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Welcome to FactorySQL!  

FactorySQL is the fastest, easiest and most reliable way to link your PLC data to an SQL 
database.  FactorySQL is an OPC client and database connector program that makes bi-
directional transfer of data a snap.   It is the most powerful and affordable solution on the market today.

FactorySQL allows you to:  

¸ Communicates with nearly any SQL database system, and any OPC compliant data server. 

¸ Browse PLC addresses, drag them, drop them and start logging them. 

¸ Set your own logging rules - OPC to DB, DB to OPC, or bi-directional. 

¸ Create your own trigger rules - periodic, on value change and others.  

¸ Use built-in handshaking to insure data integrity. 

¸ Automatically create and maintain database tables. 

¸ Call and retrieve values from stored procedures. 

¸ Use built-in alarm server to log alarms and send email alerts based on rules you create. 

¸ Keep an audit log to track changes made to PLC memory from database for accountability. 

¸ Run hundreds of logging or transaction processes simultaneously. 

¸ Log or transact into one or many different databases at the same time. 

¸ Run as a Windows service for reliability.
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 Main Features of FactorySQL

 

Log from any PLC to any SQL database.  

FactorySQL complies with the OPC and ODBC standards making it fully compatible with virtually all major PLCs and all 
major SQL databases.  It supports native .NET database connectors as well, available for nearly all brands of 
database.  

Write from any SQL database to any PLC 

FactorySQL supports writing down to PLCs just as easily as reading up from them.  This is very useful for batch 
downloads, recipe management and a host of other tasks.  

Bi-directionally synchronize any SQL database to any PLC 

FactorySQL  can bi-directionally synchronize SQL databased and PLC data.  A change on either end can trigger 
sending the changed data to the other side instantly.  This establishes a whole new concept in SCADA system 
design.  This is the concept of the SQL database as the "center of the world".  SQL databases are fast, multi-user, 
secure and robust - perfectly suited as tag databases.   

Trigger on value change, value range, value or time interval 

FactorySQL allows you to set up triggers for when to transfer data.  This can be based on value change, a value 
range, any value or time interval - or a combination of several of these.  All this is easily configured in intuitive 
configuration windows.

Handshaking for data integrity and confirmation 

Handshaking is provided for in several different ways.  This feature can be used to guaurantee or acknowledge the 
actual transfer of data for data integrity, confirmation and timing purposes.  

Browse PLC addresses, drag, drop and start logging 

FactorySQL  is configured with simple drag and drop configuration.  Drag an entire PLC file from the OPC browse 
window and drop it into a logging group.  Select a database connection and press "GO".  Instantly your database 
table and fields corresponding to each PLC address are created and logging begins.  Of course, you can customize 
these settings for your exact needs!  Drag items from group to group.  Drag groups between folders and lots more.  
The point is, you can set up data transfers and logging between an SQL database and multiple PLCs in just minutes!

Log thousands of tags efficiently with block groups. 

Have a large number of tags that you want to mirror into the database? Block groups can efficently handle many 
thousands of tags easily and efficiently. Additionally, they support nearly all of the features of standard groups: bi-
directional synchronization, triggers, handshakes, and indirect block addressing.
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Leverage the power of stored procedures 

The Store Procedure group can let you easily map OPC tags to and from stored procedures. Additionally, you can 
leverage the power of action items and include their values as input parameters. The stored procedure group 
supports the same trigger and handshake capabilities as the other groups.

Audit Log records changes written to PLC which initiated by a change in the database 

You can elect to set up an audit log which will record to the SQL database anytime a new value, initiated from the 
database, has been written to the PLC.  The date, time, old value and new value are stored as well as a field for the 
username of the person initiating the change.  The audit log table and all its fields are created for you automatically 
when you elect to use audit logging.  

Log history, store status 

With FactorySQL, setting up historical logging and real-time status are equally easy. You can choose to insert data, 
update existing data, or update data based on a value from an expression, query, or OPC tag!

