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1.0verview and Requirements

This guide will demonstrate how to establish a connection between the
KEPServerEX OPC Server and Kepware's LinkMaster OPC Bridge. Users must
complete the following before continuing with the tutorial:

e Configure the server project. Users may either select the appropriate
driver and settings or run the Simulation Driver Demo that is included
with KEPServerEX. The Simulation Driver Demo project will be used for all
examples in the tutorial.

e Start KEPServerEX and load the Simulation Driver Demo project. Once
the server project has been loaded, open the Runtime menu on the main
menu bar and verify that the server project has been connected.

2.Using LinkMaster as an OPC Client

LinkMaster is an OPC DA Client and an OPC DA Server. It can be used to bridge
data between devices in the same server or between different servers.

LinkMaster
OPC Server A OPC Server B

LinkMaster can also be used as a data concentrator by connecting to multiple
OPC Servers and providing a single OPC Server interface to other OPC Clients.

LinkMaster
OPC Server A OPC Server B OPC Server C
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2.1 Connecting to a Server with LinkMaster

The following instructions describe how to create a LinkMaster project to bridge
two devices in one OPC server. The same process can be used to bridge different
servers on the same PC or on multiple PCs.

Note: The information presented in this guide is also available in the LinkMaster

help file.

2.1.1 Starting LinkMaster

1. To start LinkMaster, double-click on the LinkMaster desktop icon.
Alternatively, click Start | Programs | Kepware Products |
LinkMaster. Then, select LinkMaster.

2. LinkMaster will open to a new project the first time it starts. After that, it
will open to the last project that was created and saved successfully. To
start a new project, click File | New.

_ioix]
File Edit “iew Users Toolz Help

WA IEE I LA

Local Machine Local Machine

Remate Machine Remate Machine

% Cuskom Remate Machines % Cuskom Remate Machines

Link. Mame I Descripkion I Input I Oukp

[Z8 Link Groups I 1| | _>|
Ready o

2.1.2 Browsing and Connecting to a Server

For information on locating the server that contain the items that will be placed
in the links, refer to the instructions below.

Note: This example browses the Local Machine, but users can easily browse a
Remote Machine. To do so, either click on the Remote Machine's expand icon or

simply double-click on it.

Important: Browsing for and connecting to servers requires that DCOM be
properly configured on all PCs involved in the OPC process.

File Edt “iew LUzerz Toolz Help
D@ &EE|o b B
Local Machine

-
% Custom Remote Machines

-,-L?g Remote Machine
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1. To start, click to expand the Local Machine or Remote Machine.

Note: It will take a few seconds for LinkMaster to browse for and return a
list of all the available OPC servers. For Remote Machines, users must
select the PC running the server for which it is looking. To do so, browse
the network. For more information on Custom Remote Machines, refer to
the LinkMaster help file.

File Edit “ew Uzerz Toolz Help
Dim@%'M£hl

18 KEPware KEPServerEx. v
:ﬁ Kepware KEPServerEX WS
:ﬁ KEPware.LinkMaster .41

EEI" Remoke Machineg
Eg--% Custom Remote Machines

<] | H

2. Locate the Program ID of the server that will be connected. Then, click to
establish a connection.

Note: The icon next to the Program ID changes from red to green in
order to indicate that the connection is good.

3. Next, expand the server connection to display the channels and devices
that are currently configured.

& LinkMaster -0l x|

File Edt “iew Users Toolz Help

Dmm@%'mx@axmﬂ
i ,' Local Machine
25 Remaote Machine

[:I .ﬁ.dvancedTags ;
[:l _Alarms&Events % Custom Remote Machines
D _Datalogger
[:I _OracleConnector
[:l _Swskem

-3 Channelt

-
4| | 3

Link. Mame | Descripkion | Inpuk | Cukp
(8 Link Groups I 4| | LI
Ready =

Note: Users can connect to multiple servers at one time, using one or
both of the browse panes to do so.
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2.2 Creating a Link Group

Once connected to at least one server, users can start defining data links. For
more information, refer to the instructions below.

