts v

Ctrl + Shift + M | Align middles v

Ctrl + Shift + N | Decluttering zoom v 4

Ctrl + Shift + O | Make same height and width v

Ctrl + Shift + F | Fit to window v v

Ctrl + Shift + G | Snap to grid v

Ctrl + Shift + R | Align rights v

Ctrl + Shift+S | Zoom selection 4

Ctrl + Shift + T | Align tops v

Ctrl + Shift + U | Undo zoom v 4

Ctrl + Shift + W | Make same width v

Ctrl + Shift + Z | Box zoom 4 v

Ctrl + Shift + ] Bring to front v

Ctrl + Shift + [ Bring to back v

Shift + Alt +M Show full screen runtime view 4

Shift + resize Preserve aspect ratio while resizing an object v

Shift + object Create an object with equal width and height v

creation

Shift +right-click | Gain access to items in the group v
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Delimiters and Syntaxes

Beginning End Function
Delimiter Delimiter
{{ 1} OPC Tag delimiters in an expression
~~ ~~ Local Variable delimiters
lic: License FrameWorX Plug-in tags
Sim64: Simulation FrameWorX Plug-in tags
localism: Simulation tags from GraphWorX64
rdcy64: Redundancy FrameWorX Plug-in tags
bacnet64: ICONICS Bacnet OPC Server FrameWorX Plug-in tags
snmp64: ICONICS SNMP Server FrameWorX Plug-in tags
exp64: Global Expression FrameWorX Plug-in tags
grp64: Group FrameWorX Plug-in tags
vset64: Value Set FrameWorX Plug-in tags
rgs64: UDM Register FrameWorX Plug-in tags
<# #> Global Aliasing delimiters
[+ +/ Language Aliasing delimiters
“ ” String literal in a process point
<< >> Local aliasing delimiters
A:AliasName Allows dynamic global aliasing definition. The Complete
syntax 5 A:AliasName=“AliasValue ’/ThemeScope; .
ThemeScope can be, but not limited to the following:
Not defined — Relative to current document level O
0 — Machine Level
1 — Process Level
2 — Document Level 0
3 — Document Level 1
+1 — Relative to current document level 1
+2 — Relative to current document level 2
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Glossary

3D Visualization is a three-dimensional rendering of a GraphWorX64 display or TrendWorX64
trend.

Account Policy is a set of rules that define login and logout policies and Time-based Restrictions
for set of users and/or groups.

Address Space is an organizational scheme for objects. An address space is used in OPC UA for
objects, properties, and relationships.

Alarm Area, or Area for short, is a logical folder grouping option that allows you to categorize
and organize your alarms. You can have any number of areas and subareas. You can also
associate alarms to any number of areas as you wish. Areas can be used for filtering alarms.

Alarm Filter is a rule that controls which alarms display in the viewer in runtime and how they
display.

Alarm Indication Dictionary contains a set of conditions along with symbols or icon to display
when the condition for the alarm becomes true.

Alarm Logger Columns are defined within an Alarm Logger Configuration. A column
represents an alarm attribute that you would like the log into the database. The name of the
column is the name of the table field.

Alarm Logger Configuration stores information such as the subscription the alarm and/or event
server and the database to which you want to log the alarm information. You can configure as
many alarm logger configuration as you please, but you must add it under an Alarm Logger Node
to make the configuration active. This should not be confused with the Alarm Logger
Configuration Database. You can only have one active alarm logger configuration database at a
time.

Alarm Logger Node refers to a computer where you want to use the Alarm Logger
Configurations. The node is typically the local computer name or IP address where the
AlarmWorX64 Logger is installed.

Alarm State Value is used by digital alarms to identify the state that will trigger an alarm. Since
the alarm is digital, the two values that this state can have is 1 or 0.

Alarm Subscription is the connection between the alarm client and the alarm server. This
determines which alarms the server will send to the client.
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Alarm Tag is an OPC AE tag that defines an alarm. You can associate an OPC DA or OPC UA
tag to monitor the values. Inside this tag, you can set up the different alarm types.

