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Introduction

ICONICS

The primary purpose of TrendWorX32 32-bit data logging is to provide both
a data-collection system and a data-retrieval station for historical data to
trending and reporting clients. The TrendWorX32 SQL Data Logger:

e Collects real-time data from OPC servers.
e Logs real-time data to a database.

e Provides data-retrieval capability by implementing a prerelease draft of
the OPC HDA (Historical Data Access) specification.

e Provides data-retrieval services locally and remotely across computer
boundaries via DCOM.

The following diagram shows the internal system architecture of the
TrendWorX32 SQL Data Logger:
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Trending and Data Logging Architecture

The ICONICS TrendWorX32 SQL Data Logger is a true 32-bit Windows
application written from the ground up to take advantage of 32-bit operating
systems for multitasking and load distribution across multiple threads and
processors. The TrendWorX32 SQL Data Logger not only contains data-
logging and data-retrieval historian services, but it also while adds a
scalable, client-server architecture to the ICONICS Trending and MMI
software. This architecture ensures optimal load balancing and distribution,
even for large-scale applications.

The TrendWorX32 SQL Data Logger uses the most current data-access
technology called (ActiveX Data Objects) ADO. ADO is a database-access



mechanism that provides a wrapper of the OLE DB. OLE DB is a COM
approach to database programming that can be used to program any
database (relational or not relational) as long as there is a dedicated OLE
DB data provider for that database. The end result is that applications based
on ADO/OLE DB can potentially access any database regardless of the
underlying storage media, file system, and location. TrendWorX32 SQL
Data Logger currently uses ADO version 2.5, the Universal OLE DB ODBC
data provider supplied by Microsoft, as well as native OLE DB providers to
access Microsoft Access, Microsoft SQL Server, MSDE, and Oracle-
compliant databases.
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Functional Diagram of TrendWorX32 SQL Data Logger

TrendWorX32 SQL Data Logger can be deployed using the same PC on
which the database resides, or using a different PC that is networked to the
database. In addition, you can have TrendWorX32 SQL Data Logger is
deployed on multiple PCs data logging to the same (or different) databases,
therefore providing a scalable and distributed data-logging architecture.
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TrendWorX32 SQL Data Logger Multiple Database Capability

A key feature of TrendWorX32 SQL Data Logger is its ability to handle data
logging and data retrieval with respect to multiple types of databases
concurrently, therefore enabling you to develop a very cost-effective data-
logging and data-retrieval application.

TrendWorX32 SQL Data Logger will support data logging and data retrieval
to or from:

e Microsoft Access
e Microsoft SQL Server 6.5, 7.0, and 2000
e MSDE 7.0 and 2000

e Oracle 8.0

TrendWorX32 SQL Data Logger is a MFC/ATL free-threaded server
application that performs data logging and data retrieval by implementing a
prerelease draft of the OPC HDA (Historical Data Access) specification.

ICONICS



Configuration

The configuration layout of the TrendWorX32 SQL Data Logger is quite
similar to that of an OPC server configuration. The key concept here is the
database group object, which replaces the device of the OPC data server
configuration.

A database group object represents a:

¢ High-level grouping of groups of signals to data log.

e Multithreaded object for managing data updates and logging-to-disk
activities along with extensive runtime user interface.

¢ Physical connection to an underlying database.

In addition, each database maintains a list of recent errors for
troubleshooting, which can be in the TrendWorX32 Configurator.

Each database group object is responsible for managing data-logging
groups of signals. A data-logging group includes:

¢ A logical collection of signals to be data-logged.

o Common data-collection rate and data-logging table

o Common data-logging configuration.

¢ Group style management and editing capability for a collection of signals.

For more information, refer to the TrendWorx32 Configurator Help
documentation.

ICONICS 6



New Features
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New features of the TrendWorX32 SQL Data Logger in version 7.0 include:

o New database connection dialog
o Enhanced data-retrieval support
e Microsoft ADO 2.7 support

e Enhanced expression support

e Daylight savings time support

Note: TrendWorX32 up to and including Version 6.1x is using the Windows-
based APIs for converting a time from local time to UTC or from UTC to
local time. The Windows APIs do not correctly adjust the conversion for the
daylight savings time if the timestamp to be converted was obtained from a
different time period (i.e. it was obtained in "summer" time but now we have
"winter" time). TrendWorX32 Version 7.0 has new time conversion utilities
that account for this discrepancy. There are, however, some things to
consider:

e These functions are used by default (no user enabling is required).
e This is what they do in order to convert each time stamp:

o) They check Windows for the PC Time Zone Settings and to
see if automatic daylight savings is enabled.

o) They also obtain from Windows the times/dates for switching
over. (These dates do not change; they are in the form of, e.g., the
first Sunday of April.)

o Depending on the previous information, the new functions

properly adjust the conversion times to compensate for daylight
savings time.

Other features include:

e NT service support for TrendWorX32 SQL Data Logger.
e  Support for operator comments.

e Support for batch and lot tracking.

e Microsoft SQL 2000 and Microsoft MSDE 2000 support.
e Data-logging filters

e MSDE Manager application for managing MSDE-based data-logging
applications.

e GenTray support and integration.



¢ Remote configuration support.

o Data logging tuning parameters.

e ADO 2.5 and 2.6 integration.

e Support for logging tag descriptions.

e TrendWorX32 SQL Data Logger Configurator.

e Support for Oracle data logging.

e Support for MSDE data logging.

e Integration of native OLE DB providers for faster data replay.

e Asynchronous historical data retrieval for faster updates of real-time
historical trends.

e UTC support for data logging. (See the note below.)

e Condition/event-handling mechanism.

e Scheduling for minimizing system load and fully decoupling data
logging from data collection, while supporting data-logging retrials in
cases of failure.

e Support for hot database switching during runtime mode without
stopping data-logging activity. In this scenario, you can use the
TrendWorX32 Configurator or OLE Automation to select a new
database for data logging. You have the option to redirect pending
writes to the new database or log them to the current one.

o OLE Automation interface to data logging.

¢ Integration of data-logging activity into the GenEvent Registrar.

e Support for data logging the same OPC tags in the same data-logging
group but under a different-logging name.

e Integration of native OLE DB providers for faster replay and decreased
CPU usage.

Note: UTC support refers to data logging the time stamps of samples in the
UTC time format. However, all clients will replay historical data using the
"local" (non-UTC) client time, unless they are otherwise configured.

ICONICS 8



Upgrading to Versions 6.00 and 6.10

Upgrading From Version 5.20 to Version 6.0

The biggest change in terms of upgrading an existing application of Version
5.20 to Version 6.0 is the new approach to data-logging configuration and
administration. Now the configuration information of the TrendWorX32 SQL
Data Logger server ("TWXSQLSvr.exe") is stored in a database file. By
default, this file is in a Microsoft Access (.mdb) file format. The
TrendWorX32 Configurator tool configures data-logging and then
downloads the configuration data to the data-logging server, which may be
local and/or remote. The most important step here is upgrading an existing
5.20 data-logging configuration to the new Configurator database. To
upgrade from Version 5.20 to Version 6.00, use the procedure outlined in
the following sections.

Note: It is suggested that you back up all-important historical data and or
current (*.txd) configuration files prior to upgrading to the new database
Configurator tool.

Upgrading From Version 6.00 to Version 6.10

To upgrade from Version 6.00 to Version 6.10, you simply need to open the
TrendWorX32 Configurator and select the configuration database file to be
upgraded to the Version 6.10 format. The TrendWorX32 Configurator will

automatically convert the configuration .mdb file to the Version 6.10 format.

Upgrading From Version 5.20 to Version 6.00: Step 1

ICONICS

Start the TrendWorX32 SQL Data Logger from the Programs menu in
Windows.
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TrendWorX32 SQL Data Logger Screen

Upgrading From Version 5.20 to Version 6.00: Step 2

From the File menu, choose Open to open the file that you want to export to
the new Configurator database.

Upgrading From Version 5.20 to Version 6.00: Step 3

From the File menu, choose Export Configuration. This opens the Export
Configuration dialog box, shown below.

Export Configuration x|
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Connection Sting:

IjP‘n:ugram Files\ COMICSNGEMESIS-325BINAT W32 mdE Set |
1

[+

Configuration Esport |
M arne:

Export Configuration Dialog Box

The updated installation for Version 6.0 will install the following files under
the GENESIS32 "Bin" directory:
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o "Twx32Cfg.src"

e "Twx32.mdb"

The first file ("Twx32Cfg.src") is a "template" file for generating default
("empty") configuration databases. The second file ("Twx32.mdb") is a
configuration database file that is ready to use. Upon proper installation,
when the Export Configuration dialog is opened it should list the OLE DB
Provider and the Connection String to the default configuration database
file ("Twx32.mdb"), as shown in the figure above.

If this is not the case, select Microsoft Access as the OLE DB provider, and
then click Set. This opens the OLE DB Initialization Information dialog
box, shown below. In the Data Source field, fill in the correct pathway to the
"Twx32.mdb" configuration file, including the ".mdb" Microsoft Access file
extension, to properly establish a configuration database connection. Then
click OK.

Please Enter MS JET OLE DB Initialization Information

Data Source; ||

User Name: Iﬁudmin

Password: I

Jrovider String: I

Open Mode: |DB_MODE_READWRITE -]

OK Cancel |

ICONICS

OLE DB Initialization Information Dialog Box

Click Export in the Export Configuration dialog box to export your
configuration(s) to the Configurator database. From this point on, the
TrendWorX32 SQL Data Logger will:

e Use as the current configuration the last-exported configuration, unless
otherwise assigned by the new Configurator tool.

e Always load (upon startup) the most-recently assigned database

configuration by the Configurator application, or the most-recently
exported database configuration.

11




Upgrading From Version 5.20 to Version 6.00: Step 4

When you have finished exporting databases, shut down the TrendWorX32

SQL Data Logger.

Upgrading From Version 5.20 to Version 6.00: Step 5

ICONICS

Start the TrendWorX32 Configurator from the Programs menu in Windows.
Choose Open from the File menu to select the "Twx32.mdb" file. By default,

the TrendWorX32 Configurator will load all of the exported configurations,

as shown in the figure below. When a configuration is selected, the

TrendWorX32 Configurator will start the TrendWorX32 SQL Data Logger

through OLE Automation.
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Setting Up a Configuration Database

Note: The TrendWorX32 Configurator is integrated into the TrendWorX32

SQL Data Logger through a COM interface. This means that if the

TrendWorX32 SQL Data Logger is started from within the TrendWorX32
Configurator, and if no other application is referencing the TrendWorX32

, — Log to disk
RO90N0 [l jatePLC Ramp & AllSamples ¢ Running Max
E l.ris | ™ Max ™ Running Min
e " Min " Runring Avg
Ranges | | Deadpand T hAvg ™ Moving Max
Hi Limit: | 100 ¥ Absolute " Stnd Dev. Moving Min
, " Paicent C Totshzer O Moving Avg
Lo Lirmit I 1]
™ Update rangas on start | o = | e cale =]
= liatalEeT
Ui II"""' ond d .-.IIJIRI-_. Al f I|_|I 1 Laenuit, 1 Q000 J
|| Lo ;] I :’l- II ok L pieard ;I
Lo gt | AgdNewTag |

SQL Data Logger, the TrendWorX32 SQL Data Logger will shut down after

stopping data logging (if it is enabled within the Configurator) once the

TrendWorX32 Configurator is exited. The exception to this rule is when the
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TrendWorX32 SQL Data Logger is registered to run as an NT service.

Note: Since the GENESIS32 version 5.20 release, the database access
tools used by TrendWorX32 (such as OLE DB and ADO) have been
updated by Microsoft. GENESIS32 installation will always install the latest
available version of these tools at the time of releasing the GENESIS32
product. It is recommend that, once the existing Version 5.20 TrendWorX32
SQL Data Logger configurations have been successfully exported to the
new TrendWorX32 Configurator, you re-establish their connections to the
databases so that any new settings on the database connections are
automatically updated in the new Configurator database. In addition, you
can test the new database connections both for data writes and data reads
by clicking the Perform Test button in the TrendWorX32 Configurator.

