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1 About This Document

1.1 Scope of the Document

This document is intended to quickly guide users through the capabilities of DataWorx32.
It describes DataWorX32 configurations which can be easily reproduced by first time
users who have a basic understanding of OPC. The set of example configurations
provide a better understanding of how projects can benefit from using OPC. For a
complete description of the product’s menus and dialogs please refer to the DataWorX32
Online Help.

1.2 Revision History

Version 6 — Raymond Van der Tas, August 2001
Version 8 — Raymond Van der Tas, August 2004
Version 9 — Raymond Van der Tas, September, 2007
Version 9.1 — Martin Jonas, December 2007

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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2 Introduction

DataWorX32 is an OPC client as well as OPC Server which allows managing SCADA/HMI
applications in a simple way. The product is intended to be used as an add-on to
GENESIS32 or any third party OPC based product. DataWorX32 is licensed by default
through ICONICS Licensing software, optionally one may choose to enable the software
through a hardware key (Dongle).

DataWorX32 is available in three versions: Professional, Standard and Lite.
Customers who are upgrading from previous DataWorX32 versions (V6, V7 or V8) will
find the Standard edition to be functionally equal.

Functionality LITE STD PRO

OPC Registers X X
OPC Expressions

OPC Data Aggregation

Connectivity to Databases records

Connectivity to OPC DA tags

Connectivity to SNMP tags

OPC HDA. tunneling over TCP/IP or SOAP/XML

OPC A&E tunneling over TCP/IP or SOAP/XML

OPC DA tunneling over TCP/IP or SOAP/XML

Aliasing Support in OPC DA tags

Switch Alias Support in OPC DA tags

Redundancy Switching support for OPC DA Servers

Store &Forward technology for Trend Historian and Alarm Logger
Redundancy and switch-over support for Trend Historian
Redundancy and switch-over support for Alarm Server and Logger

X X X [X X X X X

X X X |X X X |X X X X X

X X X [X X X |X X X [X X X X X X

Example project for a DataWorX32 LITE
a. You have a 3" party SCADA package and purchase two (2) DWX-Lite licenses to
create a tunnel between the SCADA and a remote OPC DA, AE, H.D.A Servers.
b. You have an OPC Server and would like to have OPC registers to do intelligent
calculations on the OPC values, but you have no need to output these values
back to an OPC Server.

Example project for a DataworX32 Standard
a. You not only want to use intelligent calculations on OPC values, but also want to
bridge some values from one OPC server to another OPC Server.
b. You want to add Redundancy Switch-over technology to a SCADA/HMI package.

Example projects for a DataWorxX32 Pro
a. One (1) PRO license needs to be purchased to add Store & Forward capabilities
for alarm/trend logging to a single GENESIS32 SCADA computer.
b. Two (2) PRO licenses are required to make two GENESIS32 V9 computers
operate as a redundant pair.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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3 Configure DataWorXx32

The DataWorX32 configuration resides in a database. To configure DataWorX32 the
Configurator needs to be started. Alternatively configurations can be generated in a CSV
or XML format and then imported into the configuration database.

3.1 User Interface

The DataWorX32 Configurator user interface allows you to configure the required
DataWorX32 functionality.

In order to start a new configuration database
1. Click Start, Programs, ICONICS, GENESIS32, DataWorX32, DataWorX32
2. Select from the menu File, New
3. Specify a name for the configuration: myConfiguration.mdb and click the
Save button
4. Select File, Make Active in order to make this configuration the actively used
configuration.

Folders and sub-folders can be created to logically organize the DataWorX32 items.

When the configuration is completed, click the Traffic Light icon . on the toolbar
to start runtime.

Figure 1: DataWorX32 Configurator

3.2 Online Configuration

The traffic light icon may be used to start/stop DataWorX32. However, changes to the
configuration database can also be made while DataWorX32 is in runtime. When
changes are made, the “Update Runtime” icon should be clicked before the changes are
accepted by the DataWorX32 server.

Figure 2: Update Runtime Button

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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3.3 Export/Import CSV, XML or Binary

The menu allows us to export the configuration to a CSV file. This way quickly
configuration changes can be made using your favorite text editor. The changes can be
imported again into the DataWorX32 configuration. Importing or Exporting a DWX
Binary configuration file is only required when a version 7 or older configuration is to be

upgraded to the new open database format in DataWorX32 V9.

3.4 OLE Automation

Chrl+1 I_
Qper. .. Chrl+0
Save &s,., i
Connection Properties...

CSY Export...
CSY Import... [

WML Export. .. |I
%ML Export Schema. ..

AML Impork, ..

=ML Validate., .,

DWW Binary Expott...
DWW Binary Import. ..

Make Active. .,

Figure 3: File Menu

Automation can be used to programmatically connect to the objects in DataWorX. This
may for instance be useful when a Visual Basic program periodically may want to
read/write to Tags in DataWorX.

3.4.1 VBA Procedure Connects to DataWorX
Open your VBA hosting application (e.g. GraphWorx32) and select from the VBA menu Tools,

References and reference

ICONICS DWXRuntime Automation Type Library

Figure 4: VBA References

The next VBA code example would read and increment a value of the register Data.P1

Dim dwx As DwxRuntime
Dispatch pointer
Dim reg As IRegister

DataWorX32

' DataWorX32 Registers

© Copyright 2010, ICONICS, Inc.
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Set dwx = New DwxRuntime
Set reg = dwx.GetRegister("Data.P1")
reg.Value = reg.Value + 1

VBScript Code equivalent

Dim dwx
Dim reg

Set dwx = CreateObject("ICONICS.DwxRuntime")
Set reg = dwx.GetRegister("Data.P1")
reg.Value = reg.Value + 1

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 6
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4 Example DataWorX32 configurations

Before exploring DataWorX32 we first need to have an OPC Server that exposes some
process values. We could use the ICONICS Simulator OPC Server for this purpose.