Alarm Template is optionally used as a basis for creating and maintainin alarm tags. Instead of
modifying each OPC alarm tag individually, you can maintain the alarms uniformly from the
alarm template. In the configuration form of an alarm tag created from a template, values that the
alarm template populates are highlighted in pink. An alarm template must be used when using
the Tag Import Wizard to create multiple alarm tags at a time.

AlarmWorX64 is a set of applications that can be used to monitor device conditions and events.
The applications are the Alarm Server, Alarm Logger, and Alarm Viewer. Once alarms are
configured in the server, you can log the data using the Alarm Logger or view it through the
AlarmWorX64 viewer. The AlarmWorX64 viewer can run within the Workbench, or as a viewer
within GraphWorX64.

AlarmWorX64 Logger subscribes to an OPC Alarm and Events server and stores data in a
database, providing a permanent copy of alarm and event notifications.

AlarmWorX64 Server is the application used to generate alarms notifications. It receives OPC
complaint DA or UA data and generates alarms based on configured information. It sends
generated alarms to any subscribed clients.

AlarmWorX64 Viewer is a client application that subscribes to OPC UA or OPC AE serves. The
viewer allows you to view alarms and events based on the Alarm Subscription and properties set
in the viewer.

Alias Theme is a type of classification that links a global alias to one or more data values and
bundle Global Aliases together.

Alias Value is a predefined value for a Global Alias that can resolve to during runtime when the
correct theme is set.

Alignment is a way to organize display objects along a grid line in GraphWorX64.

Application Mode is the choice of mode in which GraphWorX64 configuration is done. The
three modes work in tandem with an engineer’s familiarity with GraphWorX64. They are:
Basic mode (beginner level), Standard mode (appropriate for development of most applications),
and Advanced mode (all available options are exposed to the developer).

Chart is a container that holds one or more plots. Each tab in the TrendWorX64 Viewer can have
any number of charts in it.

Client-Side Filtering is a type of alarm filter. You can create client-side filtering from OPC AE
clients to limit the amount of alarm data going to the destination. Client-side filtering does not
limit the server from sending the alarms to the alarm client.

» icdNiCs
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Configuration Mode is a design mode for GENESIS64 in which displays are built. This mode
can display sample data, but not live or historical data.

Content Area is the location where you can create, edit, and display different files in the
Workbench. This area can span a configuration of multiple monitors.

Conversion Alias is a type of language alias. This type of alias converts one type of
measurement unit to another. The final real-time value depends on Unit Bindings and Unit
Conversions defined in the Language Alias configuration.

Critical Alarm is defined in the Security Server. When acknowledging Critical Alarms you must
log in again and acknowledge the alarms within a defined period.

Critical Point is defined in the Security Server. When you try to write to this point, you must log
in again and write to the point within a defined period.

Database Group is a hierarchical grouping in the TrendWorX64 configuration that allows you to
connect to a database for storing data. You can also optionally connect to a secondary database
for redundancy.

Data Aggregation is a feature of UDM Registers, which pools together OPC tag requests from
clients to reduce 1/O traffic to a hardware device.

Data Bridging is a feature of UDM Registers, which sends a device’ s output to another device.
Data Collection Rate is the rate at which samples are collected (read) from the OPC server.

Data Entry Object is a Process Point Object that allows operators to enter data that can be
written to the process point during runtime.

Data Prefetch is a feature of UDM Registers, which polls and collects output from a hardware
device in anticipation of incoming client requests.

De-cluttering is a method of showing or hiding details of a display based on the zoom level
using Layers.

Deviation Alarm is one of the alarm types. It uses two inputs and takes the absolute value of the
difference between these two inputs. Alarms are generated when this difference exceeds the Hi
and HiHi limit or falls below the Lo and LoLo limit.

Digital Alarm is one of the alarm types. It tags a Boolean tag or expression that evaluates to
either 1 or 0 and triggers an alarm based on the Alarm State Value you entered.

Display Refresh Rate is the rate at which the TrendWorX64 Viewer updates the viewer with
new data. This rate along with the Data Collection Rate determines how much data is in the
viewer buffer.
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Distributed Control System (DCS) is a control system whereby the controllers are
geographically distributed and independent. Data from these remote devices are usually collected
by a central server.