Hour meter mode turns database fields into timer fields 

This powerful feature is very useful in downtime tracking applications - greatly reducing PLC programming.  
Accumulate downtime for multiple sections of a line and at the end of the hour or shift trigger the insertion of a new 
record  - leaving the last record with the accumulated values for the last shift.  From here you can read the 
database values from you web application and report on line efficiency, causes of downtime and more.  

Event counter mode turns database fields into counter fields 

Similar to the hour meter feature above, you can elect to turn any field being logged to into a counter.  Each time 
the tag goes true, the value of the item will be incremented.  Track product and production rates and lots more with 
this feature of FactorySQL.

Comprehensive alert server - alert logging and alerting on any PLC item 

FactorySQL is a complete alarm server.  Any logged item may also be configured to trigger alarm logging and email 
alerts.  Any number of alarm states are supported.  Once set for a single item you can copy your settings to other 
items.  Additionally, the current alarm state is reflected in the alarm status table.  These can then be reflected back 
down to the PLC eliminating a tremendous amounts of PLC programming for alarms.  The intuitive and rapid 
development environment of FactorySQL can speed alarm development enormously.  

Dynamic Alert Setpoints 

Alert setpoints can be mapped from PLC or SQL database items.  Therefore, setpoints can be changed from the 
plant floor or the front office.  
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SQL commands can run on any trigger event 

SQL queries can be set up to run with the normal update interval of logging groups.  In this way SQL database data 
can be merged with PLC item data in expressions and then be written back up to the database.  

Action Items 

Action items can be added to any group to evaluate expressions or queries you create every time a group is 
updated.  These can combine numerous PLC items, SQL query results and the results of other Action items to yield 
values which can be written back to the database or an OPC item.  This can save extensive amounts of PLC 
programming time.  
Additionally, Action Items can be enhanced with your own programming with the drop-in function plugin architecture.

Runs as Windows service 

FactorySQL  runs as a Windows service.  The FactorySQL frontend configuration client can connect to the service 
locally or remotely.  One frontend can configure many FactorySQL service applications in an enterprise remotely.  
The FactorySQL service can be configured to be password protected.  By running as a service, FactorySQL runs 
anytime the host PC is turned on.  

Local Data Caching 

Feel free to log data to a remote database- should the connection go down, FactorySQL will cache the data until it 
is back up. You won't lose any historical information.

Free download is fully functional.  Only limitation is 2 hour runtime.  Develop and don't purchase until 
deployed. 

The FactorySQL service and frontend configuration client is free to download and use with the only limitation being 
that the logging groups will stop running after two hours.  But they can be restarted every two hours to continue 
developing and testing with FactorySQL.  

Entire projects can be developed without ever buying FactorySQL.  When your project is finally deployed, it will be 
necessary to register FactorySQL to remove the two hour limit.  Otherwise, FactorySQL is fully functional.  Unlimited 
data points.  Unlimited PLCs and SQL database connections.  Any project you develop before you register 
FactorySQL will still be good after your register.  
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 System Requirements

 

Required Hardware: 

¸ Windows 2000/XP/2003 

¸ 128 MB RAM or more 

¸ 20 MB free disk space 

¸ At least 800*600 screen resolution 

Required Software: 

¸ Any OPC server such as Keware's KEPServerEX, Rockwell's RSLinx (OEM or above), etc. 

¸ A supported database: Microsoft SQL Server, Oracle, MySQL, Postgres, IBM DB2, EnterpriseDB, or any database 
with and ODBC driver. 

¸ .NET framework v2.0

Copyright É 2002-2005 Inductive Automation.  All Rights Reserved.

Page 5



 License Agreement

 

IMPORTANT-READ CAREFULLY: This FactorySQL End-User License Agreement ("EULA") is a legal agreement 
between you (either an individual or a single entity) and Inductive Automation.  By installing, copying, or 
otherwise using FactorySQL, you agree to be bound by the terms of this EULA. If you do not agree to the 
terms of this EULA, do not install or use the SOFTWARE. 