1. To add a new link group, click Edit | New Link Group.

Note: Users can define as many link groups as needed within a single
project.

2. In this example, the default settings are acceptable. In the Link Group
Properties, click OK.

Link Group Properties x|

General |

— |dentification

M amne: Im

Dezcription: I

— Settingz

Server update rate: 250 = millizeconds

Client 10 refrezh rate: IEI 3: millizeconds

v Enable lirk transfers

[~ Remowve item references when link tranzfer iz dizabled

] I Cancel Help

Descriptions of the parameters are as follows:

Name: This parameter is used to enter the string that will
represent the data available from this group. Each link group
name must be unique and cannot exceed 80 characters in length.
For more information on the proper format of a Link Group's
name, refer to the LinkMaster help file.

Description: This parameter is used to enter a string of up to 64
characters in length.

Server Update Rate: This parameter is used to enter the desired
value in milliseconds. The Server Update Rate equates to the
group update rate of the server and dictates the rate at which the
OPC server will poll its connected devices. If the device's data
changes from one poll to the next, users can send the changed
data back to LinkMaster in a data change event. The default
setting is 250 milliseconds.

www.kepware.com

4 LinkMaster Connectivity Guide



e Client I/0 Refresh: This parameter is used to enter the desired
value in milliseconds. This setting is used to force an update for
the inputs of all links in the LinkGroup. As an Asynchronous Read,
all items will be returned regardless of whether they have changed
since the last poll. Furthermore, all items will be written to the
Link Outputs. The default setting is O milliseconds.

Note: Writing from a high speed input to a low speed output can
overload the write queue of the target OPC sever. This setting also
overrides the normal polling done by the target server, and forces
a read of the device being polled. If used, it is recommended that
this setting be set to a different rate than the Server Update Rate.

e Enable Link Transfers: This parameter is used to select whether
to turn on or turn off writes for the group. This setting can also be
set through a client by accessing the group’s "_Enabled” system
tag. The default setting is enabled.

¢ Remove item references when link transfer is disabled: This
parameter is used to select whether to remove the input and
output item references when link transfers are disabled. This
essentially stops the polling of the inputs. The default setting is
disabled.

2.2.1 The Link Group Icon

Link groups are located in the lower-left pane of the LinkMaster user interface.
Each Link Group is displayed with an icon that will indicate the Link Group status
by changing color. Descriptions are as follows:

e The group is running without errors when the icon is green =
¢ One or more items in the group are in error when icon turns gray =)

e The group's link transfers have been disabled when the icon is red & .

Note: LinkMaster's error log contains detailed messages on the error conditions
for each Link Item.

2.3 Creating Link Items for the Link Group

Once a link group has been created, Link Items must be added to it. When Link
Transfers are enabled in the Link Group, the item will be requested from the
server as soon as it has been added. If the server is not ready, errors will be
returned.

2.3.1 Adding Links with Drag and Drop

To make LinkMaster project creation quick and easy, Link Items can be created
through drag and drop. For more information, refer to the instructions below.
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1. To start, select the group to which the link item will be added.

I
La LinkM aster

File Edit “iew Users Toolz Help
SIS Y

B+ Kepware KEPServerEX.YS ;I
71 _AdvancedTags

- _AlarmssEvents J
-3 _Datalogger

- _OracleConnectar

2 _Swstem

-7 channell .
‘r.ﬂ.wwmﬂJ
(8] Link Groups I

Ready

2. Next, expand the channels of the device from which the input item will be
taken.

File Edit “iew Uszers Toolz Help
D@ H@sE|- % B
|:| _flarmsaEvents ;I
[:I _Datalogger
|:| _OracleConnector
[:I _Swstem J
5O
I:I _Syskem
-0 Devicel

I S e s bl
2 | _'*I_I
l%Groupﬂ

(= Link Groups I

Ready

3. Expand the device in order to display the available tags. If the tags are
located at the device level in the server, they will now be visible. If the
tags are located in tag groups beneath the device, keep expanding until
the desired tag is visible.

