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Preface

Describes this document and the conventions that it uses.

About this Guide vii
Audience vii
Conventions viii

Related Documentation ix

Customer Support Services xii

About this Guide

This guide describes the G2 Data Point Manager (GDPM) module. This module
provides functionality for managing external datapoints.

Audience

This guide is for G2 developers who want to customize applications, using a set of
standard application programmers’ interface (API) procedures and methods, and
built-in classes. It assumes familiarity with the G2 procedure language.
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Conventions

viii

This guide uses the following typographic conventions and conventions for

defining system procedures.
Typographic

Convention Examples

Description

g2-window, g2-window-1,
ws-top-level, sys-mod

User-defined and system-defined
G2 class names, instance names,
workspace names, and

module names

history-keeping-spec, temperature

User-defined and system-defined
G2 attribute names

true, 1.234, ok, “Burlington, MA”

G2 attribute values and values
specified or viewed through
dialogs

Main Menu > Start
KB Workspace > New Object
create subworkspace

Start Procedure

G2 menu choices and button labels

conclude that the x of y ...

Text of G2 procedures, methods,
functions, formulas, and
expressions

new-argument

User-specified values in
syntax descriptions

text-string

Return values of G2 procedures
and methods in syntax
descriptions

File Name, OK, Apply, Cancel,
General, Edit Scroll Area

GUIDE and native dialog fields,
button labels, tabs, and titles

File > Save GMS and native menu choices
Properties
workspace Glossary terms
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Convention Examples

Related Documentation

Description

c:\Program Files\Gensym\

Windows pathnames

/usr/gensym/g2/kbs

UNIX pathnames

spreadsh.kb

File names

g2 -kb top.kb

Operating system commands

public void main()
gsi start

Java, C and all other external code

Note Syntax conventions are fully described in the G2 Reference Manual.

Procedure Signatures

A procedure signature is a complete syntactic summary of a procedure or

method. A procedure signature shows values supplied by the user in italics, and
the value (if any) returned by the procedure underlined. Each value is followed by

its type:

g2-clone-and-transfer-objects

(list: class item-list, to-workspace: class kb-workspace,
delta-x: integer, delta-y: integer)

—> transferred-items: g2-list

Related Documentation

G2 Core Technology
® G2 Bundle Release Notes

* Getting Started with G2 Tutorials

® G2 Reference Manual
* G2 Language Reference Card
® G2 Developer’s Guide

* G2 System Procedures Reference Manual
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G2 System Procedures Reference Card
G2 Class Reference Manual
Telewindows User’s Guide

G2 Gateway Bridge Developer’s Guide

G2 Utilities

G2 ProTools User’s Guide

G2 Foundation Resources User’s Guide

G2 Menu System User’s Guide

G2 XL Spreadsheet User’s Guide

G2 Dynamic Displays User’s Guide

G2 Developer’s Interface User’s Guide

G2 OnLine Documentation Developer’s Guide
G2 OnLine Documentation User’s Guide

G2 GUIDE User’s Guide

G2 GUIDE/UIL Procedures Reference Manual

G2 Developers’ Utilities

Business Process Management System User’s Guide

Business Rules Management System User’s Guide

G2 Reporting Engine User’s Guide

G2 Web User’s Guide

G2 Event and Data Processing User’s Guide
G2 Run-Time Library User’s Guide

G2 Event Manager User’s Guide

G2 Dialog Utility User’s Guide

G2 Data Source Manager User’s Guide

G2 Data Point Manager User’s Guide

G2 Engineering Unit Conversion User’s Guide
G2 Error Handling Foundation User’s Guide

G2 Relation Browser User’s Guide
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Bridges and External Systems

G2 ActiveXLink User’s Guide

G2 CORBALink User’s Guide

G2 Database Bridge User’s Guide
G2-ODBC Bridge Release Notes
G2-Oracle Bridge Release Notes
G2-Sybase Bridge Release Notes

G2 [Mail Bridge User’s Guide

G2 Java Socket Manager User’s Guide
G2 JMSLink User’s Guide

G2-OPC Client Bridge User’s Guide
G2 PI Bridge User’s Guide
G2-SNMP Bridge User’s Guide
G2-HLA Bridge User’s Guide

G2 WebLink User’s Guide

G2 JavalLink

G2 JavaLink User’s Guide
G2 DownloadInterfaces User’s Guide
G2 Bean Builder User’s Guide

G2 Diagnostic Assistant

GDA User’s Guide
GDA Reference Manual
GDA API Reference
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Customer Support Services

You can obtain help with this or any Gensym product from Gensym Customer
Support. Help is available online, by telephone, by fax, and by email.

To obtain customer support online:
= Access G2 HelpLink at www.gensym-support . com.

You will be asked to log in to an existing account or create a new account if
necessary. G2 HelpLink allows you to:

* Register your question with Customer Support by creating an Issue.

* Query, link to, and review existing issues.

® Share issues with other users in your group.

* Query for Bugs, Suggestions, and Resolutions.

To obtain customer support by telephone, fax, or email:

= Use the following numbers and addresses:

Americas Europe, Middle-East, Africa (EMEA)
Phone (781) 265-7301 +31-71-5682622
Fax (781) 265-7255 +31-71-5682621
Email service@gensym.com service-ema@gensym.com
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Introduction to the
G2 Data Point Manager

Describes the G2 Data Point Manager (GDPM) module, which provides
functionality to manage external datapoints.

Introduction 1

Loading GDPM 2

gensym.

Introduction

G2 Data Point Manager User's Guide

G2 Data Point Manager (GDPM) provides functionality to configure, log, replay,
and simulate datapoints, typically related to external sensors such as temperature,
pressure, and flow. These external values are represented in GDPM as external
datapoints and obtain their values typically via an OPC or Pl interface and bridge.
For example, to provide connectivity with DCS systems, you could use the G2
OPCLink and the G2-PI Bridge.

Within the G2 application, these external sensors (or referred as external
datapoints in GDPM) propagate their value to internal datapoints that might be
associate to equipment on process maps or other internal software sensors and
analyzers. An internal datapoint can be stand-alone and related to a domain
object graphically or it can be embedded within a domain object. Domain objects
typically represent sensors or equipment, such as pumps, valves, or heaters.

Internal datapoints provide a link between domain objects and event detection
diagrams. They notify event listeners when datapoint values change, and they
receive new values from external datapoints. Thus, event detection diagrams
monitor internal datapoints performing numeric analysis to generate events,
including alarms, which may, in turn, trigger diagnostic analysis.



Chapter 1 Introduction to the G2 Data Point Manager

Event detection and diagnostics analysis is beyond the scope of GDPM. For
information on building graphical event-detection logic, see the G2 Event and Data
Processing User’s Guide. For information on building diagnostics logic, see the
SymCure User’s Guide.

G2 Data Point Manager (GDPM) provides functionality for:

Configuring external datapoints from CSV files or manually through dialogs.
Logging external datapoint values.

Replaying external datapoint values.

Simulating external datapoint values.

Creating custom data sources.

Loading GDPM

To use the GDPM module, you must load or merge in gdpm. kb, which is located
in the g21i\kbs directory.

The gdpm-demo. kb is located in the g21i\examples directory. On Windows, you
can load the demo from the Start menu.

G2 Data Point Manager User's Guide



Module Settings

Describes the G2 Data Point Manager (GDPM) module settings.

Introduction 3

gdpm-module-settings 4

gensym.

Introduction

The gdpm-module-settings object inherits GFR module settings. Upon startup,
GFR locates one module settings object as the active setting, which is typically the
instance in the highest level module. The active module is determined when G2 is
started. Several APIs take the active module settings object into account during
execution.

G2 Data Point Manager User's Guide 3
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gdpm-module-settings

Manages system configurations for the GDPM module.

Class Inheritance Path

gfr-module-settings, object, item

Attributes

Attribute

Description

start-heartbeat-manager-
on-startup

Allowable values:

Default value:

max-hearbeat-interval-in-
minutes

Allowable values:

Default value:

heartbeat-scan-interval-
in-minutes

Allowable values:

Default value:

comment-handler

Allowable values:

Default value:

Whether to log datapoint values according to a
schedule rather than each time the value
changes.

truth-value

true

The maximum value that any datapoint can use
for the Default Heartbeat, in minutes.

float

10.0

The interval for logging external datapoints, in
minutes, when the heartbeat manager is enabled.

float

1.0

The procedure to use for processing comments in
the CSV file used for creating external
datapoints. The last column in the file is for
comments.

symbol

gdpm-dp-default-comment-handler

G2 Data Point Manager User's Guide



Configuring
External Datapoints

Describes how to configure external datapoints.

Introduction 5

Creating External Datapoint Configuration Files 6
Creating External Datapoints from a CSV File 14
Creating Individual External Datapoints 21
Translating External Datapoint Values 22
Managing External Datapoints 24

Working with Engineering Unit Conversions 25

gensym.

Introduction

One of the most tedious tasks in building an intelligent fault management
application is creating the hundreds and maybe thousands of G2 variables
corresponding to the monitored tag variables in your external DCS system.

You use the G2 Data Point Manager (GDPM) module to create external variables
for each DCS tag variable —automatically —using CSV files. You simply export to
a file the OPC or PI configuration data for the tag variables you want to manage,
specify a name for each external variable, and specify the interface type and
datapoint type. GDPM reads the file and automatically creates variables of the
correct type.

When creating external datapoints from a CSV file, you also have the option of
automatically linking the external datapoints to internal datapoints in a process

G2 Data Point Manager User’s Guide 5
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Configuring External Datapoints

map. To do this, for each external datapoint in the CSV file, you provide the name
of an internal datapoint that will get its data from the external datapoint. You
express the internal datapoint name, using dot notation, which concatenates the
domain object name with its internal datapoint, for example, f-1001.pv where
f-1001 is an object and pv is an attribute of f-1001. When GDPM reads the file, it
automatically links the external and internal datapoints.

When creating the datapoints from a file, you can configure limits, targets, and
deviations to perform data validation of external datapoint values. When a
datapoint value is out of range, a data validation message occurs in the Messages
browser.

You can configure engineering units for external datapoints in the CSV file. For
details, see “Configuring External Datapoint Units in the CSV File” on page 25.

Once the datapoints have been created from the CSV file, you can change them
through the external datapoints properties dialog, as needed.