Copyright É 2002-2007 Inductive Automation. All rights reserved. 
www.factorysql.com  
support@factorysql.com  

1. BY DOWNLOADING, INSTALLING AND/OR IMPLEMENTING THIS SOFTWARE YOU AGREE TO THE 
FOLLOWING LICENSE: 

2. DEFINITIONS.  "You" and "Licensee" refers to the person, entity or organization which is using the Software 
known as "FactorySQL", and any successor or assignee of same.  "Inductive Automation" refers to 
Hechtman Enterprises, Inc. dba Inductive Automation and its successors, or manufacturer and owner of this 
Software. 

3. AGREEMENT.  After reading this agreement carefully, if you ("Customer") do not agree to all of the terms of 
this agreement, you may not use this Software. Unless you have a different license agreement signed 
by Inductive Automation that covers this copy of the Software, your use of this Software indicates your 
acceptance of this license agreement and warranty. All updates to the Software shall be considered part of 
the Software and subject to the terms of this Agreement. Changes to this Agreement may accompany 
updates to the Software, in which case by installing such update Customer accepts the terms of the 
Agreement as changed. The Agreement is not otherwise subject to addition, amendment, modification, or 
exception unless in writing signed by an officer of both Customer and Inductive Automation.  If you do not 
wish to agree to the terms of this Agreement, do not install or use this Software. 

4. GRANT OF LICENSE. 

i. Evaluation Copy. You may use FactorySQL without charge on an evaluation basis. In the 
unregistered version you have these limitations: two hour runtime. You must pay the license fee 
and register your copy if you wish to use FactorySQL without any limitation. 

ii. Redistribution of Evaluation Copy. If you are using FactorySQL on an evaluation basis you may 
make copies of the evaluation FactorySQL as you wish; give exact copies of the original evaluation 
FactorySQL to anyone; and distribute the evaluation FactorySQL in its unmodified form via 
electronic means (Internet, BBS's, Shareware distribution libraries, CD-ROMs, etc.). You may not 
charge any fee for the copy or use of the evaluation FactorySQL itself, but you may charge a 
distribution fee that is reasonably related to any cost you incur distributing the evaluation 
FactorySQL (e.g. packaging). You must not represent in any way that you are selling FactorySQL 
itself. Your distribution of the evaluation FactorySQL will not entitle you to any compensation from 
Inductive Automation. You must distribute a copy of this EULA with any copy of FactorySQL and 
anyone to whom you distribute FactorySQL is subject to this EULA. 

iii. Registered Copy. After you have purchased the license for FactorySQL, and have received the 
serial number enabling the registered copy, you are licensed to copy FactorySQL only into the 
memory of the number of computers corresponding to the number of licenses purchased. Under no 
other circumstances may FactorySQL be operated at the same time on more than the number of 
computers for which you have paid a separate license fee. You may terminate this license at any 
time by destroying the original and all copies of FactorySQL in whatever form. You may permanently 
transfer all of your rights under this EULA provided you transfer all copies of FactorySQL(including 
copies of all prior versions if FactorySQL is an upgrade) and retain none, and the recipient agrees to 
the terms of this EULA.

5. RESTRICTIONS. You may not reverse engineer, de-compile, or disassemble FactorySQL, except and only to 
the extent that such activity is expressly permitted by applicable law notwithstanding this limitation. You 
may not rent, lease, or lend the SOFTWARE. You may permanently transfer all of your rights under this 
EULA, provided the recipient agrees to the terms of this EULA. You may not publish or publicly distribute any 
serial numbers, access codes, unlock-codes, passwords, or other end-user-specific registration information 
that would allow a third party to activate FactorySQL without a valid license. 