£ LinkMaster - [Untitled =] [Demo Ezpire

File Edit “iew Users Toolz Help
T TIEEEREEY:

(0 _System ﬂ
=3 Channell

1

= Groupd

[ Lirk Groups I

Fieady
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4. Next, browse to the desired tag. In this example, "Tag_1" is selected and

will be the input to the link.

5. Select the tag with the left mouse button, and continue pressing it while

dragging to the Link Item pane.

Then, release the mouse button.

Note: LinkMaster will automatically create a new link with the item as the
input. This value will be read from the target OPC server at the rate
specified in the Link Group Properties.

{0l x]
File Edit “iew Userz Tool Help
NS H@2F|[o t 2R X |2 H
I Channell ;I Local Machine
-3 _Syskem : =5 Remote Machine
[:l Devicel _I % Custom Remote Machines
-3 _Syskem
| _T.agl
: :--(:l _TagZ -
i|= ER | A..I._l'\__._l.:__l'\:___..JIII..:'._’_H
I@Eiruupﬂ Link Marme | Description | Inpuk | Cukp
B Lirko Local Machine\kKepw...  Unas
(8] Link Groups I 1 | | ﬂ
Ready v
6. If using LinkMaster to bridge two servers or devices, browse to and select
the item to which the input value will be written. This time, drag and drop
the item on the link that was just created.
Note: LinkMaster will immediately start writing the changing value to the
output item.
Important: Link items may be manually edited after creation in order to
change name, input items, and output items (or to add a description or
scaling).
Linik, Marne | Description | Inpuk | Oukputs | Data Tvpe
iLink.0 Local Machine\KEPw... Local Machine\kepwareKEPServe. .. ‘Word

1]

=

2.3.2 Adding Links Manually

Link Items can also be added to the Link Group manually. For more information,

refer to the instructions below.

1. To start, select the Link Group.

2. Next, add a new link by clicking Edit | New Link. Alternatively, click the

New Link icon =2,

3. The Link Item Properties will display the General tab. The new link
item will be given the next sequential default link name. This name can

be changed at anytime.
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Link Item Properties

General Ilnput | Cutput | Scaling |

— ldentifization

Mame: ILinkEI

LDrescription: I

— Sethngs

[~ Read-only client access

o |

Help

Cancel |

Descriptions of the parameters are as follows:

2.3.3 Adding an Input to the Link Item

e Name: This parameter is used to enter a string up to 80
characters in length. Link names must be unique to the Link
Group. For more information on the proper format of a Link
Group's name, refer to the LinkMaster help file.

¢ Description: This parameter is used to enter a string description
up to 64 characters in length.

e Read- only client access: When selected, this link will be "Read
only" or "Read/Write." "Read Only" prevents client applications
from changing the data contained in Link Item’s input and output
tags. When unchecked, this setting will allow client applications to

change the link item's value.

The Link Item Input is used to define the source of data that will be
transferred to one or more output items. This value will be read from the
target OPC server at the rate specified in the Link Group Properties. For more
information, refer to the instructions below.

1. In Link Item Properties, select the Input tab.

General  Input |Dut|:uut| Scalingl

Link Item Properties

— Properties

Machine name: ILDcaI M achine j

Server name: IKepware.KE PServerE= VD j

Access path: I

|termn 1D IEhanneI‘l .Devicel. Tagl _I

[rata type: I'W'u:nn:l j

(1]8 I Cancel Help
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In Machine Name, specify the location of the OPC.

In Server Name, select the server from the drop-down list.