13



Choosing a Database
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The TrendWorX32 SQL Data Logger supports the following databases as
storage media for its data:

e Microsoft Access

e Microsoft SQL Server 6.5, 7.0, and 2000

e Microsoft Data Engine (MSDE) 7.0 and 2000
e Oracle 8.0

Note: The TrendWorX32 SQL Data Logger support for Oracle assumes that
Oracle will be running on an NT Server station and that the Data Logger will
connect to an Oracle Database for data logging using the latest ODBC
driver for Oracle.

Note: Microsoft SQL Server 2000 performs better than Microsoft SQL
Server 7.0 and uses less memory and CPU capacity at the expense of
increased use of hard-disk space. The same applies when comparing
MSDE 7.0 with MSDE 2000.

Data storage requirements refer to the size of the target database once data
collection and data storage begin. Again, the differences between Microsoft
Access and Microsoft SQL Server arise from the fact that Microsoft Access
is a file-based database engine, while Microsoft SQL Server is a server-
based database. As a result, Microsoft Access databases are limited by the
capacity of the hard disk on which they reside, while Microsoft SQL Server
databases can expand across multiple hardware devices. In addition,
Microsoft SQL Server can be configured to increase the database size
automatically, if needed, while data logging is activated. The size of MSDE
databases is limited to 2 GB, and the size of Microsoft Access databases is
limited to 1 GB. To compute an estimate of required database size, on a
per-group basis, use the following equation:

Total Number of Records = (Number of Tags x Total Logging Period (in
secs)) / (36 x Data-Collection Rate (in secs))

Required Size = (Total Number of Records) x (1024 Bytes/Record) x (1.5)
for Microsoft SQL Server 7.0 or MSDE 7.0

Required Size = (Total Number of Records) x (1024 Bytes/Record) x (2.0)
for Microsoft SQL Server 2000 or MSDE 2000

The above size calculation does not include the transaction log space
used by Microsoft SQL Server or MSDE. Typically it should be a
fraction of the data storage space.

Example

14
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For example, assume you want to data log 100 tags with a data-collection
rate of 1 second and a total data-logging period of 24 hours (converted to
seconds). This will require the following storage for Microsoft SQL Server
7.0 or MSDE 7.0:

Total Number of Records = (100) x (24 hours x 60 min/hr x 60 sec/min) /
(36 x 1 sec) =240,000 Records

Required Size = (240,000) x 1,024 x 1.5 = 360 MB per day

Note: When you are logging data to an Oracle database, you can expect a
minimum 20 percent increase in database size because of the data types
supported by Oracle.

Note, however, that the above example is a worst-case scenario that
assumes all tags are updated every second from the OPC server. In reality,
OPC servers are event-based, so they will update only when the value of
the tag changes. The TrendWorX32 SQL Data Logger also supports various
data-logging filters, on a per-tag basis, as well as deadband. These can be
used to reduce the database-storage requirements effectively. When the
targeted size of the database is more than 1 GB, it is recommended that
you use Microsoft SQL Server or MSDE (for up to 2 GB) instead Microsoft
Access.

To help you in maintaining the target database size and avoiding situations
in which the database size grows uncontrolled, the TrendWorX32 SQL Data
Logger supports a cyclic database table structure, which if configured will
always maintain the configured number of tables into the database by
overwriting existing data as it rolls over each table. Refer to the
TrendWorX32 Configurator documentation for more information.

In addition, keep in mind that ordinary database maintenance tasks, such as
defragmentation, compaction, and table index updates, may require
additional space on the target device(s), which can vary depending on the
database tasks under operation. It is recommended that you allow for
additional device space in these cases.

The basic criteria for choosing a suitable database for the target application
are:

e Data-Logging Load

o Data-Storage Requirements

¢ Load of Client Connections

¢ Database Backup and Maintenance

15



Data-Logging Load

The data-logging load refers to the total number of tags and the frequency
of data-logging activity. The TrendWorX32 SQL Data Logger has a
hierarchical tag organization. In this hierarchy, the tags are organized into
groups, which belong to a specific database group that is logging data to a
dedicated database. Each tag within a group logs data to the same table.
This is a great advantage to you in terms of load-balancing a data-logging
application by staggering data-collection or data-logging activities over time.

File-Based Versus Server-Based Databases

Microsoft Access is a file-based database, whereas Microsoft SQL Server,
MSDE, and Oracle are server-based databases. The main difference is
that Microsoft Access can handle data logging for a small-to-medium load of
tags, whereas Microsoft SQL Server and MSDE can handle data logging for
a much larger load of tags. When the total number of tags is less than 300,
and the data-collection rates average 5 seconds or more, a Microsoft
Access database can be a reasonable choice. When the total number of
tags is more than 300, Microsoft SQL Server or MSDE databases are the
only choice. Oracle has been shown to have less data-logging capability
than Microsoft SQL Server.

Microsoft Access may also be a valid choice for noncontinuous data logging
that involves a small number of tags with very fast data-collection rates.
TrendWorX32 SQL Data Logger uses event-based updates, and will only
store the samples sent by the OPC server to the target database, thereby
reducing the overall data-logging load.

Microsoft SQL Server and MSDE can use hardware resources to yield great
performance, even in a multiuse environment. In addition, some other load-
balancing strategies include:

e Trading off slower writes to the database for a higher tag count or faster
data-collection rates.

e Having one hard drive for data logging and separate one for storing
operator displays, program files, and the operating system if graphics
(HMI) displays are present on the actively data-logging PC.

Data-Storage Requirements

ICONICS

Data storage requirements refer to the size of the target database once data
collection and data storage begin. Again, the differences between Microsoft
Access and Microsoft SQL Server arise from the fact that Microsoft Access
is a file-based database engine, while Microsoft SQL Server is a server-
based database. As a result, Microsoft Access databases are limited by the
capacity of the hard disk on which they reside, while Microsoft SQL Server
databases can expand across multiple hardware devices. In addition,

16



Microsoft SQL Server can be configured to increase the database size
automatically, if needed, while data logging is activated. The size of MSDE
databases is limited to 2 GB, and the size of Microsoft Access databases is
limited to to 1 GB. To compute an estimate of required database size, on a
per-group basis, use the following equation

Total Number of Records = (Number of Tags x Logging Interval) | (36 x Data-Collection Rate)

Required Size = (Total Number of Records) x (1024 Bytes/Record) x (1.25)

Example

For example, assume you want to data log 100 tags with a data-collection
rate of 1 second and a logging interval of 24 hours (converted to seconds).
This will require the following:

Total Number of Records = (100) x (24 hours x 60 min/hr x 60 sec/min) /(36 x 1 sec) =

ICONICS

240,000 Records

Required size = (240,000) x 1,024 x 1.25 = 295 MB per day

Note: When you are logging data to an Oracle database, you can expect a 20
percent increase in database size because of the data types supported by
Oracle. When logging to Microsoft SQL 2000 or MSDE 2000 databases, you
can expect a 20 percent increase in database size.

Note, however, that the above example is a worst-case scenario that
assumes all tags are updated every second from the OPC server. In reality,
OPC servers are event-based, so they will update only when the value of
the tag changes. The TrendWorX32 SQL Data Logger also supports various
data-logging filters, on a per-tag basis, as well as deadband. These can be
used to reduce the database-storage requirements effectively. When the
targeted size of the database is more than 1 GB, it is recommended that
you use Microsoft SQL Server or MSDE (for up to 2 GB) instead Microsoft
Access.

To help you in maintaining the target database size and avoiding situations
in which the database size grows uncontrolled, the TrendWorX32 SQL Data
Logger supports a cyclic database table structure, which if configured will
always maintain the configured number of tables into the database by
overwriting existing data as it rolls over each table. Refer to the
TrendWorX32 Configurator documentation for more information.

In addition, keep in mind that ordinary database maintenance tasks, such as
defragmentation, compaction, and table index updates, may require
additional space on the target device(s), which can vary depending on the
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database tasks under operation. It is recommended that you allow for
additional device space in these cases.

Load of Client Connections

ICONICS

The load of client connections refers to the capacity of the database to
handle multiple users connected to the database for reading or writing data.
Typically, writing to a database is a much more expensive and slower
operation than reading data is. The TrendWorX32 SQL Data Logger uses
connections to the database for logging data, previewing historical data,
providing data-logging information, and performing some maintenance on
the database. In addition, TrendWorX32 Reporting tools use connections to
the database.

The TrendWorX32 SQL Data Logger uses by default one constantly open
connection to the underlying database while the database group is in
runtime mode and data collection is activated. Note that you can modify this
behavior in the TrendWorX32 Configurator by disabling the Use Global
Connection option. In this case, the database connection will be opened
only during the log-to-disk process. It is recommended that the Use Global
Connection option be disabled only when the log-to-disk times are slow
(e.g. about every 15 minutes) or the number of logging groups is small.

The TrendWorX32 SQL Data Logger will also open database connections
on behalf of TrendWorX32 Viewer ActiveX historical clients. There will be
one database connection per client Viewer while historical data are
retrieved. Once the historical data read operation is completed, the
TrendWorX32 SQL Data Logger will close this database connection.

TrendWorX32 SQL Tool ActiveX Control, TrendWorX32 Reporting, and the
TrendWorX32 OLE DB Provider will also use database connections for
configuration and data retrieval. These database connections remain open
while data are retrieved, and then they are closed by the applications that
created them when all historical data retrieval is completed.

If you anticipate that more than 10 database connections will be open at any
time, it is recommended that you use Microsoft SQL Server instead of
Microsoft Access. Microsoft Access cannot handle a large number of
simultaneous connections, whereas Microsoft SQL Server, because of its
Enterprise architecture, can. In addition, remember that MSDE performance
decreases with more than five active (open) connections to an MSDE
database. However, both Microsoft SQL Server and MSDE offer central,
server-like memory management of all database connections, thereby
providing better system-resource management than Microsoft Access,
which manages each database connection independently (on a per-client
basis).

18



Database Backup and Maintenance
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Database backup and maintenance are key factors in choosing a suitable
database for the target application. You will need to back up historical data,
perform periodic maintenance on the database, and defragment the
database after extended periods of use. Microsoft Access does not offer
most of the above while client database connections are open. In addition, it
requires periodic shutdown and maintenance to deal with data
fragmentation issues. In contrast, Microsoft SQL Server and MSDE are self-
maintaining database engines that can accommodate scheduled backups,
periodic maintenance tasks, defragmentation, and much more. Unlike
Microsoft Access, Microsoft SQL Server and MSDE databases do not
require stopping all database activity in order to perform these tasks.

To maintain your Microsoft Access database:

1.

2,

Shut down all data logging, data replay, and reporting applications.
Start the TrendWorX Configurator.

From the Tools menu choose Compact/Repair MS Access Database, as
shown in the figure below.

e [ [ — sl
t F= Twx32_Logger_Chgl.mdb - TrendWorX32 Logoger Configurator by IC
Fil= Edit Wiew Go Action | Tools Help

N | = | %I @ | 4= = Set wiorking directory. ..

= | ®-+#y Configurations Cptions. .

t_lj’J

IUnlzad Tag Browser

Compack/Repair M5 Access Database, .,
MaDE Managet...

THA— -

Accessing Database Maintenance Tools

This opens the Compact/Repair MS Access Database dialog box, as
shown in the figure below. You can choose to compact the configuration
database or any other historical Microsoft Access database. Note that
database compaction requires that you have available free hard disk space
equal to the size of the Microsoft Access database prior to compaction. It is
a good idea to always back up any database prior to compaction.