4.1 ICONICS OPC Simulator

The ICONICS Simulator OPC Server allows us to create simulation OPC Tags.
The next example describes how to configure a simulated Boiler application.

To configure the ICONICS Simulator OPC Server:

1.
2. Select Add, New Device... from the menu.

3. Specify a Name for your device: PLC

4.

5. Specify a name for the folder, for instance Boilerl and select the OK
6.

7.

8.

Click, Start, Programs, ICONICS Tools, Simulator OPC Simulator

Right mouse click on PLC in the left window, and select New, Group...

button

Right mouse click on the Boilerl group in the left window, and select
New, Tag...

Specify a name for the tag, for instance Temperature and configure the
tag as seen below.

Taqg Properties ﬂ

Mame IT emperature

C'ezcriptian IE oiler Temperature

Amplitude I'I Simulation zignal ISine vI
Phase I':' Data Type IFLD-'*'-T 'I

Scaling Aocess

¥ Enahle Settings... | v oo
Sealing: input range -1 ka1 £ Wwrite
zcales to 0 to 100  Beadfwiite

Figure 5: Tag Properties

To add another tag, right mouse click on the folder Boilerl in the left
window, and select New, Tag...

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 7
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9. Specify a name for the item, for instance Pressure and configure the tag

as seen below.

x|
M ame IF'ressure
Dezcrption I
Amplitude (100 Simulation zignal IHamp 'I
Phaze IEI Ciata Type INT v
Scaling Aoocess
¥ Enatle Settings. .. | v Head
Scaling: input range 0 to 100 O afrite
geales to 0 to 100 ~ Readfwiite

10.Right mouse click once more on the folder Boilerl, and select New,

Tag...

11.Specify a name for the item, e.g. Setpoint and configure the tag as seen

below.

Tag Properties

x|

M ame ISetpl:uint

D ezcription I

Amplitude |1 Simulation zignal IStatiu: vI

Phage

ID Diata Type

Scaling

¥ Enable

Scaling: input range O ko 1000
grales bo 0 to 1000

[Foar =]

Aocess
" Read
™ Wwirite
= Readwrite

Figure 6: Tag Properties

12.Repeat steps 5 to 11 for another Group of tags. The Group can be called

Boiler2

© Copyright 2010, ICONICS, Inc.
100 Foxborough Blvd., Foxborough, MA 02035
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After completing these steps, the OPC Server configuration will look like this:

iﬂﬂnwl]PEEunﬁguratiun.sim - Simulator -0l x|

File nAdd Edit WYiew Help

] (=] AY MEA 2 =

- Diskio Mame | Function | Acress | Proces. .. | Yalue
-l Globalvariables | = pressure Sine READ REGISTER.  Cuskom
Elﬂﬂ PLC — Setpaint Static READ/WRITER...  Custom
-~/ Bolert —= Temperature Ramp READ REGISTER  Custom

t 7 Boilerz

fﬂ] Recipeatorage
-] SimulatepLc
- webHMI « |

Wl Ad

Ready |B|:|i|er1 has 3 Tags

Figure 7: ICONICS Simulator OPC Server

13.Select File, Save from the menu.
14. You can select File, Exit in order to exit the Simulator Configurator.

4.2 OPC Server / Client capability

Information in the DataWorX32 address space (registers, expressions, aliases, etc.) can
be accessed by OPC Clients such as GraphWorx32. DataWorx32 is not only an OPC
Server, but it also performs OPC Client functionalities when it for instance connects to
local and remote OPC Servers.

DataWorX32 is available as a standalone product and can be used in conjunction with
3" party SCADA/HMI products to improve OPC connectivity and to provide added
functionality such Tunneling, Redundancy, Data bridging, Expressions or network
communications.

4.3 OPC Aliasing

Alias names can be configured as place holders for the actual OPC Tag names.

For example you configure an alias called TEMPERATURE and connect it to
SomeOPCServer\SomeOPCltem.

The OPC client (GraphWorX32) <can connect to the new name as
ICONICS.DataWorX32\[[TEMPERATURE]]

As an example, machine builders appreciate the use of aliases since they deliver
machines connected to different PLC brands depending customer demand. When a PLC
is chosen, only the Alias reference list needs to be updated and the machine can be
shipped.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 9
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An example project with aliases:

1. Select from the menu Edit, New, Alias... and specify the alias name:

Temperature
", myConfigurator - DataWorX32 Configurator by ICONICS - |EI|1|
File Edit Wew Go Action Tools Help
NE | FpaERE | rEEEF e B ?
----- .5 Address Space Mame Register Type Data Type
3| Temperature STRING

Froperties | Input I OPC Outputs | Browse Interfacel

Name: Reaister Tupe:
[ ias |
V' Awvailable through OPC V' wihiteable L T
¥ twallable thiough Automation [~ Disabled SUIIE jv
Advanced I Eanges
Delay ID milizeconds Low: ID—
" Dizable input updates propagation
Hiah: 1]
™ Releass inputs when nat in use

by | Beset | addNew |

1 Objeck(s) selected [ [mom v

Ready

Figure 8: New Alias

2. Click the Input tab and specify the alias value:
ICONICS.Simulator.1\PLC.Boilerl.Temperature

Figure 9: Alias Input

© Copyright 2010, ICONICS, Inc.
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3. Set the Scan Rate to for instance 500 ms.