In addition to creating external datapoints from a CSV file, you can create external
datapoints from a palette.

You can also configure logging for external datapoints. For details, see
“Configuring Datapoints for Logging” on page 30.

Creating External Datapoint Configuration Files

The CSV file that configures external datapoints contains the following
information. The order of the information is preconfigured. Only some of the
information is required; the rest is optional.

® Datapoint Name — A unique name for the external datapoint.

* Datapoint Server Information — Information about how the external
datapoint is configured in the server, which includes:

- Default Update Interval — How often to update data from the DCS
system.

- Datapoint Tag Type — The type of DCS tag variable the external
datapoint represents.

G2 Data Point Manager User's Guide
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- Datapoint Type — The value type for the external datapoint. The options
depend on the type of external system.

- Datapoint Units — The engineering unit that the external datapoint uses.
You can specify any of the built-in engineering unit or a user-defined
synonym.

- Related Process Map Datapoint Names — The name of an internal
datapoint that gets its data from the external datapoint. If you do not want
to associate external datapoints with internal datapoints when you create
the external datapoints, you can leave this slot empty.

* Data validation limits, targets, and rates, which perform data validation on
the external datapoint values. Data validation is optional.

* DCS configuration information for the external OPC or PI system that
provides the external data.

You can configure the optional information in the external datapoints
configuration CSV file, or you can configure it manually for individual internal
datapoints in the process map.

Configuring the External Datapoint Name

You use the external datapoint name as the source datapoint of an internal
datapoint in a process map. The external datapoint name must be a symbol, with
no spaces.

To configure the external datapoint name:

= In the CSV file that configures external datapoints, configure the Datapoint
Name column, the first column, to be a unique symbol.

Configuring the Default Update Interval

By default, external datapoints update their data whenever the value in the DCS
system changes. To update external datapoints at regular intervals, you can
configure the default update interval. The value is any time interval, such as

1 hour and 30 minutes or 1 minute.

G2 Data Point Manager User's Guide 7
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Configuring External Datapoints

Configuring the Datapoint Tag Type

Each external datapoint represents a DCS tag variable for a sensor or controller.
For sensors, the datapoint tag type is pv, which represents the process value.
Controllers can have the following datapoint tag types: pv, sp, which represents
the controller setpoint, op, which represents the controller output, and mode,
which represents the controller mode.

By configuring the type of datapoint tag type, you see only external datapoints of
the required type when manually configuring the source datapoint of an internal
datapoint.

Configuring the Datapoint Type

The external datapoint must define a data type, which depends on the external
DCS system you are using:

® For OPC variables, the options are:
- float
- integer
- logical
- text
* For Pl variables, the options are:
- real
- integer
- digital

When you create the external datapoints, GDPM creates a datapoint of the proper
class, based on the specified data type.

To configure the external datapoint type:

= In the CSV file that configures external datapoints, configure the Datapoint
Type column to be one of the types listed above, depending on your
DCS system.

Configuring the Datapoint Units

For information on configuring the datapoint units, see Configuring External
Datapoint Units in the CSV File.

G2 Data Point Manager User's Guide



Creating External Datapoint Configuration Files

Configuring the Related Internal Datapoint

If you know ahead of time which internal datapoints should obtain their values
from external datapoints, you can configure this information in the external
datapoints configuration file. This step requires that you have already created and
configured your process map.

If you do not have this information at the time that you create the external
datapoints configuration file, you can configure each internal datapoint manually
to refer to a particular external datapoint as the source datapoint.

Of course, if you have this information ahead of time, you will save time
configuring this information from the CSV file. On the other hand, you might be
creating your application in stages, adding domain objects to the process map
incrementally as you manage more and more of your external process. You must
decide which approach works best for your application. You can also use a
combination of both approaches by automatically configuring some internal
datapoints and adding others later.

To relate external datapoints to internal datapoints:

=2 In the CSV file that configures external datapoints, configure the Related
Process Map Datapoint Names column to be the name of the internal
datapoint that gets its data from the particular external datapoint.

When referring to the internal datapoint name, you must use dot notation, which
concatenates the domain object name and its internal datapoint, using a period as
a separator. For example, to relate the external datapoint named f-1001-external
to the pv datapoint for the f-1001 flow sensor, you would use f-1001.pv.

Configuring Data Validation

In the CSV file that configures external OPC float and PI real datapoints, you can
set up limits, targets, and rates for validating external data as it arrives. You can
perform three types of data validation:

This type of data validation... Validates external datapoint values based on...
Detected limit Minimum and maximum limits.
Detected target Minimum and maximum targets, based on
a value.
Detected rate Minimum and maximum rates, based on a

time interval.

When an external data value does not conform to the specified data validation
limits, targets, and/ or rates, GDPM generates an operator message, which

G2 Data Point Manager User's Guide 9
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Configuring External Datapoints

indicates the reason the value is invalid. You can view these messages in the
Message Browser. .

Just as you can relate external and internal datapoints manually for individual
datapoints in a process map, you can configure data validation for internal
datapoints manually.

You cannot configure data validation for integer, logical, text, or digital
datapoint types.

To configure data validation:

= In the CSV file that configures external datapoints, configure some or all of
these columns for a particular external datapoint, where the Enabled options
are true or false:

Column Value

Min-Max Enabled true or false

Min-Max High-High High-high limit value

Min-Max High High limit value

Min-Max Low-Low Low-low limit value

Min-Max Low Low limit value

Target Enabled true or false

Target High-High High-high target value

Target High High target value

Target Low-Low Low-low target value

Target Low Low target value

Target Value The target value to which the external
datapoint value is compared, relative to the
high and low targets.

Rate Enabled true or false

Rate High-High High-high rate value

Rate High High rate value

Rate Low-Low Low-low rate value

Rate Low Low rate value

Rate Interval The rate at which the time interval between

external datapoints is compared.

G2 Data Point Manager User's Guide
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Configuring the DCS Datapoint Data

Depending on the type of DCS system you are using, you need to identify the
actual OPC or PI tag variable for which you are creating an external variable. The
configuration information varies, depending on your DCS system.

To configure the DCS datapoint data:

=> Use the last columns in the CSV file to configure the datapoint data for your
DCS system.

For example, to configure an OPC tag variable, you would configure these values:
¢ OPCltemID
* OPC Access Path

For both OPC and PI tag variables, you can also configure these values in the
second-to-last and last columns of the CSV file, respectively:

* High Process Limit — The high limit for external datapoint values.

®* Low Process Limit — The low limit for external datapoint values.

Summary of the CSV File Format

The CSV file that configures external datapoints defines each external datapoint
in its own row and the configuration information in each column. The following
table defines the order of columns, from left to right, where the separators
indicate groups of related configuration information.

Column Description
Datapoint
Datapoint Name The name of the external datapoint.

Datapoint Server Configuration

Default Update How often to update data from the DCS system. The
Interval value is any time interval, such as 1 minute or
1 hour and 30 minutes.

G2 Data Point Manager User’s Guide 11
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Column Description

Datapoint Tag Type  The type of datapoint the external datapoint represents.
The options are: pv, sp, op, or mode. Pv represents the
process value for a sensor or controller; Sp represents
the setpoint of a controller; op represents the controller
output; and mode represents the controller mode.

By configuring the type of datapoint tag, GDPM shows
you only datapoints of the required type when
manually configuring the source datapoint of an
internal datapoint.

Datapoint Type The value type for the external datapoint. The options
depend on the type of external system.

For OPC variables, the options are:

¢ float

* integer
* Jogical
* ftext

For PI variables, the options are:

* real
* integer
¢ (digital
Datapoint Units The engineering unit that the external datapoint uses,

for example, C or deg C.

Related Process Map  The name of the internal datapoint that gets its value
Datapoint Names from the external datapoint.

Data Validation

Min-Max Detected target settings for data validation.

Enabled
High-High
High
Low-Low
Low

12 G2 Data Point Manager User’s Guide



Column

Creating External Datapoint Configuration Files

Description

Target

Enabled
High-High
High
Low-Low
Low

Value

Detected target settings for data validation.

Rate

Enabled
High-High
High
Low-Low
Low
Interval

Detected deviation settings for data validation.

Animation

Animation Enabled

Animation Enabled is currently not supported.

Animation Object

Animation Object Name is currently not supported.

Name

DCS Configuration

OPC Item ID The ID of the OPC tag variable from which the external
variable gets its data.

OPC Access Path The access path to the OPC tag variable in the external
OPC system.

High Process Limit The high limit for external data. Values above this limit

are rejected.

Low Process Limit

G2 Data Point Manager User's Guide

The low limit for external data. Values below this limit
are rejected.

13



Chapter 3

Configuring External Datapoints

Creating External Datapoints from a CSV File

14

Note

Once you have created the CSV file for configuring external datapoints, you
create an External Datapoints container that refers to this file. The container also
refers to the OPC or PI Interface that it will use to obtain data through the bridge.

You can configure the external datapoints to propagate data when their values
change or based on a schedule.

Once you have created the external datapoint configuration, you can create the
external variables.

In the sections that follow, the menu choices assume that enable-menus-and -
toolbars-upon-startup is enabled in the grtl-module-settings object. For more
information, see the G2 Run-Time Library User’s Guide.

Creating the External Datapoints Container

By default, the value of an external datapoint is propagated to its associated
internal datapoint whenever the value changes. In some cases, the value of an
external datapoint must be propagated to its internal datapoint at regular time
intervals, based on a schedule. For example, this situation arises when using a
bridge in synchronous mode.

You can configure External Datapoints containers to update, based on event-
driven evaluation or based on a schedule. By default, external datapoints update
their values based on event-driven evaluation, that is, when the external
datapoint value changes. When configuring datapoints to update based on a
schedule, you configure the update interval.

To create the External Datapoints container:

1 Choose Project > System Settings > External Datapoints > Manage and click
the New button.

The properties dialog for configuring external datapoints appears.

2 Configure a unique Name, which is system-generated, by default.

Tip We recommend that you prefix the name with your application name, for
example, Myapp External Datapoints.

3 Click the arrow to configure the Interface Name to refer to an existing
network interface to use for obtaining external data.

G2 Data Point Manager User's Guide



Creating External Datapoints from a CSV File

4 Configure Value Propagation to determine how you want datapoint values to
propagate, based on event-driven evaluation or based on a schedule.

