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Before You Begin

About This Book

This book describes how the Wonderware® FactorySuite Gateway (FS
Gateway) is configured and used, after it has been installed. The book is
organized in the following fashion:

Contents

Introduction: contains overview information about the FS Gateway and
the environment in which it works.

Configuring FS Gateway: contains general descriptions of the user-
interface elements of this gateway in addition to its functionality.

Connecting to an Archestr A Data Sour ce: contains specific information
about configuring a connection between aclient and an ArchestrA data
source.

Connecting to an OPC Data Sour ce: contains specific information about
configuring a connection between a client and an OPC data source.

Connecting to a DDE/Suitel ink Data Sour ce: contains specific
information about configuring a connection between aclient and a
DDE/SuiteLink data source.

Connecting to an InTouch Data Source: contains specific information
about configuring a connection between a client and an InTouch data
source.

System Names: describes the system item-naming conventions for
targeted devices.

Troubleshooting: provides information about error messages and codes
displayed by this gateway.

Reference: describes the FS Gateway architecture in general.

Index

You can view this document online or you can print it, in part or whole, by
using the Adobe Acrobat Reader’s print facility. To view this document
properly, you must use version 4.0 or later of the Acrobat Reader.

FS Gateway User’s Guide
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Documentation Conventions

This documentation uses the following conventions:

Convention Used for

Bold Menus, commands, buttons, icons, dialog boxes and

dialog box options.

Monospace Start menu selections, text you must type, and

programming code.

Italic Optionsin text or programming code you must type.

Technical Support

Wonderware Technical Support offers avariety of support options to answer
any questions on Wonderware products and their implementation.

Prior to contacting technical support, please refer to the relevant chapter(s) in
this FactorySuite Gateway User’s Guide for a possible solution to any problem
you may have with FS Gateway. If you find it necessary to contact technical
support for assistance, please have the following information available:

The type and version of the operating system you are using. For example,
Microsoft Windows XP.

The exact wording of the error messages encountered.

Any relevant output listing from the Log Viewer or any other diagnostic
applications.

Details of the attempts you made to solve the problem(s) and your results.
Details of how to recreate the problem.

If known, the Wonderware Technical Support case number assigned to
your problem (if thisis an ongoing problem).

FS Gateway User’s Guide
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CHAPTER 1

Introduction

This chapter provides you with an overview of the Wonderware® FactorySuite
Gateway (referred to as FS Gateway throughout the remainder of this
document), the communication protocols used between data sources and
clients, accessing items, and product features.

Contents

Overview

*  Qverview
®  Communications Protocols
® Accessing ItemsviaFS Gateway

® [eatures

FS Gateway isaMi crosoft® Windows® application program that actsas a
communications protocol converter. It was built with the ArchestrA DAS
Toolkit. FS Gateway can be used to link clients and data sources that
communicate using different data access protocols. The basic rules for FS
Gateway include:

® Oneinstance of FS Gateway can run per node.

® FSGateway can be configured to run as a service (auto or manual) or not
asaservice.

® FSGateway can be activated and deactivated using the DA Server
Manager snap-in.

® FSGateway can be activated asa COM Server (OPC Server) using
standard COM activation mechanisms.

® FSGateway can be run in-proc or out-of-proc within OPC clients.

® FSGateway can communicate only with ArchestrA data source
components delivered with Industrial Application Server v2.0. Earlier
versions of IAS are not supported.

FS Gateway allows Windows application programs access to datafrom a
variety of data sources. The following matrix indicates supported source/client
mappings. Clients are listed in the left column, data sources are displayed
across the top row, and N/A means not supported.

FS Gateway User’s Guide
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OPC

v2.05

Data FastDDE |FastDDE

Access |SuiteLink DDE v2 /0 v3 1/0

Server |I/O Server |ArchestrA [I/O Server |Server Server InTouch
OPC N/A Yes Yes Yes Yes Yes Yes
Client
SuiteLink |Yes N/A Yes Yes Yes Yes Yes
Client
DDE Yes Yes Yes N/A N/A N/A Yes
Client
FastDDE N/A N/A Yes N/A N/A N/A N/A
v2 Client
FastDDE Yes N/A Yes N/A N/A N/A N/A
v3 Client

Note InTouchv7.11 and greater is supported. FastDDE v2 supports value
data only. FastDDE v3 supports VTQ (value, time, quality). All versions of
DDE must be local (NetDDE is not supported). FS Gateway must be located
on the same node as ArchestrA in order to use that data source.

To access FS Gateway, the chosen client must also have avalid configuration,
which is client specific.

Communications Protocols

Protocols

FS Gateway communicates with data sources and clients using one of the
following communications protocols:

OPC

SuiteLink

DDE
FastDDE

ArchestrA Message Exchange

For more information about FS Gateway architecture, see the Reference
section.

FS Gateway utilizes the following application communications protocolsto
communicate with data sources and clients.

FS Gateway User’s Guide
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OPC

OPC (OLE for Process Control) is a non-proprietary set of standard interfaces
based on Microsoft’s OLE/COM technology. This standard makes possible
interoperability between automation/control applications, field systems/
devices, and business/office applications.

Avoiding the traditional requirement of software/application developersto
write custom drivers to exchange data with field devices, OPC defines a
common, high-performance interface that permits this work to be done once,
and then easily reused by HMI, SCADA, control and custom applications.

Over anetwork, OPC uses DCOM (Distributed COM) for remote
communications.

SuiteLink

SuiteLink uses a TCP/IP-based protocol and is designed specifically to meet
industrial needs such as data integrity, high throughput, and easier diagnostics.
This TCP/IP standard is supported on Windows NT and Windows NT-
technology-based operating systems (for example, Windows 2000, Windows
XP and Windows 2003).

SuiteLink is not areplacement for DDE or FastDDE. The protocol used
between a client and a server depends on your network connections and
configurations. SuiteLink provides the following features:

®*  VaueTimeQuality (VTQ) placesatime stamp and quality indicator on all
datavalues delivered to VTQ-aware clients.

®* Extensive diagnostics of the data throughput, server loading, computer
resource consumption, and network transport are made accessible through
the operating system’s performance monitor. Thisfeature s critical for the
operation and maintenance of distributed industrial networks.

® Consistent high data volumes can be maintained between applications
regardlessif the applications are on a single node or distributed over a
large node count.

®  The network transport protocol is TCP/IP using Microsoft’s standard
WinSock interface.

DDE

DDE (Dynamic Data Exchange) is a communications protocol developed by
Microsoft to allow applicationsin the Windows environment to send/receive
data and instructions to/from each other. It implements a client/server
relationship between two concurrently running applications.

The server application provides the data and accepts requests from any other
application interested in its data. Requesting applications are called clients.
Some applications such as InTouch and Microsoft Excel can simultaneously be
both a client and a server.

FS Gateway User’s Guide
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FastDDE

FastDDE provides a means of packaging many proprietary Wonderware DDE
messages into a single Microsoft DDE message. This packaging improves
efficiency and performance by reducing the total number of DDE transactions
required between a client and a server.

Although Wonderware's FastDDE has extended the usefulness of DDE for our
industry, this extension is being pushed to its performance constraintsin
distributed environments.

ArchestrA Message Exchange

Message Exchange is a proprietary communication protocol used by
Invensys's ArchestrA infrastructure. It provides data communication across
ArchestrA’s object-based system.

Accessing Items via FS Gateway

The method for accessing items through FS Gateway depends on the
communications protocol being used.

OPC

In the case of OPC communications, the protocol addresses an element of data
in a conversation with six characteristics. node name, program name, group
name, device group, link name, and item name.

®  The node name (required for remote access) and device group are
optional.

* A fully qualified OPC Item name (ItemID) is composed of the link name
and item name.

® All other characteristics are specified through separate FS Gateway
means.

To access an OPC item, the OPC client needs to connect to FS Gateway (either
in-process or out-of-process) and create an OPC group defining the data-
acquisition properties for the collection of items to be added. Although OPC
groups can be either public or private, FS Gateway only supports private
groups. Public OPC groups are shared across multiple clients, whereas private
OPC groups are local to asingle client. Optionally, a device group, which
indicates the access path to the items for read/write, can be specified from FS
Gateway.

The following briefly describes each characteristic of the OPC protocol:

® node name: Computer (host) name identifying a specific node on the
network (for Remote Access ONLY).

® program name: The registered OPC server name uniquely identifying a
specific server (Progl D). For FS Gateway, the program nameis
Archestr A.FSGateway.1.

® group name: The OPC group created from the client for organizing a
collection of items logically with the same data acquisition properties
between the client and the server, such as update rate.

FS Gateway User’s Guide
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Features

device group: Meaningful names configured in FS Gateway under a
specific data source for the common custom attributes between FS
Gateway and the source, such as update interval. If not specified from the
client, the default device group using the global configuration attribute
values from FS Gateway is assumed. Functionally, a device group is
equivalent to an access path (optional).

link name: The set of hierarchy node names, representing the specific data
source on a communications path link from the hierarchy root to a specific
source as configured for FS Gateway under the DA Server Manager,
separated by delimiters.

item name: A specific data element, the leaf of the hierarchy tree of FS
Gateway, within the specified group.

DDE/SuiteLink

In the case of DDE/SuiteLink communications, the protocol addresses an
element of datain aconversation that uses afour-part naming convention. That
convention includes the node name, application name, topic name, and item
name. The fully qualified DDE/SuiteLink naming convention includes all four
parts, although the node name part (required for remote access only and only
for SuiteLink) is optional. The following briefly describes each portion of this
naming convention:

node name: Computer (host) name identifying a specific node on the
network (for remote access only).

application name: In the case of data going to clients viathe
DDE/Suitel ink Plugln of FS Gateway, the application name portion of the
addressis FSGateway.

topic name: Meaningful names are configured in FS Gateway to identify
specific data sources. These names are then used as the topic namesin all
conversations with that source. Topic name maps to a device group
defined in FS Gateway.

Note You can define multiple device-group (topic) names for the same
data source to poll different data at different rates.

item name: A specific data element within the specified topic.

For more information on item names, see the Item Names sections for the
respective data sources as well as System Items.

FS Gateway provides the following features:

The ability to communicate over multiple application-level protocols at
the sametime.

The ability to add new application-level protocols on the fly.
The ability to be configured remotely.
New, robust diagnostic abilities.

FS Gateway User’s Guide
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For more in-depth information on FS Gateway architecture, see the Reference
section.

FS Gateway User’s Guide
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CHAPTER 2

Configuring FS Gateway

Once the FS Gateway has been installed, a small amount of configuration is
required. Configuration is done through the DA Server Manager, whichiis
hosted by the System Management Console (SMC).

Open the SMC by clicking Sart, pointing to Programs and then
Wonderware, and then clicking System M anagement Console. Navigate in
the DA Server Manager utility to the FS Gateway hierarchy.

Before FS Gateway can be activated, the data source hierarchy must be built to
establish communications between data source and client. Build this hierarchy
by adding one or more nodes to the FS Gateway hierarchy. Once that hierarchy
is built, each data source can be configured.

Important! Torun FS Gateway asaservice, right-click the FS Gateway name
(Archestr A.FSGateway.1) under DA Server Manager and select Configure
As Service from the shortcut menu. You can configure it as an auto service or
manual service. (For more information about configuring as a service see the
Activation/Deactivation/ Service Component of the DA Server Manager
documentation.) FS Gateway must be run asa serviceif you are using a
DDE/SuiteLink client.

Note Microsoft Windows NT does not support Microsoft Management
Console (MMC). So for Windows NT 4.0 (Workstation and Server) users, the
DAServer Manager is unavailable on this platform. NT users must install at
least FS Gateway’s DA Server Manager option on a remote computer running a
supported post-NT operating system. Perform all of the required configuration
on the NT-based FS Gateway as mentioned in this chapter from this remote
node. FS Gateway should reside on the same computer as your DDE data
source because NetDDE is not supported.