Microsoft Access database compaction should be done after several
iterations through the cyclic table creation configuration of TrendWorX data
logging. For example, if the data-logging configuration is set to create a
new table every 1 day and maintain a total of 7 tables, a reasonable choice
for Microsoft Access database compaction should be about every 1 to 6
months, depending on the volume of data logged.
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Compact/Repair M5 Access Database 5[

— Compact/Fepair

i* Connected Configuration Databaze
" Other Database

| |

[Mzen name: I.ﬂ-.u:lmin
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¥ | lUze blank passwond

¥ EBackup orginal database before compacting starts
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Compacting and Repairing Microsoft Access Databases
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Setting Up Data Logging

Introduction to Data Logging

Configuring Microsoft Access Databases

Configuring Microsoft SQL Server and MSDE Databases
Configuring Oracle Server Databases

Introduction to Data Logging

ICONICS

To set up data logging, you must first configure the underlying database and
set up ODBC data sources. This can be done within the TrendWorX32
Configurator by connecting a database group to an existing database or a
new database. It is very critical that the PCs on which the TrendWorX32
SQL Data Logger resides have full access to the target database to create,
add, delete, and update tables. Otherwise, data logging cannot be
accomplished. To set up a data-logging source in the TrendWorX32
Configurator, select a database group and then click the Browse button in
the Data Source Name field, as shown in the figure below.

Mame ¢ | Calculation ... | [ ata Collection B ate |
[ AMp50LGroup a000 5000
% M ame: IMSSDLDE Errars to keep: 100
— Databaze connechion settings — Test DB connection
ODELC Data source: Perfarm fallowing test i
TS LD ema Brovse. .. you want to make sure
I _—I that the databaze
ser hame: I connection settings is
- valid far data logging and
Eagsiwarnd I data replaying.
Databaze bype: ISEJL S apvEr Perform test. .. |
— Server databaze group status — Control board
Inknovan - gzerver iz stopped AtVEE |
[Meactvate |

IWI Eieser Add New DE Group St ELESE

TrendWorX32 Configurator

This opens the Select Data Source dialog box, shown below. Choose the
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Machine Data Source tab and an existing database.

Select Data Source 7] x|

File Data Source  Machine Data Source |

D ata Source Mame | Type | Dezcription |
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E el Files Idzer
FowPro Files - wiord Idzer
M5 Access Databaze Idzer
Yizual FoxPro D atabase dzer
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MHew...

& Machine Data Source is specific to this machine, and cannot be zhared.
"lzer' data sources are specific ta a uzer on thiz machine. "System’’ data
gources can be uzed by all users on thiz machine, or by a system-wide zervice.

] I Caricel Help

Select Data Source Dialog Box

Or you can create a new database by clicking New in the Machine Data
Source tab of the Select Data Source dialog box. This opens the Create
New Data Source wizard, shown below, which enables you to configure a
new database.
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Create Mew Data Source 5[

Select a type of data zounce;

™ User Data 5ource [Applies to thiz maching only]
+ System Data Source [fpplies to thiz machine only)

Selecting System Data Source creates a data source
which iz specific to this machine, and usable by any
uzer wha logz onta thiz machine.

< Back I MHext > I Cancel

Create New Data Source Wizard

It is recommended that you configure the new database as a System Data
Source so it is available to any user logged into the specific PC. Click Next
to select the corresponding ODBC driver, such as Microsoft Access,
Microsoft SQL Server, or Oracle. Refer to the TrendWorX32 Configurator
Help documentation for more information on how to configure databases.

Configuring Microsoft Access Databases

To configure a Microsoft Access database, select Microsoft Access Driver
(.mdb) in the Create New Data Source wizard, as shown in the figure
below.
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Create Mew Data Source 5[

Select a driver for which pou want to zet up a data zource.

M arme | o
Diriver da Microzoft para argquivos testo [tk ®oev] 4.
Drriver do Microzoft Adccess (% mdb]
Diriver do Microsoft dB ase [*.dbf]
Diniver do Microsaoft Excel(*.«ls)

Drriver do Microzoft Paradox [*.db ]
Diriver para o Microzaft Wisual FoxPro
bicrosoft Access Driver [ mdb)
Microzoft Access-Treiber [*.mdb]

bicrozoft dBaze Driver [*.dbf]
hdir ekt AD s WED Plrivear 0% AR
J [

Fofa f 00 fofe g da

Tn.
L

< Back I MHext > I Cancel

Selecting a Microsoft Access ODBC Driver

When you have selected the Microsoft Access driver, click Next to proceed
to the final dialog box in the Create New Data Source wizard, shown
below.

Create Mew Data Source ﬂ

When pou click Finigh, you will create the data source
wihich wou have just configured. The driver may prompt wou
for more infarmation.

Syztem Data Source ;I
Driver: Microzoft Access Driver [F.mdhb]

g of
Cancel |

¢ Back

Creating a New Microsoft Access Database Connection

ICONICS 24



Click Finish to configure your new Microsoft Access database. This opens

the ODBC Microsoft Access Setup dialog box, shown below. Enter the
Data Source Name and the Description.

ODBC Microsoft Access Setup

Drata Source Mame: I

|:|:
x

Description: I

Cancel |
—Databaze

D atabaze:

Help
Select... | Create. .. | Repair...

Compact... |

Advanced...

ik

— Suztemn D atabaze

= Mone

™ Databaze:

System Matabaze,

Dptiong:»

ODBC Microsoft Access Setup Dialog Box

Click Select to choose an existing .mdb file. This opens the Select
Database dialog box, shown below.

Select Database

X

D atabaze Mame

Dhrectaries:

c:h . Aeramplestoen3dZdemo

Cancel
AccDemo.mdb ;I [= o ;I —I
gens.mdb [= Frogram Files
netdema.mdb (= ICONICS &I
REFORT.MDE
TWH32CFG.mdb [= GENESIS-32 ™~ Read Orily
[=> Examples .
. £ GenDemo | [T Exclusive

Lizt Filez of Type: Dinives:

I.ﬁ.ccess Databases [*_muj I Hc j Metwark... |

Selecting an Existing Microsoft Access Database File

Click Create to create a new .mdb file. This opens the .mdb file directory in
the New Database dialog box, as shown below.
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Mew Database

X
D atabaze Mame Direcharies: | 0k I
.. herampleshgen32demo
C |
AccDemo.mdb :l = ot ;I anee |
gens.mdb (= PROGRAM FILES
netdema.mdb Help
REPORT MDE (= ICONICS
T 32CF G mdb [=r GEMESIS-32 — Format
(== EXAMPLES & “ersion 4.5
2 GENIZDEMD " Wersion 3=
 Wersion 2.8
— Options
™ System Databaze
[~ Encryption
Locale Drrives:
General j I = j MHetwark...

Creating a New Microsoft Access Database File

You can choose a local hard disk or a networked hard disk as the location of

your new .mdb file. Click OK to exit the configuration and establish the
database connection.

Note: When creating a new .mdb file, the Microsoft Access configuration
dialog box provides the options of creating a Version 4.x or a Version 3.x
compatible .mdb file. By default, Version 4.x is selected, creating a Jet
Engine 4.x compatible .mdb file, which can be opened only in Microsoft
Access 2000. If you have Microsoft Access 97, select the Version 3.x

compatibility. In general, Version 4.x is preferred because it offers greater
functionality than the older versions.

Configuring Microsoft SQL Server and MSDE Databases

The TrendWorX32 SQL Data Logger includes native support for MSDE
(Microsoft Data Engine), which is a Microsoft SQL Server 7.0 or 2000
compatible database engine with the following limitations:

¢ The Maximum database size is 2 GB.

o Performance can decrease if more than five connections are open at

one time.

However, MSDE is a Microsoft SQL Server compatible engine that can be
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directly upgraded to the full Microsoft SQL Server. Thus, database
connections to MSDE are identical to the database connections to Microsoft
SQL Server.

To establish an ODBC connection to this database, when configuring a new
ODBC data source for Microsoft SQL Server or MSDE, select the
appropriate ODBC driver. To configure a Microsoft SQL Server or MSDE
database, select the SQL Server driver in the Create New Data Source
wizard, as shown in the figure below.

Create Mew Data Source 5[

Select a driver for which pou want to zet up a data zource.

M arme | W il
icrozaft FosPro WFP Driver [*.dbf]
Microsoft QDBC for Oracle
Microsoft Parados Driver [*.db ]
Microzoft Parados-Treiber [*.db |
bicrozoft Test Driver [*.tat; ¥ cav]
bicrozoft Tewt-Treiber [7 bt *cav)
Microzoft Visual FosPro Driver
Micrazaft Wisual FoxPro-Treiber

B fe e PO W

-

< Back I MHext > I Cancel

Selecting a Microsoft SQL or MSDE Server ODBC Driver

When you have selected the Microsoft SQL Server driver, click Next to
proceed to the final dialog box in the Create New Data Source wizard,
shown below.
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Create Mew Data Source 5[

When pou click Finizh, you will create the data source
which you hawve juzt configured. The driver may prompk you
for more information.

Syztem Data Source ;I
Driver: SOL Server

f of
Cancel |

< Back

Creating a Microsoft SQL Server or MSDE Database Connection

Click Finish to configure your new database. This opens the Create a New
Data Source to SQL Server dialog box, shown below. Enter the Data
Source Name, the Description, and the name of the Server on which the
Microsoft SQL Server or MSDE engine resides.

Create a New Data Source ko S0 Server El

Thiz wizard will help pou create an ODBEC data source that wou can uze to
connect to SOL Server.

wihat name do you want bo wze to refer o the data zource?

M ame: IF‘»-'-.-"XSI]L

How do pou want to degcribe the data zource?

Description: |TW‘><SI]L

whhich SOL Server do pou want to connect o

SErver ITR-'-MSI]L j

Finizh I M et = Cancel Help
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Create a New Data Source to SQL Server Dialog Box

If it the engine resides on the same PC node as the TrendWorX32 SQL
Data Logger, select "local." Otherwise select or specify the appropriate
server name. Click Next to continue with the Microsoft SQL Server Security
configuration and Connection type. It is recommended that you use the
Windows NT authentication mechanism, which eliminates the need for
maintaining individual user accounts and passwords.

Create a Mew Data Source to S0l Ser¥er El

Haow zhould SGL Server venfy the authenticity of the login D7

% Wwith Windows NT authentication uzing the network login (0.

"With SOL Server authentication using a login 1D and pazswaord
entered by the user,

To change the netwark, libramny used to communicate with SEL Server,
click Client Configuratiorn.

Clignt Canfiguration. ..

Connect to SEL Server to obtain default settings for the
[+ o L ; -
additional configuration optians.

Lty [0 Ibrendan

Passwond: I

¢ Back I Mext = I Cancel Help

Configuring a Microsoft SQL or MSDE Database Connection

Click Next to continue with the selection of the default database for the
connection. Make sure it is not the master database, but the one created for

the purpose of data logging.

ICONICS
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Create a Mew Data Source to S0l Ser¥er El

¥ Change the default databaze to;

[ =
[~ attach databaze filename:

= Create temporary stored procedures for prepared SOL statements
and drop the stored procedures:

&+ Only when you disconnect.

Yw'hen pou dizconnect and as appropriate while you are
connected,

W Use ANS| quoted idertifiers,
¥ Use ANS| nulls, paddings and warnings.

r I1ze the failover SEL Server if the primang SEL Server iz not
availlable.

¢ Back I [dexrt = Cancel Help

ICONICS

Setting the Default Microsoft SQL Server or MSDE Database

Note: When connecting to an Microsoft SQL Server or MSDE database, make
sure that the desired database for historical data logging is selected in the
Change the Default Database field, as shown in the figure above. Otherwise,
you will establish a connection to the master database, which is not
recommended.

Click Next to accept or modify the default settings, as shown in the figure
below.
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Create a New Data Source to SOL Server

[~ Usze strang encrption for data

v Perform tranzlation for character data

Ilze regional zettings when outputting currency, numbers, datez and
r irnes.