6. OWNERSHIP OF SOFTWARE AND COPYRIGHTS.  The Software is copyrighted and protected by the laws 
of the United States and other countries, and international treaty provisions. You may not remove any 
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copyright notices from the Software.  Inductive Automation may make changes to the Software at any time 
without notice, but is not obligated to support or update the Software.  Except as otherwise expressly 
provided, Inductive Automation grants no express or implied right under Inductive Automation patents, 
copyrights, trademarks, or other intellectual property rights. You may transfer the Software only if the 
recipient agrees to be fully bound by these terms and if you retain no copies of the Software. 

7. GRANT OF LICENSE AND PROHIBITIONS.  Title to all copies of the Software remains with Inductive 
Automation.  This Software is licensed to you. You are not obtaining title to the Software or any copyrights. 
You may not sublicense, rent, lease, convey, translate, decompile, or disassemble the Software for any 
purpose.  The license may be transferred to another Licensee if you keep no copies of the Software.  
Permission must be obtained before mirroring or redistributing the evaluation copies of the Software.  You 
may not convert this Software or its parts to a different computer language or environment, either 
manually, or using an automated conversion tool, such that this Software or any modification thereof will 
run under any language, software, or program other than implemented by Inductive Automation. You agree 
that any modifications made to this Software belong to Inductive Automation and are permitted for your 
exclusive use during the period of this License Agreement, and may not be transferred, sold or licensed to 
another entity. 

8. LIMITED WARRANTY.  THE SOFTWARE IS PROVIDED AS IS AND INDUCTIVE AUTOMATION DISCLAIMS ALL 
WARRANTIES RELATING TO THIS SOFTWARE, WHETHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT 
LIMITED TO ANY IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. 

9. LIMITATION ON CONSEQUENTIAL DAMAGES.  NEITHER INDUCTIVE AUTOMATION NOR ANYONE INVOLVED 
IN THE PRODUCTION, OR DELIVERY OF THIS SOFTWARE SHALL BE LIABLE FOR ANY INDIRECT, 
CONSEQUENTIAL, OR INCIDENTAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE SUCH 
SOFTWARE EVEN IF INDUCTIVE AUTOMATION HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES 
OR CLAIMS. IN NO EVENT SHALL INDUCTIVE AUTOMATION LIABILITY FOR ANY DAMAGES EXCEED THE PRICE 
PAID FOR THE LICENSE TO USE THE SOFTWARE, REGARDLESS OF THE FORM OF CLAIM. THE PERSON USING 
THE SOFTWARE BEARS ALL RISK AS TO THE QUALITY AND PERFORMANCE OF THE SOFTWARE.  IN NO EVENT 
WILL INDUCTIVE AUTOMATION BE LIABLE FOR ANY AMOUNT GREATER THAN WHAT YOU ACTUALLY PAID FOR 
THE SOFTWARE. 

10. TERMINATION.  This Agreement is effective until terminated. This Agreement terminates on the date of the 
first occurrence of either of the following events: (1) The expiration of one month from written notice of 
termination from Customer to Inductive Automation; or (2) At any time if you violate the terms of this 
Agreement.  Upon termination you shall destroy all copies of the Software, including modified copies, if any.  
You agree that monetary damages alone is not an adequate and just relief resulting from any breach of this 
License, that a court order prohibiting any further breach of this License is necessary to prevent further 
damages, and that you will not oppose any reasonable request for a temporary restraining order, preliminary 
injunction, or other relief sought by Inductive Automation in the event of a breach of this License.  
Inductive Automation shall not be required to notify you of any breach, nor make any demand or claim 
against you resulting from any such breach, or for a demand to stop any use or distribution in violation of 
the terms of this License, and you agree that any breach of this License and damages resulting therefrom 
shall relate back to the first and earliest breach thereof. Failure of Inductive Automation to enforce its 
rights pursuant to this License shall not constitute a waiver of such rights, and shall not prejudice Inductive 
Automation in any later enforcement of its rights or rights to seek damages therefrom. 

11. UPGRADES.  If you acquired this Software as an upgrade of a previous version, this Agreement replaces and 
supercedes any prior Agreements. You may continue to use the previous version of the Software, provided 
that both the previous version and the upgrade are installed on the same computer at all times. You may 
not have a previous version and the related upgrade version installed on separate computers at any time. 