4. Perform the step 1 and 2 for two more aliases
Alias Name Input OPC Point
Pressure ICONICS.Simulator.1\PLC.Boiler1.Pressure
Setpoint ICONICS.Simulator.1\PLC.Boilerl.Setpoint

5. Click Apply and click the traffic light icon on the DataWorX32 toolbar to start
runtime.

Start GraphWorX and place a process points on the display
7. Click on Data Tags... and use the UDB to browse to the
ICONICS.DataWorX32 Server.

o

88 ICONICS Unified Data Browser i =lolx|
& !B B & # | - B Hep~
I ICOMICS . Dataiork 32 8\ Temperature]] EPS Editar... |
Recipe Managemenkt I SHMP I Global Aliases | Graphiork | Redundancy | UDM Data |
OPC DA Database Access I Simulations | Licensing | Schedule Management | ScrptWory 2006

= j‘ My Computer Mame =
4% 1COMICS. AlarmServer_.1

: ICONICS. DatabaseOPCServer, 3
TCONICS. Databor 32,6

) Alizses

) My Computer

) Redundant Nodes

) Reqisters

B4, ICONICS. Simulator. 1

(-9 petwork Neighborhood

[ ﬁ_; Internet

#5¢ Favorites

| L i
[

1 Ohijects (1 Selected) )

Figure 10: Unified Data Browser

8. The browser shows the Aliases folder where you can select [[Temperature]]
and click OK twice.

9. Select Runtime from the menu and your process point will show
something like:

24.00

[1CONICS Datawory3z, 1\[[Temperature]] = 24|

Aliases can also be used in a more complex manner. You could for instance have a
combined set of aliases to build up one tag. For example you create the following aliases

Alias Name Default value
OPC Server  ICONICS.Simulator.1\
Device PLC.
Boiler Boilerl.
The tag in the OPC Client could then be

ICONICS.DataWorX32.1\[[OPCServer]][[Device]][[Boiler]]Temperature

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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You could use this technique if you want to dynamically change the content of for
instance the [[Boiler]] alias. Your display could then multiplex between an unlimited
amount of boilers: Boilerl, Boiler2, ... BoilerN. In order to control (read/write) the
[[Boiler]] alias you browse to the Registers folder and select the string type tag

ICONICS.DataWorxX32.1\Boiler

During Runtime this register will show something like...

[ICOMICS, Dataiwors32, 1'Boiler = Boiler2, |

4.4 OPC Bridging

You can bridge OPC Tags (registers) which reads OPC values from one tag and writes
these to another OPC Tag when the input value changes. This functionality is used when
you want to bridge process information between two OPC servers.

An example where the temperature of one boiler is used as a setpoint for another boiler:
1. Select from the menu Register, Add... and specify the register name Gateway
2. Select the Input Tab and Browse for the OPC Item
ICONICS.Simulator.1\PLC.Boilerl.Temperature and specify a scan
rate of 21000 ms
3. Select the Output Tab and Browse for the OPC Item
ICONICS.Simulator.1\PLC.Boiler2.Setpoint

The Refresh Outputs property allows optionally set a periodic refresh for the output.
By default the value will only be written when the input changes in order to give the
best communication performance.

[ Fefresh Outputs

Eefresh Bate; IEI seconds

Figure 11: Refresh Outputs

The Release inputs when not in use checkbox must not be checked off. This feature
must be turned off otherwise Bridging would not work because inputs would be
disconnected unless a client is connected to the register.

Advanced

Drelay IEI millizeconds

[~ Dizable input updates propagation

[ Release inputs when not in uze

Figure 12: Advanced Properties

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 12
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4.5 OPC Input Updates Propagation

The Disable input updates propagation parameter needs to be checked when the
input and the output of the register are connected to one and the same OPC Item. This
ensures that changes on the INPUT of the register are not written to the OUTPUT. Only
changes written by OPC Clients connecting to the register will be written to the output.

"_ myConfigurator - DataWorX32 Configurator by ICONICS - IEI|£|
File Edit Wiews Go Action Tools Help
NS | d 2 ERE | EE e (B2
1.2 iddress Space Mare | Register Type | Data Type |
)| Temperature STRING
Properties | |npuit I OFC Outputs | Browse Interfacel
Mame: Biegister Type:
ITemperature I.t'-‘«lias j
. . Drata Type:
¥ Awailable through OPC v wiiteable
¥ fwalable thiough Automation [ Djsabled ISTHlNG j
Bdvanced I~ Eanges
Delay ID millizeconds L ID—
v [ i i .
Il_ Dizable input updates propagation I ik ID—
™ Release inputs when nat in use
Apply I Beset | Add Hew |
Ready |1 Chjeckis) selected TN 5

Figure 13: Disable input updates propagation

The Delay parameter is an internal delay that is used before a write to the Output
occurs when the input value changed.