[+ Save long running queries ta the log file:

Laong query time [millizeconds]: |3|:||:||:||:|

¥ Log ODELC driver statistics to the log file;

|CAIUERY.LOG Browse... |

[CASTATS.LOG Browse. . |

¢ Back I Finizh I Cancel | Help

ICONICS

Configuring the Default Settings

Complete the connection configuration by clicking Finish. It is
recommended that you test the established connection by clicking Test
Data Source, as shown in the figure below.

ODBC Microsoft (L Server Setup El

&, new ODBC data zource will be created with the follawing
configuration;

Microzoft SOL Serser ODBC Driver Yerzion 03800734 -

Data Source Mame: TWwESEL

Data Source Description: TwSHL

Server Twi=S0L

D atabaze: [Default]

Language: Englizh

Tranzlate Character Data: Yes

Log Long Running Quenes: Yes

Query Log File: C:AALERY . LOG

Cluery Log Time: 30000

Log Driver Statiztics: Yes

Statiztics File: C:ASTATS LOG

Ilze Intearated Security: ez

I1ze Regional Settingz: Mo

Frepared Statements Option: Drop temparary procedures on
digconnect

Ilze Failover Server: Mo

Ilze AMS| Quated |dentifiers: Yes

I1ze ARSI Mull, Faddings and *armings: Yes ;I

Tezt Data Source. .. I ] | Cancel |
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Testing a Microsoft SQL Server or MSDE Database Connection

Note: Regardless of the database type, all ICONICS TrendWorX32
modules, which interact with databases, will create, modify, drop, and
update tables. Therefore, it is critical that the currently logged-in user has
permission to perform these tasks.

Configuring Oracle Databases

The TrendWorX32 SQL Data Logger includes support for logging data as
well as replaying data to and from Oracle databases. The support for Oracle

was developed under the assumption that:

e ODBC database connections to Oracle are established using the
Oracle ODBC Driver 8.05.60, which is provided by Oracle and is
available on the ICONICS product CD under the Tools directory.

e Oracle is running on a Microsoft Windows NT station.

To configure an Oracle database, select the Oracle ODBC Driver in the
Create New Data Source wizard, as shown in the figure below.

Create New Data Source

Select a driver far which vou want to zef up a data zournce.

I amne | Yerzion il
ticrozoft FosPro WFP Driver [*.dbf]  B.07.8629.01
Microsoft ODBC Driver for Oracle 200006325
Microzoft QDEC for Oracle 25736526.00
Microzoft Paradox Driver [*.db | 4.00.5302.M
Microzoft Text Driver [*. b8t * cav] 4.00.5303.01
Microsoft Wisual FoxPro Driver E.07.8629.01
Microsoft Wisual FosPro Diriver [*.dbf]  6.01.8629.01
Oracle ODBC Dnver 8.00.05.00

SOL Server 2000.80.134.0072
1| | Y

< Hach I Firizh I Cancel

Selecting the Oracle ODBC Driver

When you have selected the ODBC for Oracle driver, click Next to proceed
to the final dialog box in the Create New Data Source wizard, shown
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below.

Create New Data Source

for more infarmation.

When pou click Finizh, you will create the data source
which you hawve juzt configured. The driver may prompk you

Syztem Data Source
Driver: Microzoft DDBC for Oracle

=)

e

X

< Back

Cancel |

Creating an Oracle Database Connection

Click Finish to configure your new database. This opens the Oracle ODBC
Driver Setup dialog box, shown below. Enter the Data Source Name, the
Description, the Service Name, and the User ID, and configure the other

desired settings.
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Oracle® ODBC Driver Setup | x|

Data Source Hame: IM}'DTEC|EDE

ok I
Diezcription: IM}'DTECEDE Cancel |
[rata Source Help |
Service Marme: IMyDracIeS Ervice
UszerlD; IMyUserN ame
D atabaze Optionz WiorkAround Options
Connect to database in Bead only mode [ Farce Retrieval of Long Calumn: T

Prefetch Count: |-| 0

—Application Optiohs
Enable Thread Safety [ Enable LOBs W Enable Fesult Sets [V

Enable Failaver [+ Rety Court: I Dielay: I‘I 1]

Enable Query Timeout [v

— Translation Options
Option: ||:|

Library: I

Configuring an Oracle ODBC Database Connection
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Performance Optimization and Evaluation

This section provides some insight into the options for optimizing a data-
logging application. The biggest (and most obvious) performance booster is
the hardware available. For data logging, fast processors, increased
memory capacity, and fast hard disks accompanied by caching capabilities
increase performance tremendously. In addition, multiprocessor servers
drastically increase database performance and capacity.

Data-Compression Tools

Database Access Scheduling

Data Logging Load Distribution

Multithreaded Architecture

Managing the Database Table Organization

Other Considerations

Monitoring Performance

Summary of Optimization for Microsoft SQL and MSDE

Data-Compression Tools

TrendWorX32 SQL Data Logger supports a variety of data-compression
tools, which can limit the amount of data stored in the database.

Deadband
Data-Logging Filters

Deadband

ICONICS

The TrendWorX32 SQL Data Logger supports absolute and relative
deadband on a per-tag basis. Using the TrendWorX32 Configurator, you
can configure this individually for each tag, as shown below. Only those
samples that are above the deadband will be actually data-logged.
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Signal
Hame:

ICOMICS. Sirnulator. 14 SimulatePLC. PumpSpeed OPC Tags... |
Tags Menu... |

Description:  |SimulatePLC. PumpSpeed . Simple <<
—FRanges — Deadband
Logging Mame:
Hi Limit: 100 ¥ ahzolute

ISimuIateF‘LE.F‘umpS peed

~
Lo Linit I—D Percent

Eng. units;

I ™ Update ranges on start I 0
—Laog to disk

¥ AllSamples ¢ Running Max

= Max " Bunning Min

= Min " Running dweg

= Awg " Maoving Max

= Stnd. Dey. € Moving Min
" Totalizer " Maoving dug

[T | Uze zalculation period

apply

| Hezet Add Mew Tag

Logging Tag Configuration Dialog Box

Data-Logging Filters

ICONICS

The TrendWorX32 SQL Data Logger supports data-logging filters based on
a statistical description of the available samples. You can configure the
desired filter, on a per-tag basis, by choosing the desired type:

Min

Max

Avg

Standard Deviation
Running Min
Running Max
Running Avg

Moving Avg
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¢ Moving Min
¢ Moving Max

e Totalizer

For the selected data-logging filter, TrendWorX32 SQL Data Logger will only
log one sample to disk, which will be computed as follows:

o |If the Calculation Period option is used, then all samples within the
calculation period will be used to compute the actual sample that will be
data-logged.

o |If the Calculation Period option is not used, all samples within the log-
to-disk interval will be used to compute the actual sample that will be
data-logged.

Using the data-logging filters can greatly improve performance and historical
database size requirements.

Database Access Scheduling

ICONICS

The TrendWorX32 SQL Data Logger has flexible options for controlling the
frequency of data logging to the database. Using these tools, you can
control the frequency of database writes and spread them in such a way
that not all groups write to the database at the same time. Internally,
TrendWorX32 SQL Data Logger tries to achieve this to a certain degree, but
the configuration gives you even more flexibility in doing so. In terms of
configuration, TrendWorX32 SQL Data Logger allows you to control the
interval at which data will be logged to the database, regardless of the data-
collection interval.
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Logaing name

i | Signal Mame | Logging type | Deadband ...

% gimulate. T agh’ ICOMICS. Modbus0PCServer. Thal...  All Samples Abzolute
% SimulatePLC InltFanSp ICOMICS. Sirmulator. 15SimulatePL...  All Samples Abzolute
% SimulatePLC. PumpSpeed [COMICS. Simulator. 15SimulatePL...  All Samples Abzolute
|?i SirmulateP T PurmnStatis ICOMICS Siralakar 'I'x!:.iriuularF:F'I All S amnles Ahznlute
Mame, -
Elatus IMySDLGrDup I.-i'-.ctwateu:l

Data Collection  Logging | T able(z] managementl

oI e e I =
¥ Onlnterval IEI ﬂ ID ﬁ IEEI ﬁ

[ On Condition

[V OnFRecords G =

Haors: ki Secs

L

1] I Eezet | Add Mew Log. Group et ztatigtics. .. |

ICONICS

Scheduling Database Access for Load Balancing

Using the Logging tab in the TrendWorX32 Configurator, shown above, you
can configure the system:

¢ On a per-group basis.

e To write to the database when a certain number of records has been
collected.

e At a certain time.
e On interval.
e On a condition.

e Using a combination of options.

This way, you can "spread out" the write activity to the database and
balance the data-logging load more successfully.

Note: TrendWorX32 SQL Data Logger can access the database for writes
as fast as every 5 seconds.
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Data Logging Load Distribution

The TrendWorX32 SQL Data Logger tag database uses a hierarchical
organization, which involves database groups and logging groups within
each database group. This enables you to organize data-logging activity
logically, in smaller loads, and in your desired areas of interest. It is
recommended that you do not add more than 500 tags per group
(depending on available hardware and the overall data-logging load, as well
as the database type). This way the database tables will become more
manageable, and the data-logging activity will not require extensive system
resources. In general, for frequent data logging it is recommended that you
configure your data logging activity such that the historical tables created
will not exceed a size of 80 MB.

Note: Microsoft SQL Server and MSDE have database-maintenance
capabilities even when active connections are open. In certain cases, for an
above-average data-logging load it may be preferable to create databases
with a large initial size in order to avoid frequent database expansion
operations.

Multithreaded Architecture

TrendWorX32 SQL Data Logger has a multithreaded architecture. This
yields more responsive single-processor systems and increases the overall
system performance of multiprocessor systems. The multithreaded
architecture of the TrendWorX32 SQL Data Logger is designed around the
database group. Each database group has a set of threads to log data to
disk and to share the cataloging load across multiple threads. In addition,
you can have multiple database groups logging data to the same database
or a different database. Distributing the data-logging load across multiple
database groups can yield better performance.

Managing the Database Table Organization

ICONICS

TrendWorX32 SQL Data Logger provides a database organization and
management scheme that allows you to control the database storage and
table creation for better performance. The Table Management tab in the
TrendWorX32 Configurator, shown below, allows you to set up an "archive"
scheme, which can optimize historical replay and data logging.
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Logging name -~

% gimulate. Tagy
[ SimulatePLE Il anSp

% SimulatePLC PumpSpeed
Ft?i SirmulatePl I PurnnStahus
4

| Signal Mame | Logging type | Deadband t... |
[COMICS. ModbusOPCServer. 1ha...  All Samples Aheolute
[COMICS. Sirmulatar 15SimulatePL... All Samples Abzalute
ICOMICS. Sirulator. 15SimulatePL...  All Samples Abzolute
Al S amnles P W

ICOMICS Siralabar 'I"Siriuulahapl

MHame,
Status:

IMySDLGrDup

I.ﬂ.ctivated

Data Eu:ulleu:ticunl Logging  Table(s] management I

N E0L G0 Mumber of P Startup P
Table Mame: &R FIRETY T ables: 0 = T able: |1 E
— Create Mew T able
Drans: Haours: kdir: Secs

I™ On Time =N = =

¥ Onlnterval IEI ﬁ I‘I ﬁ IEI ﬁ IEI ﬁ

[ On Condition

A Time
v Logaing Starts _I
1] I Eezet | Add Mew Log. Group et statigtics. . |

Scheduling Historical Table Management for Load Balancing

For example, you could configure data-logging as follows:

The data-logging load is 250 tags per second.

TrendWorX32 Viewer ActiveX historical viewers are configured to start
up with an initial display of 1 hour’s worth of data.

The historical data will be maintained for 7 days.

You can configure TrendWorX32 SQL Data Logger to create four tables per
day by creating a new table every 6 hours and maintaining a total of 28
tables. This approach will:

Speed up initial historical replay, because only the most recent table
will be opened and the size of each table will remain reasonable.