Dynamic is an action property of an object that makes the object actionable or changeable.
Dynamic actions include dimension, color, selectors, and other actions available in
GraphWorX64.

Dynamics Explorer is the section of the Workbench where the properties of a dynamic can be
modified.

EarthWorX64 is a geographical asset management application based on Bing technology.
EarthWorX64 can run within the Workbench, or as a viewer within GraphWorX64.

FrameWorX64 is the ICONICS GENESIS64 OPC UA server. All communications between
client applications and OPC data sources go through the FrameWorX64 server.

Freeze Mode is a runtime mode in which an operator has paused the TrendWorX64 Viewer to
stop the scroll of the display’s incoming data. When the operator ends Freeze mode, the data that
has accumulated appears in the graph. Some Viewer options are available only in Freeze mode.

Function Key Action is a Pick action that applies only to the This Display object. At runtime,
the action is triggered by the runtime operator pressing a function key.

GENESIS64 Controls is a set of controls in GraphWorX64 that allows you to create and view
other data. The viewer controls include: AlarmWorX64, TrendWorX64, GraphWorX64, and
EarthWorX64. Tool controls include: the Smart Pin, PushPin, Scale Control, and Pipe Control.

GenBroker is a service that uses COM/DCOM to communicate with GENESIS32 clients for
backward compatibility.

GenEvent is an event generated by ICONICS. The event can be, but is not limited to, a write to
OPC tag or a startup of a service.

GenTray is an application used to configure the GenBroker service that communicates with
legacy OPC data sources.

Global Alias is a reusable variable that can have one or more values. A global alias is configured
and stored in the Global Aliasing System (GAS) database is available for use with all
GENESIS64 applications and can be assigned to a theme. A global alias created dynamically in a
GENESIS64 file is available only in that file and does not have a theme.

GraphWorX64 is the GENESIS64 display technology that allows you to build HMI or SCADA
GUIs (Graphical User Interfaces). GraphWorX64 is the lone GENESIS64 application that can
run as a standalone application outside of the Workbench.

» icdNiCs
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GraphWorX64 Content Area is the defined work surface where you can add GraphWorX64
objects. In this area, you can build your HMI display.

GraphWorX64 Template is a means for creating a uniform appearance among the displays that
you create. A GraphWorX64 template has a file extension of .tdfx.

HMI stands for Human Machine Interface, a GUI display for automation and control software.

History Refresh Rate is similar to the Data Refresh Rate. However, instead of refreshing and
updating the viewer with real-time data, the History Refresh Rate determines how often the
viewer is updated with historic data.

Home Page is a dedicated space of GENESIS64 Workbench’s content area reserved for a web-
based display of your choosing. You can incorporate contents such as RSS feed or a web site into
this page. It can be launched at Workbench startup or configured into a layout.

Hyper Historian is a high speed data logger that can store data to disk for later analysis.

Ideal Pen is a pen that allows for comparisons of past historical data to current historical data for
the same historical pen.

Key Performance Indicator (KPI) is a set of variables used to determine the success of an
operation. For example, managers may use KPIs to indicate if the resources in a plant floor are
used to maximum productivity.

Language Alias is used for displays that have a trans-lingual requirement for users. At runtime,
the language alias substitutes a string in one language for a string in another using the Language
Aliasing System (LAS). You must predefine the languages, the strings you want available, and
the language-specific translation of each string.

Layers are levels of a display that you can arrange objects into. You can hide or show layers
under specified security or zoom conditions.

Legend is the key for a trend display. The legend includes data points and their marker colors in
the display, and can be shown or hidden from view.

Limit Alarm is a type of alarm. When configured, it can generate alarms based on thresholds that
you configure. The thresholds for this alarm type are LoLo, Lo, Hi, and HiHi. Values at LoLo or
below generates a LoLo alarm; values between LoLo and Lo, including Lo generates a Lo alarm;
values between lo and Hi (exclusive) are considered normal; values at Hi or above, but below
HiHi generates a Hi alarm; values at HiHi or above generates a HiHi alarm.