© Copyright 2010, ICONICS, Inc.
100 Foxborough Blvd., Foxborough, MA 02035
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4.6 OPC Redundancy

Having continuous access to the OPC Server is critical in many projects.
DataWorxX32 can be configured for setting up redundant OPC communication
channels. If one communication channel fails, DataWorX32 automatically
switches to the backup communication channel. Redundancy can be obtains in
many ways. When implementing redundancy, you will need to consider which
part in our application is most likely to fail. We will discuss a few options:

1. Computer Redundancy
2. Device Redundancy

Note: SCADA redundancy (synchronized alarm/trend servers and databases and
automatic switching of the visualization layer to the active SCADA servers) is
another topic which will not be discussed in this section. SCADA redundancy is
available when installing a set of DataWorX32 Professional licenses.

4.6.1 Redundancy Alias for Computer redundancy

Computer redundancy solves the problem when an OPC Server computer fails. In
case there’s a redundant computer, this computer can still supply the OPC data.
In the next example you will have three or more computers; one for DataWorX32
and one for each OPC Server. The configurations of the two OPC Server
computers are identical.

PC4

OPC. Clients PC3

|

I
PC2
OPC Server

Ty
PC1
OPC Server

~ ~

Device1

4.6.2 Install GenBroker on the OPC Server computers

When using standard Microsoft DCOM the switch over between primary and
backup OPC server may have a worst case 6 minute delay, for this reason we
would like use Genbroker technology, which allows us to select a communication
method OPC Direct which enables configurable timeouts, OPC over TCP/IP or
OPC over SOAP/XML.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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To install GenBroker technology on computers PC1 and PC2.

1. Insert the GENESIS32 Options CD ROM and click Genbroker to install it.

Figure 14: GENESIS32 Initial Installation Screen

2. Also select that you would like to include GenTray in the installation.

Figure 15: GENESIS32 Module Installation

3. Select Start, Programs, ICONICS Tools, GENESIS32 Tray

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 15
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4. Use the GENESIS32 Tray (GenTray) system tray icon to start GenBroker
Server as shown in the next figure.

Skop

Auto Start itatl';'s

Auko Skop L
Help

MNT Service Exit

Sutanmatic H
About,

Figure 16: GenTray

4.6.3 Configure GenBroker on the DataWorX32 computer

When DataWorX32 is installed, GenBroker is already available and ready to be
configured to communicate OPC over TCP/IP.

1. Select Start, Programs, ICONICS Tools, GenBroker Configurator
2. Click the New... button.

Figure 17: GenBroker Configurator

3. Select Channels in the left window pane
4. Right-Mouse click the OPC over TCP/IP Direct Channels and set it to

Default.
5. Also add the Node names of the server computers e.g. PC1 and PC2 to this
channel
© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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Figure 18: GenBroker Channels Configuration

6. Click File, Save specify a name for the configuration, for instance
mygenbroker.gbx,
7. Select the Save button. Select File, Exit and click OK..

DataWorX32 can now connect to remote OPC Servers via the OPC over TCP/IP channel.

4.6.4 Configure Redundancy Alias in DataWorX32
The DataWorX32 redundancy configuration requires the following steps:

1. Select from the menu Edit, New, Redundancy Alias

2. Under Redundancy tab click Add... to add the primary node PC1
(Trick: for test purposes you can specify the name of your DataWorx32
computer as the primary node)

3. Click Add... to add the backup node PC2
4. Specify the OPC Server Name, for instance ICONICS.Simulator.1
5. Click Apply.
Propetties | OPC Qutputs  Redundancy I
— Mode: — Dption:
CEEI— Add.. | ™ Switch back to Primary
e P2 Bemove | Create Status Register. ..
Thiz will Aupd
Movelp || | regier whighmilbe satta
TRUE, when primary nods is
Mowe Down | uzed, FALSE othenwise.
The register will be named:
Server ProglD or URL: Redundancydlias_isprimary
myServer J Mate: Thiz obzoletes the Node
Statuz Registers from wer. 7.x
Figure 19: Redundancy Alias
© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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o

Start GraphWorX and place a process points on the display
7. Click on Data Tags... and use UDB to browse
ICONICS.DataWorX32 Server

8. Select the folder Redundant Nodes and browse

[[MyRedundancyAlias]]
9. Select the

ICONICS.DataWorX32.1\[[MyRedundancyAlias]]\SimulatePLC.R

amp
10.Click OK and start Runtime

8% ICONICS Unified Data Browser _1al =l
o ! ' % @ En > ' ElHelpv
I ICONICS, Datawork32, B[ [MyRedundancyalias] ] SimulatePLC Ramp EPS Editar. .. |
SHMP I Global Aliases I Graphwor I Redundancy I LIDM Data I
OPC DA | Database Access I Sirmulations I Licensing Schedule Management: I ScriptWWark 2006 I Recipe Management
B-48 TCONICS. DatiabassOPCSarver. 3 «| [Hame = [ Full Ttem Id -
-+ ICONICS, DataWork3z. g I ALARMMM
H ) Aliases JBOCL
-2 My Computer I INPUTS
EI_| Redundant Modes JOUTPUTS
E|_| [[MyRedundancyalias]] JPHASED
+-{.7) BridgeWoriRecipes ,_] InlkFansp [[MyRedundancyalias] T SimulatePLC. InltFansp

) DiskIo ,_] PumpSpesd [[MyRedundancyalias] ] SimulatePLC  PumpSpeed
) Globalalias ,_] PumpStatus [[MyRedundancyalias] T SimulatePLC , PumpStatus
) Globalvariables M [[MyRedundancyalias] ] SimulatePLC , Ramp
0 HvaC ,_] Rampz [[MyRedundancyalias]]SimulatePLC Rampz
) Panell ,_] Ramp3 [[MyRedundancyalias]]SimulatePLC Ramp3
) Panelz _— ,_] Rarnp4 [[MyRedundancyalias]]SimulatePLC  Rampd
+-{_) RecipeStorage ,_] Ramps [[MyRedundancyalias]]SimulatePLC  R.amps —
203 SimulatePLT ,_] Ramp& [[MyRedundancyalias]]SimulatePLC  Ramps
0 ALARMMMS ,_] Ramp? [[MyRedundancyalias] ] SimulatePLC Ramp?