Contents

®  Getting Started Quickly with FS Gateway
® Configuring FS Gateway
®  Configuring Device Item Definitions

® Hot Configuration

FS Gateway User’s Guide
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Getting Started Quickly with FS Gateway

This section briefly describes the procedures required to prepare the FS
Gateway for use. Detailed descriptions of each step can be found in later
sections of this documentation. This section isintended for people who are
familiar with FS Gateway.

If you are not familiar with FS Gateway functionality, please read the more-
detailed procedures in Configuring FS Gateway.

To preparethe FS Gateway

1

Install FS Gateway by running the Setup.exe program.

Note Instalation instructions are included in the product’s Installation
Guide (filename: | nst al | - FSGat eway. chm).

®  Accept al the default settings during installation.
Start the System M anagement Console.

From the System M anagement Console, find the DA Server Manager
utility and then FS Gateway below in the hierarchy tree.

® Under the Local branch node, find FS Gateway (named
Archestr A.FSGateway.1).

® Seethe DAServer Manager documentation for general information
about working in this snap-in environment.

The new FS Gateway must now be configured.

® Before proceeding, determine the type of data source(s) to which you
plan to connect.

Right-click the Configuration object in the tree, and select one of the five
data source objects from the shortcut menu (Add Suitel ink Object, Add
DDE Object, Add Archestr A Object, Add OPC Object, or Add
InTouch Object).

®* A new object is created as anode in the hierarchy tree and is named
New_<OBJECTNAME>_000 by default.

®* |nthisstep and succeeding steps, each hierarchy entry is added in
"edit mode," providing a convenient place for you to appropriately
name components of your specific environment.

® |f you do not rename the object at this time, a numeric sequencing
system is applied. Any hierarchy entry can be renamed at a later time.

Right-click on the new object, and from the shortcut menu, select the
appropriate one of the following:

Add Topic Object

Add Archestr AGroup Object
Add OPCGroup Object

Add InTouchGroup Object

Configure the respective topic or group objects, if applicable, with
appropriate values.

FS Gateway User’s Guide
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FS Gateway is now ready for use. In order to useit, you must activate it from
the DA Server Manager by right-clicking the FS Gateway name

(Archestr A.FSGateway.1) and selecting the Activate Server command on
the shortcut menu.

Configuring FS Gateway

Important! FS Gateway is hosted by the DA Server Manager, a Microsoft
Management Console (MMC) snap-in, which is part of the ArchestrA System
Management Console (SMC) suite of utilities. Many high-level functions and
user-interface elements of the DA Server Manager are universal to numerous
products created with the ArchestrA DAS Toolkit. Only the documentation for
the DA Server Manager contains descriptions of those universal functions/UI
elements. Therefore, reading the documentation for both the MM C and the
DA Server Manager is critical to understanding this user’s guide. To read the
documentation about the MMC and DA Server Manager, click the Help
command on the SMC’s Action menu. Both the MMC’s help and the
DAServer Manager’s help are displayed. An Adobe Acrobat version of the
DAServer Manager documentation (filename: DASer ver Manager . pdf) is
also availablein the CD-ROM folder \ User Docs\ Engl i sh.

Note The shortcut menu items described in this document typically represent
only asubset of any actual shortcut menu. Most items in each shortcut menu
are standard Microsoft Windows or MM C-specific commands. For more
information about those commands, please see MMC help.

To prepare FS Gateway
1. Install FS Gateway by running the Setup.exe program.

Note Installation instructions are included in the product’s Installation
Guide (filename: | nst al | - FSGat eway. chmn).

2. Accept all the default settings during the installation.

3. Start the System Management Console. by clicking Sart, pointing to
Programs and then Wonderwar e, and then clicking System
Management Console.

4. From the System Management Console, find the DA Server Manager
utility and then FS Gateway below in the hierarchy tree. See image below.

® Click on Default Group, then the Local node.

® Under the Local node, find FS Gateway (named
Archestr A.FSGateway.1).

® Seethe DAServer Manager documentation for general information
about working in this snap-in environment.

FS Gateway User’s Guide
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#% SMC - [Archestra System Management Console {D3ND3)\DAServe - |I:I|£|

J Ackion  Wiew Jd:' 'P|||@ J

Tree I Componenk |'-.-'er5i|:|n |Euild Date
EIFSGatewa'y' 0047.004&,0000, January 30, 2004

ﬁ archestrd System Management Console
#-B5] Log viewer
El@ DaServer Manager
=58 Defaul Group
E@ Local
E@! Archestr, FSGateway, 1
-8 Configuration

FE]FsGateway [Shell]  0000.0039.0000.
FT] original DAS Toolkit 0685.0000.0000.

FfloasEngine 0655.0337.0000.
FE Plugngpe 0655.0155.0000.
Fl PlugInDDESL 06&8,0155.0000,

Cctober 10, 2003
December 3, 2003
December 3, 2003
December 3, 2003
December 3, 2003

Important! Selecting the Configuration object of the hierarchy tree
displays the Global Parameter s configuration view for FS Gateway. The
default Poke Mode settings for FS Gateway is Optimization mode. If you
intend to put more than 5,000 items on advise, we recommend that you set
Transaction Message Timeout to 120 seconds. Configure all other global
parameters as required. For more information about the Global

Par ameter s configuration view, including descriptions of the different
Poke Modes, see the DA Server Manager documentation. Global
parameters that appear dimmed are either not supported or cannot be
configured in FS Gateway. Simulation Mode is not supported.

5. Beforeactivating FS Gateway for connection, you must first build and
configure a hierarchy of one or more data sources to establish
communications between sources and clients.

Note For step-by-step procedures on how to build and configure this
hierarchy, please see the section, "FS Gateway Data Source Hierarchy."

6. You may create desired groups and topics for each data source by:

®* Navigating to a data source object in the DA Server Manager tree

view.

®* Right-clicking the object and selecting the group/topic object
provided. Each data source has only one type of group or topic object
that can be added to the hierarchy.

®  Configure the group or topic.

7. Finadly, you may create desired deviceitems for each group or topic by:

®  Sdlecting the group or topic object.

® (Clicking the Device Itemstab.

®* Right-clicking anywhere in the Device | tems configuration view and
clicking Add from the shortcut menu.

FS Gateway User’s Guide
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Important! For step-by-step procedures on configuring Device Items,
please see the section, "Configuring Device Item Definitions."

Note When you are viewing the configuration hierarchy of FS Gateway and
someone views the same FS Gateway in another instance of the DA Server
Manager, the second instance is displayed in read-only mode. To gain
configuration access in this second instance, you must close the first instance
of the DA Server Manager (or just remove focus from the FS Gateway
hierarchy) and then toggle focus away from and then on the FS Gateway
hierarchy of the second instance.

FS Gateway is now ready for use. In order to useit, you must activate it. The
following rules apply:

® |f you areusing an OPC Client, FS Gateway can be auto-started.

® |f you are using DDE/Suitelink, you must start FS Gateway either asa
manual or automatic service.

®* To activate FS Gateway, right-click on Archestr A.FSGateway.1 and
click Activate Server on the shortcut menu.

FS Gateway Data Source Hierarchy

Note Before attempting to configure FS Gateway, you should determine the
hierarchical structure of the data sources you wish to use.

The data source configuration part of the FS Gateway hierarchy begins under
the Configuration branch.

Note The default name created from adding ahierarchy object isin the format
of New_<ObjectName>_###, where <ObjectName> is the name of the
object type and ### is a numeric value starting from "000" enumerated
sequentially per hierarchy object. The hierarchy object name can contain up to
32 characters. The link name for the OPC itemsis constructed by assembling
the respective object names of the nodes along the hierarchy tree in the logical
order, starting from the data source root down to the leaf. Therefore, the link
name is always unique.

For information about configuring specific data sources, refer to the following
sections:

® Connecting to an ArchestrA Data Source

® Connecting to an OPC Data Source

® Connecting to a DDE/Suitelink Data Source
® Connecting to an InTouch Data Source

FS Gateway User’s Guide
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Archiving Configuration Sets

After your FS Gateway has been configured, you can archive that specific
configuration. You can archive more than one configuration set, and
subsequently choose different configurations for different purposes.

To archive configuration sets

1. Inthe DAServer Manager, right-click on the Configuration node in the
hierarchy below your FS Gateway.

2. Select Archive Configuration Set from the shortcut menu.

3. Inthe Archive Configuration Set configuration view, provide a
Configuration Set Name.

4. Click Archive.
® All current configuration values are saved to the archived set.
Once you have archived at |east one configuration set, you can select it for use.
To use different configuration setsfrom the current one
1. Make sure FS Gateway is not running.

2. Inthe DAServer Manager, right-click the Configuration node in the
hierarchy below FS Gateway.

3. Select Use Another Configuration Set from the shortcut menu and click
on a configuration set in the sub-menu.

® All parametersin the FS Gateway configuration hierarchy change to
the chosen configuration set.

Configuring Device Item Definitions

The Device Itemstab in a data source’s topic or group (also on the data source
tier for InTouch and ArchestrA) is used to define aliases to actual data source
items. The Device Items configuration view is the place where the following
activities are performed:

®  Creating new device item definitions for data source items.

®* Modifying existing device items.

® Deleting existing device items.

® Exporting thelist of device itemsto a comma separated values (.csv) file.
A .csv file can be opened with Microsoft Excel or any text editor.

® |mporting device itemsfrom a.csv fileinto the Device | temstab.

Each device item definition should contain a unique name for the data source
associated with it.

For detailed information about item naming conventions in FS Gateway, see
the Item Names sections for the respective data sources as well as System
Items.
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Device Item Definitions

The Device Items configuration view is used to add, clear al, rename, delete,
import and export device items.

'-\';"fr Mode Type: InTouch Delimiter: .

Device ltems

Hame | [tern R eference

The Device | tems configuration view has the following two columns:
®* Name: This column defines the alias names to actual data source items.

* |tem Reference: The actual data source item names defined in this
column.

Note When you create or add a new device item, a unique name needs to be
entered for it.

To create or add deviceitems

1. Tocreate or add device items, right-click anywhere in the Device Items
configuration view.

2. Select the Add command from the shortcut menu.

® A deviceitemiscreated, and it is numerically named by default.
For example, Item_0, Item_1, and so on.
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3. Change the default name by double-clicking on it and entering the new
name.

® Enter aunique name for the new device item.
To add item references

Item references for each of the device items that have been created can be
added as follows:

1. Intheltem Reference column, double-click on the areain the same
horizontal line as the selected device item.

2. Typeinthe actua data source item name in the frame that appears.

3. Click anywhere in the configuration view or press the Enter key to have
the change take effect.

Torename a deviceitem from thelist
1. Right-click on the device item to be renamed.

2. Select the Rename command from the shortcut menu and enter the new
device item name.

3. Click anywhere in the configuration view or pressthe Enter key to apply
the change.

To delete a deviceitem from thelist
1. Right-click on the device item to be del eted.
2. Select the Delete command from the shortcut menu.

® Thedeviceitem and its corresponding data source item name are
deleted from the configuration view.

Note When you select another part of the FS Gateway tree hierarchy, you are
prompted to save the modifications to the configuration set.

Toclear all deviceitems
1. Right-click anywherein the Device Items configuration view.
2. Select the Clear All command from the shortcut menu.

® All thedeviceitemslisted in the configuration view, including their
corresponding data source item names, are del eted.

To export deviceitems

When you want to archive alist of device items, use the Export feature in the
Device Items configuration view.

1. Toexport thelist, right-click anywhere in the Device | tems configuration
view.

Select the Export command from the shortcut menu.
Select the folder into which the list is to be saved.
Name the list to be exported.

Click the Save button.

a &~ WD

® Thewholelistissaved asa.csv file.

FS Gateway User’s Guide



Configuring FS Gateway 23

Toimport deviceitems

The Import feature in the Device | tems configuration view is used to import
an archived list of deviceitemsinto the configuration view.

1. Toimport thelist, right-click anywhere in the Device | tems configuration
view.

2. Select the Import command from the shortcut menu.
Select the archived list (.csv fil€) to be imported.
4. Click the Open button.