Logging Group defines the table structure for the logged data. You can define the data collection
rate, logging rate, and manage the database tables.

Markers are optional symbols displayed at each data point in a trend display.
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Membership refers to the relationship between security groups and users. You extend Security
Group membership to Security Users by adding users to the group.

Node Pairs refers to a primary server and its stand-by server when paired for the purpose of
Redundancy.

Object Explorer, also known as the “Explorer” or “Project Explorer”, is the panel inside
GraphWorX64 that lists all objects, including hidden ones, in the currently open display. It is
easier to select objects in a group if you select them in the Object Explorer rather than in the
content area.

OPC AE stands for OPC Alarms and Events, which is used to monitor devices for conditions and
provide a reporting function.

OPC Client can receive information from OPC Server if both use the OPC Foundation standards.
GraphWorX64, AlarmWorX64, TrendWorX64, etc., are all examples of OPC Client.

OPC DA is OPC Data Access, which is used for reading real-time data.

OPC HDA is OPC Historical Data Access, which is a format that allows you to log data into data
files either held in memory or written to disk as database files so that the data can be replayed or
analyzed at a later time.

OPC Server can communicate with OPC devices through PLC or other I/0O channels and can
format the data into something that an OPC client can work with.

OPC stands for OLE for Process Control, which is a standard for connection and communicating
with industrial automation devices based on the specification form OPC Foundation (OPC.org).

Pack and Go Wizard copies a project’s resources into a file, making the project portable. The
wizard can compress the project and encrypt the project.

Pens are the points that put values on a trend chart or graph. A pen is the connection to the trend
display from the OPC UA, OPC DA, or OPC HDA data source.

Plot and Plot Type are a set of pens and the type of chart they will draw in a trend display.

Pick Action is a type of Dynamic used to assign a command to a shape or object that can open a
display or a popup, download a value to an OPC Tag, run a script, or perform one of many other
actions as the result of runtime user interaction with the object.

Pipe Control makes it easy to create pipes and elaborate plumbing schemes in a GraphWorX 2D
display. You can easily animate an object so that, during runtime, it moves along the path of a
2D pipe.
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PLC stands for Programmable Logic Controllers, which are programmable devices used to
provide industrial automation controls. OPC servers can connect to these devices to obtain
human readable data.

Preferences Explorer is where you configure default settings and behaviors for display objects
in GraphWorX64.

Printer Logging is an optional way of sending alarm events to a printer so that a written record is
made of the log files.

Process Point Object or generally called a Process Point, is a dynamic that connects to an OPC
DA or OPC UA data source to display the value inside a GraphWorX64 display.

Project is the founding concept of the GENESIS64 Workbench. A project is the set of
applications and related resources (such as database configurations, services, and project files)
that belong to and should be available to a single project inside the Workbench.

Project Explorer is the navigational component of the GENESIS64 Workbench. You can use the
Project Explorer to navigation to different applications within the GENESIS64 Suite.

Project File is the wrapper for a set of displays and settings in GENESIS64 that can be opened
and worked with as a set.

Properties Explorer allows you to configure properties of each object on your GraphWorX64
display. If there is no object selected, the properties shown are the properties for the This Display
object.

PushPin Control is a simple shape with complex features, which you can add to an EarthWorX
map or a GraphWorX display for identifying locations or assets.

Rate Limit Alarm is much like the Rate of Change alarm except that the change limit is not an
absolute number — instead, it is expressed in terms of a positive or negative value.

Rate of Change Alarm is one of the alarm types. This type of alarm is generated when the OPC
value changes faster than the rate you configure. The rate is calculated by taking the absolute
value of the difference between the last two readings of an OPC tag, divided by the change in
time (timestamps) from the last two reading. The rate you enter is the Limit per Second rate.

Reciprocal Conversion is a unit conversion that expressions an additional way of converting a
Unit Conversion that you just defined. For example, after you define a unit conversion from
Celsius to Fahrenheit, you must define its reciprocal converstions which are: Fahrenheit to
Celsius, Celsius to Celsius, and Fahrenheit to Fahrenheit.
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Redundancy is a means for establishing a parallel backup database to act as a stand-by for the
primary database where data is actively being logged. A redundant stand-by can become active if
the primary database becomes unavailable, reducing the risk of losing data due to loss of
database availability. Databases, loggers, clients, licenses, and security can all be safe-guarded
using redundancy.