The default value is Event Driven.

5 If you choose Schedule Driven, configure Update Period to be the number of
seconds between updates.

6 Accept the dialog.

To configure the CSV filename, you must be in developer mode.

To configure the CSV filename:
1 Switch to Developer mode.

2 Display the properties dialog for the External Datapoints container you want
to configure.

3 Configure the Filename to be a complete path name to the CSV file that
contains the external datapoints configuration data.

For information on the format of the CSV file, see “Creating External
Datapoint Configuration Files” on page 6.

4 Click OK.

You can create the external datapoints directly from the properties dialog by
clicking the Create External Datapoints button. For details, see “Creating and
Configuring External Datapoints” on page 16.

G2 Data Point Manager User’s Guide 15



Chapter 3

16

Configuring External Datapoints

Once you have created the external datapoints, the properties dialog displays
them in a spreadsheet. You can filter the external datapoints, based on the
category.

Here is the properties dialog and associated External Datapoints container named
Myapp External Datapoints, which obtains it data through the network interface
named myapp-interface and from the specified CSV file. It propagates datapoint
values once every 30 seconds, based on a schedule. This figure shows the dialog
in Developer mode.

External Datapoint Configuration . x|

General

Mame: | Iyapp External Datapaints

Intetface Mame: |MYAPP-INTERFACE =]
yalue {* Event Driven " schedule Driven
Lpdate Periad: I &0 =
— Dakapoinks

Filename: |C:'|,Program Files\Gensymig2-8. 3r0\opte _I

Category: |UNSPECIFIED =]

Diakapaint Mame | Data Type | Access Path |

oK | Apply I Cancel |

Creating and Configuring External Datapoints

You create the external datapoints from the External Datapoints container
properties dialog.

GDPM reads the data from the CSV file and creates one external datapoint for
each row in the file. The external datapoints appear on the External Datapoints
container detail. The external datapoints are automatically related to the specified
internal datapoint as specified in the CSV file.

Each external datapoint has an associated dialog, which contains all the
information obtained from the CSV file. OPC float and PI real datapoints have
two tabs, the General tab and the Alarm Limit Detection tab. The other datapoint
types have only the General tab.

Once the external datapoints have been created, you can configure various
additional information, such as the category, description, value translation

G2 Data Point Manager User’s Guide



Creating External Datapoints from a CSV File

procedure, persistence, and data logging. You can also override values in the
properties dialog.

Note Opverriding values in the external datapoint properties dialog does not update the
corresponding CSV file.

To create and configure the external datapoints:

1 Display the properties dialog for the External Datapoints container and click
the Create from File button: |

All external datapoints specified in the CSV file appear in the spreadsheet at
the bottom of the properties dialog. For example, here is the result of creating
external datapoints from the £102-external-datapoints-configuration.
csv file:

External Datapoint Configuration :Z'" il

Genaral

Marme: | Myapp External Datapoints

Interface Mame: |MYAPF-INTERFACE =]
value © Event Driven " Schedule Driven
Update Periad: I &0 =
—Datapoints

Filename: |C:'|,Pr0gram FilesGensymige-8.3r0iopke ... |

Categary: |UNSPECIFIED =]

Datapoink Mame | Data Type | Access Path Al
4-1001-EXTE... FLOAT w3104 J
A4-1010-EXTE... FLOAT w3104
F-1001-EXTER... FLOAT w3104
F-1002-EXTER.,., FLOAT w3104

P-1050-EXTER.., FLOAT w3l0a -
G R I_>I_I

[o]4 | apply I Cancel |

2 Select a row in the spreadsheet and click the Properties button to display the
properties dialog for the external datapoint.

3 Configure the Category to filter external datapoints in the external datapoints
configuration dialog.

You can define a category for external datapoints, then filter them in the

external datapoint configuration properties dialog, based on the category. For
example, you might want to specify the equipment subsystem as a category to
show only those datapoints related to that subsystem, such as the fuel system.
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You can also categorize the datapoints, based on the type of sensor, such as
flow or temperature.

Configure the Description to provide a textual description of the external
variable.

To translate the value, configure the Value Translation to be the name of an
existing procedure.

For details, see “Translating External Datapoint Values” on page 22.

To filter values from the external system, configure the High Limit and Low
Limit, and enable or disable the High Limit Check or Low Limit Check
options, as needed.

You can also configure these values in the CSV file. When process limits are
enabled, GDPM rejects data values that are above the high limit or below the
low limit.

Configure the Min Persistence Value and Min Persistence Units to determine
how long to keep operator messages in the Message Browser when an alarm
limit is detected.

The default value is 0 seconds, which keeps the alarm limit detection message
until the operator deletes it.

To log external datapoint values, configure Data Logging, as needed.
For details, see “Configuring Datapoints for Logging” on page 290.

For OPC float and PI real datapoints, click the Alarm Limit Detection tab and
override the rate, target, and min-max limits for data validation, as needed.
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Here is the General tab in the properties dialog for the external datapoint named
t-1015-external, which is a type of OPC float. The Category has been specified as
temperature. The OPC configuration identifies the tag variable in the external
OPC system. The GSI Variable Status indicates the connection status of the
external datapoint to the network interface, where 0 means inactive, 1 means in
transition, 2 means ok, -1 means timeout, and -2 means error. The datapoint sets
high and low process limits, and it keeps history for one day.

OPC Float Yariable Properties |

General |Alarm Limnit: Detection I

~ Datapaink i~ Limit Persistence:
Datapaoint Mame: | T-1015-EXTERMAL Min Persistence Yalue: | o j
At IUNSPECIFIED j Min Persistence Lnits: 9 S LA
Description:l " Hours " Days
Unit: Idegree F j [ Data Logging
alue Translation: INO-PROCEDURE j [~ Enable Logging
Interface Mame: MY APP-INTERFACE | Data Logging Mame: [0 Dt Looging Blocks =l
Tag Made: @py CSp C0Op O Mode I”  Enable Deadband
I¥ High Limit Check Deadband; 10 =
High Limit: | 1000.0 = ™ Enable Heartheat
I Low Limit Check Heartheat Interval In Minutes: | 0 =
Lews Lirmie: | 0 = ™ Enable Repeat Interval
[ OR< Configuration Repeat Interval In Seconds: | o =
Tag Mame: | 92-v310a-Ft/7DATA
Access Path: | v310a
si Yariable Status: | 0
Default Update Interval: |DUU leDD leD:DD:‘ID =

OF | Apply I Cancel
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Here is the Alarm Limit Detection tab, which configures Alarm Limit Detection
for data validation.

OPC Float Yariable Properties |
General Alarm Limit Detection |
 Alarm Rate
I™ ilarm Rate Rate Inkerval: | 10.0 =
™ | Rate High High Enable I™ | Rate Low Lov Enable
Rate High High: | 1000.0 = Rate Low Lo | -1000.0 =
I™ | Rate High Enable I Rate Low Enable
Rate High: | 100.0 = Rate Low: |'100-D =
—alarm Target
I™ Alarm Target Target Value: Jo =
I~ Tiarget Highy High Enable I™ | Tiarget Lo Law Enable
Target High High: | 1000.0 = Target Low Low: |'IUUU-D =
I~ Tiarget High Enable I~ Target Low Enable
Target High: | 100.0 j Targek Low: |'100-D j
r—alarm MinfMax
¥ Limit Detection
[~ Limit High High Enable [ Limit Lavs Low Enable
Limit High High: 10 = Lirit Lows Lows: | 0 =
[ Limit High Enable [~ Limit Lovs Enable
Limit High: | %00.0 = Limit Lows: |0 =
OF | Apply | Cancel |

For an example of limit detection, see “Viewing Data Validation Alarms” on
page 307.

Manually Relating External Datapoints

When you initialize process maps, GDPM automatically relates all internal
datapoints to their source external datapoints, where an external datapoint can be
the source datapoint for one or more internal datapoints. When you uninitialize
process maps, GDPM de-links all internal and external datapoints.

You might want to manually relate an individual external datapoint to its
associated internal datapoint(s), either to re-link the datapoints after they have
already been linked or to link them after they have been de-linked. Manually
relating external datapoints re-links the external datapoint with all of its
associated internal datapoints.

To manually relate external datapoints to their internal datapoints:
1 Display the Navigator.

2 Choose Show Detail on an External Datapoints container in the Navigator to
show its detail.
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The detail contains the individual external datapoints in the container.

3 Choose Relate Sensors and Controllers on an individual external datapoint to
relate the external datapoint to all internal datapoints that specify it as the
source datapoint.

Creating Individual External Datapoints

Note

In addition to creating external datapoints automatically from a CSV file, you can
create individual external datapoints from a palette. You might want to do this if
you add a datapoint after you have created them automatically. Alternatively,
you might build your application by starting with the domain objects and adding
the external datapoints individually later.

When creating individual external datapoints manually, be sure to configure the
Source Datapoint of the internal datapoint that gets its values from the external
datapoint you create.

To create individual external datapoints:

1 Create an External Datapoints container.

2 Display the properties dialog for the container and configure its properties.
For details, see “Creating the External Datapoints Container” on page 14.

3 Click the New button in the Datapoints area.
A dialog for choosing the external datapoint class appears.

4 Choose a class and click OK.
The properties dialog of the external datapoint appears.

5 Configure the properties of the external datapoint manually.

For details, see “Creating and Configuring External Datapoints” on page 16.

You can also create individual external datapoints and manually add them to the
External Datapoints container detail. To do this, show the detail of the External
Datapoint container through the Navigator, create external datapoints from the
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OPC Datapoints and PI Datapoints palettes in the External Datapoints toolbox,
and place them on the detail. Here are the external datapoints palettes:

: Toolbox - External Datapoints & X : Toolbox - External Datapoints % X

OPC Datapoints Pl Datapoints

k

opo

Translating External Datapoint Values

22

You can translate values for external datapoints by writing a custom procedure
that takes a value, translating the value, then assigning the resulting value to the
corresponding internal datapoints. The original external datapoint value is
unchanged.

The signature for the translation procedure is:

my-translate-value-procedure
(item: class grtl-external-datapoint, val: value, collection-time: quantity)
—> new-value: value, new-collection-time: quantity

where:
* item is the external datapoint that received the value.
® val is the new raw value from the external datapoint.
® collection-time is the collection time of the new value.
The procedure returns these values:
* new-value is the new translated value.