Speed up data logging, because each table will be a reasonable size.

Improve system maintenance and backup tasks by avoiding the
creation of enormous database tables.

In general, for frequent data logging it is recommend that you configure the
data logging activity such that the size of the historical tables will not exceed

80 MB.

ICONICS
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Other Considerations

For non-networked applications in which all GENESIS32 software is running
on a single node, making sure that the database is not on the same hard
drive as the HMI displays can improve performance. Frequent display
switching requires disk access, which can slow down data logging.

Data logging requires additional memory resources. In addition, databases
allow you to control the amount of memory used. In the case of Microsoft
SQL Server and MSDE memory is handled in a centralized fashion using
the Microsoft SQL Server Enterprise manager for Microsoft SQL Server or
the ICONICS MSDE Manager for MSDE.

SAL Server Properties - IODANNIS

General MMemory | Prucessurl Securityl Cunnec’(ionsl Settingsl Database Settingsl

—hemaony

)

S0L Server can be configured to utilize either a fixed amount of
memory or to dynamically adjust the amount of memaory used
based upon demand.

= Dynamically configure SOL Server memany

Kinirnum (kB 24
OrE J 127ME
Maxirmum (kE): 64
4B J 127ME
 Use afixed memory size (ME):
I — |
1BHE } 1E7HE

[T Beserve physical memary for SOL Server

tinimum guery mermaory: |1|]24 3:

(0] I Cancel | Al |

Help |

ICONICS

Configuring Memory Management for Microsoft SQL Server

Microsoft SQL Server and MSDE introduce a dynamic memory-
management scheme that uses system memory based on need and
availability. In any case, it is recommended that for Microsoft SQL Server
and MSDE data-logging applications you do not allocate more than two
thirds of the total physical RAM available for database server memory
usage. In addition, it is critical that the PC on which Microsoft SQL or MSDE
is installed has virtual memory at least two times the total amount of
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physical RAM available.

Microsoft Access is entirely different. It utilizes memory on a per-connection
basis, and it can easily consume a significant amount of system resources.
For version 7.0, GENESIS32 modules and applications will automatically
adjust the Microsoft Jet Engine registry settings with default values. For data
logging applications to Microsoft Access that require a high tag count,
please contact ICONICS technical support on how to change these settings.

By setting a number other than 0 in the MaxBufferSize entry, you can limit
the memory used by Microsoft Jet Engine on a per-connection basis. A
setting of 8192 KB (in decimal form) provides a reasonable value for most
Microsoft Access-based applications. Note that this setting may have to be
set at all registry settings relating to Jet 3.x as well as to Jet 4.x engines.

Note: It is very critical that you adjust the default setting for MaxBufferSize.
Many of the newer GENESIS32 modules use Microsoft Access (.mdb) files
for configuration purposes, and they interact with Microsoft Access while in
runtime mode. Adjusting the MaxBufferSize setting can greatly improve
Microsoft Access/Jet Engine memory consumption.

Monitoring Performance

ICONICS

The TrendWorX32 Configurator has runtime tools for monitoring data-
logging performance. This can help in determining whether the data-logging
application is set up properly. You can view the statistics collected on a per-
group basis during data logging by clicking the Get Statistics button in the
TrendWorX32 Configurator under each group. This opens the Group
Statistics dialog box, shown below.
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Group Statistics %] |

Group MName:

H{ Configurations/ Twix_DEMO_ACCESSSF fMyFirstDBasze/fLoops

Last Update:

|12,-“14IEEI 5:38:54 Phd

Fefresh |

—General

Log. Takle Name: |L|:u:|p><_3

Last Log: [12/14/99 5:38:53 P
— Currenttiming [msec] — Dwverall timing [msec]

Database . :
Connactian: I b0 Min Cpen: 160
Tahle Open: I 160 b Open: I 160
Data l— : _
Freparation: o0 i Log, 271
Log. Data: I 571 hax Log: I 5
Total Time: | 1112 Average |

Tatal Time: 112

Monitoring Data-Logging Performance

These statistics show the time to:

e Connect to the database.

e Open a table for logging data.
e Prepare data for logging.

e Log historical data.

It also shows the total time of data logging.

In addition, the TrendWorX32 SQL Data Logger tracks the:

e Minimum time to open the target database table.
e Maximum time to open the target database table.
e  Minimum time to log data.
e Maximum time to log data.
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These times will vary. However, if the total time of data logging is constantly
increasing and is much larger than the configured time to access the
database table for writes (set in the Logging tab of the data-logging group
configuration) you may need to re-evaluate the data logging and hardware
configuration.

Summary of Optimization for Microsoft SQL and MSDE

The TrendWorX32 SQL Data Logger supports data logging to Microsoft
SQL Server. Support for MSDE (Microsoft Data Engine), which is a
Microsoft SQL Server compatible database server, was introduced in
Version 6.00. New in Version 6.10 is support for Microsoft SQL Server 2000
and MSDE 2000.

The ICONICS product CD installs under the ICONICS GENESIS32 program
group a Tools directory, which contains the ICONICS MSDE Manager.
MSDE Manager is an administrative tool to be used with MSDE 2000 and
7.0 databases. It has support to install MSDE 2000 (default) or MSDE 7.0.

In terms of performance, several tests have shown the following:

e Best overall combination: Microsoft SQL Server 2000 (or MSDE 2000)
and Windows 2000

¢ Next best: Microsoft SQL Server 7.0 (or MSDE 7.0) and Windows 2000

¢ Good performance: Microsoft SQL Server 7.0 (or MSDE 7.0), Win NT
4.0 with SP5 (or SP6)

Both Microsoft SQL Server 7.0 (or MSDE 7.0) and Microsoft SQL Server
2000 (or MSDE 2000) perform better using Microsoft Windows 2000.
Microsoft SQL Server 2000 (or MSDE 2000) performs better than Microsoft
SQL Server 7.0 (or MSDE 7.0). Data logging requires less table
maintenance, and memory use overall is more reasonable (Microsoft SQL
Server 7.0 utilizes much more memory). All this is done at the expense of
hard disk space.

Microsoft SQL Server 2000 (or MSDE 2000) will achieve this performance
by allocating much more disk space ahead of time so that it will not have to
expand the database continuously. In addition, Microsoft SQL Server 2000
nor requires a minimum of 64 MB of RAM dedicated to it. However, during
data logging Microsoft SQL Server 2000 (or MSDE 2000) will use much less
memory than Microsoft SQL Server 7.0 (or MSDE 7.0).

Deploying Microsoft SQL Server 7.0 or Microsoft SQL Server 2000 (as well
as MSDE) requires several simple steps at startup that are very important to

ICONICS 44



ICONICS

overall data logging and system performance.

During Installation

When installing Microsoft SQL Server, (if possible) specify a different drive
for the "masterdb" and "tempdb" databases of Microsoft SQL Server from
the location of the actual historical database. If installing Microsoft SQL
Server 7.0 or MSDE 7.0, please install the latest service pack, available on
the ICONICS Product CD, under the Tools directory.

Note: When installing Microsoft SQL Server 2000 (or MSDE 2000),
remember that TrendWorX32 Version 6.10 works with Microsoft SQL Server
2000 in single-instance mode. Starting with Microsoft SQL Server 2000, you
can install multiple instances of Microsoft SQL Server 2000 on the same
computer. Each one is a separate install, having its own name (instance
name). Thus, clients connect to it via instance name or server name.
TrendWorX32 SQL Data Logger version 6.10 does not support this
functionality yet.

After Installation

After installing Microsoft SQL Server, go to the Microsoft SQL Enterprise
Manager (this does not apply to MSDE) and:

e Set the "tempdb” size to 120 MB and the transaction log to 20 MB.

e Set the "masterdb” size to 80 MB and the transaction log to 20 MB.

The initial sizes of "tempdb" and "masterdb" are small. Microsoft SQL
Server will increase them on the fly, but it will consume resources. It is
always better to start from a decent initial size. To perform this task, select
each database, right-click to display the context menu, and select
Properties. This opens the Master Properties dialog box, shown below,
which enables you to adjust the database sizes.
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master Properties |

General ITlansactinn Log] Dplinns| Farmism]

6,' Mame:  master

Database files

File propertias
v Automatically grove fle

— File growith — Maximurm file zize

|File name

Location

D:AMSS0L P \data\mast

Space Allocated [ME] | File group
120 PRIMARY

B asher

" In megabytes: | ﬂ & Unrestricted flegowth

* By percent: 10 j " Restrict filegrowth [MB): |1 j

oKk | Cancel ooy | Heb |

ICONICS

Master Properties Dialog Box

Once the sizes have been modified, click OK to apply the changes.

Note: You may have to edit the Microsoft SQL Server registration properties
inside the Microsoft SQL Enterprise manager to display all system objects
so that the "masterdb" and "tempdb" are visible in the tree view. To do this,
start the Microsoft SQL Enterprise manager, select the Microsoft SQL
Server, right-click, and then select Edit SQL Server Registration
Properties. This opens the Registered SQL Server Properties dialog box,
shown below. Make sure that the Show System Databases option is
checked.
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Hegistered S5OL Server Properties |

Genetal ]

@l Server I OAMMNIS j I
Connection
o ge Windows NT authentication

™ Use SOL Server authertication
Login Name: |

Pazzsword: I
™ Always promot for login neme a7d passwor
Options
Server Group: If}SGL Server Group El _I

?‘ﬂ ¥ Dizplay SOL Server state in console
¥ Show system databases and system objects
IV Agtomatically stat SOL Server when connecting

| OE. I Cancel Help

Registered SQL Server Properties

Setting Server Memory Options

By default, Microsoft SQL Server and MSDE will be configured to use all
available PC memory, which can cause problems with a heavy-duty load or
an inadequately equipped PC.

You can use the Microsoft SQL Enterprise manager to adjust the server
memory settings. For Microsoft SQL Server installations, start the Microsoft
SQL Enterprise manager, select the Microsoft SQL Server, right-click, and
then select Properties. This opens the SQL Server Properties dialog box,
shown below. You can modify the server memory settings using the
Memory tab of the SQL Server Properties dialog box.
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S0QL Server Properties - IDAMMIS

SQL Server Properties

For MSDE installations, start the ICONICS MSDE Manager, select the
MSDE server, and then click Server Mem Settings to adjust the current
memory settings, as shown in the figure below.
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™ ICONICS MSDE Manager x|

Manager View Help

= T [Local Server) Server Mem Settings

4 MSOLTests

4 NewHeswTest Create Mew Database
i Moarthwind
[ pubs

fd TwxRediect b ]
fd TwxSOL TEST 1 Sarvet S RneRr

B scrvs Memony Setings |

H
= 41 Femate ©

Edlit [Matatase

B [ [

Set the minimum and masimum
amout of memony to give ta curent
selactad server

b asimurm [MB]  Mmimum (B
| [

oK | cancel|

. R—" . Re—

Server Memory Settings Dialog Box

It is recommended that you use as a maximum value no more than two
thirds of the total physical RAM available on the PC. For example, assume
that the PC has 256 MB of RAM. Set the Microsoft SQL Server (or MSDE)
RAM to a maximum value of for 128-168 MB of RAM.

Note: You may have to stop and restart the Microsoft SQL or MSDE servers
for these changes to be applied.

Controlling Transaction Log size

For Microsoft SQL 2000 databases, go to the historical database
Properties dialog box and select the Options tab, as shown in the figure
below. Under Recovery Model, select Simple from the drop-down list, as
shown in the figure below. This enables Transaction Log truncation so that
the log will not increase in size.
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TWXSQL_MSSOL Properties

GenerallDataFiIes Transaction Log | Filegroups Opfions | Permissions

ACCEss

[~ Restrict access

= hiembers of db_owner, dboreator, or sysadmin

 Single user

[~ Beac-only
Recowvery

todel:
Settings

[~ AMSINULL default [~ Autg close

[ Recursive triggers ™ Auto shrink

¥ Auto update statistics [V Auto create statistics

¥ Torn page detection [ Use guoted identifiers
Campatibility

Lewel: Database compatibility lewel 80 LI

Ok I Cancel

Help

Limiting the Transaction Log Size

For Microsoft SQL 7.0 databases, make sure that the Truncate Log on
checkpoint option is checked in the Options tab of the database
Properties dialog box, as shown in the figure below. In addition, the Auto
Close, Select into / bulk copy, Auto create statistics and Auto update

statistics options should be enabled.