12. ENTIRE AGREEMENT.  This End-User Agreement is the entire agreement between you and Inductive 
Automation relating to the Licensed Software, and supercedes all prior written or oral statements, promises, 
representations and agreements. 

13. GOVERNING LAW.  The agreement shall be governed by the laws of the State of California. Any action or 
proceeding brought by either party against the other arising out of or related to this agreement shall be 
brought only in a state or federal court of competent jurisdiction located in Sacramento County, California. 
The parties hereby consent to the jurisdiction of such courts. 

 

Copyright É 2002-2005 Inductive Automation.  All Rights Reserved.

Page 7



 Quick Start Overview

 

A full installation of FactorySQL requires three components: A database, an OPC server, and of course, the 
FactorySQL service.  This quick start will run you through an example installation of each component, and how to 
get up and running almost immediately with a quick data logging example.

For this example, we will use the Kepware OPC server, and the MySQL database system.

Kepware's KepserverEX is a popular and versatile OPC server, that supports a very large range of devices through 
pluggable drivers. There are many other popular OPC servers available, for almost every device in the field.  They will 
vary in their exact features (for instance, whether they support address space browsing), but in general, they 
should be fairly similar in their configuration.

Similarly, there are many brands of databases available.  Generally, different database systems function more or less 
the same, and will generally vary primarily in the alterior features they provide.  We have chosen to highlight MySQL 
because it is a powerful, reliable system that is open source, easy to administer, and usually free to use.

For more information on these two featured products, visit their respective websites at: www.kepware.com and 
www.mysql.com . 

Also used in many examples is the database frontend DBManager Professional, by DBTools Software.  This program 
provides an easy to use frontend that is compatible with a number of popular database systems. Using a database 
frontend, you can view and alter raw data, adminster tables and users, and perform general maintainence. For more 
information on DBTools, visit http://www.dbtools.com.br  

Please Note: Inductive Automation is not affiliate with, nor can offer support for, any of the third-party products 
mentioned in this document.

  

 
Copyright É 2001-2006 Inductive Automation, Inc. All Rights Reserved.
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 Install FactorySQL

 

Install FactorySQL by double-clicking the setup.exe installer file on the cd, or the file that you downloaded.  After 
agreeing to the licensing terms this screen will appear.  From this screen you can choose to install the FactorySQL 
Frontend, Service, and to launch the installers for Kepware and MySQL as well (covered in the following pages). If 
this is a fresh installation, with no exisiting database or OPC server, we recommend that you simply click 'Next'.

 

The next few screens will ask you the normal installation questions. The actual installation will then take place, and 
if selected, the Kepware & MySQL installers will be launched.

Upon completion, you will be asked if you want to start the service. Click 'Next' to continue.

 

When the service runs this icon will appear in the application tray.  Double clicking it will bring up a status window 
for the service.  To open the configuration frontend, right-click on the icon and choose 'Open Frontend' (or you may 
also locate it in the Start Menu).
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When the frontend starts, it should look more or less like the following (assuming you've installed Kepware):

 

At this point you are ready to create a simple application. Click Here to see how easy it is!

Copyright É 2001-2005 Inductive Automation, Inc. All Rights Reserved.
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 Install OPC Server

 

The OPC server is what you will use to interface between your propriatary PLC network and the OPC standard that 
FactorySQL recognizes.  There are OPC servers made for nearly every brand of PLC and manufacturers normally have 
one available for their own brand of PLC.  OPC servers can also be obtained through third party companies such as 
Matrikon or Kepware.  

OPC servers vary depending on the one you use.  Some run as Windows services (recommended) and some don't.  
Some support PLC address space browsing (highly recommended) and some don't.  No matter which OPC server you 
use, once it is installed it will show up automatically in the FactorySQL OPC Topic pane.  If you've configured 
communications to your PLC, and your OPC server supports address space browsing, you can then drill down into the 
PLC memory structure. 