* new-collection-time is the collection time, if updated by this procedure.

Once the procedure has been defined, you can specify the translation procedure
for any external datapoint by configuring the Value Translation Procedure in the
properties dialog for the external datapoint. The dropdown list contains all the
procedures that are a subclass of grtl-value-translation-procedure. Only
procedures that are cloned from the palette appear in the dropdown list.

Translating external datapoint values requires knowledge of G2 and is, therefore,
a developer task.
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To translate external datapoint values:

1 Choose View > Toolbox - External Datapoints and display the Customization
palette:

Toolbox - External Datapoints 1 x

Customization

2 Create a Value Translation Procedure from the palette and place it within
your application module.

3 Modity the procedure to perform the type of translation you want to occur.

Defining a procedure require knowledge of G2 and is an advanced feature.
See the G2 Reference Manual.

Be sure to change the name of the procedure to a unique name.

4 Display the properties dialog for the external datapoint whose value you want
to translate and configure the Value Translation Procedure.

If you do not want any value translation to occur, choose no-procedure, which is
the default for all external datapoints.
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Configuring External Datapoints

This dialog shows how to configure the Value Translation Procedure procedure

for an OPC Float datapoint:

=

WY-TRANSLATE-VALUE-PROCEDURE

OPC Float Yariable Properties |
General | Alarm Limit Detection I
~ Datapaink i~ Limit Persistence:
Datapaoint Mame: | T-1002-EXTERMAL Min Persistence Yalue: | o j
;| UNSPECIFIED - + Seconds " Minutes
Category: I J Min Persistence Units:
Description:l " Hours " Days
Unit: Ideg F ﬂ [ Data Logging
walue Translation: IM\"-TRANSLATE-VALUE-PROCED[ | [~ Enable Logging
Interface Mame: |MYAPP-INTERFACE | Data Logging Mame: [0 Dt Looging Blocks =l
Tag Made: Py C5p Cop © Mode ™ | Enable Deadband
¥ High Lirnit Check. Deadband: |0 =]
High Limit: | 1000.0 = I~ | Enable Heartheat:
[ Law Limit Check Heartheat Interval In Minutes: | 0 =
Low Limit: | 9 = I~ | Enable Repeat Interyval
[ OPC Configuration Repeat Interval In Seconds: | o =
Tag Name: | 92-v310a-dg1 /Py
Access Path: | v310a
si Yariable Status: | 0
Default Update Interval: |DUU leDD leD:DD:‘ID =
OF | Apply I Cancel

To manage external datapoints:

1 Choose Project > System Settings > External Datapoints.

2 All External Datapoints containers appear in the submenu.To configure the
properties of an external datapoint container, choose one from the External

Datapoints submenu.

3 To display a dialog for managing all external datapoint configuration objects,
including displaying the detail, choose Manage.
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Here is the External Datapoints Manage dialog:

External Datapoints : |

[O]e| =

IMyapp External Datapaints

Gu R0 |

Close |

Working with Engineering Unit Conversions

You work with engineering unit conversions in various ways in an application.

To work with engineering unit conversions, merge in geuc.kb from the g2i kbs
directory.

Configuring External Datapoint Units in the CSV File

You can import units from the CSV file used for configuring external datapoints.
You configure the Datapoint Units in the column to the right of the Datapoint
Type column in the CSV file. The datapoint units that you configure are
equivalent to the field units that domain objects use as sensor values.

You can specify any of the built-in engineering units or a synonym.

If you specify an engineering unit that does not exist, GDPM automatically
creates a unit synonym definition and places it in the Undefined-Dimension
category in the Unit Synonyms submenu.

Note Sometimes units provided in the DCS system are inaccurate, thus GDPM requires
you to enter the units explicitly rather than obtaining them directly from the DCS
system.
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Configuring External Datapoints

Here is part of an external datapoint configuration file, which defines field units
for several datapoints in the metric system:

Datapoint Datapoint Server Configuration

Datapoint Default Datapoint Datapoinf Datapoint\Related Process Map
Name Update Interval Tag Type Type atapoint Names
t1-dp 10 minutes pv float 1.pv

t2-dp 10 minutes pv float pv

pi1-dp 10 minutes pv float 1.pv

f1-dp 10 minutes pv float 1.pv

f2-dp 10 minutes pv float 2.pv

f3-dp 10 minutes pv float pv

al-dp 10 minutes pv float al.pv

When upgrading older versions of GDPM, you must add the Units column to the
CSV file before creating external datapoints. Creating external datapoints from a
CSV file that does not include the Units column generates an error.

Configuring Engineering Units for Domain Objects

You can configure engineering units for entering and displaying various event
parameters and metrics. For example, here is the properties dialog for the Heater
Efficiency derived sensor of a heater, which specifies units for the various internal
datapoints of the sensor:

F102-EFFICIENCY Properties x|

Domain Object Name: |F102'EFF|C|ENCY

Datapoint Category: IA” LI

| b |
a1

Datapoint Name Datapoint Value fbatapointUnit Datapoir a
fl02-efficiency.averaging-time ] minutes no-value
fl02-efficiency process-cp 25 btuflb-deg F no-value
fl02-efficiency.process-flow 1307.21 ft3/hr ok
fl02-efficiency.inlettemp 0.0 degF ok
fl02-efficiency.outlettemp E04 .17 degF ok
f102-efficiency.process-heat-gain | 1.648e6 \otu/hr ok o=
o W - S Y ) AN non 1 N — -l
1 | b
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Here is the properties dialog for the calculated heat-gain internal parameter,
which shows a dropdown list with some of the available engineering units:

~ Configuration ~Logging

Datapoint Name: If‘l 02-efficiency. process-heat-gain [~ Logging Enabled

Ll

Category: |Process Config Name: [ 102 OGGING

Description: [~ Deadband Enakled

Deadband: ID

Ll L e

Unit IbtUJ’hf [~ Heartbeat Intersal Enabled

S btufhr
Nb Of Historical Values: biu/hr-ft2-F

Maximum History Age: EIE,{:E-CIEQ E [™ Winimum Pepeat Intenval Enabled

Source Datapoint: gtu,‘lb-F

I
Ll

Heartbeat Interval In Minutes: ID

H._

Minimum Repeat Interval In Seconds: IE'r

=

Datapoint Value: |¢2!/h
calfhr B

calorie per hour
centimeter

cfd

cfh

cm

cubic feet

cubic feet per day

cubic feet per hour

cubic feet per pound
cubic feet per pound mole
cubic meter

cubic meter per day
cubic meter per hour
cubic meters per kilogram
cubic meters per kilogram mole
day

days

degC

degF

degK

degR

degree C

oK | Apply Cancel |

Displaying Engineering Units for Datapoints
Units appear in the datapoint displays for internal and external datapoints.

For example, here is a display that shows the units of a flow sensor:

129,456 deg F

T-1001

@
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Introduction

You can configure your application to log internal or external datapoints as the
application runs. By default, GDPM logs data values as they arrive. You can also
log data on a schedule. You can filter logged data, based on the rate at which it
arrives and the variation of data values.

To log internal datapoints, you create a Data Logging configuration object:

Configuration Object Description
Data Logging Logs internal datapoints in a process
map to a CSV file.

To configure data logging, you must specify the name of a CSV where data is to
be logged. You also specify the name of a process map container object, whose
internal datapoints you want to log. When logging is enabled, GDPM logs all
internal datapoints in the process map, by default. You can selectively enable and
disable logging for individual datapoints, through a spreadsheet. You can also
configure logging for individual datapoints.
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You can also log internal and external datapoint values to the default Message
Browser.

One use of a log file is for data replay. For more information, see Chapter 5,
“Replaying Data” on page 37.

Configuring Datapoints for Logging

30

You can configure logging for internal and external datapoints to:
® Post log messages to the Message Browser.
® Postlog messages to a CSV file.

* Log data values each time they change, the default, or on a schedule, which
you might do when the values change infrequently.

To configure datapoints for logging, you can assign all internal datapoints in a
process map and/or all external datapoints in one or more External Datapoints
containers. Once you assign internal and external datapoints for logging, you can
configure logging parameters for individual datapoints.

By default, GDPM does not perform data logging. You must explicitly enable data
logging to begin logging.

You can also configure datapoints to filter logged values by enabling and
configuring these logging parameters:

® Heartbeat Interval, which logs data according to a schedule, rather than each
time the value changes. The value cannot exceed the Maximum Heartbeat
given in the Data Logging configuration object. The default value is the
Default Heartbeat in Minutes given in the Data Logging configuration object.

® Repeat Interval, which allows you to reduce the number of logged datapoints,
based on the rate of incoming data. The datapoint logs value is logged each
time it changes or once every Repeat Interval, whichever is longer. The data is
not logged if the elapsed time from the last logged value is less than the
Repeat Interval. You configure this attribute when the rate of incoming data is
greater than the rate at which you want to log data.

* Deadband, which only logs a new value if that value differs from the last
logged value by more than the deadband.

You can configure logging parameters for all assigned datapoints through a
spreadsheet, or you can configure logging for individual datapoints through the
individual properties dialogs.

For information on configuring the properties of external datapoints, see
Chapter 3, “Creating and Configuring External Datapoints” on page 16.
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To configure datapoints for logging:

1 Choose Project > System Settings > Datapoint Logs > Manage and click the
New button.

The properties dialog for configuring data logging appears.
2 Configure a unique Name, which is system-generated, by default.

The name must be a symbol, without spaces.

Tip We recommend that you prefix the name with your application name, for
example, myapp-logging-configuration.

3 To send log messages to the Message Browser, enable the Enable Message
Browser Logging option.

4 To send log messages to a log file, enable the Enable CSV Logging option and
click the browse button to configure the Filename to be a complete path name
to a CSV file to use for logging.

The Filename can refer to an existing file, or you can specify a new file, in
which case GDPM creates the file.

5 To log data on a schedule, enable the Enable Heartbeat Manager option, and
configure the Maximum Heartbeat and Default Heartbeat in Minutes.

Maximum Heartbeat is the maximum value that any internal or external
datapoint can use for the Default Heartbeat.

Default Heartbeat in Minutes is the default heartbeat for each internal or
external datapoint, in minutes.

6 To assign internal datapoints for logging, configure the Assign from Process
Map to be a process map whose internal datapoints you want to assign.