Reference Object is the last object selected among many. When you arrange the selected objects,
all objects are arranged based on the properties of the reference object.

Regular Expression is a syntax that can be used to define the required format of a secured
password string. This is a standard syntax whose details can be easily found on the internet.

Ribbon is synonymous to the old style application menu at the top of an application. The
GENESIS64 Workbench has a ribbon at its top with different tabs that change depending on the
application you are working in and the object you have selected.

Runtime Preview Mode allows you to view how the GraphWorX64 display would look like in
runtime. However, since this is only a preview, you can still edit the display because you are still
in Configuration Mode.

Runtime Mode, as opposed to Configuration Mode, allows for viewing live or historical data.
You may not edit data or make configuration changes in this mode in viewers. Some ICONICS
servers, such as the AlarmWorX64 server, allow for updates to the configuration while the
service is running.

Runtime Ribbon lets runtime users zoom in and out, access views, browse through display
history, hide objects in the display, log in or out, open a Carousel of displays, and more. A
GraphWorX64 tab appears on the ribbon, but if the display has Viewer controls in it, additional
tabs can provide additional EarthWorX64, AlarmWorX64, or TrendWorX64 tools, depending on
the Viewer that the runtime user clicks on.

SCADA, which stands for Supervisory Control and Data Access, is a system that provides the
means to observe and control automated systems.

Scale Control provides a shortcut for creating a GraphWorX64 object that has a dial or ruler,
such as a gauge, a thermometer, a scale, a clock or watch, a meter, a speedometer, or a visual
counter.

Security Group is any group defined in the Security Server configuration. A security group has
its own permissions, and it exists solely to provide those permissions to the Security Users in its
Membership.

Security Permission is the application access and data access granted to a Security User or
Security Group.
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Security Server defines the security configuration for and prevents unauthorized user access in
GENESIS64 resources.

Security User is any user defined in the Security Server configuration. A security user has its
own Security Permissions, and can have Membership in a Security Group that has overriding
Security Permissions.

Server-Side Filtering is a type of alarm filter. You can use this type of filtering to limit the
number of alarms that the alarm server sends to the client. This is most useful for reducing
network traffic when the alarm server and the alarm clients are on different machines.

Service Oriented Architecture (SOA) is a software architecture whereby each user does not start
the software application individually. Instead, the software is started and managed by the
operating system as services and can serve multiple users concurrently.

Side Panel is a section of the TrendWorX64 Viewer that gives runtime users access to multiple
tabs in the Viewer.

Signal Name is the OPC tag path that you choose to log trend data.

Smart Pin Control is a collection of squares called Smarticons that form a set of indicators for
use in a high-level GraphWorX64 overview display or EarthWorX64 map. Each square’s
location in the Smart Pin grid is meaningful. Smartlcons are strategically arranged and attached
to data sources to create a shape and color scheme that allows runtime users to easily monitor the
status of multiple data sources.

Summary View can be made visible at the bottom of the TrendWorX64 Viewer, only in Freeze
mode. It provides access to all collected data, and has features that give the runtime user detailed,
time-specific access to collected data.

Symbol is a saved grouping of GraphWorX64 objects.

Symbols Library is a collection of symbols within GraphWorX64 designed to help you quickly
build a display.

Tabs can be used for displaying multiple TrendWorX64 charts in one view. Using tabs with the
Side Panel in a viewer gives runtime users easy access to the trend graphs on each viewer tab.

Table Management is a means for limiting the size of the table that is actively logging alarms,
for managing the creation of new logging tables, and for archiving older logged events.
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Tag Import Wizard is a tool for the mass-creation of multiple alarm tags in AlarmWorX64 or
trend tags in TrendWorX64. This tool is helpful when you have hundreds or even thousands of
OPC tags that you need alarm or trend tags defined for, and defining them one at a time will be
too time-consuming. The AlarmWorX64 wizard uses a predefined Alarm Template for defining
the alarm tags it creates; the TrendWorX64 wizard does not.