®* Thewholelist isimported into the Device | tems configuration view.

Note Duplicate items with the same Item References are ignored during
import. Duplicate items with different Item References cause a dialog box to
be displayed, in which you must make a selection.

Important! FSGateway resolvesitem namesfromitsclientsat runtimein the
following order:

1. System items (those prefixed with $SY S$)

2. Device items (those defined in the Device I tems configuration view)

3. All other items (validated directly from the PLC device)

Hot Configuration

FS Gateway is mostly hot-configurable. For instance, you can do the following
while the gateway is activated:

®* Modify Global Parameters

® Add, delete, or modify data source nodes

® Add, delete, or modify device groups or topics

®* Add, delete, or modify deviceitems

®* Modify data source and group/topic configuration

ArchestrA user login datais not hot-configurable. FS Gateway must be
restarted for the new values to take affect.

Note Noneof FS Gateway’s parameters are hot configurable wheniit is
installed on Windows NT.
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CHAPTER 3

Connecting to an ArchestrA
Data Source

To connect to an ArchestrA data source, create and configure its hierarchy
(data source and groups), and use the proper item naming conventionsin its
client(s).

Refer to Configuring FS Gateway for ageneral overview about configuring
data sources in FS Gateway.

Contents

® Configuring an ArchestrA Data Source Object
® Configuring an ArchestrA Group Object

® Configuring Device Items

® ArchestrA Item Names

® ArchestrA Data Conversion

Configuring an ArchestrA Data Source Object

To add an ArchestrA data source object to your FS Gateway
hierarchy

1. Right-click Configuration in the hierarchy, and select Add ArchestrA
Object from the shortcut menu. The following rules apply:
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®* A new object is created in the hierarchy tree and is named
New_Archestr A_000 by default (in "edit mode"). Rename it, if
desired. You are allowed to add only one ArchestrA data source.

The New_Archestr A_000 Parameters configuration view (right pane) is
displayed.

[f,ﬁ Node Type: Archestri Delimiter: .

Mew_Archestid,_ 000 Parameters | Device |tems

Device Group Marme: I.-'l'-.rn::hestr.-’-\-.

Reconnect Attempts: |3

Reconnect Period: |3|:||:||:||:| tSec

—rite Credentialz
I« Fead Only

Darmairn; I

Izer Mame: I

Paszword: I

2. Configure the new ArchestrA object according to the following option
definitions:

® Device Group Name— Name of the topic to which DDE or
SuiteLink clients of FS Gateway connect in order to accessitemsin
the ArchestrA data source. Default value is ArchestrA (this cannot be

edited).

® Reconnect Attempts— Number of times FS Gateway attemptsto
reconnect to the specified data source if aconnection fails. Zero (0)
means no limit to the number of attempts. Minimum/maximum range
is0to 1,000,000. Default valueis 3. Entry of avauethat is
excessively out of the allowed range will display an error message
about illegal format.
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® Reconnect Period — Delay (in ms) between reconnection attempts if
a connection fails. Minimum/maximum range is 10,000 to 300,000
ms (corresponding to the range of 10 sec to 5 min). Default valueis
30000 ms. Entry of avalue that is excessively out of the allowed
range will display an error message about illegal format.

®* Write Credentials— User credentials created in ArchestrA for write
qualifications.

® Read Only — Check thisbox to make all items connected through the
ArchestrA data source read only. This qualification isin addition to
any read-only condition that ArchestrA imposes. Unchecking this box
only removes FS Gateway-imposed read-only qualifications. In other
words, itemsinherently read-only in the data source remain so.
Default valueis checked.

® Domain — Thisoption, User Name and Password are credentials
used to logon to ArchestrA if the Read Only box is unchecked and
ArchestrA has security enabled. In such a case, you must enter valid
credentials as configured in ArchestrA. Default valueis blank.

Note The Domain option should have a valid domain name when the
ArchestrA security authentication mode is"OS Users' or "OS Groups".
This option should be left empty when the ArchestrA security
authentication modeis " Galaxy".

® User Name— This option, Domain and Password are credentials
used to logon to ArchestrA if the Read Only box is unchecked and
ArchestrA has security enabled. In such a case, you must enter valid
credentials as configured in ArchestrA. Default value is blank.

® Password — Thisoption, Domain and User Name are credentials
used to logon to ArchestrA if the Read Only box is unchecked and
ArchestrA has security enabled. In such a case, you must enter valid
credentials as configured in ArchestrA. Password datais stored in the
FSGateway.AAcfg configuration file, but in encrypted form. Default
valueis blank.

Note ArchestrA user login datais not hot-configurable. FS Gateway
must be restarted for the new values to take affect.

Configuring an ArchestrA Group Object

Although the ArchestrA namespace is flat, ArchestrA groups provide an
artificial grouping hierarchy. Items are added in the same way at both the
ArchestrA data source and group levels. In both cases, the same ArchestrA
attribute isreferenced, the exception being the ArchestrA Item ID Prefix that is
provided at the group level.

To add a group object to your ArchestrA data source hierarchy

1. Select the new data source object, right-click it, and then click Add
Archestr AGroup Object on the shortcut menu.
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®* A new object is created in the hierarchy tree and is named
New_Archestr AGroup_000 by default (in "edit mode"). Renameit,
if desired. You are allowed to add up to 100 new group objects.

Note Do not configure an ArchestrA group name to be identical with an
item prefix. This name clash could cause unexpected behavior. Identical
means the same in a case-insensitive manner. For more information, see
Using Item Prefixes. Naming an ArchestrA group the same as an item (or
thefirst part of an item name) also causes an ambiguity in the FS Gateway
namespace. In other words, do not name an ArchestrA group "Float" if a
"Float.PV.Vaue' item existsin the Galaxy.

The New_Archestr AGroup_000 Parameter s configuration view (right
pane) is displayed.

Mode Type: ArchestrAGroup Delimiter: .

MHew _ArchestidGroup_000 Parameters | Device |kems

Device Group Name: I Mew _Archested, 000 _Mew ArchestidGroup_ 000

Archestd, [vem |0 Prefis: I

[~ Read Only

2. Configure the new group object according to the following option
definitions:
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® Device Group Name — Name of the topic that DDE or SuiteLink
clients of FS Gateway connect to in order to accessitems at the
ArchestrA group. Default value is the concatenation of the ArchestrA
object’s name and the group object’s name (this cannot be edited).

® ArchestrA Item I D Prefix — A string prefixed to item names added
through this ArchestrA group. For instance, a prefix of "Blower_"

would be added to an item such as "001.Templ" to create an item
request of "Blower_001.Templ". Default value is blank.

® Read Only — Check thisbox to make all items connected through the
ArchestrA group read only. This qualification isin addition to any
read-only condition that ArchestrA imposes. Unchecking this box
only removes FS Gateway-imposed read-only qualifications. In other
words, itemsinherently read-only in the data source remain so.
Default value is unchecked.

Example (see image below):
An ArchestrA data source called "ArchestrA"
A single ArchestrA group called "Blower"

EGL Archestri, FSGateway. 1
=18 Configuration
=18 Archestra

- E Blower

Important! Each group or topic must be uniquely named for the data source
associated with it.

Configuring Device Items
ArchestrA data sources allow you to add items either at the data source branch
of the hierarchy or through group objects.
See Device Item Definitions for more on Device Items.

You can add items directly to the ArchestrA data source branch or in a group
that allows you to group related ArchestrA tagnames together.

To add device items to your group, select the new group object and click the
Device Items tab. For more information, see Configuring Device Item
Definitions.

ArchestrA Item Names

Important! Writes are not supported from FS Gateway to an ArchestrA item
whose security is configured as SecuredWrite. Writes to items configured as
VerifiedWrite are supported.
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This section describes how a connected client requests access to items (or
attributes) of aparticular ArchestrA data source.

The following are examples of pairs of client/data source connections viaFS
Gateway, and their associated item name syntax:

® Toaccessanitemin ArchestrA via FS Gateway through an OPC client,
use the following syntax:

Establish connection:
"ArchestrA.FSGateway.1"
Referenceitem:
"ArchestrA.TIC101.PV"

® Toaccessanitemin ArchestrA via FS Gateway through a DDE or
SuiteLink client, use the following syntax:

Establish connection:
Application = FSGateway

Topic (Device Group) = ArchestrA
Referenceitem:

"TIC101.PV"

Example #1

Assume that the ArchestrA data source is named "ArchestrA" and an attribute
exists called "Blower_001.Templ".

OPC Client

To access theitem in an ArchestrA data source via FS Gateway through an
OPC client, use the following syntax:

Establish connection: "ArchestrA.FSGateway.1"
Referenceitem: "ArchestrA.Blower_001.Templ"
DDE/SuiteLink Client

DDE and SuiteLink clients add items to a Device Group associated with the
ArchestrA data source. The topic the DDE/SuiteLink client needsto connect to
FS Gateway is provided by this Device Group. The Device Group associated
with the ArchestrA data sourceis created automatically and always named
"ArchestrA".

To accesstheitem in an ArchestrA data source via FS Gateway through aDDE
or SuiteLink client, use the following syntax:

Application: FSGateway

Topic (Device Group): ArchestrA

I[tem: Blower_001.Templ

Excel cell reference: =FSGateway|ArchestrA!Blower_001.Templ
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ArchestrA groups allow you to group related ArchestrA tagnames together.
Items can be added to ArchestrA groupsin the same way as they are added to
the ArchestrA data source. The same ArchestrA attributeis referenced whether
the items are added directly to the data source or to a group.

Example #2

Assume a configuration with an ArchestrA data source named "ArchestrA"
and a single group called "Blower".

OPC Client

OPC clients may add items to either the data source or the group. Fully
qualified OPC item names are created by concatenating the hierarchy tiers,
separated by periods. Therefore, to access the item (attribute
"Blower_001.Templ") in an ArchestrA group via FS Gateway through an OPC
client, use either of the following syntax formats, which are equivalent:

ArchestrA.Blower_001.Templ
ArchestrA.Blower.Blower_001.Templ
DDE/SuiteLink Client

DDE and Suitelink clients add items to a Device Group associated with either
the ArchestrA data source or a group. The topic the DDE/SuiteLink client
needs to connect to FS Gateway is provided by this Device Group. The Device
Group associated with the ArchestrA group is created automatically when you
create the group in the hierarchy. Its name is generated automatically by
concatenating the ArchestrA data source name with the group name, separated
by an underscore ("_"). In the case above, the Device Group hame would be
"ArchestrA_Blower".

Therefore, to access an item in ArchestrA via FS Gateway through DDE and
SuiteLink clients, use either of the following syntax formats, which are
equivalent:

Examples:
FSGateway|Archestral Blower_001.Templ
FSGateway|Archestra Blower!Blower_001.Templ

Using Item Prefixes

In addition, you can configure an item prefix for an ArchestrA group. This
prefix, which is added at runtime, can simplify item naming for ArchestrA
groups in some situations.

Assume the item prefix for the ArchestrA group "Blower" is"Blower_". Item
names added directly through the data source remain unchanged, but the same
items added through the "Blower" group are simplified.

OPC Client Syntax
ArchestrA.Blower_001.Templ (at the data source level)
ArchestrA.Blower.001.Templ (at the group level)

FS Gateway User’s Guide



32 Chapter 3

DDE/SuiteLink Client Syntax
FSGateway|ArchestrA!Blower_001.Templ (at the data source level)
FSGateway|ArchestrA_Blower! 001.Templ (at the group level)

Note Do not configure an ArchestrA group name to be identical with anitem
prefix. This name clash could cause unexpected behavior. Identical means the
same in a case-insensitive manner.

ArchestrA Data Conversion

A key part of FS Gateway’s protocol conversion capabilitiesisits datatype
conversion between DDE, SuitelLink, OPC, and ArchestrA Message Exchange
sources and clients.

Note Since InTouch communicates through DDE or SuiteLink protocols, its
data type conversions are covered in the following sections that address DDE
and SuiteLink conversion.