You can assign internal datapoints from as many process maps as you need.
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7 To assign external datapoints for logging, configure the Assign External

Datapoints to be the External Datapoints container whose external datapoints
you want to assign.

Here is the properties dialog for the Data Logging configuration object named
myapp-data-logging, which logs all internal datapoints in the Myapp Process
Map and Myapp External Datapoints to the specified CSV file and to the
Message Browser:

Data Logging Properties ﬂ

~General

Mame: I MYAPP-DATA-LOGGING

¥ Enable Message Browser Logging

—C5Y Logging

™ Enable Csv Loaging

Filename: |C:'|,Pr0gram Files'Gensymyg2-8. 3r0optegrit _I

r—Global Heartbeat Manager

¥ Enable Heartbeat Manager

Maximum Heartheat: | 10 =
Defaulk Heartbeat In Minutes: I 1 j
— Assign Datapoints
Assign From Process Map: IMvapp Process Map j
Assign External Datapoints: IM'mF‘F‘-EXTERNAL-DATAPOINTS j

Configure, . . I

(o]4 | Apply I Cancel |

8 To assign the internal and external datapoints, click Apply.

Now that you have assigned internal and external datapoints for logging, you
can configure logging parameters for each assigned datapoint through a
spreadsheet.

Click the Configure button to display a spreadsheet of all assigned internal
and external datapoints, then configure the individual logging parameters for
each datapoint.

You must specifically enable logging for each datapoint. You can also enable,
disable, and configure the Heartbeat Interval, Repeat Interval, and Deadband
for each datapoint.

To enable a logging parameter, click the spreadsheet cell labeled Disabled to
toggle it to Enabled. To disable it, click the Enabled label to toggle it back to
Disabled.
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For example, this spreadsheet enables logging for all internal datapoints in the
Myapp Process Map and all associated external datapoints:

Datapoint Logging Configuration

X

Dratapoink Mame

Q|Unit |Enable Logging Heartbeat Interval |Heartbeat Repeat Intereal |R8|:;

a-1001-external ] |7 1 I_
a-1010-external btugfts [v 1 [
F-1001-external feafhr [V 1 [
F-1001,por ftahe v 1 [
F-1002-external scfh I7 1 I_
F-102 . process-inlet-Flow LIMS, .. |7 1 |_
F-102. process-inlet-pressure UNS,.. I7 1 I_
F-102. process-inlet-temperature LIKS. .. |7 1 |_
F-102, process-outlet-pressure UNS,.. I7 1 I_
F-102. process-autlet-temper ature LIRS, .. |7 1 I_
p-1050-external inch... I7 1 I_
purip. discharge-pressure |7 1 I_
pump. discharge-temperature I7 1 |_|
4

QK

0

_I_I_I_I_l_ll_l_l_l_l_l_l

o o o o o o o o o o o O

=

| Apply I Cancel |

Configuring logging parameters in this spreadsheet automatically updates the
logging specification in the properties dialogs for the individual internal and

external datapoints.
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Log File Format

The first column in the log file is the time at which the value was logged. Each

subsequent column in the log file corresponds with an external or internal
datapoint whose value is being logging. Each row represents the logged value for
that datapoint.

By default, GDPM appends data to the log file.

Here is a sample log file for the Myapp Process Map application, which logs both
external and internal datapoints:

34

G2 Data Point Manager User’s Guide

T D E G sy i
i FO2-10-0 FO2-10-T FO2-10-F FO2-10-TI fo2.T-IN-C fo2.T  f 101.PV t_102.PV fo2.02-St
| 0 2403 55026 74949 497673 55026 74949 497673  2.403
3| 0017 1976 506835 71982 538293 506.835 71.982 538.293  1.976
4| 0033 1038 557284 69.999 539.081 557.284  69.999 539.081 1.038
s 005 2503 580281 68685 509.207 580.281 68.685 509.207  2.503
6| 0067 1073 511767 67.955 501.302 511.767 67.955 501.302  1.073
7| 0083 1656 538692 69323 513968 538.692 69.323 513.968  1.656
iz 0.1 1.365 5429 67.153 520.527 5429  67.153 520527  1.365
9 | 0117 2327 506.091 69.916 451.553 506.091 69.916 451.553  2.327
10| 0133 1146 529965 69912 516274 529.965 69.912 516274  1.146
i 015 2921 51278 70465 47823 51278 70465 47823 2921
12| 0167 1562 599378 73545 522112 599.378  73.545 522112  1.562
13| 0183 1184 519731  66.85 477.222 519.731  66.85 477.222  1.184
14 02 1088 512066 65537 450.092 512.066 65.537 450.092  1.088
15 0217 1.95 548395 72.037 457.349 548.395  72.037 457.349 1.95
16| 0233 1729 561626 69.981 455600 561.626 69.981 455600  1.729
i 025 2777 597.235 65945 533.391 597.235 65.945 533.391  2.777
18| 0267 2541 526451 71125 54795 526.451 71125 54795 2541
19| 0283 1445 57482 74116 47194 57482 74116 47194  1.445
20| 03 2987 524158 73.742 52148 524158  73.742 52148 2987
21| 0317 1108 568792 73451 538 568.792  73.451 538 1.108
22 0333 142 530216  69.27 491.927 530216 69.27 491.927 1.42
= 0.35 251 555321 70716 469.735 555321  70.716 469.735 251



Managing Data Logging

To manage data logging:

Managing Data Logging

1 Choose Project > System Settings > Datapoint Logs.

All Data Logging configuration objects appear in the submenu, for example:

Project

Initizlize Application
Uninitialize Application

3;; My User Preferences

System Models 3
Logic 3
Reporks b
Charts 3
Object Models 3
System Settings r Interfaces 4
Intetface Pools 3
External Datapoints 3
Datapoint Series ]
Datapoint Logs 4 | Manage...
Message Browsers ’ MY APP-DATAPOINT-L OGEING
Units 3
Users 3
@  System Performance
A% Event & Alarm Metrics

2 To configure the properties of a data logging configuration object, choose one
from Data Logging submenu.

3 To display a dialog for managing data logging, choose Manage.
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Here is the Data Logging Manage dialog:

Data Logging 5'

[ APF-DB TA-LOGGEING

Close |
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Introduction

You replay data to:
® Test an application in offline mode.

* Validate control algorithms prior to placing a system online.

You can simulate data for internal datapoints or external datapoints.
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Replaying Data

You use these configuration objects for replaying data from CSV files:

Configuration Object Description

Data Replay Configures the data file(s) to use for replaying
data, and controls when to start and stop
replaying data.

Data File Configures various information about the CSV

file to use for data replay, depending on the type.
You must configure a Data Replay object to specify the data file. You can replay
data from one or more CSV files at once.

You can use datapoint displays to see how internal and external data values are
updated. Datapoint displays are available in the G2 toolbox.

When simulating data or when the application is online, GDPM performs data
validation, depending on how the external datapoints are configured.

For information on configuring external datapoints for data validation, see
“Configuring Data Validation” on page 9.

Creating Data Series

38

You can create one of two types of data series for data replay, depending on the
type of process you want to simulate:

Use this type of

To simulate... data series... Which sends new values...

A continuous process ~ Continuous At regular time intervals,
5 seconds, by default.

A batch process Differential At a specified timestamp,
based on an acceleration
factor.
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Creating a Continuous Data Series

To create a continuous data series:

1

6

Choose Project > System Settings > Datapoint Series > Continuous Data Series
> Manage and click the New button.

The properties dialog for configuring the data series appears.
Configure a unique Name, which is system-generated, by default.
The name must be a symbol without spaces.

Configure the File Name to be a complete path to a CSV file to use for data
simulation.

By default, the first row of the data replay file contains the name of the
internal or external datapoint whose values should be replayed, and the
second row of the file contains the data.

If necessary, configure the Tagname Row and First Data Row to refer to
different rows.

By default, the data replay file sends a value once every 5 seconds.

To increase or decrease the rate at which the data file sends values, configure
the Scan Rate, in seconds.

By default, the data replay file sends all the values in the file.

To limit the number of rows of data to send, configure the Maximum Rows.

Here is the properties dialog for a continuous data file named myapp-f102-replay-
data-to-external-datapoints:

Continuous Data Series Properkies ll

—General

Marne: | myapp-F102-replay-to-external-datapoints

Filename: |C:'|,Pr0gram Files\Gensymige-8. 3r0optegrity _I

r— Configuration

Tagname Fow: I 1 3: Scan Rate: |5 3:
Mazximum Rows: IU —| Current Line: IU
First Diata Row: |2 = Status: ICL05ED

(o] 4 | Apply I Cancel |

G2 Data Point Manager User’s Guide 39



Chapter 5

40

Replaying Data

Creating a Differential Data Series

For a differential data series, you can configure the following attributes, in
addition to those you configure for a continuous data series:

Start Time allows you to skip the beginning portion of the data series up to the
first row greater than or equal to the specified time. The start time must use
the same time format as the timestamp in the first column of the CSV file.

Acceleration Factor specifies the speed at which to send data to the specified
datapoints, which is 1.0, by default. For example, an acceleration of 20 means
that each timestamp specified in the CSV file is divided by 20 to determine the
actual time at which the data is sent. For example, if the CSV file specifies a
timestamp of 2 minutes (120 seconds), the data is actually sent at 6 seconds
(120/20 seconds).

Time Format indicates how to interpret time values specified in the CSV file.
By default, the data series assumes time values are in decimal hours. For
example, 90 minutes is expressed as 1.5 hours. You can specify time values,
using one of the other formats, including a custom format. If you use a custom
time format, you must provide a Time Conversion Procedure that determines
how to interpret time values in the CSV file.

Time Conversion Procedure is the name of a G2 procedure that interprets the
time value in the differential data series.

To create a differential data series:

1

Choose Project > System Settings > Datapoint Series > Differential Data Series
> Manage and click the New button.

The properties dialog for configuring the data file appears.

Follow steps 2 through 6 under “Creating a Continuous Data Series” on
page 39.

Configure the additional attributes, described above, as needed.
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Here is the properties dialog for a differential data file named myapp-f102-replay-
data-to-internal-datapoints. The data file assumes timestamps are expressed in
decimal hours, with an acceleration factor of 20.0.