Tags, also known as Process Points, are a named data source formatted into an OPC
communications standard.

Text Object allows you to enter static text into the text area in a GraphWorX64 display. This is
similar to a text box or label in MS Word.

Time-based Restriction is that part of an Account Policy that limits user access to applications
and data to specified days and times.

Time Date Object is a dynamic text object that displays the current date and time in a
GraphWorX64 display during runtime.

Transitions are special effects (such as a fade out) applied to a GraphWorX64 display as it
closes or loses focus when another display is opened in the same window. It is similar to
transitions in MS Power Point.

Translation Alias is a type of language alias that is replaced by the equivalent string defined in
the Language Alias System (LAS) configuration.

TrendWorX64 is a set of applications used to log numerical data into memory or database for
historical viewing or data analysis. Included in TrendWorX64 is a historical server for logging
data and a graphing and charting module for viewing data. The TrendWorX64 Viewer can run
within the Workbench, or as a control within GraphWorX64.

TrendWorX64 Configuration houses the database groups, logging groups, and data tags for
TrendWorX64. You can have only one active configuration at a time.

TrendWorX64 Logger is the application that collects OPC data and stores the information into a
database. The TrendWorX64 Configuration dictates how the data collection and logging occurs.

TrendWorX64 Viewer is the control that allows you to view real-time or historical trend data in
different chart types.

Trigger Limit Alarm is a type of alarm. It reports when the tag’s value changes, and does not
reset until after a runtime operator acknowledges it. With this alarm, there is no “normal”
condition; any change in the value triggers the alarm. This type of alarm is useful for a tag whose
value rarely changes.
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UDM Expression is a function that takes an input, performs a specified calculation, and returns
an output.

UDM Group is a collection of data tags that are manipulated as a single item, which are
represented by a single group tag.

UDM Register is a named address into which you can store values.

UDM Trigger is a rule that defines conditions under which an event occurs. There are two types
of triggers: data triggers and time triggers.

UDM Value Set allows you to write pre-configured sets of values into a group of data tags.

Unified Data Browser is a utility that can browse OPC data sources, select them, and return their
addresses. It is also known as the Data Browser.

Unified Data Manager (UDM) is a front end to a set of SQL databases that store information
used in GENESIS64 applications, including expressions and local aliases.

Unit Binding is the connection between a unit conversion and the languages it is valid for. Unit
binding is maintained in the Language Alias System (LAS) configuration.

Unit Conversion is the definition of an equation for converting one unit of measure to another. It
uses expressions when converting measurement units. It is maintained in Language Alias System
(LAS) configuration.

UTC Time stands for Universal Coordinated Time. When using this time, you can be worry free
about time zones and daylight saving time.

Views are pre-set scenes or snapshots inside a complex or oversized GraphWorX64 display or
EarthWorX64 map that help runtime users navigate the display with ease and convenience.
Views can also be useful to engineers in configuration mode for quickly moving to otherwise
difficult-to-find objects in the display.

Web Publishing Wizard is the ICONICS GraphWorX64 tool that publishes displays as standard
HTML pages.

Window Layout stores specific arranged files for the content area in the Workbench. Opening a
layout opens the designated files in a designated arrangement. You can look at it as a Workbench
Template with specific files assigned in the different areas.

Workbench is a centralized location where you can manage, configure, and run all of
GENESIS64’s applications, and most of its tools.

Workbench Template stores arrangement information for use with any files in the content area
of the Workbench. Opening a template arranges any open files to fit the template.
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WPF stands for Windows Presentation Foundation. You can insert WPF objects into any
GraphWorX64 display.

X-axis and Y-axis are the vertical and horizontal bases for charts in TrendWorX64 Viewer. The
axes can be made 3-dimensional, and can be swapped in runtime.

Z-order, in GraphWorX64, is the sequence of objects, from front to back, on the display surface.
The Z-order of objects can be changed with the help of the Object Explorer.
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Test Your Knowledge - Answers
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Chapterl16

T=True, F=False (except where multiple choice item).
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