In Item ID, either manually type the input tag's Item ID or click the

Browse icon to launch Quick Browse.

| Machine
E:ﬁ Kepware, KEPServerEX. Y5
i3 _AdvancedTags
- _Alarms&Events
[ _Datalogger
[ _CracleConneckar
-[C _Swskem
-3 Channell
[ [ _System
= [0 Devicel
-0 _Swstem

Eg--:ﬁ KEPware, LinkMaster, W1

- -,'-E.'g Remote Maching
E]--% Zusktom Remote Machines —

-

« | B

5. In Quick Browse, locate the desired tag and then double-click on it. The
Item ID will be written to the Item ID field, and the data type will be

changed to match the tag that was selected.

Link Item Properties

Generall Input  Output I Scalingl

— Properties Add |
tachine name: |Local Machine -
B I J Bemaove |
Server name: Fepware KEPServerEx b -
I J Update |
Access path: I
[term |0 I Channell,Devicel,.Tagz
Data type: I “Word j
tachine | Server | Accesz Path | [term IO | Data Type
Local Machine F.epware KEP... Channell.Devi.,  “ord
2k, Cancel Help
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Descriptions of the parameters are as follows:

¢ Machine Name: This parameter is used to enter the local
machine or a machine located on the local Ethernet network (if
available). If the server is located on the same machine as
LinkMaster, leave the setting as "Local Machine."

e Server Name: This parameter is used to specify the OPC server
that will be the data source. In this example, the input data will be
coming from KEPServerEX.

e Access Path: This is required by some OPC servers to complete
an item'’s definition. For more information, refer to the OPC
server's help documentation.

e Item ID: This parameter is used to enter the OPC server item
that will reference the data. If the server supports tag browsing,
users can select an item by using the Browse feature; otherwise,
refer to the server's help documentation for the correct Item
Name syntax.

e Data Type: This parameter is used to enter the requested data
type that should be used when communicating between the OPC
server and the OPC LinkMaster. The data type should agree with
the size and type of the register or memory location that is being
addressed. Supported data types are as follows:

Data Type Description

Native Default, as determined by the OPC Server.
Boolean Single bit.

Char Signed 8-bit value.

Byte Unsigned 8-bit value.

Short Signed 16-bit value.

Word Unsigned 16-bit value.

Long Signed 32-bit value.

DWord Unsigned 32-bit value.

Real Single precision floating point value (32-bits).
Double Double-precision floating point value (64-bits).
String A null terminated character array.

Note: All data types are available as array types.

2.3.4 Adding an Output to the Link Item

Link outputs are used to define one or more OPC items that will be written when
the Input item changes. They should not be used if the LinkMaster project is
being used to concentrate data into a single source.

1. In Link Item Properties, select the Output tab.
2. Next, enter the desired item in the Item ID field. Then, click Add.
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Note: Once finished, click Update.

Link Item Properties x|
Generall Input  Output | 5|:aling|
— Properties A |
Machine name: |Local Machine -
- I J Bemove |
Server name: Kepware KEPServerE= V5 -
I J Update |
Access path: I
Iterm (D | Channell.Devicel. Tagz
Data bwpe: IWord j
t achine | Server | Access Path | Item [D | Data Type
Local Machine Kepware. FEF... Channell.Devi... “word
0k Cancel Help

Descriptions of the parameters are as follows:

Machine Name: This parameter is used to select either the local
machine or a machine located on the local Ethernet network (if
available). If the server is located on the same machine as
LinkMaster, leave the setting as "Local Machine."

Server Name: This parameter is used to specify the OPC server
that will be the data source. In this example, the Input data will
be coming from KEPServerEX.

Access Path: This parameter is required by some OPC servers to
complete an item’'s definition. If unsure of the access path, refer to
the OPC server's help documentation.

Item ID: This parameter is used to enter the OPC server item
that will reference the data. If the server supports tag browsing,
users can select an item by using the Browse feature; otherwise,
refer to the server's help documentation for the correct Item
Name syntax.