Differential Data Series Properties x|

General

Mame: | MYAPP-F102-REPLAY-TO-INTERMAL-DATAPCINTS

Fileniame: |C:'|,Pr0gram Files\Gensymyge-8, 3r0optegrityvidatalF1 _I

r—Configuration

Tagnare Fow: I 1 3: Accelerator: IZU 3:
Maximum Raws: IU : Skark Time: I
First Daka Row: |2 —| Current Line: IU

L

Status: ICL05ED
—Date Time Import
Calumn Mame: I MONE
Format: IHH.HH j

Custam I

QK | Apply I Cancel |

Creating Data Replay Files

Tip

The format of a data replay file is similar to the format of a log file, where each
column represents data values for an internal or external datapoint, and each row
represents a new value. By default, the first row contains the name of the internal
or external datapoint, and the second row contains the first row of data.

For differential data series, the first column of the data file provides a timestamp
that determines the rate at which to replay the data, expressed in decimal hours.
The rate is determined by calculating the difference in time between consecutive
rows. The time interval between rows does not need to be evenly spaced. For
continuous data files, the first column is ignored.

You can use a log file as a data replay file. For details, see Chapter 4, “Logging
Datapoints” on page 29.
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To create a data replay file:

1 Create a CSV file in which the first row contains the names of each internal or
external variable whose value you want to replay, and the subsequent rows
contain the data values to replay.

To replay external datapoint values, use the names of external datapoints in
the External Datapoints container, for example, t-1001-external.

To replay internal datapoint values, use dot notation to refer to the name of
the internal datapoint and its corresponding domain object, for example,
t-1001.pv.

2 For differential data files, the first column must be a timestamp.

Here is a partial CSV file for replaying external datapoint values:

A | E | 5 | D | E | F
| 1 [T-1015-EXTERNAL T-1014-EXTERMAL A-1010-EXTERMAL F-1002-EXTERNAL T-101B-EXTERMAL P-1050-EXTERNAL
| 2 | B60.559 BG7 319 824 36 1513682 910,896 -1685 623
| 3] £64.124 BG7.129 5921.363 1514.142 909 295 -196.09
| 4 ] f83.222 B69.A56 927 397 1527 227 906 567 -196.309
| 5 | £501.445 B69.339 930,449 1521.695 910,683 -160.239
| 5 | §79.705 B70.293 528,651 1518.973 905,251 -195.175
7| 882,302 BR7 973 920,235 1515 675 909.133 -182 598
| 8 | 880.012 BRE.05 933.024 1515.178 906,819 -183.601
| 9 | f81.591 BG7 024 5939.799 151543 908 614 -193 566
|10 f60.036 BG7 042 525199 1527 177 907 133 -19A8 764
|11 ] 504,382 868,551 52651 1516.293 909,524 -193.921
112 ] £83.023 B70.725 529,624 1525676 907 284 -161.704
113 | 884,181 BR7 845 5922 269 1525 748 910,635 -183.431
| 14 | 883.859 BR9.E79 925713 1521 603 908 859 -180 553
|15 ] 880,727 B70.73 522 924 1513.038 906 346 -168.007
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Configuring Data Replay

To configure data replay, you create a Data Replay configuration object to
determine which data series to use for data replay.

To configure data replay:

1 Choose Project > Logic > Datapoint Replay > Manage and click the New
button.

The properties dialog for configuring data replay appears.

2 Configure a unique Name, which is system-generated, by default.

Tip We recommend that you prefix the name with your application name, for
example, Myapp Data Replay.

3 Click the Add File button (|4 |) to display a list of available data files to
replay.
The list includes all continuous and differential data files, and all log files that
have been created. For example:

MYAPP-F1O2-REPLAY-TO-INTERNAL-DATAPCINTS
myapp-data-logging, csv-data-file-config
MYAPP-F1O02-REPLAY-TO-EXTERMAL-DATAPOINTS

oK | Cancel |

4  Select a data file to use for data replay.

You can add as many data series as you want to the dialog. For continuous
data series, when data replay finishes replaying from the first data series, it
begins replaying data from the next data series, and so on. For differential
data series, it simulates data from both data series simultaneously according
to the specified time differentials. You can use this feature to create more
complex simulations.
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To remove a data series from the simulation, select a file and click the Remove
File button ( |z ) in the dialog.

To create a new data series, click the New button (' 0| ), choose the type of
data series to create, and click OK.

Configure the properties of the new data series and add it to the list in the
Data Replay dialog.

Configure the Acceleration Factor to speed up the rate at which data is sent.

For details, see “Creating Data Series” on page 38.

Data Replay

Here is the properties dialog for the Data Replay configuration object named
Myapp Data Replay configured to replay data from a single differential data file
that simulates internal datapoint values. The Acceleration Factor is set to 100.0,
which, combined with an Acceleration Factor of 20.0 in the data file, means the
timestamps in the CSV file are divided by 200.0.

 General

Name: IMYEIPD Data Replay

=

Acceleration Factor: I-I iy

Run State: [STOPFPED

~Replay
ofa&|d|e|e|m]|m|»]
Data File Name | Line | Status

Myapp F102-replay-to-external-datapaint | 0 | CLOSED

OK

| Apply I

Cancel
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Replaying Data from CSV Files

You control data replay from the Data Replay properties dialog or manage dialog.
You can start, pause, and stop the replaying of data at any time.

Before you can replay data, you must create and configure at least one data series,
create the associated CSV file, and create and configure Data Replay to use a
specific data series.

When replaying data, GDPM detects errors in the associated CSV data series, for
example, a bad file name or bad data. For information about the error, see the
Message Browser.

To replay data from a CSV file:

1 After initializing the process map, click the Start button ( ‘ B ) in the data
replay properties dialog.

You can also click the Start button in the manage dialog. For details, see
“Managing Data Replay” on page 49.

The Data Replay object sends values to the specified internal or external
datapoints at the specified time interval and acceleration, depending on the
type of data file. Datapoint values update.

2 To pause the simulation, click the Pause button ( M ).
3 To continue the simulation, click the Resume button ( » ).

4 To stop the simulation, click the Stop button ( | @ ).

Here is the Myapp process map with datapoint displays that show the values of
internal datapoints in the process map after running a simulation:

T Myapp Process Map - 0] x|

Receiver
F-102
[1308.037 fisih] [125.638 deg F]
F-1001 T-1001 T-1002
NS> R B —
V1
S
P-1 |
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Displaying Trend Charts of Datapoint Values

In addition to viewing datapoint values in displays, you can display trend charts
of internal datapoint values so you can see a visual representation of the data as it
arrives.

To display trend charts of datapoint values:

1 Display the properties dialog for the domain object whose internal datapoint
you want to view in a trend chart.

2 Select a datapoint and click the Show Trend button.

If you create multiple trend charts, the charts are placed on top of each other. You
must move the new chart to uncover the exiting charts.

When the internal datapoint receives values, the trend chart is automatically
updated. For example, here is the result of running the simulation for Myapp
Process Map with trend charts:

T Myapp Process Map _ O] x|
Receiver
F-102
[1308.037 f3/h] [ 128638 deg F|
F-1001 T-1001 T-1002
ﬁ IIV1II
[ [
P-1 |

=10 %] =10 %] =10 %]

laled 5.04e2
13182

1.31e3 5.03e2
130ke 5.02e2

1.30e3 ;
1.29e2 S

1.30e3
1.28e2 S

J0pm. Z:33:00 p.m. J0pm. Z:33:00 p.m. 10 p.m. Z2:33:00 p.m.
F-1001.PY T-1001.PY T-1002.PY
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Viewing Data Validation Alarms

When simulating data, GDPM performs data validation on all external datapoints
that configure validation limits and targets. If the external datapoint value
violates these limits, GDPM generates an operator message, which you can view
in the Message Browser.

To view data validation alarms:

1 Run a simulation in which the simulated value for an external datapoint
violates a data validation limit.

2 Choose View > Message Browser to view the data validation alarm.

Here is the Message Browser with a data validation message for the F-102 demo:

nrs.messages

x]m[=elofa| v|e|a] =[] |m(eH]|- |||
Ackl S| Prig... | Update Time | Targek | Message |
N 9 4512007 12:07:10 T-1015-External Datapoint T-1015-EXTERMAL with walue 907,552 has exceeded the high limit, |

Here is the alarm properties:

x|
Categary: | Limit Alarm Type: I Lirnit: Alarm
Datapoint T-1015-EXTERMAL with value 907,552 has ;I Priority: I 9
” exceeded the high limit,

e Repetition: I a

= Severity: | WARNING

The scheme t-1015-external-limit has detected that the ;I Lifetime: I Indefinite
q datapoint T-1015-EXTERMAL has exceeded the high
Detail: | imit, Creation Time: | 4/5/2007 12:07:10
LI Update Time: |4."5."200? 12:07:10
;I Requires Acknowledgment: I true
(S Acknowledged: I False
LI Acknowledged By: I unspecified
=] Acknowledoment Time: | 4/5/2007 11:43:45
Comments: Assigned Ta User: lm
=l Assianed To Group: | unspecified

OF | Apply I Cancel |
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Managing Data Series

48

To manage data series:

1 Choose Project > System Settings > Datapoint Series > Continuous Data Series
or Differential Data Series.

All data series appear in the submenu, for example:

Projeck

Initialize: Application

Uninitialize Application
83 My User Preferences

Swskem Models

Liagic

Reports

Chatts

Ohject Models

System Settings

Interfaces
Interface Pools

External Datapaints

Datapoink Series

1%

Datapoint Logs
Message Browsers
Units

Users

Swstem Performance

Event & Alarm Metrics

Continuous ] | Manage. ..

Differential ¥ [y APR-F102-REFLAY-TO-EXTERNAL-DATAPOINTS

2 To go to a data series, choose one from appropriate submenu of the Data

Series menu.