Each protocol has a set of supported data types for the values that can be
accessed. The following sections describe the data conversion mapping
scheme applied by FS Gateway.

Note If aclient pokes an out-of-range value for any datatype, FS Gateway
does no clamping on the value. FS Gateway passes the client request to the
server.

Important! All pokes greater than 499 characters return Uncertain quality in
the client and SMC. The value is successfully poked to ArchestrA but itis
truncated to 499 characters on the read-back. Additionally, all data below
+/-1.5e-45 is rounded to 0.0.

ArchestrA-DDE/SuiteLink Mappings

The following sections describe ArchestrA to DDE/SuiteLink and
DDE/SuiteLink to ArchestrA data conversions.

ArchestrA to DDE/SuiteLink Conversions

In the case of the gateway receiving data from an ArchestrA source and
sending it to a DDE/SuiteLink client, the gateway converts ArchestrA typesto
DDE/SuiteLink types as follows:

DDE/SuiteLink
ArchestrA Type Type Comments
Boolean Discrete False=0, True=1.
Float Real
Integer Integer
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String String If too long, truncated and marked
Q=Uncertain.

Double Redl If overflows, marked Q=Bad and
set value = NaN.

Time String

ElapsedTime Real Pass as float seconds; consistent
with InTouch behavior.

CustomEnum String If too long, truncated and marked
Q=Uncertain.

International String | String If too long, truncated and marked
Q=Uncertain.

BigString String If too long, truncated and marked
Q=Uncertain.

CustomStruct Not supported

MxReference String If too long, truncated and marked
Q=Uncertain.

Datatype String

MxStatus String If too long, truncated and marked

Q=Uncertain.

DDE/SuiteLink to ArchestrA Conversions

In the case of the gateway receiving (write) datafrom a DDE/SuiteLink source
and sending it to an ArchestrA client, the gateway converts DDE/SuiteLink
typesto ArchestrA types as follows:

Note Writefailures can occur if the target ArchestrA attribute is a non-
coercible type. In this case, the gateway returns afailed write status to the

client.

DDE/SuiteLink
Type

ArchestrA Type

Comments

Discrete

Boolean

False=0, True=1

Redl

Float

Integer

Integer

The FS Gateway does no
clamping when writing an integer
from aDDE/SuiteLink client to an
ArchestrA data source. In the case
of aclient poking a number
greater than 2147483647 or
-2147483647, the target link
changesthedatatoal or -1,
respectively.

String

String
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ArchestrA—OPC Mappings

The following sections describe ArchestrA to OPC and OPC to ArchestrA data
conversions. The following rules follow the OPC Data Access (DA)

Specification v2.05.

ArchestrA to OPC Conversions

In the case of the gateway receiving data from an ArchestrA source and
sending it to an OPC client, the gateway converts ArchestrA typesto OPC

types as follows:

OPC Variant
Canonical

ArchestrA type Mapping Comments

Boolean VT_BOOL Discrete (0/1) translatesto OPC
VT_BOOL.

Float VT_R4

Integer VT_|4

String VT_BSTR If too long, truncated and
marked Q=Uncertain.

Double VT R4 If overflows, marked Q=Bad
and set value = NaN.

Time VT_BSTR

ElapsedTime VT R4 Pass as float seconds; consistent
with InTouch behavior.

CustomEnum VT_BSTR If too long, truncated and
marked Q=Uncertain.

InternationalString | VT_BSTR If too long, truncated and
marked Q=Uncertain.

BigString VT_BSTR If too long, truncated and
marked Q=Uncertain.

CustomStruct Not supported

MxReference VT_BSTR If too long, truncated and
marked Q=Uncertain.

Datatype VT_BSTR

MxStatus VT _BSTR If too long, truncated and

marked Q=Uncertain.
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Array —subscription |VT_BSTR Puts each element of the array

toentirearray by [ ] into a comma separated string,

specifier on such as: “Valuel,

reference. ,\Value2,Value3". If truncated,
then associated quality sent to
OPC set to Uncertain. Cannot
writeto an entirearray using this
technique; therefore, entire
arrays are read-only.

Array —subscription |VT_BSTR Supports the subscription to a

to specificitemby |VT_R4 single element of an array. In

[n] specifier on VT 14 that case, the conversions above

reference. VT_BOOL apply. Otherwise, return empty

string with Bad quality. Single
elements of arrays are writable
(attribute-category permitting).

OPC to ArchestrA Conversions

In the case of the gateway receiving (write) data from an OPC source and
sending it to an ArchestrA client, the gateway converts OPC typesto

ArchestrA types asfollows:

Note Writefailures can occur if the target ArchestrA attribute is a non-
coercible type. In this case, the gateway returns afailed write status to the

client.

ArchestrA
OPC Variant Type Type Comments
VT_EMPTY Not supported Reject write.
VT _NULL Not supported Reject write.
VT 12 Integer
VT_ |4 Integer
VT_R4 Float
VT _R8 Float Reject write if outside of

valid float range.

VT_CY String
VT _DATE String
VT _BSTR String Reject write if too large.
VT_DISPATCH Not supported Reject write.
VT_ERROR Integer
VT _BOOL Boolean
VT_VARIANT Not supported Reject write.
VT_DECIMAL Float
FVT_RECORD Not supported Reject write.
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VT_UNKNOWN Not supported Reject write.

VT 11 Integer

VT_Ull Integer

VT _UI2 Integer

VT_Ul4 Integer Reject write if too large.
VT_INT Integer

VT_UINT Integer Reject write if too large.
VT_VOID Not supported Reject write.
VT_HRESULT Integer

VT_PTR Not supported

VT_SAFEARRAY Not supported Reject write.
VT_CARRAY Not supported Reject write.
VT_USERDEFINED Not supported Reject write.
VT_LPSTR String Reject write if too large.
VT_LPWSTR String Reject write if too large.
VT_FILETIME String

VT_BLOB Not supported Reject write.
VT_STREAM Not supported Reject write.
VT_STORAGE Not supported Reject write.
VT_STREAMED_OBJECT | Not supported Reject write.
VT_STORED_OBJECT Not supported Reject write.

VT _BLOB_OBJECT Not supported Reject write.

VT _CF Not supported Reject write.

VT _CLSID String

VT _VECTOR Not supported Reject write.
VT_ARRAY Not supported Reject write.

VT _BYREF Not supported Reject write.
VT_RESERVED Not supported Reject write.
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CHAPTER 4

Connecting to an OPC Data

Source

To connect to an OPC data source, create and configureiits hierarchy (data
source and groups), and use the proper item naming conventionsin its
client(s).

Refer to Configuring FS Gateway for ageneral overview about configuring
data sources in FS Gateway.

Contents

Configuring an OPC Data Source Object
Configuring an OPC Group Object
Configuring Device Items

OPC Item Names

OPC Data Conversion

Configuring an OPC Data Source Object

To add an OPC data source object to your FS Gateway hierarchy
1. Right-click Configuration in the hierarchy, and select Add OPC Object

from the shortcut menu. The following rules apply:
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®* A new object is created in the hierarchy tree and is named

New_OPC_000 by default (in "edit mode"). Renameit, if desired.
You are alowed to add an unlimited number of OPC data sources.

The New_OPC_000 Parameter s configuration view (right pane) is

displayed.

;};’ Node Type: OPC Delimiter: .

Mew OPC_000 Parameters |

Server Node: |||:||:a|h|:|3t _l
Server Mame: I j _l

|3

Reconnect Attempts:

Reconnect Period: |3UUUU s

v &ctivate Server Out of Proc

2. Configure the new OPC object according to the following option

definitions:

® Server Node— The computer node on which the specified data
source can befound. Default valueislocal host. Use the browse button

to select from alist of all nodes on your network.

® Server Name— ProglD or ClasslD of the OPC server (example of a
ProgID: ArchestrA.DASABTCP1, ClassIDs are GUIDs). Usethe
browse button to select from alist of OPC server ProglDs on your

network. Default value is blank.

Note UseClassID when referencing a server that does not use OPC enum

to enumerate a ProgID.
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® Reconnect Attempts— Number of times FS Gateway attemptsto
reconnect to the specified data source if a connection fails. Zero (0)
means no limit to the number of reconnect attempts.
Minimum/maximum range is 0 to 3. Default valueis 3.

® Reconnect Period — Delay (in ms) between reconnect attemptsif a
connection fails. Minimum/maximum range is 10,000 to 300,000 ms
(corresponding to the range of 10 sec to 5 min). Default valueis
30000 ms.

Configuring an OPC Group Object

To add a group object to your OPC data source hierarchy

1. Select the new data source object, right-click it, and then click Add
OPCGroup Object on the shortcut menu.
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®* A new object is created in the hierarchy tree and is named
New_OPCGroup_000 by default (in "edit mode"). Renameit, if
desired. You are alowed to add up to 100 new group objects.

The New_OPCGroup_000 Parameters configuration view (right pane)
is displayed.

Node Type: OPCGroup Delimiter: .

Hew_ OPCGroup_ 000 Parameters | Device [kems |

Device Group Mame: INEW_DP'E_DDD_NEW_DPEGrDup_DI]I]
Ilpdate Rate: I-I oao m
OPC Item 1D Prefis: |

[T Usze Group Mame as Access Path

¥ Fead Only
Browse OPC Items

2. Configure the new group object according to the following option
definitions:

® Device Group Name— Name of the topic that DDE or SuiteLink
clients of FS Gateway connect to in order to access items at the OPC
group. Default value is the concatenation of the OPC data source
object’s name and the group object’s name (this cannot be edited).

® Update Rate— Value (in ms) used by FS Gateway to update the OPC
group. Minimum/maximum range is 0 to 10,000 ms. If the OPC
server supportsit, zero (0) update rate means the data source sends
data changes immediately. If the server does not support zero update
rate, it typically returns a message including information about its
fastest possible update rate. Default value is 1000 ms.
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® OPC Item ID Prefix — String prefixed to all item names added to the
OPC group. Default value is blank. Example: Item Prefix=40,
Item=001, Item requested from data source=40001.

® Use Group Name as Access Path — Provides control over the OPC
Access Path for items added to the OPC group. When checked, the
name of the OPC group object is used as the OPC Access Path for all
items. When unchecked, the default (blank) OPC Access Path is used.
Default value is unchecked.

® Read Only — Check thisbox to make all items connected through the
OPC group read only. This qualification isin addition to any read-
only condition that the OPC server imposes. Unchecking this box
only removes FS Gateway-imposed read-only qualifications. In other
words, itemsinherently read-only in the data source remain so.
Default valueis checked.

® Browse OPC Itemsbutton — Opens the OPC browser, in which you
can select items directly from the OPC server.

OPC groups are used to model the behavior of OPC servers. You cannot add
items directly to an OPC data source, but must add them at the group level.

Example (see image below):
An OPC data source called "M odbusOverOPC"
A single OPC group called "Groupl1"

=l g Archestra FSGateway. 1
=18 Configuration
=18 ModbusOverOPC

W

Important! Each group or topic must be uniquely named for the data source
associated with it.

Configuring Device Items

To add device items to your group, select the new group object and click the
Device Items tab. For more information, see Configuring Device Item
Definitions.

OPC Item Names

This section describes how a connected client requests accessto items (or
attributes) of a particular OPC data source.

The following is an example of a client/data source connection via FS
Gateway, and its associated item name syntax:

FS Gateway User’s Guide



42

Chapter 4

® Toaccessaniteminan OPC Server via FS Gateway through a SuiteLink
client, use the following syntax:

Establish connection:
Application = FSGateway

Topic = OPCServerl OPCGroupl
Referenceitem:

"R1"

Example

Assume a configuration with an OPC data source called "M odbusOverOPC"
and asingle group called "Groupl".

DDE/SuiteLink Client

DDE and SuiteLink clients add items to a Device Group associated with the
OPC group. The topic the DDE/SuiteLink client needs to connect to FS
Gateway is provided by this Device Group. The Device Group is created
automatically when you create the group in the hierarchy. Its name is generated
by concatenating the OPC data source name with the group name, separated by
an underscore ("_"). In the example above, the Device Group would be named
"ModbusOverOPC_Groupl".