] BOCL ,_] Random [[MyRedundancyalias] T SimulatePLC , Random
) INPUTS | Sine TR edindancyaliasT SimnolakePlC.Sine hd
- CLITRLIT d K1 [ D
[9]4 | Cancel |
20 Objects (1 Selected) v

Figure 20: Unified Data Browser

4.6.5 Switch Alias for Device Redundancy

Device redundancy means that you will have at least two identical devices that are connected to

your OPC Server.

DataWorX

OPC

/

Devicel Device?

Some OPC Servers have built-in device switch over. Your OPC Server will

automatically detect a failure in the communication and it will switch over to the backup
device when needed. If this is the case with your server you do not need to configure

DataWorX32 for the redundancy.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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Let's assume your OPC Server is a simple server and you need the help of DataWorX32.

First you configure your OPC Server to allow communication to the two devices. In the
example below, we configured two identical devices DEVICEL and DEVICE2.

H"Hnwl]PEEunfigural:iun.sim - Simulator
Fle Add Edit

Wiew  Help

=10l %]

i =T EA A 2 =)

'% PLC ﬂ Mame I Function | Access I Processing I b
[=1-[L Devicel — Pressure Sine READ REGIST... Custom
-4 _E":'ﬂer J — Setpaint Skatic READWRITE. ..
Elﬁn ID:EFIEEIE —= Temperature  Ramp READ REGIST... Custom
P e Bailer
1 WA nmciee Sk o j *I I _PI
Ready [Eailer has 3 Tags S
Figure 21: ICONICS Simulator OPC Server
In DataWorX32 we need to add a Switch Alias.
1. Select from the menu Edit, New, Switch
2. Specify the Switch name: DEVICE
3. Add two strings DEVICEL and DEVICE2
P'ru:uperties] | npLik ] OrC Elutputs] Browse Interface  Values l [ Fput Limits]
Add new: |
" alue Index Bemove
DEWICET 0
DEWICEZ 1 Move Up
Edit
The switch aliaz will be azigned the value comezponding
ko iks numenc input.
Apply | Beset
Figure 22: Switch Alias
© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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4. Select the Browse Interface tab

F'r-:uperties] [ rpt ] OPC Outputz  Browse Interface l"u’alues] [nput Limnits
" Show the aliaz like an item
* Show the alias like a tree

1. Select an item pou want to access uzing thiz alias
|[COMICS. Sirlator. 14 EEREEL). B oiler. T emperature J

2. Select the part af the iterm name you want to be replaced with the alias walue

&pply | Heset

Figure 23: Switch Alias Browser Interface Tab

You can browse to your OPC Server and select one of the tags in Devicel. You
will see that the part Devicel of the OPC Item is highlighted. You could also
highlight this part yourself. This part will switch between Devicel and Device2
depending on your Device switch alias. OPC Clients will also be able to quickly
select the proper tag names later on when browsing through the Device Switch
Alias.

5. Click Apply

6. Select the Input tab to specify a register or OPC tag that controls the
switch to position O which is Devicel or position 1 which is Device2.

7. Start GraphWorX and place a process points on the display

8. Click on OPC Tag... and use the Tag browser to browse to the
ICONICS.DataWorX32 Server.

9. Under the Aliases folder you see the Switch alias [[Device]] and you can
select the tag you want.

10.Click OK and start GraphWorX Runtime.

During Runtime tooltip of a GraphWorX32 Process Point will show something like

£4.00

|ICONICS.DataWDrx32. WICOMNICS, Simulator, 1\[[Device]].Boiler . Temperature = 64
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4.7 OPC Registers

Registers can be configured in DataWorX32 which then can be used by OPC Clients such
as GraphWorx32, AlarmWorX32 Server, TrendWorX32 Logger, etc. The registers can

also be accessed by Automation via VBA and Visual Basic.

Froperties I [t I oPc Elutputsl

Mame: Beqister Type:

Im_l,lFiegister IHEgister j
W #wailable through OPC W wiiteable Data Type:

v &wailable through Automation [ Dizabled IN.-‘-‘-.TIVE#EMF'TY j

Advanced [~ Banges

Drelay IEI millizeconds Lo

[ Dizable input updates propagation High:

[ Release inputs when not in uze

Figure 24: Register

A register can be configured to represent one of the following inputs:

The value of an OPC Item

The value of another DataWorX32 Register
The value of a calculation (expression)
The value of an OPC Condition

A preset value

A wN R

Properties  [nput IEIF'E I:Iutputsl

& OPCPaint % Register =+ MNone +* Expression

|nput OFPC Paint;

7 Condition

Requested D ata Type:
MATIVE /EMPTY =]

L

Scan A ate [meec

I'IEIEIEI "I

Figure 25: Input
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The resulting register value can optionally be written to one or more Output OPC tags.
Some reasons why you would choose one of the above input types:

Register represents the value of an OPC Item
Registers allow you to specify meaningful Tag Names and manage your
OPC Tags in a central place.
The register allows you set a specific scan rate. All OPC Clients that
connect to this register will all get the same update rate. Data aggregation
will reduce the load on the OPC Server.
The Register is read-only and therefore protects the OPC Tag from being
written. If you want the register to allow read/write, you will need to
specify the Output tab to output to the same OPC Tag and select the
“disable input propagation” property.