3 To display a dialog for managing data files, choose Manage.
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Here is the dialog for managing data series:

Continuous Files ) x|

[D]e5[ -2 [¢a [

MY APP-F102-REPLAY-TO-EXTERMAL-DATAPOINTS

Close |

Managing Data Replay

To manage data replay:
1 Choose Project > Logic > Datapoint Replay.
All Data Replay configuration objects appear in the submenu, for example:

Praoject

Initizlize Application
Uninitialize Application

‘; MMy User Preferences

System Madels 3
Logic 4 Dztect 4
Reports 4 Test L4
Charts 4 Diagnose 4
Object Models 14 Respond »
System Settings 4 | Dakapoint Replay » | Manage. ..
Datapint Simulations ¥ | Myapp Data Replay |

2 To configure the properties of a data replay configuration object, choose one
from the Data Replay submenu.

3 To display a dialog for managing data replay, choose Manage.
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Here is the Data Replay Manage dialog;:

=3

(O]

| wd | Datareplay-
"ll b min ” specific buttons

Ty

=]

Close |
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Introduction

You can use data drivers to simulate internal or external datapoint data. This

feature provides an alternative to using data replay to simulate datapoint data
from a CSV file.

The data driver provides the ability to:

Simulate external or internal datapoint data.

Specify the time interval for updating datapoint values.
Specify the average value and noise.

Simulate state transitions.

Selectively activate and deactivate the simulation.

You can create one or more data drivers for individual datapoints.

G2 Data Point Manager User's Guide
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Creating a Simple Data Simulation

Before you create a data simulation, you must first create either:

® A sensor or controller whose process value (pv), set point (Sp), or controller
output (0p) you want to simulate.

* An external datapoint that is the source datapoint for the internal datapoint of
any type of domain object.

The simplest way to simulate data is to create a single data driver that simulates
datapoint values around an average, with noise. The data driver configures:

* The name of the sensor object and its associated datapoint (pv, sp, or op), or
the name of the external datapoint whose values you want to simulate.

® The average value and the signal noise.

For information on creating external datapoints, see Chapter 3, “Configuring
External Datapoints” on page 5.

To create a simple data simulation:

1 Create a sensor or controller whose datapoint you want to simulate, or create
an external datapoint that is the source datapoint for an internal datapoint of
any type of domain object.

2 Choose Project > Logic > Datapoint Simulations > Manage and click the New
button.

The properties dialog for configuring the Data Driver appears.
3 Configure the Organizer Name.
4  Click the New button ( ‘ ) to create a new data driver.

The properties dialog for configuring the data driver appears.

5 Configure these attributes, depending on the type of data driver:

Attribute Description

Datapoint Name The name of an internal or external datapoint
whose data should be simulated.

Active Whether the simulation is currently active.

Average Value The average value for the specified datapoint.
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Attribute Description

Noise The maximum value above and below the average
that represents noise in the current datapoint value.

Interval Seconds The time interval, in seconds, for updating
datapoint values.

6 Create as many data drivers as you need.

The simulation is disabled, by default. You must explicitly enable it to
simulate data.

7 Enable the Simulation Active toggle button and click the Apply button.

Tip You can also activate and deactivate the simulation from the Manage dialog
by selecting a Data Simulation and clicking the Activate and Deactivate
buttons.

The properties dialog for the data simulation shows all associated data drivers.
You can also delete a data driver from the data simulation and display its
properties, using the Delete and Properties toolbar buttons. For example:

Data Simulation Organizer Properties 1[

Organizer Marne: I Myapp Data Simulation 1
v Simulation Active

(** = Currently Active Data Driver)

Datapoint Mame | Ackive | fverage Yalue | Moise | Transition Move | Interval (secs) | Symbuolic Mame
F-1001-EXTERMAL F 1300.0 2.0 999999 10 UMSPECIFIED

(o] 4 | Apply | Cancel |

For information on configuring the other data driver attributes and on using the
other toolbar buttons, see “Creating a Data Simulation with Transitions” on
page 56.
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Example: Internal Datapoint Simulation for a Sensor

This example shows a simple data simulation that is configured to simulate data
for the pv of a flow sensor named f-1001. The data values update once every five
seconds, and the simulated values range between 1300 +/- 2.

Datapoint Simulation Properties

Genaral

Dakapaint flanne: IF—IDDI.P'\-'

[v Bctive

Average Yalue: I 1300.0

Noise:IZ-U

Transition Move: | 39999.3

Inkerval Seconds: I 5

DT

—Control

Symbalic [arne: I UMSPECIFIED

L

Symbaolic Yalue: I UMSPECIFIED

[~ Set Yalue For Symbal

[0]'4 | Apply I Cancel |

Here is the trend chart for the f-1001 sensor, which shows the history of the pv

datapoint:

T KB Workspace

10 pom. 1:33:00 p.m.
F-1001.PY

=10] %]

1.30e3
1.30e3
1.30e3

1.30e3
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Example: External Datapoint Simulation for
a Sensor

This example shows a simple data simulation for an external datapoint named
f-1001-external, which is the source datapoint of the flow sensor named f-1001.
The pv of the f-1001 sensor gets its data from the external datapoint. The data
driver is configured to simulate data for the f-1001-external, using the same
update interval, average, and noise as the internal data simulation.

Datapoint Simulation Properties 3 |

@eneral

Lo

Datapoink Marne: IF-IDDI-EXTERNF\L

[ dctive

Average VYalue; I 1300.0

Moise: |2-U

Transition Mave: | 39999.9

DTN

Interval Seconds: I 5

—Control

Symbalic Mame: I IUMSPECIFIED

Lo

Symbolic Yalue: I UMSPECIFIED

[~ set Yalue Far Symbal

(a4 | apply I Cancel |

Here is the properties dialog for the flow-sensor, which shows the history of the
pv datapoint, which gets its data from the external datapoint named flow-dp:

Tw KB Workspace - 0| x|
1.30e3
1.30e3
1.30e3
1.30e3

10 p.m. 1:33:00 p.m.
F-1001.PY
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Creating a Data Simulation with Transitions

56

Rather than creating a simple data simulation with a single data driver, you might
want to create multiple data drivers for a single datapoint, each of which
represents a transition from one state to another. For example, you might create a
data driver that represents the normal state, another that represents a high state,
another that represents a severe change, another that represents a noisy signal,
and another that represents a flat-line.

You create data simulations with transitions by creating a data driver for each
state, a symbolic parameter that represents the current state, and buttons for
choosing each state. In addition to the basic configuration information, you must
configure each data driver with the following information:

® The name of a symbolic parameter that determines the current state.
* The symbolic state associated with the data driver.
* The transition value to use when switching to the specified symbolic state.

Before you create a data simulation with transitions, you must first create the
internal or external datapoint whose data you want to simulate. For details, see
“Creating a Simple Data Simulation” on page 52.

To create a data simulation with transitions:

1 Create and configure a data driver for an internal or external datapoint that
represents a normal state.

For details, see “Creating a Simple Data Simulation” on page 52.

2 Configure these additional attributes for the data driver:

Attribute Description

Transition Move A value by which the datapoint should increment,
either up or down, when making a state transition.

Symbolic Name The name of a symbolic parameter that provides
state transition values for the specified datapoint.

Symbolic Value The value of the specified symbolic parameter
associated with the specified state.

Note If the Symbolic Name does not exist, Optegrity creates a symbolic parameter
of that name.
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For example, you might specify Symbolic Name of flow-status, whose
Symbolic Value is normal to represent the normal operating state of the
datapoint.

The Transition Move is the value to increment the datapoint when
transitioning back to a normal state from some other state. Typically, you
specify a large transition, relative to the average values of each transition
state, so as to return to the normal average relatively quickly.

For example, if the normal average is 100 and the high average is 120, a
Transition Move of 10 would cause the datapoint value to return to the
normal average in approximately two transitions, depending on the specified
noise. On the other hand, a Transition Move of 2 would cause the datapoint
value to return to normal in approximately ten transitions.

3 Create and configure a data driver for the same datapoint to represent the
transition to another state.

For example, to simulate a high state, the Average Value might be 120, and the
Symbolic Value might be high. The Transition Move determines how quickly
the simulation moves from the normal state to the high state. To simulate a
projected high, you would configure the transition to be a small increment,
relative to the average values of each state. Thus, a Transition Move of 1.0
would cause the datapoint value to rise to the high average in approximately
20 steps.

4 Create and configure additional data drivers for the same datapoint to
represent transitions to additional states, as needed.

For example, to simulate a severe change, configure the Transition Move to be
a large number, relative to the average values of each state, such as 20, which
would cause the datapoint value to spike to the specified average in one
transition.

To simulate a noisy signal, configure the Noise to be a large number relative to
the average, and to simulate a flat-line, configure the Noise to be zero. In both
cases, you would configure the Average Value and Transition Move to be the
same as the normal signal, 100.0 and 10.0, so the noisy and flat-line signal are
based on a normal signal.

Tip In general, you should set the Noise to be less than the Transition Move;
otherwise, the noise counteracts the transition and causes the datapoint value
to take a long time to transition to the new state.

5 To set the current state, display the properties dialog for a particular data
driver and enable the Set Value for Symbol option.

In the properties dialog for the Data Simulation, the Symbolic Value has **
next to the value to indicate that it is the currently active data driver.
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6 Enable the Simulation Active toggle button in the Data Simulation properties
dialog to activate the data drivers, and click OK or Apply.

The data driver with the default state determines the datapoint values to use
for the simulation.

Example: External Datapoint Simulation with
Transitions

This example shows a data simulation for an external datapoint with five states
for normal, high, severe change, noisy, and flat-line, where the current state is
normal:

Data Simulation Organizer Properties '_ i[

Organizer Marne: I Myapp Data Simulation 2
[ Simulation Active

(** = Currently Active Data Driver)

Datapoink Name&l Ackive  Awerage Yalus | Moise | Transition Maove | Interwal (secs)| Symbolic Mame | Symbolic Yalues

F-1001-EXTERMAL F 1350.0 1.0 1.0 5 FLOW-STATUS  SEVERE-CHAMGE
F-1001-EXTERMAL I7 1300.0 1.0 10,0 o FLOW-STATUS  FLAT-LIME
F-1001-EXTERMAL I7 1300.0 500 10.0 5 FLOW-STATUS  NOISY
F-1001-EXTERMAL I7 1300.0 0.0 10.0 5 FLOW-STATUS  MORMAL®®
F-1001-EXTERMAL I7 1350.0 1.0 z0.0 5 FLOW-STATUS  HIGH

(o] 4 | Apply | Cancel |

This table summarizes the values of the relevant attributes for each data driver:

Severe
Normal High Change Noisy Flat-Line
Symbolic normal high severe- noisy flat-line
Parameter Value change
Average Value 1300.0 1350.0 1350.0 1300.0 1300.0
Noise 1.0 1.0 1.0 50.0 0.0
Transition Move 10.0 1.0 20.0 10.0 10.0
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Here is a trend chart for the f-1001 sensor, which shows the pv history for a
normal state that transitioned to a severe change state:

Ta KB Workspace - 0| x|
1.35e3
1.33e3
1.30e3

10 pum. 1:06:00 p.m.
F-1001.PY

Managing Data Simulations

To manage data simulations:
1 Choose Project > Logic > Datapoint Simulations.
All data simulations appear in the submenu, for example:

Project

Initialize Application
Uninitialize Application

!:; My User Preferences

System Models 3

Logic 4 Detect »
Reports » Tesk 3
Charts 4 Diagnose 3
Object Models ] Respond 4
Syskem Settings » Datapoint Replay ]

Datapoint Simulations— » Manage...