DDE and SuiteLink clients would access items as follows:

FSGateway|M odbusOverOPC_Groupl!Modbus.QT.40010

Note Usethe "Device Group Name" as on the faceplate of the OPC Group
Node.

OPC Data Conversion

A key part of FS Gateway’s protocol conversion capabilitiesisits datatype
conversion between DDE, SuiteLink, and OPC sources and clients.

Note Since InTouch communicates through DDE or SuiteLink protocols, its
data type conversions are covered in the following sections that address DDE
and SuiteLink conversion.

Each protocol has a set of supported data types for the values that can be
accessed. The following section describe the data conversion mapping scheme
applied by FS Gateway.

Note If aclient pokes an out-of-range value for any datatype, FS Gateway
does no clamping on the value. FS Gateway passes the client request to the
server.
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DDE/SuiteLink-OPC Mappings

The following sections describe OPC to DDE/Suitel ink and DDE/SuiteLink

to OPC data conversions.

OPC to DDE/SuiteLink Conversions

In the case of the gateway receiving (write) data from an OPC client and
sending it to a DDE/Suitelink data source, the gateway converts OPC typesto
DDE/SuiteLink types as follows:

DDE/SuiteLink

OPC Variant Type Type Comments

VT_EMPTY Not supported

VT _NULL Not supported

VT_12 Integer

VT_14 Integer

VT_R4 Redl

VT _R8 Real Set Quality to bad if out or
range.

VT _CY String

VT _DATE String

VT_BSTR String Set Quality to bad if out of
range.

VT_DISPATCH Not supported Set Quality to bad.

VT_ERROR Integer

VT _BOOL Discrete

VT_VARIANT Not supported Set Quality to bad.

VT_DECIMAL Float Set Quality to bad if out of
range.

VT_RECORD Not supported Set Quality to bad.

VT_UNKNOWN Not supported Set Quality to bad.

VT_11 Integer

VT_Ull Integer

VT_UI2 Integer

VT Ul4 Integer Set Quality to bad if out of
range.

VT_INT Integer

VT_UINT Integer Set Quality to bad if out of
range.

VT _VOID Not supported Set Quality to bad.

VT_HRESULT Integer

VT_PTR Not supported Set Quality to bad.
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VT_SAFEARRAY Not supported Set Quality to bad.
VT_CARRAY Not supported Set Quality to bad.
VT_USERDEFINED Not supported Set Quality to bad.
VT_LPSTR String If too long, truncate and
mark Q=Uncertain.
VT_LPWSTR String If too long, truncate and
mark Q=Uncertain.
VT_FILETIME String If too long, truncate and
mark Q=Uncertain.
VT_BLOB Not supported Set Quality to bad.
VT_STREAM Not supported Set Quality to bad.
VT_STORAGE Not supported Set Quality to bad.
VT_STREAMED_ OBJECT |Not supported Set Quality to bad.
VT_STORED_OBJECT Not supported Set Quality to bad.
VT _BLOB_OBJECT Not supported Set Quality to bad.
VT CF Not supported Set Quality to bad.
VT_CLSID String
VT _VECTOR Not supported Set Quality to bad.
VT_ARRAY Not supported Set Quality to bad.
VT_BYREF Not supported Set Quality to bad.
VT_RESERVED Not supported Set Quality to bad.

DDE/SuiteLink to OPC Conversions

In the case of the gateway receiving (write) data from a DDE/SuiteLink client
and sending it to an OPC data source, the gateway converts DDE/Suitel ink
types to OPC types as follows:

Note Conversion failurescan occur, in which case FS Gateway returnsawrite
error to the DDE/SuiteLink client.

OPC Variant
DDE/SuiteLink Canonical
Type Mapping Comments
Discrete VT _BOOL
Float VT R4
Integer VT_l4
String VT_BSTR
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CHAPTER 5

Connecting to a
DDE/SuiteLink Data Source

To connect to a DDE/Suitelink data source, create and configure its hierarchy
(data source and topics), and use the proper item naming conventionsin its
client(s).

Refer to Configuring FS Gateway for ageneral overview about configuring
data sources in FS Gateway.

Contents

® Configuring a DDE/SuiteLink Data Source Object
® Configuring a DDE/SuiteLink Topic Object

® Configuring Device Items

* DDE/SuiteLink Item Names

* DDE/SuiteLink Data Conversion

Configuring a DDE/SuiteLink Data Source
Object

To add a DDE or SuiteLink data source object to your FS Gateway
hierarchy

1. Right-click Configuration in the hierarchy, and select either Add DDE
Object or Add SuiteLink Object from the shortcut menu. The following

rules apply:
®* A new object iscreated in the hierarchy tree and is named

New DDE_000or New_SuitelL ink 000 by default. You are allowed
to add an unlimited number of DDE and SuiteLink data sources.
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®* |nthisstep and succeeding steps, each hierarchy entry is added in
"edit mode," providing a convenient place for you to appropriately
name components of your specific environment. If you do not rename
the object at this time, the numeric sequence system is applied. Any
hierarchy entry can be renamed at alater time.

The New_DDE_000 Parameters or New_Suitel ink_000 Parameters
configuration view (right pane) is displayed. See images below.

'-\';"fr MNode Type: DDE Delimiter: .

Mew DDE_000 Parameters |

Server Marme: IM}'S erver

R econnect Attempts: I3
Feconnect Period: |3':”:”:":| me
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*\'}"r Mode Type: SuiteLink Delimiter: .

Server Mame:

Server Mode:

Mew Suitelink_000 Parameters |

Fieconniect Attempts: I3

Reconnect Period:

IMyServer

II::u:thu:ust |

ISDEIEIEI ms

2. Configure the new DDE or SuiteLink object according to the following
option definitions:

Server Name — Name of the DDE or SuiteLink server you want to
use as a data source (for instance, ABTCP). Default valueis
MyServer. Server Name can be from 1 to 32 characters long (cannot
be blank), and all printable characters are allowed except a space and
>IN G2 I~ @AS%NE ()t =

Server Node — The computer node on which the specified data
source can be found. This parameter is displayed for SuiteLink only
because DDE servers must be located on the same node as FS
Gateway. Default value is localhost. Use the browse button to select
from alist of all nodes on your network.

Reconnect Attempts— Number of times FS Gateway attempts to
reconnect to the specified data source if a connection fails. Zero (0)
means no limit to the number of attempts. Minimum/maximum range
is0to 1,000,000. Default valueis 3. Entry of avaluethat is
excessively out of the allowed range will display an error message
about illegal format.
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® Reconnect Period — Delay (in ms) between reconnection attempts if
a connection fails. Minimum/maximum range is 10,000 to 300,000
ms (corresponding to the range of 10 sec to 5 min). Default value is
30000 ms. Entry of avaluethat is excessively out of the allowed
range will display an error message about illegal format.

Configuring a DDE/SuiteLink Topic Object

To add atopic to your DDE or SuiteLink object

1. Select the new data source object, right-click it, and then click Add Topic
Object on the shortcut menu.
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®* A new object is created in the hierarchy tree and is named
New_Topic_000 by default (in "edit mode"). Rename it to match the
Topic name as defined in your DDE or SuiteLink data source to be
connected. You are allowed to add up to 100 new topic objects.

The New_Topic_000 Parameter s configuration view (right pane) is
displayed.

Mode Type: Topic Delimiter: .

Mew _Topic_000 Parameters | Device |kems

Device Group Marme: I Mew SuiteLink_000_Mew Topic_000

[ Fead Only

Topic Mame: INEW_T apic;_000

[ Change Topic Mame

2. Configure the new Topic object according to the following option
definitions:
® Device Group Name— Name of the topic that DDE or SuiteLink
clients of FS Gateway connect to in order to accessitems at thistopic
in the data source. Default value is the concatenation of the DDE or

SuiteLink object’s name and the Topic object’s name (this cannot be
edited).
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® Read Only — Check this box to make all items connected through
thistopic read only. This qualification isin addition to any read-only
condition the DDE or SuiteLink data source imposes. Unchecking
this box only removes FS Gateway-imposed read-only qualifications.
In other words, itemsinherently read-only in the data source remain
so. Default value is unchecked.

® Topic Name— Name of the topic in the DDE/Suitelink data source.
Default value isthe name of the topic node in the hierarchy. You can
change this name by checking the Change Topic Name check box.

® Change Topic Name — Check this box to enable the Topic Name
box so as to change the topic name. Changing the text in the Topic
Name box has no effect on the name of the topic node in the
hierarchy. Default value is unchecked.

Topic objects, which are identical between DDE and Suitel ink data sources,
model the behavior of DDE and SuiteLink servers.

Example (see image below):

A SuiteLink data source called "ModbusOverSL"

A single SuiteLink topic called "FastTopic"

E‘—EJ! Archestrd FoGateway, 1
-8 Configuration
=& Modbusowversl
Fast Topic

Important! Each group or topic must be uniquely named for the data source
associated with it. That is, the topic object name or its Topic Name parameter
should exactly match atopic defined in the DDE/Suitel ink server data source
in a case-insensitive manner.

Configuring Device Items

DDE and SuiteLink data sources allow you to add items through topic objects
that model the behavior of DDE and SuiteLink servers.

Sinceitems are added to topicsin DDE and Suitelink servers, topic objectsare
required in the DDE/SuiteLink hierarchy if you want to add items.

To add device items to your topic, select the new topic object and click the
Device Items tab. For more information, see Configuring Device ltem
Definitions.

DDE/SuiteLink Item Names

This section describes how a connected client requests access to items (or
attributes) of a particular DDE/Suitel ink data source.
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The following is an example of a client/data source connection via FS
Gateway, and its associated item name syntax:

® ToaccessaniteminaDDE/SuiteLink server via FS Gateway through an
OPC client, use the following syntax:

Establish connection:
"ArchestrA.FSGateway.1"
Reference item:

"ABTCPDDE.FastTopic.N7:0"

Example #1

Assume an FS Gateway configuration with a Suitel ink data source object
called "ModbusOverSL" and a single topic object called "FastTopic" that
matches atopic name defined in the Modbus server.

OPC Client

OPC clients add items to the topic object, building the fully qualified OPC item
name, by concatenating the hierarchy tiers, separated by periods.

Establish connection: "ArchestrA.FSGateway.1"
Reference item: ModbusOverSL .FastTopic.40010
DDE/SuiteLink Client

DDE and SuiteLink clients add items to the Device Group associated with the
given topic object. To access the item in a DDE/Suitel ink data source via FS
Gateway through a DDE or SuitelL ink client, use the following syntax:

Application: FSGateway

Topic (Device Group): ModbusOverSL_FastTopic

Item: 40010

Excel cell reference: =FSGateway|ModbusOverSL_FastTopic!40010

Important! Do not confuse the topic (FS Gateway hierarchy object) used to
model the DDE/SuiteL ink data sources with the Device Group (Topic Object’s
parameter as shown in the "Device Group Name" field on the "Topic Object”
configuration view) used to provide access to DDE/SuiteLink clients. The FS
Gateway hierarchy "Topic Object” node that is added to the DDE/Suitel ink
Data Source node in the tree view on the left corresponds to a Topic that is
configured in the DDE/SuiteLink Server (DataSource). Here, FS Gateway
actsasa DDE/SuiteL ink Client to the DDE/Suitel ink Server (Data
Source). The "Device Group Name" field on the "Topic Object’s’
configuration view on the right is used by FS Gateway’s DDE/Suitelink
clientsto connect to FS Gateway. Here, FS Gateway actsasa
DDE/SuiteLink Server to the connected clients.

FS Gateway User’s Guide



52 Chapter 5

Example #2

To accessanitem "s:23" in aPLC from a SuiteLink server like ABTCP on
remote node "Computerl" through FSGateway using a DDE Client.

PLC -> ABTCP (server) -> FS Gateway -> DDE Client
Data source (ABTCP Server) configuration:

Add "TopicQ" in the ABTCP server with the appropriate update interval and
configured to communicate with a PLC.