ICONICS
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Eeneral] Transaction Log ~ Optiohs l Permissinns]

Aooess
™ DB use ony
[ Single user
[ Bead only
Settings
[ AMSIHULL default W &uto close
[ Becursive tiggers W Auta shink
[+ Select into / bulk copy [+ Auto create statistics
¥ Truncate log on checkpaoint ¥ Auto update statistics
[ Tom page detection [ Use guated identifiers

(] | Cancel Apply Help

Limiting the Transaction Log Size

Adjusting Virtual Memory Settings

Make sure that the PC has adequate virtual memory (paging file) for
Microsoft SQL Server (or MSDE) and all other Windows applications. For
example, assume that the PC has a total of 256 MB of RAM. Set Microsoft
SQL Server (or MSDE) to use a maximum of 128 MB RAM. Make sure the
paging file is at least 256 MB.

To adjust the virtual memory settings on your PC, select the My Computer
icon on the desktop, right-click and select Properties from the pop-up
menu. Once the System Properties dialog box is displayed, open the
Advanced tab, as shown below.

ICONICS
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System Properties 2l x

Eenerall Netwnrkldentificatiunl Hardwarel User Profiles  Advanced |

— Perfarmance

Performance options contral how applications use memon,
which affects the speed of your campliter.

Ferfarmance Options...

— Environment Y anables

E nwiranment variables tell pour computer where ta find certain
twpes af information.

Ervironment Y ariables. ..

— Startup and Recowvery

Startup and recovery options kel your comprter baw to start
and what to do if an emor causes pour computer to stop.

Startup and Recoveny... |

(] I Cancel | Apply |

Windows System Properties Dialog Box

Then click Performance Options to open the Performance Options dialog
box, shown below.

Performance Options ed |

— application response

Cptimize performance Faor;

{* applications " Background services

—Wirtual mermary:

Total paging file size for all drives: 192 MB

(o] 4 | Cancel |

Performance Options Dialog Box
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Click Change to display the Virtual Memory settings dialog box, shown
below. Here you can modify your virtual memory settings.

Drive [Molume Label] Paqing File Size (ME)

—Paging file size for selecked drive

Dirive: oy

Space available: 1468 ME

Inikial size (ME): 192

Maxirurm size (ME): 354 Set

— Total paging file size Faor all drives

rinimurn allowed; ZME
Recommended: 286 MB
Currently alocaked: 192 MB

—Registry size
Current registry size: 16 ME

Maximum registry size (ME): I [
K I Cancel

Virtual Memory Settings Dialog Box

Microsoft SQL Server will use as much memory as it needs to boost its
performance. However, if it has to give back physical RAM, it will substitute
with virtual memory. In some cases, it will use more virtual memory than
physical RAM. Also note that Microsoft SQL Server 2000 (or MSDE 2000)
uses less memory than Microsoft SQL Server 7.0 (or MSDE 7.0) and
performs better, at the expense of using more disk space.

Optimizing Data-Logging Configuration
To optimize the data-logging configuration:

e Use deadband or a data-compression filter. This can drastically
improve performance while saving disk space usage

e Log to disk as slowly as possible. That is, do not write to disk every
sample, unless your data-logging rate is 15 minutes or so.

¢ Create the historical database with a good initial size (30-50 percent of
the estimated final size). Microsoft SQL Server (MSDE) will increase
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the size on the fly, but it will consume resources. It is always better to

start from a decent initial size.

e Avoid using many database groups to log to the same database. Each

database group uses an independent connection to the database,
which consumes more resources.

e Use fewer logging groups (with more tags per group) rather than many

logging groups (with few tags per group). Microsoft SQL Server
(MSDE) will fewer tables to maintain, so performance will be better.

¢ Do not let the size of data-logging tables exceed 80 MB. Create a new
table instead. The bigger the tables get, the slower data logging will be.

e Run Microsoft SQL Server in Windows Server rather than Windows
Workstation to increase performance.

Managing Database Storage Requirements

Within Microsoft SQL Server Enterprise manager, you can set up
maintenance plans that can defragment the database and optimize and
recompute table index information. Ideally, these plans should be activated
during inactive data-logging periods. When applied to a database on a
periodic basis, they can significantly improve database performance and
reduce database disk space usage.

Example Configurations

Example 1. If you wanted to data log 100 signals per second, you would
write to disk every minute or 60 samples, creating a new table every 4-6
hours.

Example 2. If you wanted to data log 500 signals per minute, you would
write to disk no faster than every 5 minutes or five samples, creating a new
table once a day or once a week.
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Troubleshooting

This section provides some useful tips for troubleshooting data-logging
applications.

Database Driver Errors
Inspecting Data-Logging Activity
GenEvent Registrar and NT Event Logger Integration

Database Driver Errors

Using a technology that has been incorporated into all ICONICS products,
TraceWorX32 provides online diagnostics and tuning of applications running in
the GENESIS32 system. TraceWorX32 is designed expressly for systems
integrators, OEMs and customers who want to have tools for doing their own
troubleshooting and diagnostics.

TraceWorX32 tracks the runtime activity for the TrendWorX32 SQL Data
Logger and logs the runtime data to a log file based on user-configured trace
levels. The log file provides a thorough, color-coded report detailing all activity
for the application, including the time, the date, the severity level, and a
description of the event or problem.

TraceWorX32 also features several options for reporting issues to technical
support. If you are experiencing problems with any applications, the log file
deployment options, such as compressing and e-mailing log files, are ideal for
tracking and archiving data and sending detailed reports to technical support.
Developers can use these reports to identify the source of the problems.

Please see the TraceWorX32 Help documentation for more information.

Inspecting Data-Logging Activity

ICONICS

The TrendWorX32 Configurator provides runtime information on a per-data-
logging group basis, identifying the last time that historical data were logged
to the disk for the selected logging group, as well as the currently active
historical table for data logging. You can view the statistics collected on a
per-group basis during data logging by clicking the Get Statistics button in
the TrendWorX32 Configurator under each group. This opens the Group
Statistics dialog box, shown below.
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Group Statistics %] |

Group MName:

H{ Configurations/ Twix_DEMO_ACCESSSF fMyFirstDBasze/fLoops

Last Update: |12,."1 4/99 5:38:54 PM Refrash |

—General
Log. Takle Name: |L|:u:|p><_3
LastLog: [12/14/99 5:38:53 P

—Currenttiming [msec] ———— — Owerall timing [msec]
Database . :
Connactian: I b0 Min Cpen: I 160
Tahle Open: 160 b Open: 160
Data l— : _
Freparation: o0 i Log, I 271
Log. Data: I 571 hax Log: 5
Total Time: | 1112 Average |

Tatal Time: 112

Monitoring Data-Logging Activity

GenEvent Registrar and NT Event Logger Integration

ICONICS

The TrendWorX32 SQL Data Logger is interfaced to the GenEvent
Registrar Server and, subsequently, to the NT Event Logger. Currently, the
following events are posted:

e Started Logging (Severity 500)

e Stopped Logging (Severity 500)

e Error Starting Data Logging (Severity 800)
e Activated Database Group (Severity 600)

e Deactivated Database Group (Severity 600)
e Activated Logging Group (Severity 600)

e Deactivated Logging Group (Severity 600)

o Switched Database Connection (Severity 650)
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Failed to Activate (Severity 750)

Failed to Deactivate (Severity 750)

Errors in Loading Configuration (Severity 650)

Failed to Switch Database (Severity 750)

Missing Logging Tag (Severity 650)

Lost Database Connection (Severity 800)

Got Database Connection (Severity 500)

Maximum Number of Logging Packets Reached (Severity 650)
Lost Logging Packet (Severity 750)

Retried to Log Data (Severity 650)

Not Enough Client Units for Database Switching (Severity 500)

To activate the NT Event Logger, you need to enable this option under the

GENESIS32 License Monitor, shown below, by checking Always Write to
Local NT Event Log.
Genesis3? License Monitor
License Ewents |
Felay Events to Mode:
Erimary: I
Backup: I
NT Event Log Severity Level; 200 (0-1000) 0=Ewenshing, 1000=nothing
[T Always White to Local NT Ewvent Log
MT Ewvent Log Applications:
Application Description -]
O Gw=Slider | GWxSlider Activelx
O G=Switch | GWHSwitch Active
O Gwirview3...  GWiview3? Activex
O Focket Gra... | Focket Graphors
O ScriptWor<.. | Scripfé/or=3?
O Security Se...| Security Server
[A Twi<Feport | TrendWor<32 Fepon
[ Twe=SglSwr | TrendWorx<3?2 Logger -
Ok I Cancel Apply
ICONICS
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Enabling NT Event Logging for Data Logging

TrendWorX32 SQL Data Logger has both a data-logging retrial mechanism
and a database-reconnection mechanism. If data logging fails, it puts the
current data-logging packet back in the queue of packages to data log. It will
retry (by default) three times to data log the packet prior to aborting. In the
TrendWorX32 Configurator, there is a user-configurable maximum number
of data-logging packets to maintain in memory for data logging on a per-
group basis, as shown in the figure below. The default value is 15.

Data-Logging Retrials Settings

The Max Logging Packets value controls the maximum number of data-
logging packets to maintain in memory. The Retrials value controls the
number of times the TrendWorX32 SQL Data Logger will retry data logging
data in case of a failure. The Max Samples value controls the maximum
number of samples to maintain in memory on a per-data-logging tag basis.
The Retrial Delay value is the time between successive retrials.

By default, the TrendWorX32 SQL Data Logger will establish a connection
to the database for logging and leave that connection open for the duration
of the data-logging activity. To have the TrendWorX32 SQL Data Logger
open a database connection only for the duration of writing a new logging
packet to disk, you can change the Global Connection setting to 0.

M amne I Databaze Type I Emoiz to keep |
& MShcoass MS Access 100
%MSSE!LDB SOL Server 100
E@ _:_ ; I_-.-'-.’XFEEDDI': £ |2£Bﬂ]1 TE5-47 A
Configuration settings Controd board
[t
Nede Neme: [loeal - es |
F |_|SEE.:: g =e1le)| Nodes Dizconnect |
I Use UG ims
Fetrials: 5 3: Max Samples: |‘IE‘[I] 5: et |
Retrial Delay ﬁ Max Logging -
[EEC]: 5 z Packets: I.I 2 j | 163 ) [ I
— Server stabus Stop D atalogging |
Started Loggng
Adpust Log. Params |
S | Heset Add Mew Configuation
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However, this is not recommended for high volume or frequent data-logging
activity.

Note: The Max Logging Packets default value is set to 15. This assumes a
small data-logging load. For larger data-logging applications, it may have to
be reduced to a lesser value.
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Security Integration

The TrendWorX32 SQL Data Logger is interfaced to the ICONICS Security
Server, and it provides support for the following security actions, as shown
in the figure below.

I x|

. < b B
Actions: il IJzerz/Groups
w83 Sww32 2| =8 DEFaULT

B Twsd2
#-F TwixBgTrend
'@ Twi=Repart
=B, TWiRSOLSwr
%a Autarnatic
%a Corfigure

%a E xit Application
%a Exit Data Logging

B, GenTrap Sutostart
B, GenTrap Autostap
Bl NT Service

[ SR oy B LR | AL

k. I Cancel Spply

ICONICS Security Server

In data-logging mode, you can log in to the ICONICS Security Server by
choosing Login from the Security submenu of the Tools menu. The login
function is only available in data-logging mode. This opens the ICONICS
Security Login dialog box, shown below.