Data Type: This parameter is used to enter the requested data
type that should be used when communicating between the OPC
server and the OPC LinkMaster. The data type should agree with
the size and type of the register or memory location that is being
addressed. Supported data types are as follows:

Data Type Description

Native Default, as determined by the OPC Server.
Boolean Single bit.

Char Signed 8-bit value.

Byte Unsigned 8-bit value.

Short Signed 16-bit value.

www.kepware.com

11 LinkMaster Connectivity Guide



Word

Unsigned 16-bit value.

Long

Signed 32-bit value.

DWord

Unsigned 32-bit value.

Real

Single precision floating point value (32-bits).

Double

Double-precision floating point value (64-bits).

String

A null terminated character array.

Note: All data types are available as array types.

2.3.5 Adding Scaling to a Link Item

LinkMaster supports Link Item Scaling, which allows raw input data from the
server to be scaled to an appropriate range for the Link Output item or client

application.

For example, a device that displays a temperature of 75.6 degrees on its panel
may return that value as a raw integer of 756 when the temperature is read.
The target output, however, may need that value as a floating point number.
Scaling would read the raw input and then scale it to a floating point number.

Link Item Properties x|

Generall [t I Output  Sealing |

" Hone f+ Linear

— Raw alue Range

Data type: Mative

High: |1 Qoo
Lo I':'

" Sguare root

— Scaled Value Fange

Data type: ID::qu:uIE j

High: I'I oo [ Clamp

Lo I':I [ Clamp
Urits: I

] I Cancel | Help r

Descriptions of the parameters are as follows:

o Raw Value Range: This parameter is used to specify the range of raw
data from the server. The valid range depends on the data type of the
Link Item. For example, if the data type was Short, the valid value range
of the raw value would be -32768 to 32767. The Low and High raw values
should match the values specified in the input server or device.

Note: The raw high range must be greater than the raw low range.
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e Scaled Value Range: This parameter is used to specify the range of the
resulting scaled value. The valid range depends on the data type of the
scaled value. A scaled value is usually assumed to result in a floating-
point value; however, LinkMaster does not make that assumption. The
Scaled Value's data type can be set to any valid OPC data type. This
provides users the ability to scale from a raw data type (such as Short) to
an engineering value with a data type of Long. The default scaled data
type is Double.

2.4 Verifying the Link

Once one or more links have been created, they can be verified by reading the
data as it changes. To do so, view the link's Raw value. Users can also view the
Scaled values, which will be displayed if applied.

Link. Namel Desc... | Input |Out|:|uts |Data T pel Raw Value | Scaled Yalue | Qualit: | Timestamp
= ] Local Machinelkepware KEPS... Local Machine\kepware KEPServe, ., word 2560 2560 Good 047 200608

v

2.5 Saving and Closing the Project

To save the project, click Help | Save. Alternatively, click the Save icon [ .

Note: LinkMaster will open to the last project that was created and saved
successfully.

3.Using LinkMaster as an OPC Server

LinkMaster can also be used to concentrate the data from multiple servers into a
single data source (or to throttle client poll rates). For an example, open

LinkMaster and then click the Launch OPC Client icon & . The OPC Quick
Client will start and automatically generate a project from the groups and items
available in LinkMaster.

Note: The OPC Quick Client has several groups that are not visible in the
LinkMaster project. These groups contain system-level information specific to the
Link Group and Link Item. For more information, refer to the LinkMaster help
file.

OPC Quick Client - Untitled = =]

File Edit “iew Tools Help

DE W uae® s 2RX
Elﬂj KEPware, LinkMaster, 1 Item ID | Data Type | Yalue | Timestamp | Qualiby | Update Counl

El LinkGroups.Group0 DLirkGroups. Group...  Word 3013 11:35:24:140  fGood 139
[:l Linkiaroups. aroupd, _System

|:| LinkGroups. Groupd. LinkD

< | i

Ready Itemn Count: 6
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