FS Gateway configuration:
1. Add the SuiteLink Object and name it "ABTCP_SuiteLink".
2. Configure Server Name as "ABTCP" and Server Node as "Computerl”.

3. Add aTopic Object node that corresponds with the topic in the server. In
this case, name the node "Topic0" to correspond with the topic name
"TopicO" inthe ABTCP Server. Optionally, check the Change Topic
Name check box and override with an entry in the Topic Name box of this
"Topic Object" configuration view.

DDE Client configuration:

Advise the item using Application as "FSGateway", Topic as
"ABTCP_SuitelLink_TopicO" (corresponding to the Device Group Name field
on the Topic Object ), and Item as "s:23".

To access theitem in a DDE/SuiteLink data source via FS Gateway through a
DDE or SuiteLink client, use the following syntax:

Application: FSGateway
Topic (Device Group): ABTCP_Suitel ink_TopicO
[tem: s:23

Excel cell reference: =FSGateway|ABTCP_SuiteLink_Topic0!’s:23'

DDE/SuiteLink Data Conversion

A key part of FS Gateway’s protocol conversion capabilitiesisits datatype
conversion between DDE, SuiteLink, and OPC sources and clients.

Note Since InTouch communicates through DDE or SuiteLink protocols, its
data type conversions are covered in the following sections that address DDE
and SuiteLink conversion.

Each protocol has a set of supported data types for the values that can be
accessed. The following sections describe the data conversion mapping
scheme applied by FS Gateway.

Note If aclient pokes an out-of-range value for any datatype, FS Gateway
does no clamping on the value. FS Gateway passes the client request to the
server.
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OPC-DDE/SuiteLink Mappings

The following sections describe OPC to DDE/Suitel ink and DDE/SuiteLink
to OPC data conversions.

DDE/SuiteLink to OPC Conversions

In the case of the gateway receiving data from a DDE/SuiteLink source and
sending it to an OPC client, the gateway converts DDE/SuiteLink typesto

OPC types asfollows:

Note Conversion failures can occur. In this case, the gateway returns Bad
quality to the OPC client.

OPC Variant
DDE/SuiteLink Canonical
Type Mapping Comments
Discrete VT_BOOL
Float VT R4
Integer VT_l4
String VT _BSTR

OPC to DDE/SuiteLink Conversions

In the case of the gateway receiving (write) data from an OPC client and
sending it to a DDE/Suitel ink data source, the gateway converts OPC typesto
DDE/Suitel ink types as follows:

DDE/SuiteLink

OPC Variant Type Type Comments

VT_EMPTY Not supported Reject write.

VT _NULL Not supported Reject write.

VT_12 Integer

VT_14 Integer

VT_R4 Redl

VT_RS8 Real On writes, rejected if out of
range.

VT _CY String

VT _DATE String

VT_BSTR String On writes, rejected if out of
range.

VT_DISPATCH Not supported On writes, rejected.

VT_ERROR Integer

VT _BOOL Discrete
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VT_VARIANT Not supported On writes, rejected.

VT_DECIMAL Float On writes, rejected if out of
range.

VT_RECORD Not supported On writes, rejected.

VT_UNKNOWN Not supported On writes, rejected.

VT 11 Integer

VT_Ull Integer

VT _UI2 Integer

VT_Ul4 Integer On writes, rejected if out of
range.

VT_INT Integer

VT_UINT Integer On writes, rejected if out of
range.

VT_VOID Not supported On writes, rejected.

VT_HRESULT Integer

VT _PTR Not supported On writes, rejected.

VT_SAFEARRAY Not supported Rejects write. On reads, sets
quality to Bad.

VT_CARRAY Not supported | Rejects write.

VT_USERDEFINED Not supported On writes, rejected.

VT_LPSTR String On writes, rejectsif too long.

VT _LPWSTR String On writes, rejectsif too long.

VT _FILETIME String Onwrites, rgjectsif too long.

VT_BLOB Not supported On writes, rejected.

VT_STREAM Not supported On writes, rejected.

VT_STORAGE Not supported On writes, rejected.

VT_STREAMED_OBJECT |Not supported On writes, rejected.

VT_STORED_OBJECT Not supported On writes, rejected.

VT _BLOB_OBJECT Not supported On writes, rejected.

VT _CF Not supported On writes, rejected.

VT _CLSID String

VT _VECTOR Not supported On writes, rejected.

VT_ARRAY Not supported On writes, rejected.

VT _BYREF Not supported On writes, rejected.

VT_RESERVED Not supported On writes, rejected.
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CHAPTER 6

Connecting to an InTouch
Data Source

To connect to an InTouch data source, create and configure its hierarchy (data
source and topics), and use the proper item naming conventionsin its client(s).

Refer to Configuring FS Gateway for ageneral overview about configuring
data sources in FS Gateway.

Contents

® Configuring an InTouch Data Source Object
®  Configuring an InTouch Group Object

® Configuring Device Items

® InTouch Item Names

®* |nTouch Data Conversion

Configuring an InTouch Data Source Object

To add an InTouch data source object to your FS Gateway
hierarchy

1. Right-click Configuration in the hierarchy, and select Add InTouch
Object from the shortcut menu. The following rules apply:

FS Gateway User’s Guide



56 Chapter 6

®* A new object is created in the hierarchy tree and is named
New_InTouch_000 by default (in "edit mode"). Renameit, if desired.
You are allowed to add an unlimited number of InTouch data sources.

The New_InTouch_000 Par ameter s configuration view (right pane) is
displayed.

w"}"' Node Type: InTouch Delimiter: .

Mew AT ouch_000 Parameters | Device lbems

Device Group Mame: INEW_|HTDuCh_DDD

[~ Bead Only

[nT auch Runtirme Mode:; IIn:u::thn:nst

o
=

[tem Browse Path; I

Connection Protocol——————————
Reconnect Attempts: I3

e {* Cyitel
Feconnect Period: |3|:||:||:":| i blois Sulielifls

T ag Browser |

2. Configure the new InTouch object according to the following option
definitions:

® Device Group Name— Name of the topic that DDE or SuiteLink
clients of FS Gateway connect to in order to accessitems at the
InTouch data source. Default valueisthe InTouch data source object’s
name (this cannot be edited).

® Read Only — Check thisbox to make all items connected through the
InTouch data source read only. This qualification isin addition to any
read-only condition that InTouch imposes. Unchecking this box only
removes FS Gateway-imposed read-only qualifications. In other
words, itemsinherently read-only in the data source remain so..
Default value is unchecked.

FS Gateway User’s Guide



Connecting to an InTouch Data Source 57

® InTouch Runtime Node — The name of the node (computer) on
which the InTouch application runs. If the InTouch data sourceis
local, valueis LocalHost. Click the ellipse button to browse nodes.

® |tem Browse Path — The full universal naming convention (UNC)
directory path that contains the InTouch Tagname Dictionary file,
Tagname.X, for the target InTouch application. The format is:
\\Node\directory or Drive:\directory (local or mapped drive)
The InTouch application directory must be a shared directory. Click
the ellipse button to browse to the shared directory.

® Reconnect Attempts— Number of times FS Gateway attemptsto
reconnect to the specified data source if a connection fails. Zero (0)
means no limit to the number of attempts. Minimum/maximum range
isOto 3. Default valueis 3.

® Reconnect Period — Delay (in ms) between reconnect attemptsif a
connection fails. Minimum/maximum range is 10,000 to 300,000 ms
(corresponding to the range of 10 sec to 5 min). Default valueis
30000 ms.

® Connection Protocol — The protocol FS Gateway should use to
connect to InTouch. Default value is SuitelLink.

Note If the InTouch Runtime Node option is blank, then the InTouch
data source would default to LocalHost.

® Tag Browser button — Click to open the InTouch Tag Browser, in
which you can select InTouch tagsfor inclusion in theitemslist on the
Device Items tab. See InTouch documentation for information about
how to use the Tag Browser. While using the Tag Browser, note that
you can use typical Windows operationssuchasCtrl - d i ck to
toggle selections and Shi ft - A i ck to multi-select tagnames.

Note When a DDE connection fails, the InTouch data source object
automatically switches to SuiteLink even though DDE has been
configured as its Connection Protocol. This happens in instances such as
connecting to aremote InTouch node in which NetDDE is not supported.

Configuring an InTouch Group Object

To add a group to your InTouch object

1. Select the new data source object, right-click it, and then click Add
InTouchGroup Object on the shortcut menu.
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®* A new object is created in the hierarchy tree and is named
New_InTouchGroup_000 by default (in "edit mode"). Rename it, if
desired. You are alowed to add up to 100 new group objects.

The New_InTouchGroup_000 Par ameter s configuration view (right
pane) is displayed.

Node Type: InTouchGroup Delimiter: .

Mew InTouchGroup_000 Farameters | Device lkems

PR e = [ e InT auch 000 Mew InTouchGroup OO0

[ Fead Only

InTouch Funtime Mode: ||DCEI|hDSI

[tem Browse Path: I

Tag Browser |

2. Configure the new group object according to the following option
definitions:

® Device Group Name— Name of the topic that DDE or SuiteLink
clients of FS Gateway connect to in order to accessitems at the
InTouch group. Default value isthe concatenation of the InTouch data
source object’s name and the group object’s name (this cannot be

edited).
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® Read Only — Check thisbox to make all items connected through the
InTouch group read only. This quaification isin addition to any read-
only condition that InTouch imposes. Unchecking this box only
removes FS Gateway-imposed read-only qualifications. In other
words, itemsinherently read-only in the data source remain so.
Default value is unchecked.

® InTouch Runtime Node — The name of the node (computer) on
which the InTouch application runs. Default value is the same as the
InTouch data source object’s InTouch Runtime Node setting (thisis
not editable).

® |tem Browse Path — The path to the InTouch file, Tagname.X. It
identifies the InTouch application whose tagname database is
accessed by this InTouch group. Default value is the same as the
InTouch data source object’s Item Browse Path setting (thisis not
editable).

® Tag Browser button — Click to open the InTouch Tag Browser, in
which you can select InTouch tagsfor inclusion in theitemslist on the
Device Items tab of this group. See InTouch documentation for
information about how to use the Tag Browser. While using the Tag
Browser, note that you can use typical Windows operations such as
Crl-dick totoggle selectionsand Shi ft - C i ck to multi-select
tagnames.

Note Since an InTouch group always belongs to a given InTouch data
source object, all of its parameters (except the Read Only check box and
the Tag Browser button) are implicitly inherited and thus for reference
only (non-configurable) from the InTouchGroup configuration view.

Although the InTouch tagname database is flat, InTouch groups provide an
artificial grouping hierarchy.

Example (see image below):
An InTouch data source called "InTouch"

A single InTouch group called "Cleaner"

EIQi archestra, FoGateway, 1
=& Configuration
ElE InTouch

...... E

Important! Each group or topic must be uniquely named for the data source
associated with it.

Configuring Device Items

You can add items directly to the InTouch data source branch or in agroup that
allows you to group related InTouch tagnames together.
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To add device items to your group, select the new group object and click the
Device Items tab. For more information, see Configuring Device ltem
Definitions.

InTouch Item Names
This section describes how a connected client requests access to items (or
attributes) of a particular InTouch data source.

The following is an example of a client/data source connection via FS
Gateway, and its associated item name syntax:

® Toaccessanitemin InTouch via FS Gateway through an OPC client, use
the following syntax:

Establish connection:
"ArchestrA.FSGateway.1"
Referenceitem:
"InTouchl.Pumpl"

AnInTouch data sourceisaspecial case of DDE and SuiteLink data source. FS
Gateway always communicates with InTouch using either DDE or SuitelLink.

Items can be added either directly to the InTouch data source object or to its
group object.