Register represents the value of another Register
The register may get a more meaningful name than the register it gets
the values from.
The register may be temporarily connected to the register and connected
to another input tag when the PLC becomes available to the engineer.

Register represents an expression
The register holds a value that is the result of a calculation.
The register can calculate the scaling from raw values to engineering
units.

Register represents an OPC Condition
The registers represent the condition of a set of OPC Tags, the largest
value, smallest, etc.
The change in condition can be used to trigger a switch alias.

Register represents an internal value
The register contains a value that may be used as a global project
parameter. The register value can be changed during runtime but the
changes are not persistent.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 22



ICONICS WHITEPAPER

4.8 OPC Expressions

OPC Registers can be configured to calculate user defined expressions. The calculated
value is exposed as a regular OPC Tag. The advantage of this functionality is that you
then no longer need to perform these calculations (expressions) in the OPC Client
applications but have them available on a global level.

As an example we want to see the average temperature of two temperature sensors:

Follow the next steps
1. Select from the menu Register, Add... and specify a register name. For
instance AvgTemperature
2. Select the Input tab and specify
the expression X = ( 7agl + Tag2) / 2

Where Tag 1 is
{{ICONICS.Simulator.1\PLC.Boilerl.Temperature}}
and Tag 2 is

{{ICONICS.Simulator.1\PLC.Boiler2.Temperature}}

3. Click the Traffic Light icon on the DataWorX32 toolbar to start runtime.

The register is now available to OPC Clients as the OPC item
ICONICS.DataWorX32. I1\AvgTemperature

4.9 User Defined Simulation Signals

The next example demonstrates how to configure DataWorX32 as a storage place for
simulation tags such as for instance ramping values, sine waves or pulse trains.

Right-Mouse Click the Address Space and select New, Folder

Specify Data as the name for the folder.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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4.9.1 Saw Tooth

1. Right-Mouse Click the newly created Data Folder and select New, Register and
set the name of the register to Ramp and set the High Range to the value 360.

Froperties ] Input | DPC Outputs |

I amme: Begister Tupe:
|F| arnp | R egister ﬂ
Data Type:
v Awailable through OFC |N.-’-'-.TI\:"E fEMPTY j
v dailable through Autoration
[v iriteable
Advanced lv Banges
Delay lﬂi millizeconds Lows: lﬂi
[ Disable input updates propagation High: ISEEIi

Figure 26: Properties

2. Click the Input tab and select None as the Input with an initial value of O and
Click the Apply Button.

3. Add another register to the Data Folder and call it RampGenerator. It needs to
generate a value from 0 to 360 which then will be stored back in the Data.Ramp
register. See the next figure for the settings.

Properties l [rput ] aPc Dutputs]

Mame: Beaister Type:
|Flam|:|I3 ererator | Reqister ﬂ
Data Type:
v Asailable through OPC |N.-i'-.TI"-.-"E.-"Eh-1F'TY j
v Available through Automation
v “writeable
Advanced [ Banges
Delay 1] millizeconds
[ Disable input updates propagation

Figure 27: Properties
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4. Click the Input tab and configure the following
Expression: x= if({{Data.Ramp}} < 360, {{Data.Ramp}} + 1, 0)

5. Click the Output tab and add the OPC Tag
ICONICS.DataWorX32.8\Data.Ramp

4.9.2 Sine Wave

1. Add another register to the Data Folder and call it Sine. To let is behave like a
sine we can use the Expression which uses the function

sin ( 2*pi*degrees_tag/360).

2. Click the Input tab and configure the following
Expression: x= sin( pi * {{Data.Ramp}}/180) * 100 + 100

3. The sine function returns a value between -1 and 1 based on the degrees that
the ramp provides. By multiplying it with 100 and adding 100 on top of it, the
final expression returns a value between 0 and 200.

4.9.3 Pulse Train

1. Add another register to the Data Folder and call it Pulse.

2. Click the Input tab and select None as the Input with an initial value of O and
Click the Apply Button.

3. Add another register to the Data Folder and call it PulseGenerator and set the
Delay property to 1000 ms.

Fropetties | Input | OPC utputs |

Mame: Begister Type:
PulseGenerator | Register ﬂ
Data Tope:

[v Available through OFC |N.-'1'-.TIUE£EMF'T'T’ ﬂ
v Aeeailable through Automation
v ‘wiiteable

Advanced [ Banges

Delay |1 oo millizecondz

[ Dizable input updates propagation

Figure 28: Properties

4. Click the Input tab and configure the following
Expression: x= if({{Data.Pulse}},0,1)

5. Click the Output tab and add the OPC Tag
ICONICS.DataWorX32.8\Data.Pulse

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
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The next figure demonstrates that the DataWorX32 simulation signals behave as
expected in the ICONICS TWXViewer32 ActiveX.