Myapp Data Simulation 1
Myapp Data Simulation 2

2 To configure the properties of a data simulation, choose one from the Data
Simulations submenu.

3 To display a dialog for managing all data simulations, choose Manage.
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Here is the Data Simulation Manage dialog:

Data Simulation

Data simulation-
specific buttons

IMyapp Data Simulation 1
Myapp Data Simulation 2

Close |
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Describes how to create custom data sources.

Introduction 61

Creating a Custom Data Source 62

Creating the Custom Network Interface Class 62
Creating Custom External Datapoint Classes 64

Example: TDC Data Source Integration 64

gensym.

Introduction

GDPM supports custom data source integration for PLC or DCS systems other
than OPC and PI, which are built into GDPM. Custom network interfaces support
the same functionality as the built-in network interfaces, namely creating external
datapoints from a specification in a CSV file, relating those datapoints to internal
datapoints, and replaying datapoint from a CSV file.

Creating a custom data source requires the G2 Data Source Manager (GDSM) and
G2 Run-Time Library (GRTL) modules. Here are the high-level steps for creating
a custom data source.
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Creating a Custom Data Source

To create a custom data source:

1

Create a new KB that requires the GDSM and GRTL modules to contain the
custom data source and external datapoint definitions.

Create a GDSM network interface class and implement its methods.
For details, see “Creating the Custom Network Interface Class” on page 62.

Create GRTL external datapoint classes of the required types and implement
their methods.

For details, see “Creating the Custom Network Interface Class” on page 62.

Create a CSV template file to import the external datapoints.

Creating the Custom Network Interface Class

The network interface class definition must inherit from gdsm-dcs-interface. The
class can also multiply inherit from the built-in OPC or PI interface classes,
gdsm-opc-interface or gdsm-pi-interface.

62

You must implement the following method for your custom network interface
class:

gdpm-get-external-datapoint-class-name

(io: class gdsm-external-system-interface, datapoint-type: symbol)
—> external-datapoint: symbol

Returns a valid grtl-external-datapoint subclass given a GDSM network
interface and a datapoint type. Values for datapoint-type are: real, float,
integer, text, logical, or digital.

You can optionally implement the following method for your custom network
interface class:

gdsm-network-interface-configure

(io: class gdsm-external-system-interface,
network-pool: class gdsm-network-connection-pool)

Configures a GDSM network interface, using a network pool. A network pool
can contain multiple network interface objects on its detail. When allocating
resources for load balancing, GDPM chooses a network interface, based on
availability.
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gdsm-network-interface-get-status
(io: class gdsm-external-system-interface)
—> connection-status: symbol

Determines the status of the network connection between a GDSM network
interface and the external bridge process, refreshes the icon of the interface,
based on the status, and returns the status. The return values are one of these
symbols: connected, not-connected, in-transition, timed-out, or
connection-lost.

gdsm-network-interface-connect
(io: class gdsm-external-system-interface, host: text, port: integer,
connection-timeout: integer)

Connects a GDSM network interface to an external bridge process, given a
host and port. The connection times out after connection-timeout seconds.

gdsm-network-interface-disconnect
(io: class gdsm-external-system-interface)

Disconnects a GDSM network interface from the bridge process.

gdsm-network-interface-animate
(io: class gdsm-external-system-interface, allocated: truth-value)

Animates a GDSM network interface as it gets allocated and deallocated for
communication via the bridge, where allocated is true when the interface is
allocated for communication.

grtl-show-properties
(item: class gdsm-external-system-interface,
client: class ui-client-item)
—> exists: truth-value

Displays the properties dialogs of a GDSM network interface in a given client
window. The method returns true if the interface exists; otherwise, it returns
false.

gdsm-network-interface-handle-connection-timeout
(io: class gdsm-external-system-interface)

Implements the connection timeout behavior of a GDSM network interface.

gdsm-network-interface-handle-connection-failure
(io: class gdsm-external-system-interface)

Implements the connection failure behavior of a GDSM network interface.
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Creating Custom External Datapoint Classes

When creating a custom external datapoint class, we recommend inheriting from
these classes:

gsi-data-service, gdpm-io-variable, variable-or-parameter

The specific GRTL external datapoint type: grtl-external-float-datapoint, grtl-
external-integer-datapoint, grtl-external-text-datapoint, grtl-external-symbolic-
datapoint, or grtl-external-logical-datapoint.

Your custom class should define attributes to uniquely identity variables and
their associations in the control system.

You must implement the following methods for your external datapoint classes:

gdpm-io-configure-variable

(io-variable: class gdpm-opc-variable, block: class gdpm-io-block,
tokens: sequence, client: class ui-client-item )

Creates and configures external datapoints from a CSV file and places them
on the detail of an External Datapoints container. The method should extract
specific configuration information from the sequences derived from the CSV
file and assign them to the newly created external datapoints.

grtl-show-properties

(item: class gdpm-opc-variable, client: class ui-client-item)
—> truth-value

Displays the properties dialog of an external datapoint. The method returns
true if the user presses OK to exit the dialog, and false otherwise.

Example: TDC Data Source Integration

64

Here are the key classes and methods for defining a custom DCS interface class
and associated external datapoints for a TDC system.

The complete example is available in gdpm-demo. kb, which is located in the
g2i examples directory.
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Custom Network Interface Class

Here is a custom DCS interface class for interfacing with a TDC system:

GOPM-GEZTOC-GATEW AY-INTERFACE
Direct superior classes gdsm-dos-interface

Class specific attributes gZ2tde-configuration is an instance of a gZtde-
configuration, initially is an instance of a
gztde-configuration;

getde-stats is an instance of an item-list,
initially is an instance of an item-list

Here is the implementation of the gdpm-get-external-datapoint-class-name
method for the custom TDC interface class:

gdpm-gZtdc-gateway-interface:gdpm-get-
external-datapoint-class-name

gdpm-get-external-datapoint-class-name(io: class gdpm-g2tdc-gateway-interface ,
datapoint-type: symbol) = (symbol)

{

This method should return a valid grtl-external-datapoint subclass given the the io
interface type and the datapoint type. Values for datapoint-type maybe real, float,
integer, text, logical, or digital.

variable-class: symbol ;
begin
case (datapoint-type) of
REAL: variable-class = the symbol gdpm-g2tdc-pv;
FLOAT: variable-class = the symbol gdpm-g2tdc-pv;
INTEGER: variable-class = the symbol gdpm-g2tdc-integer ;
otherwise: variable-class = the symbol gdpm-g2tdc-pv ;
end;
return variable-class;
end
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Custom External Datapoint Classes

Here is the class hierarchy for the custom external datapoint classes required by
the TDC interface:

GDOPM-GZTOC-DATA-POINT

A Direct superior classes gsi-data-service, gdpm-io-variable, variable-
or-parameter

Class specific attributes gZ?tdc-tag is a symbol, initially is none;
gzidc-parameter is a symbol, initially is pv;
gZidc-parameter-index is an integer, initially is
gzidc-ualue-type is a symbol, initially is none

GOPM-GETDC-INTEGER

A Direct superior classes gdpm-g2tde-data-point, gril-external-integer-
datapoint
GDPM-GZTDC-REAL

A Direct superior classes gdpm-g2tde-data-poaint, gril-external-float-
datapoint

GOPM-G2TDC-PY
Direct superior classes gdpm-gzidc-real

Here is the implementation of the method for the custom TDC interface class:

gdpm-getde-data-point;:gdpm-io-configure-
IE variahle

gdpm-io-configure-variable(io-variable: class gdpm-g2tdc-data-point , block: class
gdpm-io-block, tokens: sequence, win: class ui-client-item)

{

Configures the external datpoint TDC specific configurations based on the values
from the csv file. Starting at the index 24 within the tokens start the column in the
spreadsheet that are specific to each gsi interface. In this example we extract the tag
and the index.

}

bridge-name: symbol = the bridge-name of block;
interface: class gdpm-g2tdc-gateway-interface;
tag: symbol;

index: integer;

begin
call next method;
{ --- Setup the TDC specific fields using the values from the csv file }

tag = call grtl-uppercase-symbol( "[TOKENS[24]]");
if text-begins-with-quantity( "[TOKENS[25]]" ) then
index = quantity( "[TOKENS[25]]" )
else
index = 0;
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conclude that the g2tdc-tag of io-variable = tag;
conclude that the g2tdc-parameter-index of io-variable = index;

{ --- The interface object must exist, otherwise create it }

if not(there exists a gdpm-g2tdc-gateway-interface interface named by
bridge-name) then
call gdpm-io-create-interface(block, the symbol
gdpm-g2tdc-gateway-interface, win);

end

Here is the implementation of the method for the custom TDC interface class:
gdpm-gZtde-data-point:grtl-show-properties

grtl-show-properties (Itm: class gdpm-g2tdc-data-point, Client: class ui-client-item) =
(truth-value)

{

This method will open the property dialogs of an object if defined

}

ret: truth-value = true;
Dlg: item-or-value;
Btn: item-or-value;

begin
Dlg, Btn = call uil-control-dialog-callback
("gdpm-external-datapoint-tdc-configuration-dialog” , the symbol none,
gdpm-external-datapoint-tdc-variable-configuration-dialog-actions,
Itm, Client);

if Btn exists and Btn is an uil-button and the label of Btn = "OK" then ret =
true;

if DIg exists and DlIg is a uil-dialog then call
grtl-cleanup-and-release-dialog (Dlg, Client);

return ret;

end

To view the properties dialog definition, see the gdpm-demo . kb example KB.
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