Example #1

Assume the InTouch data source object is named "MylInTouch".
OPC Client

Access the same TankLevel item through an OPC client as follows:
MyInTouch.TankL evel

DDE/SuiteLink Client

DDE and SuiteLink clients add items to the Device Group associated with the
given InTouch data source object. To accesstheitemin an InTouch data source
viaFS Gateway through a DDE or SuiteLink client, use the following syntax:

Application: FSGateway

Topic (Device Group): MyInTouch

Item (Tagname): TankLevel

Excel cell reference: =FSGateway|MylnTouch! TankL evel

Example #2

An InTouch data source object alows you to group related InTouch tagnames
together under the InTouch group object. Items can be added to InTouch group
objects in the same way as they are added directly to the InTouch data source
object. The same InTouch tagname is referenced whether the item is added
directly to the InTouch data source object or to an InTouch group object.
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Assume a configuration with an InTouch data source object called
"MylnTouch" and a single group object called "Cleaner".

OPC Client

OPC clients can add items to either the InTouch data source object or to the
group object. Fully qualified OPC item names are created by concatenating the
hierarchy tiers, separated by periods. The following two examples are
equivalent:

MyInTouch.TankL evel
MyInTouch.Cleaner. TankL evel
DDE/SuiteLink Client

DDE and SuiteLink clients add items to the Device Group associated with
either the InTouch data source object or its group object. The topic the
DDE/Suitel ink client needs to connect to FS Gateway is provided by this
Device Group. The Device Group is created automatically when you create
either the InTouch data source object or the group object in the hierarchy.

The item name for a DDE or SuiteLink client would be as follows:
Application: FSGateway

Topic (Device Group):

MylInTouch

or

MyInTouch_Cleaner

Item: TankLevel

Excel cell reference:

=FSGateway|MylnTouch! TankL evel

or

=FSGateway|MylInTouch_Cleaner! TankL evel

InNnTouch Data Conversion

Since InTouch communi cates through DDE or SuiteLink protocals, refer toits
data type conversions in DDE/SuiteLink Data Conversion.
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CHAPTER 7

System Items

This section describes standard system items, data quality and timestamping in
FS Gateway.

Contents

® Standard System Items
¢ DataQuality and Timestamping

Standard System Items

System items provide you with easy access to the FS Gateway’s status and
diagnostics information. They are treated just like ordinary items with respect
to the client. However, in most cases these items are not directly acquired via
the communications layer. System item values are usually generated through
internal calculations, measurements, and the tracking of the DAS Engine.

System items, like ordinary items, are defined by the following properties:

® Group (client group/OPC group): The arbitrary collection of items, not
correlated.

® Hierarchical location (link name/OPC path, the hierarchical node section
of the fully qualified OPC item ID): The device the item is attached to.

® Device group (OPC access path/topic, or a Scan Group on a hierarchical
branch): A collection of items on the same physical location with the same
protocol update rate.

Note For DDE/SuiteLink clients, $SY S$Status always comes from the leaf
level of the gateway hierarchy branch, which isthe destination data source. For
OPC clients, $SY S$Status can be accessed at all hierarchy levels. $SY S$Status
at the root level of the whole hierarchy tree is always good, as it represents the
quality status of thelocal computer itself. Hence, for practical application,
OPC clients should reference $SY S$Status at any hierarchy levels other than
theroot. In the case of an ArchestrA data source, $SY S$Statusis always good,
even at the ArchestrA Group level.

In the ArchestrA context, the device group plays the most important role of
identifying the scope of any item. The device group defines the hierarchical
location implicitly when using globally unique device-group names, which is
required for DDE/Suitel ink compatibility.
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All system items follow the same naming convention:
®  All system items start with $SY S$.

®* The DAS Engine scans and parses the name for system items. Parsing of
the name is case-insensitive.

All system items can be accessed through subscriptions to a Device Group.
However, while some system items return data for that Device Group, others
are gateway-wide.

Global System Item

The following system item refers to specific information regarding a global
condition of the gateway.

Type/
System Item |Access
Name Rights Description Values
$SY S$Licensed Not used.

Device-Specific System Items

The following system items refer to specific information regarding the data
source(s) FS Gateway is connected to.

Type/
System Item |Access
Name Rights Description Values
$SY S$Status Boolean/ Binary status indication of the RANGE: 0, 1
Read connection state to the device
(hierarchy level) theitem is attached to. | 1: Gateway connection to
The device group (OPC access the data source is intact.
path/topic) does not affect the value. 0: Error communicating
The status can be good even if with the data source.

individual items have errors.

For DDE/SuiteLink clients,

$SY S$Status always comes from the
leaf level of agateway hierarchy
branch, which is the destination data
source.

For OPC clients, $SY S$Status can be
accessed at al hierarchy levels.

$SY S$Status at the root level of the
whole hierarchy treeis always good, as
it represents the quality status of the
local computer itself. Hence, for
practical application, OPC clients
should reference $SY S$Status at any
hierarchy levels other than the root.
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Type/
System Item |Access
Name Rights Description Values
$SY S$ErrorCo | Longint/ Detailed error code of the >=0: Good status (0 isthe
de Read communi cations state to the data default state — connected.

source.
The device group (OPC access

path/topic) does not affect the value.

>0: is some state like:
connecting, initializing,
etc.

<0: Error status (value
indicates the error).

$SY S$ErrorTex | String/
t Read

Detailed error string of the
communications state of the data
source.

The device group (OPC access

path/topic) does not affect the value.

Descriptive text for the
communications state
corresponding to the error
code.

Caution! For al three device-specific system items, statusis always good for
an ArchestrA data source.

Device Group-Specific System Items

The following system items refer to specific information regarding device

groups that have been configured in FS Gateway.

Type/

Access
System Item Name |Rights Description Values
$SY S$Updatel nterval Not used.
$SY S$MaxInterval Not used.
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Typel
Access
System Item Name |Rights Description Values
$SY S$WriteComplete | Integer/ Used to access the state of pending RANGE: -1,0, 1
ReadWrite |write activities on the corresponding
device group. On device group 1: Writecomplete (no
creation (adding items to an OPC writes are pending —
group), the value of this system itemis | initial state).
initially 1, indicating all write 0: Writesare
activities are complete — no pokes are | pending.
pending. -1: Writes completed
If values are poked into any items of | with errors.
the device group, the value of thisitem
changesto 0, indicating write activity
iscurrently in progress.
If the server has completed all write
activities, the value of thisitem
changesto 1if all pokeswere
successful or to -1 if at least one poke
has failed.
If the value of thisitem is not zero, the
clientcanpokelor-1toit (pokealto
clear errors, or a-1to test aclient
reaction on write errors).
If the value of thisitem is zero, it
cannot be poked.
$SY S$ReadComplete | Integer/ Used to access the state of initial reads | RANGE: -1, 0, 1
ReadWrite |on al itemsin the corresponding
device group. 1: Read complete (al
Thevaueislif al activeitemsina |values have been
device group have beenread at least | read).
once. 0: Not all values have
If at least one item in the device group | been read.
is activated, thisitem changesto 0. It | -1: All values have
changesto 1if all itemshave beenread | been read but some
successfully, or to -1 if at least one have a non-good
item has a non-good quality. quality.
Poking a0 to thisitem resets the
internal read states of al itemsin this
devicegroup. Thisresetsthisitemto 0.
If al items are read again after this
poke, thisitem changes back to 1 or -1.
$SY S$ltemCount DWord/ Used to access the number of itemsin | RANGE:
Read the corresponding device group. This | 0...2147483647

itemisread-only.

>=0: Number of
active items.
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Type/
Access
System Item Name |Rights Description Values
$SY S$A ctiveltemCou | DWord/ Used to access the number of active | RANGE:
nt Read itemsin the corresponding device 0...2147483647
group. Thisitem is read-only.
>=0: Number of
activeitems.
$SY S$ErrorCount DWord/ Used to access the number of all items | RANGE:
Read (active and inactive) that have errors | 0...2147483647
(non-good OPC quality) in the
corresponding topic. >=0: Number of all
If the communications status of a items (active and
device group is bad, al items have inactive) with errors.
errors. Thisitem is read-only.
$SY S$PolINow Not used.

FS Gateway-Specific System Items

The following system items refer to specific information regarding FS
Gateway.

Important! The FS Gateway-specific systems items are available only at the
following hierarchy levels: ArchestrA data source, OPC groups, DDE/SL
topics, and InTouch data source.

Type/
Access
System Item Name |Rights Description Values
$SY S$GatewayConne | Boolean/ | Used to indicate whether the FS RANGE: True, False
ctionStatus Read-Only | Gateway has established a successful
connection to the configured data True: When
source and topic (if any). connected to the data
source.
False: When
disconnected.
$SY S$GatewayConne | String/ Used to indicate whether the FS "Connected": When
ctionStatusString Read-Only | Gateway has established a successful | successful connection

connection to the configured data
source and topic (if any).

to data sourceis
achieved.

"Disconnected":
When otherwise.
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System Item Name

Typel
Access
Rights Description Values

$SY S$Reconnect

Boolean/ Used to trigger areconnect attempt to | RANGE: True, False
Read/Write | the configured data source. If you poke
avalueof 1 (True), thisfunctionality is | True: Triggers
exercised even if the maximum reconnect attempt. If
number of reconnectsisreached. By |datasourceisalready
default, thisitem reads zero (0, False). | connected, it is
Writing False does nothing. disconnected and
then reconnected.
False: Does nothing.
Default value.

Data Quality and Timestamping

Data quality is supported in the following protocols:

ArchestrA Message Exchange
OPC

SuiteLink

FastDDE v3

Data quality is not supported in the following protocols:

DDE
FastDDE v2

For those protocols that support it, quality is consistent with OPC Quiality.
Therefore, data quality from a source that supportsit is passed through FS
Gateway unmodified if the client also supportsit. In the case of aclient that
does not support it, the quality is dropped. In the case of adata source that does
not support quality, if the client supports it, the quality isfabricated and is
always Good (exception: when FS Gateway cannot communicate with the
target data source).

Timestamped data val ues are supported in the following protocols:

OPC
SuiteLink
FastDDE v3

Timestamped data val ues are not supported in the following protocols:

ArchestrA Message Exchange
DDE
FastDDE v2
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For those protocols that support it, timestamping is consistent with Microsoft’s
File Time. Therefore, timestamping from a source that supportsit is passed
through FS Gateway unmodified if the client also supportsit. In the case of a
client that does not support it, the timestamp is dropped. In the case of adata
source that does not support timestamping, if the client supportsit, the
timestamp is fabricated and is set to the current system timestamp in Universal
Time Coordinates (UTC) time.
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CHAPTER 8

Troubleshooting

This chapter describes troubleshooting tools that can be used to deal with FS
Gateway problemsyou may encounter.

The DA Server Manager provides access to diagnostics and other statistical
data, and the Log Viewer provides access to event messages logged during the
operation of FS Gateway. Also, your client (for example, InTouch) can monitor
connectivity with your data source through the $SY S$Status item. Use these
tools together with the information in this section to troubleshoot FS Gateway.

Note In order to determine the version of your FS Gateway, perform the
following steps. Search for FSGateway.dll, right-click on the File Name, select
Properties on the context menu, and select the Ver sion tab on the Properties
dialog box. The version of your FS Gateway is listed under File Version.

Contents

® Monitoring Connectivity Status with a Data Source
®  Monitoring the Status of Conversations with DDE/SuiteLink Clients
® Error Messages and Codes

®  Communication Failures

Monitoring Connectivity Status with a Data
Source

The built-in discrete item, $SY S$Status, can be used to monitor the status of
communications with your data source. Thisitemis set to the following:
® 0 (zero) when communication with the data source fails.

¢ 1 (one) when communication is successful.

Note For DDE/SuiteLink clients, $SY S$Status always comes from the leaf
level of the FS Gateway hierarchy branch, which isthe destination data source.
For OPC clients, $SY S$Status can be accessed at all hierarchy levels.

$SY S$Status at theroot level of the whole hierarchy treeis always good, asiit
represents the quality status of the local computer itself. Hence, for practical
application, OPC clients should reference $SY S$Status at any hierarchy levels
other than the root.
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Enter the following DDE reference formulain the appropriate place in your
client:
=FSGateway|<Device Group>!$SYS$Status
where;
FSGateway is the name of the FS Gateway application.