N AN AN N\ AN/
300.00 / /
24000
3 31 [NA1 / / /
] -
© 18000 4
E ElD 4 4 d
AN\
60.00 / \/ \-/ //
DDD 1 T T T T T T T T T T T T T T T T T T T T T T T T
:24:02 Ph 2:24:14 Ph 2:24:26 PM 2:24:38 PM 2:24:50 Ph
1442008 B/ 42008 B/14/2008 B/14/2008 B/ 4/2008
Il Dsta Fulse 1.00 2:24:58 698 PM 81472006
Il Csta Ramp 10100 224:59.690 PM BA14/2006
Wl Cata Sine 19816 224:59690 PM BA14/2008

Figure 29: TWXViewer32 ActiveX

4.9.4 Snapshot Register
A snapshot register takes a snapshot of a process value and stores the value until the
snapshot register is triggered again. Add a register to the Data Folder and call it PV
which will be used to store the process value.

1. Click the Input tab and select None with an initial value O.

2. Add a register to the Data Folder and call it SnapShot which will be used to

copy the process value when a bit goes high.
3. Click the Input tab and configure the following

Expression:  x= if({{your_OPC_bit}} ,{{your OPC-analog value}} {{Data.PV}})
Scan Rate: 500 ms

your_OPC_bit is the tag that goes high when we need to take the snapshot.
your_OPC-analog_value is the tag that represents you real process value.

4. Click the Output tab and add the OPC Tag
ICONICS.DataWorX32.8\Data.PV

Whenever your_OPC_bit becomes active (non-zero), your_OPC-analog_value will
be copied to the Data.PV register. The time stamp of the Data.PV register will be the
moment your_OPC_bit became active.
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4.9.5 Time Date Register

Registers in DataWorX32 can use the Extended Point Syntax (EPS)
tag:some_OPC_tag#timestamp to present for instance the time stamp of the OPC tag
rather than the OPC value itself.

Properties  Input IDPEDutputsI

I ? OFC Paoint B Register =+ Mone &% Ewpression &* Condition

Input OFC Point:
Itag:lEDNIES.SimuIatur.'l YSimulatePLC IMPUTS Boiler. Temperaturetitimestamp

FRequested Data Type: Scan Rate [mzec]:

[ MATIVE/EMPTY =l [1000 -]

Figure 30: EPS Input OPC Point

4.10 OPC Condition Registers

You can configure OPC Registers that determine the condition of a set of OPC Tags. The
condition register is exposed as a regular OPC Tag. As an example you want to
determine if the communication cable to the PLC is broken. If it's broken you want to
notify someone about the alarming situation. You may even want to use the condition to
perform DataWorX32 Switch Aliasing.

To configure an OPC Condition Register, perform the next steps
1. Start DataWorXx32
2. Select from the menu Register, Add... You can call the register
CableCondition
3. Select the Input tab and click the Condition tab.

Properties  Input | OPC Outputs I

& OPC Paint i Regizter Z+ Mone & Eupression I E* Condition
. | Rezult I Inputs I

£+ First with Good Qualiy

" First with Good or Uncertain Guality
£~ First Mon-zero

" Highest Value

{~ Highest &bsolute Yalue

" Lowest Yalues

" Lowest Sbsolute Yalue

Figure 31: Condition Criteria
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4. Select First with Good Quality and select the Result tab to specify Zero-
based index

Criteria  Result | Inputs I

= The Value ltzelf

" |nput Mame

Figure 32: Condition Result

A cable failure should cause your OPC tag to provide a bad quality. We
could use this state to determine the cable condition as soon as we have one
OPC Tag which relies on the cable. We need another tag which always
provides a good quality this could be another DataWorX32 Register or a tag
from the Simulator OPC Server ICONICS.Simulator\SimulatePLC.Ramp.

5. Click the Inputs Tab of this condition and add for example the following two OPC
Tags:
YourServer\YourTag for example
WPCI\Kepware.KepserverEX. V4\PLC. Boiler. Temperature
ICONICS. Simulator\SimulatePLC.Ramp

Properties  [nput |EIF'E Elutputsl

& OPC Paint it Regigter = None &+ Expression I At Condition

i WWPC1AKepware. KepserverEs WANPLC Boile - Add Tags. | tove [p |
fr [COMICS . Simulator. 1 4SimulatePLC. R amp

Remove | Mu:uveDDwnl

Scan Rate [mzec]:

4 | | |1nuu -]

Figure 33: Condition Inputs

Make sure YourServer\YourTag is the top one in the list. It will correspond to Index O.
During runtime the CableCondition will provide value O in normal cases, but as soon
as the cable breaks, the value will be 1.

6. Click Apply and click the DataWorX32 traffic light to start runtime

CableCondition is now available to OPC Clients as the OPC Tag
ICONICS.DataWorX32.1\CableCondition

Note: An identical functionality would be obtained if a regular register was configured with the expression x=
if(quality ({{ Kepware.KepserverEX. VAPLC. Boiler. Temperature }}) == 192, 0, 1). It would test the quality value of the OPC
tag to be 192 (good quality) and return the value 0 and otherwise 1 to indicate a problem with the connection to the PLC.

© Copyright 2010, ICONICS, Inc. ICO-WPP-019
100 Foxborough Blvd., Foxborough, MA 02035 28



ICONICS WHITEPAPER

5 DataWorX32 Settings

The Tools, Options... menu allows you to configure DataWorXx32 Settings. In general
you do not need to change these settings, but we will briefly explain them.