Uzer Mame: || (] 4 I
Fazsword: I Cancel |
K.eppad |

ICONICS Security Login

If you already have a user name and password, enter them and then click
OK. Otherwise click Cancel. The ICONICS Security Login window opens,
as shown below.
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User Options  Help

2|

Security Server Location; l<|.;..;a|>
Server Start Time: I2.-"1 942001 3:39:10 &AM
Server Current Time: I2.-"1 942001 3:42:47 AM | |
Server Configuration File: I _Ij
1| | 3
Logged In Lser(s) | Login Time Auto Logout Time |
Ready I_ l_ I_ S

ICONICS Security Login Window

It is possible to log in from the User menu of the ICONICS Security Login
Window. You can also change your password and your security
preferences in this window. In configuration mode, you can access the
ICONICS Security Server by choosing Configuration from the Security
submenu of the Tools menu.

ICONICS Security Server Administrator ﬂ

Enter an Administator uzer name and
@ pazzword, or leave the uzer name

blank and enter the default

Adrministrator pazswaord:

Idzer Mame: I

Paszword: I

Challenge: |-I 0155

k. I Cancel

ICONICS Security Login

To configure your security settings, you must first have ICONICS security
clearance. Enter an administrator user name and password, and then click

OK.
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Database Schema

ICONICS

Key features of the TrendWorX32 SQL Data Logger data-logging engine
include:

e Multiple databases support.

e Automatic data buffering.

e Extensive data-logging configuration.
e Data retrieval from OPC servers.

o Use of multithreading techniques.

For the actual data-logging mechanism, TrendWorX32 SQL Data Logger
uses client/server database technology to perform compact batch updates
to the underlying database, resulting in optimal use of available hardware
and software resources. The database locks are placed in an optimal
fashion, and the related tables can respond much better in multi-user
scenarios.

Note: Batch updates are not currently supported for Oracle databases.

TrendWorX32 SQL Data Logger creates the necessary database schema to
accommodate a various data-logging needs. For each physical database
connection it will create the following database schema:

TWX_ GLOBAL

Matne Tags
Group Mame_Info
il I]:> Mame Motes
Hame .

Matre 1

Matne 2

\L’//

Datahase Connection &
Tahle St tre

TrendWorX32 SQL Data Logger Database Schema

Tables

The application must have complete access to the database in order to edit
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or delete tables. If you change the name of the table on a per-group basis,
TrendWorX32 SQL Data Logger will not delete the existing tables; this is left
to the database administrator. In addition, under no circumstances should
you change the order or the data type of the columns that are already
created. With this in mind, it should be noted that you can append new
columns at the end of existing ones. For each configured group, each of the
tables is named after the user- selected table name.

For example, using Microsoft Access, opening the database will bring up the
following list of database tables for each group of signals formed by
TrendWorX32 SQL Data Logger:

gl TWwxAccessDemo : Databaze Mi=] E3

N

ECreate table in Design viewé

Create table by using wizard
Create table by entering data
My JetGroup_1

[y JetGroup_2

My JetGroup_3

My JekGroup_9

[y JetGroup S

My JetGroup_6

My JekGroup_7

Forms
Reports

Pages

Modules

My JetGroup_Info
My JetGroup_Mokes

B3 Favorites

My lekGroup_Tags
TWs_GLOBAL

EEEADEBEEEEEB S

Microsoft Access Database With Tables

Notice that there are various tables for each group, which will be described
later. Double-clicking any of these tables from the database list opens the
actual table so that you can view all of the corresponding data.

Tags Table

Info Table

Notes Table
Numbered Tables
Global Table
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Tags Table

The Microsoft Access database "_Tags" table, shown below, contains all of
the information required by data logging and reporting for the tags (signals)
within the data-logging group.

B MwletGroup_Tags : Table

Field Mame Daka Tvpe
| | Logging_Mame Text
Signal_Mame Memo
Tag_Inde:x Mumber
| [High_Limnit Mumber
| [Low_Linik Murnbey
| |Eng_Units Texk
Calculation Text
Descripkion Texk
Tag_Corments Texk
Tags Table

Info Table

The Microsoft Access database "_Info" table, shown below, contains all of
the information required by data logging and reporting for the cyclic table
creation of the historical data-logging process within the data-logging group.

B MwletGroup_Info - Table
Field Mame | Data Tvpe |
| |Table_Mame Texk
|| Table_Start_Time Drate  Time
|| Table_End_Time Drate Time
Table_Inde:x Mumber
| |In_Use YesiMo
Table_Comments Texk
Info Table

Notes Table

The Microsoft Access database "_Notes" table, shown below, contains all
of the operator comments and batch/lot entries within the data-logging

group.
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Field Mame Data Type
B3Eource Index Mumber
| [Source_TDate Date) Time
| |5ource_MSecs Murnber
| |Moke_TDate Drate) Time
| [Mote_MSecs Mumber
| [Mioke_Text Merno
| |Batch_Text Texk
| |Lot_Texk Text
| [ Author Text
| [Bakch_Moke s Mo

Notes Table

Numbered Tables

The Microsoft Access database Numbered tables (" _1,"" 2," etc.), shown

below, are the actual data-logging tables, which contain information for up to

36 samples per second.

B MwletGroup_1 : Table

2
Earliest_TDate
Lakest TDate
Rec_Modified
Fill_Inde:x
Sample_TDate_1
Sample_MSec_1
Sample_Yalue_1
Sample_Cual_1
Sample_Modified_1
Sample_TDate_Z
Sample_MSec_2
Sample_Yalue_Z
Sample_CQual_2
Sample_Modified_2
Sample_TDate_3
Sample_Maec_3
Sample_Yalue_3
Sample_Cual_3
Sample_Madified_3
Sample_TDate_4
Sample_Maec_4
Sample_Yalue_4
Sample_CQual_4
Sarmnle Modified 4

| Field Marne Cata Type

Murnber
Crate  Time
Drake|Time
Mumber
Murnber
Crate  Time
Mumber
Mumber
Murnber
Murmber
Drake|Time
Mumber
Murnber
Murmber
Mumber
Drate Time
Murnber
Murmber
Mumber
Mumber
Drake Time:
Murmber
Mumber

Murnber
Murnhere

Numbered Table

ICONICS
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Global Table
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In addition, for each physical database, TrendWorX32 SQL Data Logger
creates a Microsoft Access database Global table called "TWX_GLOBAL,"
shown below, that will be used to maintain database integrity across
multiple data-logging nodes by ensuring that no two different groups will
have data entered into the same table.

Field Mame Daka Tvpe
AN AT Texk
|| Multiple Yesiho
Tables_Mumber Murmber
| [Table_Tags Texk
| [Table_Info Text
Table_Camments Text
Compuker_Mame Text
DEase_Mame Texk
DBase_Index Mumber
| |Group_Mame Texk
| |Last_Updated Date Time
| |Use_UTC_Time esiHo
Global Table

Regardless of the end database choice, the TrendWorX32 SQL Data
Logger can be deployed in various scenarios:

TWXSQLSvr

Database

Workstation

TrendWorX32 SQL Data Logger and Physical Database
Residing on the Same Node



TWXSQLSvr

Database

Workstation

Trendworx32 SQL Data Logger Residing on a Different
Node From the Database Server

TWXSOQLSvr

TWXSQLSw

Server

TWXSQLSvr

Distributed TrendWorX32 SQL Data Logger Deployment

ICONICS
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OLE Automation Interface

The TrendWorX32 SQL Data Logger supports a dual COM interface for
data logging manipulation through OLE Automation or DCOM. To use this
new interface within a Visual Basic application (VBA), you must ensure that
the VBA project has References to the ICONICS TrendWorX32 SQL
library, as shown below.

References - Project

drvailable References: (04

[ TextManager & Cancel
[]TIFFilter 1.0 Type Library
] TIME

[Jtam Browse. ..
[] Transman Type Library

[Ttrialoc 1.0 Type Library ﬂ
[ triedit 1,0 Tvpe Librar
T SOl 1,2 Twpe Librars
[Tbwxoledb 1.2 Type Library
[ TR epart ﬂ
[T Tray 1.0 Type Library ]

[] TypeLib Information

[CJUMLInstall
[ TURLPicker 98 Tvoe Library hl
1| T »

Priority
Help

Al

—TW_S0L 1.2 Tvpe Library

Location:  CiTrending 328 ThEBin TWiSOLSwr exe
Language: Standard

Adding References to the TWX_SQL Type Library

Then you can use the methods and properties exposed. A simple call to
create an instance of the server object within Visual Basic is as follows:

Dim mylog As TWXLogger

Set mylog = CreateObject("lconics.TWXLogger.1")

The Data Logger exposes the following OLE automation methods and
properties:

[propget, id(1), helpstring("property LoggerStatus™)]

HRESULT LoggerStatus([out, retval] short *pVal);

[propget, id(2), helpstring("property CurrentTime")]

HRESULT CurrentTime([out, retval] DATE *pVal);
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[propget, id(3), helpstring("property StatusString")]

HRESULT StatusString([out, retval] BSTR *pVal);

[propget, id(4), helpstring("property StartTime")]

HRESULT StartTime([out, retval] DATE *pVal);

[id(5), helpstring("method GetDatabaseGroupStatus")]

HRESULT GetDatabaseGroupStatus([in] BSTR bstrDBaseGroupName,
[out] short * pStatus,
[out] DATE * pCurrentTime,

[out] BSTR * bstrStatusString );

[id(6), helpstring("method GetGroupStatus”)]

HRESULT GetGroupStatus([in] BSTR bstrDBaseGroupName,
[in] BSTR bstrGroupName,
[out] short * pStatus,
[out] DATE * pCurrentTime,

[out] BSTR * bstrStatusString);

[id(7), helpstring("method GetGroupStatistics™)]
HRESULT GetGroupStatistics([in] BSTR bstrDBaseGroupName,
[in] BSTR bstrGroupName,
[out] long * pConnectionTime,
[out] long * pTableOpenTime,
[out] long * pDataPreparationTime,
[out] long * pDataWriteTime,
[out] long * pTotalLogTime,
[out] long * pTotalLogMinTime,

[out] long * pTotalLogMaxTime,
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[out] long * pTableOpenMinTime,
[out] long * pTableOpenMaxTime,
[out] long * pTotalAvgWriteTime,
[out] DATE * pLastWriteTime,

[out] BSTR * bstrTableName);

[id(8), helpstring("method LoadConfiguration™)]
HRESULT LoadConfiguration([in] long IConfigID,

[in] BSTR bstrConfigurationName);

[id(9), helpstring("method SetConfigurationDatabase")]

HRESULT SetConfigurationDatabase([in] BSTR bstrConnectionString);

[id(10), helpstring("method StartLogging")]
HRESULT StartLogging();

[id(11), helpstring("method StopLogging”)]
HRESULT StopLogging();

[id(12), helpstring("method ActivateDatabaseGroup")]

HRESULT ActivateDatabaseGroup([in] BSTR bstrDBaseGroupName);

[id(13), helpstring("method DeActivateDatabaseGroup")]

HRESULT DeActivateDatabaseGroup([in] BSTR bstrDBaseGroupName);

[id(14), helpstring("method ActivateGroup")]

HRESULT ActivateGroup([in] BSTR bstrDBaseGroupName,

[in] BSTR bstrGroupName);

[id(15), helpstring("method DeActivateGroup")]
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HRESULT DeActivateGroup([in] BSTR bstrDBaseGroupName,

[in] BSTR bstrGroupName);

[id(16), helpstring("method Switch Database")]

HRESULT SwitchDatabase([in] BSTR bstrDBaseGroupName,
[in] BSTR bstrODBCConnString,
[in] BSTR bstrOLEDBConnString,
[in] short nDBType,

[in] BOOL bReDirect);