<Device Group> isthe exact device group defined in the FS Gateway
for the data source.

$SY S$Satus is the discrete item used to monitor the status of
connectivity with the data source.

Example:
=FSGateway|ModbusOverSL_FastTopic! $SY S$Status

Enter the following OPC item reference syntax when adding the item in your
OPC client:

<YourLinkName>.$SYS$Status

where;

<YourLinkName> isthe assembly of hierarchy node names leading to
a specific data source.

$SY S$Satus is the discrete item used to monitor the status of
connectivity with the data source.

Example:

ModbusOverSL .FastTopic.$SY S$Status

Note In case of adata source disconnection, FS Gateway attempts the number
of connection retries as configured for the given data source object, and makes
no more attempts afterward. Subsequently, it is up to the client to reinitiate the
connection viathe system item $SY S$Reconnect.

Monitoring the Status of Conversations with
DDE/SuiteLink Clients

The InTouch WindowViewer supports built-in topic names, called
DDESatus and |0Satus, that can be used to monitor the status of specific
DAS conversations.

For example, assume that WindowViewer (VIEW) iscommunicating through
FS Gateway with a data source with the topic name Archestr A. The discrete
items, DDESatus and | OStatus, are set to:

® 0 (zero) when the conversation between FS Gateway and InTouch View
fails.
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® 1 (one) when the conversation between FS Gateway and InTouch View is
successful.

Note These items represent the status of communication between the client
and FS Gateway.

Using DDEStatus and IOStatus in Excel

The status of communications between FS Gateway and InTouch can be read
into Excel by entering the following DDE reference formulain acell on a
Spreadsheet:

=view|DDEStatus!Archestr A
or
=view|l OSatus! Archestr A
where:
view is the name of the InTouch application.

[DDE][10] Satus isthe built-in topic name used to monitor the status
of communications between FS Gateway and
InTouch.

ArchestrA is the exact topic name defined in FS Gateway for
the data source.

Reading Values from FS Gateway into Excel

Values may be read directly into Excel spreadsheets from FS Gateway by
entering a DDE formulainto a cell using the following format:

=applicationname|<devicegroup>!itemname
Example formula:

=FSGateway|Archestr Al'<tagname>'

where:
FSGateway isthe name of the FS Gateway application.
ArchestrA isthe exact device group name defined in FS
Gateway for the data source.
<tagname> isthe actual location in the data source that contains

the data value. Thisisthe item name.

In this example, each time the value of <tagname> changesin the data source,
FS Gateway automatically sends the new value to the cell containing the
formulain Excel.

Note Refer to the Microsoft Excel manual for complete details on entering
Remote Reference formulas for cells.
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Error Messages and Codes

To troubleshoot FS Gateway problems, use the following error messages
together with the DA Server Manager Diagnostics data. Use the Log Flag data
to customize the messages |ogged to the Log Viewer. See the Log Viewer
online documentation for more information about using log flags.

FS Gateway processes write requests by receiving them from a client, doing
any necessary type conversions, and then forwarding them to the data source.
The write request from the gateway to the data source succeeds or fails.

In the case of write success, the gateway informs the client that the write
succeeded through write acknowledgement support provided by the client side
protocol.

In the case of awrite failure, the gateway informsthe client that the writefailed
through the same client side protocol support. In the case of write failure to
items on ArchestrA, DDE, SuiteLink and InTouch data sources,

OPC_E BADRIGHTS s reported regardless of the failure reason.

DDE/SuiteLink Client to Any Data Source — Write
Errors

In the case of DDE, FastDDE and SuiteL ink clients, the write response is a
Nak (negative acknowledgement) with no additional failure detail code. When
FS Gateway detects a failed write condition, it responds to the client with the
Nak.

OPC Client to ArchestrA — Write Errors

In the case of an OPC Client, the following error code support is used:

Return Code Description

S OK The corresponding item handle was valid.
The write will be attempted and the results
will be returned on OnWriteCompl ete.

E FAIL The function was unsuccessful.

OPC _E BADRIGHTS Theitem is not writeable.
OPC_E_INVALIDHANDLE |The passed item handle was invalid.
OPC_E_UNKNOWNITEMID | Theitemisno longer available in the data

source’s address space.
E xxx Vendor specific errors may also be returned.
S XXX Descriptive information for such errors can

be obtained from GetErrorString.

A failed write to an ArchestrA data source is handled as follows:

® |f ArchestrA respondswith Nak, FS Gateway sendsan E_FAIL error code
to the OPC Client.

FS Gateway User’s Guide



Troubleshooting 75

* |If FS Gateway cannot successfully convert the requested OPC data, this
maps to a new vendor specific error for OPC indicating “ Conversion
Error” (OPC_E_BADTYPE).

® |f theitem handle is unknown to FS Gateway or ArchestrA, the
OPC _E INVALIDHANDLE error codeis sent.

® |f theitem nameisnot valid in FS Gateway or ArchestrA, the
OPC_E UNKNOWNITEMID error codeis sent.

OPC Client to DDE/SuiteLink Data Source — Write
Errors

A failed write to a DDE/SuitelLink data source is handled as follows:

® |f the data source responds with Nak, FS Gateway sends an E_FAIL error
code to the OPC Client.

* |If FS Gateway cannot successfully convert the requested OPC data, this
maps to a new vendor specific error for OPC indicating “ Conversion
Error” (OPC_E_BADTYPE).

® |f theitem handle is unknown to FS Gateway or the data source, the
OPC _E INVALIDHANDLE error codeis sent.

® |f theitem nameisnot valid in FS Gateway or the data source, the
OPC_E UNKNOWNITEMID error codeis sent.

Runtime Diagnostics and Error Reporting

For each data source connection, FS Gateway provides aread-only string item
to each connected client called:

$SYS$Gat ewayConnecti onStatusStri ng

To each client, thisitem functions like other items, just under the topic or
device group level. It indicates whether the gateway has established a
successful connection to the configured data source and topic (if any) as
follows:

®*  “Connected”
®* "Disconnected”

Another item, called $SY S$Gateway ConnectionStatus, is a Boolean that reads
True when connected and Fal se when disconnected. Note in the case of a
DDE/Suitel ink data source, the connection is to an application and atopic.
Also, in the case of an ArchestrA data source, the connection isto a Platform
through Message Exchange. And in the case of an OPC data source, the
connection is to an OPC Server through COM/DCOM object creation.

Communication Failures

FS Gateway behavesin the following manner in the case of failed
communication with a data source:
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®* The gateway attempts to periodically reestablish a connection with the
data source up to the maxmium number of retry attempts as specifiedinits
Reconnect Attempts parameter.

Note The gateway is not responsible for starting the data source server,
unless the source protocol supports it. OPC has this capability.

®* The gateway marks all items being read from the data source with Bad
quality. OPC carries a sub-status of Comm Failure.

*  Write attempts to the data source are rejected with an appropriate error
code.

FS Gateway behaves in the following manner in the case of failed
communication with aclient:

®* The gateway unsubscribes (deactivates) all items on the data source that
were previously subscribed to by the failed client. (Exceptions: Those
itemsrequired by other, still connected, clients remain subscribed. Also, in
the case of an OPC client, FS Gateway maintains subscriptionsto all items
on the data source previously subscribed to by the failed client.)

®* The gateway accepts future attempts to reconnect from the client.
Reconnection is the responsibility of the client.

Important! If FS Gateway failsto connect to aremote OPC server through
both its ProgID and ClassID, then lower the DCOM Authentication L evel of
the OPC server to None. Do this by opening Control Panel on the remote
computer, double-clicking Administrative Tools, double-clicking
Component Services, and then expanding the hierarchy tree under the
Console Root as follows: Component Services, Computers, My Computer and
DCOM Config. Click DCOM Config. In theright pane, right-click on the OPC
server you cannot connect to, and then click Properties on the shortcut menu.
On the General page of the properties dialog box, select None for
Authentication Level. Click OK.

Communications failures with an ArchestrA data source behave in the
following manner:

OPC Data
Communication Failure Quality
Break between PLC and DIObject 0x1B
DI Object node disconnected 0x00

Node with ArchestrA UserDefined ApplicationObject 0x04
disconnected

ApplicationObject undeployed 0x00
WinPlatform undeployed on FS Gateway node 0x00

FS Gateway node disconnected (communicating with 0x04
local OPC client)
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FS Gateway Architecture

Component Environments

FS Gateway Architecture

Note FS Gateway is supported on Microsoft Windows NT 4.0, Windows
2000, Windows X P and Windows 2003 only. NetDDE protocol is not
supported.

FS Gateway is a collection of components that work in concert to provide
communications access with a variety of data sources and clients. These
components include:

DAServer Manager: Thisisthe Microsoft Management Console (MMC)
snap-in, that is part of the ArchestrA System Management Console suite
of utilities, supplied with FS Gateway. It provides the necessary user-
interface for diagnostics, configuration, and activation.

Client Plug-ins: These are the components that are added to FS Gateway
to enable communications with clients.
Examples are: OPC, DDE/Suitelink, and so on.

DASEngine: Thisisthe library that contains al the common logic to
drive data access.

Device Protocol: Thisis the custom code provided by the FS Gateway to
define the communications between particular data sources and clients.

FS Gateway

FS Gateway is comprised of three physical parts (see the following figure).
They are the following:

Plug-in Component(s): Responsible for communicating with clients.

DAS Engine: This common component is used by FS Gateway aswell as
all Wonderware DA Servers.

Data Source Protocol L ayer, Gateway-specific: Thiscomponent is
responsible for communicating with the data sources.
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FS Gateway Architecture

Each physical part of FS Gateway is comprised of a set of .exe and/or .dll
modules. Wonderware provides the Plug-ins and the DAS Engine. The DAS
Toolkit user creates the Data Source Protocol Layer (FS Gateway-specific)
modules. All three sets of modules are required for afully functioning gateway.

Plug-ins

Plug-ins provide a protocol-translation function for device integration clients.
Typica Plug-ins communicate in DDE, SuiteLink, or OPC protocol, and serve
asinterfaces between their clients and the DAS Engine.

Note OPC-specific array datatype (VT_ARRAY) is not supported in the
DDE/SL plug-in. These arrays are converted to HEX strings, which provide
legacy behavior.
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DAS Engine

The DAS Engine is a middleware component that exposes two sets of unique
interfaces, one for communicating with the Plug-ins and the other one for
communicating with the Data Source Protocol Layer components.

Data Source Protocol Layer

The Data Source Protocol Layer provides a protocol-trandation function for
specific data sources, such as InTouch, OPC, and ArchestrA; and it serves as
an interface between the DAS Engine and the data sources.

Component Environments

FS Gateway has the following characteristics:

The DAS Engineis dynamically linked to the other FS Gateway
components. In other words, a new DAS Engine (feature enhancement or
bug fix) would not require relinking to the other components nor re-QA of
those other components. When deployed to the system, the new DAS
Engine would attach to all existing FS Gateway components.

Newly deployed Plug-ins (feature enhancements or bug fixes) do not
require relinking nor re-QA of associated components. Even new Plug-ins
(for example, OPC Alarm & Events) would not require any devel opment
changesto the other components, and therefore no relinking in a customer-
installed base. In fact, it isfeasible to implement new functionality in a
Plug-in to enhance FS Gateway without any involvement of the code of
the other components.

FS Gateway can be configured in one stand-alone configuration utility
(DAServer Manager), and the DA Server Manager is capable of displaying
specific configuration views for the FS Gateway as well as other
Wonderware DA Servers. This utility allows the browsing and editing of
Data Access products on different nodes.

The DA Server Manager diagnostics tool displays generic diagnostic
objects common to FS Gateway aswell as al DAServers, in addition to
the FS Gateway-specific/FS Gateway-devel oper-defined diagnostic data.

The FS Gateway’s data configuration format is XML. Any XML-enabled
program (for example, XML Editor) can read this format.
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