General Settings

General |Fiuntime| Bruwselnterfacel

—Wiorkzpace settings

V¥ Save regional settings in registng

[ Autematically apply changes when selection iz changed
[ Enable hover selection. Howver Time: I S00 - =]

— Monitor wiew settings

Update Rate: 500 [ms]

] I Cancel | Help |

Figure 34: General Settings

Save regional settings in registry. DataWorX32 is available in other
languages as well such as Dutch, German etc. The GUI will typically appear in
the language of your Windows regional settings, but one may also force to load
the GUI in the language as specified in the registry.

Automatically apply changes is most convenient for a user to edit
configurations, otherwise the user would be prompted to confirm any change
made.

Enable hover selection is the effect that when the mouse points for a certain
time at a leave in the configuration tree, the item is selected without having to
click the item.

Monitor update rate is the refresh rate of the monitor window when View,
Monitor View is selected.
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Browse Interface

General I Furtime Browse Interface

v iﬁmwse redundant servers

¥ Browse My Computer’
[ Browse 'Metwork neighborhood' or ‘| nternet’

k. I Cancel Help

Figure 35: Browse Interface

The Browse interface settings have an effect on OPC Clients which may want to browse
through DataWorx32.

Browse ‘My Computer’ allows OPC Client to browse OPC Servers that are
installed on the DataWorX32 computer.

The browsed tag could look like
ICONICS.DataWorX32.8\ICONICS.Simulator.1\SimulatePLC.Sine

Browse ‘Network neighborhood or Internet’ allows the OPC Client to
browse through DataWorxX32 to OPC Servers which run on network nodes
accessible through a GenBroker configuration “OPC over TCP/IP”, “XML” or
DCOM. Configure GenBroker on the DataWorX32 node before attempting this.

An example of a browsed tag could be
ICONICS.DataWorx32.8\\\PC123\ICONICS.Simulator.1\SimulatePLC.Sine

Browse redundant servers allows the OPC Client to browse through a
Redundancy Alias that is configured in DatawWorX. The OPC Client will then see
all tags that are exposed by the redundant OPC Servers.

An example of a browsed tag could be
ICONICS.DataWorX32.8\[[REDUNDANCY]]\Tank.Level
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Runtime tab

General  Runtime Bruwselnterfacel

Minimal 5zan Bate for Agaregated Faints: IE [mzec]

k. I Cancel Help

Figure 36: Runtime

The minimal scan rate for aggregated points is useful when you would like to limit
the scan rate for subscribed OPC clients in order to reduce the load on the OPC Server.

© Copyright 2010, ICONICS, Inc.
100 Foxborough Blvd., Foxborough, MA 02035

ICO-WPP-019
31



ICONICS WHITEPAPER

6 Runtime Configuration

After configuring the DataWorX32 project, runtime can be started by clicking the traffic
light. A green light indicates the Runtime state.

Figure 37: DataWorx32 Toolbar

In a real project, there’s no need to click traffic lights. The DataWorX32 server acts like
any OPC Server and starts runtime automatically as soon as OPC clients connect.
However, it is often desired that DataWorX32 is already in runtime before clients
connect. GENESIS32 Tray (GenTray) could be configured to start DataWorX32
automatically for instance 10 seconds after the computer boots. GenTray is the purple
system tray icon which shows in the bottom right corner of the Windows task bar.

Figure 38: GenTray
To configure GenTray, complete the next steps:

Click Start, Programs, ICONICS Tools, GENESIS32 Tray to start the application.
Click the GenTray icon which shows in the Windows system tray.

Select Configure and the configuration dialog is shown. See figure 2.

Select for instance DataWorX32 from the drop-down list.

Select Include in AutoStart List

Select Include in AutoStop List and click OK.

ICONICS GENESIS32 Tool Tray Application Confipuration @
) atai or{ 32 Custorn
| [

S o

Service Parameters
™ Bun as Service

AutoStart Parameters
V¥ Include in AutoStart List

Relative Position : 0
Relative Delay [sec.]: |3

AutoStart List :

-

AutaStop Parameters
V¥ Include in AutoStop List

Relative Position 1

Relative Delay [sec.): |3

AutoStop List :

Application | Dielay ‘

Application | Delay |

Datawoi32 3 -

-

V¥ AutoStart GEMESIS32 Tool Tray
™ Show splash during startup

Impart & Expart this
configuration | configuration

Dataiw/on<32 3 -

MNote : Applications configured For AutaStart / AutaStop will be started /
stopped when GEMESIS32 Tool Tray is stated / stopped.

GEMESIS32 Taal Tray Startup Parameters

Startup Delay [sec.]: |10

0K Cancel

Figure 39: GenTray Configuration
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While DataWorX32 is in Runtime, registers may be added or other online changes may
be made. Changes are accepted after clicking the “Update Runtime” icon:

Figure 40: DataWorX32 Toolbar

DataWorX32 can also be registered as a service. The purpose of this is mainly that
DataWorX32 runs even if there is no user logged in on the computer. Configuring
DataWorX32 to run as a service can be done either through the GenTray user interface
as shown above, or manually from the command prompt “c:\Program
Files\ICONICS\GENESIS-32\Bin\ DwxRuntime.exe” /service

If DataWorX32 is configured to run as a service, you must configure DCOMCnfg.exe to
verify the DCOM settings of ICONICS DataWorX32 and the OPC Servers accessed by
DataWorX32. The ldentity settings of the servers should be set to a user name and
password of a user which has access rights to these servers.

For further information about DCOM setting refer to an appropriate ICONICS application note.
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