[id(17), helpstring("method ReloadConfiguration™)]
HRESULT ReloadConfiguration([in] long IConfigID,

[in] BSTR bstrConfigurationName);

[id(18), helpstring("method AdjustLoggingParameters™)]
HRESULT AdjustLoggingParameters([in] DWORD dwMaxRetrials,

[in] DWORD dwMaxPackets);

[id(19), helpstring("method GetCurrentConfiguration™)]
HRESULT GetCurrentConfiguration([out] long * IConfigID,
[out] BSTR * bstrConfigurationName,

[out] BSTR * bstrConnectionString);

[id(20), helpstring("method ResetConfiguration")]

HRESULT ResetConfiguration();

[id(21), helpstring("method TestConnection

HRESULT TestConnection([in] BSTR bstrConnectionString

);
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[id(22), helpstring("method AdjustLoggingParameters2")]
HRESULT AdjustLoggingParameters2(

[in] DWORD dwMaxRetrials,

[in] DWORD dwMaxPackets,

[in] DWORD dwMaxSamples,

[in] DWORD dwRetrialDelay,

[in] BOOL bUseGlobalConnection

);

[id(23), helpstring("method QueryLoggingParameters")]
HRESULT QueryLoggingParameters(

[out] DWORD * dwMaxRetrials,

[out] DWORD * dwMaxPackets,

[out] DWORD * dwMaxSamples,

[out] DWORD * dwRetrialDelay,

[out] BOOL * bUseGlobalConnection

);

In addition, the following enumerations are used:

Data Logger status:

e TWXSQL_UP=1
e TWXSQL_DOWN

e TWXSQL_INDETERMINATE

Database group status:

e TWXSQL_DBASEGROUP_ACTIVATED =1
e TWXSQL_DBASEGROUP_DEACTIVATED

e TWXSQL_DBASEGROUP_INDETERMINATE
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Logging group status:

TWXSQL_GROUP_ACTIVATED =1
TWXSQL_GROUP_DEACTIVATED
TWXSQL_GROUP_STANDBY
TWXSQL_GROUP_EXITING

TWXSQL_GROUP_INDETERMINATE

Database connection type:

TWXSQL_DBASE_NONE =1,
TWXSQL_DBASE_ACCESS
TWXSQL_DBASE_SQLSVR

TWXSQL_DBASE_ORACLE

In the method calls listed above:

bstrDBaseGroupName: Refers to the database group name, as it
would appear in the Configurator database.

bstrGroupName: Refers to the logging group name, as it would
appear in the Configurator database.

IConfigID: Refers to the configuration ID, as it would appear in the
Configurator database.

bstrConfigurationName: Refers to the configuration name, as it would
appear in the Configurator database, corresponding to the "IConfigID."

bstrODBCConnString: Refers to the ODBC connection string passed
to the OLE DB provider for ODBC, as it would appear in the
Configurator database.

bstrOLEDBConnString: Refers to the OLE DB connection string
passed to the OLE DB provider for Microsoft Access, Microsoft SQL
Server (MSDE), or Oracle, as it would appear in the Configurator
database.

bstrConnectionString: Refers to the OLE DB connection string
passed to the OLE DB provider for Microsoft Access used in
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establishing a configuration database connection for the TrendWorX32
SQL Data Logger.

Note: The "SwitchDatabase" method call can be used while during data
logging to perform a hot database switch operation with the option to
redirect pending writes to the new database connection. If the Data Logger
cannot establish a database schema information on the new database, or
the new database type requires more Client Units, which are not available
due to the current level of ICONICS Licensing, this operation will fail.

OPC HDA COM Interface

The TrendWorX32 SQL Data Logger Version 7.0 has been updated to be
compliant with the latest OPC HDA specification 1.2. In general, the OPC
HDA specification is an extended OPC specification, which includes an
increased number of interfaces and methods, not all of them being
mandatory.

In addition to the Data Logger interface, the TrendWorX32 SQL Data
Logger also implements the OPC Historical Data Access (HDA) interface.
The following interfaces and methods are supported, including connection
point support.

New for version 7.0 is an enhanced data-retrieval system, which utilizes a new
approach to creating historical reports. The following is a summary of the
changes for version 7.0:

o Data filter selection other than Raw will result in data time stamped at the beginning of
each subinterval.

e When retrieving data using data filters other than Raw, subintervals for which there are
no data because of no data-logging activity will be marked as “empty” slots at the
corresponding time with an empty (VT_EMPTY) value. You can check the returned
qualities for further processing.

e The historical qualities supported are as follows:

ICONICS

o  OPCHDA_EXTRADATA 0x0001
m} More data may exist
o OPCHDA_INTERPOLATED 0x0002
m} Interpolated data value
o OPCHDA_RAW 0x0004
m} Raw data value
o OPCHDA_CALCULATED 0x0008
m} Calculated data value
o OPCHDA_NOBOUND 0x0010
m} No data found to provide upper or lower bound
o OPCHDA_NODATA 0x0020
m} No data collected. Archiving not active
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Methods
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o  OPCHDA_DATALOST 0x0040

m} Calculation started/stopped/lost
o OPCHDA_CONVERSION 0x0080
a Scaling / conversion error
o  OPCHDA_PARTIAL 0x0100
o Aggregate value is for an incomplete interval

Critical Note: Because of the new compliance changes in historical

replay and reporting, a version 7.0 historical replay or reporting may
not produce identical results to existing 6.1x version reports and or
historical replay screen captures for the same signals and time
periods.

Interfaces
Methods

The following OPC HDA COM interfaces are supported:

interface IOPCHDA_Server

e interface IOPCHDA_Browser

¢ interface IOPCHDA_SyncRead
e interface IOPCHDA_AsyncRead

o interface IOPCHDA_SyncAnnotations

The TrendWorX32 SQL Server supports the following OPC HDA Interfaces
and methods:

e interface IOPCHDA_Server

v" HRESULT GetltemAttributes
HRESULT GetAggregates
HRESULT GetHistorianStatus

HRESULT GetltemHandles

AN N N

HRESULT ReleaseltemHandles
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v

HRESULT ValidateltemIDs

HRESULT CreateBrowse

o interface IOPCHDA_Browser

v

v
v
v

HRESULT GetEnum
HRESULT ChangeBrowsePosition
HRESULT GetltemID

HRESULT GetBranchPosition

e interface IOPCHDA_SyncRead

v

AN N N

HRESULT ReadRaw
HRESULT ReadProcessed
HRESULT ReadAtTime
HRESULT ReadModified
HRESULT ReadAttribute

o interface IOPCHDA_AsyncRead

N N N N

HRESULT ReadRaw
HRESULT ReadProcessed
HRESULT ReadAtTime
HRESULT ReadModified
HRESULT ReadAttribute
HRESULT Cancel

e interface IOPCHDA_SyncAnnotations

v
v

v
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HRESULT QueryCapabilities
HRESULT Read

HRESULT Insert

78



ICONICS

79



MSDE Support

TrendWorX32 SQL Data Logger supports MSDE (Microsoft Data Engine),
which is a fully compatible Microsoft SQL Server engine, with the following
limitations:

e The maximum database size is 2 GB.

e Performance may decrease if more than five connections are open to
the database.

MSDE has the full core server functionality of Microsoft SQL Server, and
MSDE databases can easily be upgraded to full Microsoft SQL Server
databases. To install MSDE, you can use the ICONICS MSDE Manager or
browse the ICONICS GENESIS32 CD to get to the Tools folder, which has
both MSDE 7.0 and MSDE 2000 installations.

The "setup.exe" can be used to install MSDE, create an empty database,
and verify installation. Once you install MSDE, you should create an ODBC
data source associated with this database. The key advantages of MSDE
include:

e Fully compatible Microsoft SQL Server database engine

e Central and dynamic memory management across all database
connections

e  On-the-fly index maintenance and management
e Optimized query processing

o Automatic database space management

e Microsoft SQL Server database upgrade path

e Ability to use Microsoft Access 2000 as a front-end configuration tool

Note: Since MSDE has intelligent online maintenance features, including
database expansion and contraction, it is recommended that physical writes
to the database be spread over time to allow for better performance. For
example, when the data-collection rate is 5 seconds, writing to disk can be
set to 30 seconds (or every six samples).

Refer to the ICONICS MSDE Manager Help documentation for additional
information.
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Running TrendWorX32 SQL Data Logger As an NT Service
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You can register and run the TrendWorX32 SQL Data Logger as an NT
Service. When TrendWorX32 SQL Data Logger is installed and running as a
service, its functionality is modified with respect to the case where it is
registered as a stand-alone COM server.

In general, TrendWorX32 SQL Data Logger can be registered and run as an
NT service (under Windows NT and Windows 2000) as well as a stand-
alone COM server. However, the following differences apply:

1.

There will be only one instance (per node) of TrendWorX32 SQL Data
Logger running under any condition.

If TrendWorX32 SQL Data Logger runs as stand-alone COM server:

If it is started from the desktop and clients are connected to it, and if the
user (through the application menus) chooses to exit, TrendWorX32
SQL Data Logger will "hide" its window, but will keep serving its clients.
When the last client goes away, TrendWorX32 SQL Data Logger will
shut down.

If you try to double-click on TrendWorX32 SQL Data Logger executable
from the Windows desktop while its application window is not visible
and clients are connected to it, TrendWorX32 SQL Data Logger will not
launch a second application instance, but it will show the existing
window and, from there, it will close only from the menus.

If the TrendWorX32 SQL Data Logger is registered and running as an
NT service:

e It will use as the service display name the "OEM" product name (if
available).

e If you double-click on TrendWorX32 SQL Data Logger executable,
it will not launch a second instance.

e Once TrendWorX32 SQL Data Logger starts as an NT Service, it
will go into runtime (data logging) mode.

To configure TrendWorX32 SQL Data Logger to run as an NT Service, do

the following:
1. Install GENESIS32 or TrendWorX32.
2. Use the TrendWorX32 Configurator to configure your data-logging
application.
3. Use the TrendWorX32 Configurator to test data logging.
4. Once the application setup is completed, use the GenTray register to

TrendWorX32 SQL Data Logger as an NT Service. To do this, start
GenTray from the ICONICS GENESIS32 program group, under the
Tools menu, as shown below.
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Starting GenTray from the Programs Menu

L4

A purple triangle appears in the task bar, as shown below.

WREG ol 341M

Task Bar

Place the mouse pointer within the triangle, and then right-click to open the
GenTray menu. Then, do the following:

1. Register TrendWorX32 SQL Data Logger to run as an NT Service by
clicking the purple triangle. Select TrendWorX32 > SQL Server > NT
Service from the pop-up menu, as shown in the figure below.
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Skop
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Lutannatic

About, ..

Registering the Data Logger As an NT Service

2. TrendWorX32 SQL Data Logger will appear in the Services window, as
shown below.
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Services Window

3. Use GenTray to set TrendWorX32 SQL Data Logger to start
automatically as an NT service the next time the PC is rebooted. Click
the purple triangle in the task bar. This opens a pop-up menu, as shown
below. Select TrendWorX32 > SQL Server > Automatic from the pop-
up menu, as shown in the figure below.
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Automatic Setting in GenTray

When running the TrendWorX32 SQL Data Logger as an NT Service,
special consideration must be given to ensure that, when it starts up as an
NT service, TrendWorX32 SQL Data Logger has rights to access the
database where the historical data logging will take place. When using
GenTray to register TrendWorX32 SQL Data Logger as an NT Service, itis
configured to run under the local system account. If remote historical replay
is to be used, it may require adjusting DCOM settings for the account under
which TrendWorX32 SQL Data Logger will run as an NT Service, as well as
adding rights to the historical database for the specific account. This can be
done by having TrendWorX32 SQL Data Logger run in the context of a
dedicated account and making sure that the same account has access to
the database. (In the case of Microsoft SQL it will need to have database
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administrator rights to the historical database). The above account also
must have rights to log in to the target client PC, where the historical replay
will take place.
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