We've chosen to include Kepware along with FactorySQL, as it provides support for a wide range of PLC brands. In 
our experience it has also proven to be extremely efficient and stable. Conveniently, a standard Kepserver 
installation includes a data simulator, which will allow you to get up and running quickly with FactorySQL. 
 
 

Installing the KEPServerEx OPC Server 

Kepserver may be installed by choosing it from the FactorySQL installer, or by running KepserverEX.exe directly. You 
can find the installer on the FactorySQL cd, or at www.kepware.com. The installer is fairly straight forward, but we'll 
walk through the major screens:

Initial Welcome Screen 
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Choose install options. These are the default, and will suffice if you do not have any PLCs that you wish to 
connect to at the current time. 

 

Optional: Choose Drivers to Install. By expanding the "Drivers" section, you can choose various communication 
drivers to install. This will allow you to connect to your PLCs. However, even if you do not install a driver, you can 
still evaluate KEPServer and FactorySQL with the simulator that is installed by default. 
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The installation will perform. 

 

Once complete, you will be able to finish the install, and launch the server. 

 

At this point the KEPServer application may launch. If you simply want to use the simulator, there is nothing else 
you need to do. Otherwise, you may configure your device communications now. Refer to the KEPSever help file for 
more information on driver configuration. 
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 Install the Database Server

 

FactorySQL comes ready to talk to Microsoft SQL Server, MySQL, PostgreSQL, Oracle, and Microsoft Access 
databases. It can talk to other systems through ODBC, though some systems may require specialized definition files in 
order to reconcile differences in their support of SQL.

For purposes of our quick start tutorial here we will use MySQL, a powerful and free database sytem.  It is included in 
the installer, or may be downloaded from www.mysql.com. MySQL does not automatically install a frontend- you must 
install the MySQL Query Browser seperately, or use a third party program such as DBManager Pro, available at 
www.dbtools.com.br. 

The following are the steps for installing and using MySQL:

¸ Step 1: Install MySQL   

¸ Step 2: Configure MySQL   

¸ Step 3: Install DBTools (or suitable frontend) 

¸ Step 4: Connecting and Verifying Installation 

 

Step 1: Install MySQL 

The MySQL installer will be launched if selected during FactorySQL installation. Otherwise, you may download the 
installer and run the executable manually.

 

The installation process is very simple if you choose 'Typical'. This option should suffice for most installations. For more 
control, you may want to choose one of the other options.
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Once installation is complete, you will be asked to create a MySQL.com account. This is completely optional and not 
necessary. Click Next to continue.

 

The final screen will ask if you want to configure MySQL now. Make sure this option is selected, and click "Finish". 
Note: If you accidently de-select it and click 'Finish', you can launch the configuration wizard later from the start 
menu.

Step 2: Configuring MySQL

 

In most cases, you can simply choose 'Standard Configuration' and continue.
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Leave this screen as default.  Select "Next."

 

On this screen you can must set the password for the root  account. The root account is the only account created by 
the installer, and is the highest level of authority. This password should be secure and easy to remember.

 

On the final screen, hit "Execute" to run the configuration. If everything is successful, your server should be up and 
running, and ready to connect to. 

Step 3: Install DBManager Professional 

After downloading DBManager, run the executable to begin installation.  
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Select "Next" and  complete the installation process.

 

Step 4: Connecting and Verifying Server 

Open DBManager Professional.  It should look as follows. Add the MySQL server by clicking the link "Add a new server."  
Conversely, you can use the menu bar option "Tools" -> "Server" -> "Server Manager."  

 

Now type in the password that you created for the root account during the MySQL installation process.  Leave all the 
other settings as default.  Click "Test connection."  You should see a message that says "Connection successful."
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Now you can see the server you just added.  

 

Now you can explore the MySQL database using DBManager Professional.  Simply expand the tree and drill down as 
shown.  You can add multiple databases to the server by right clicking on the databases folder.  Then tables can be 
added to these databases, however, FactorySQL will do this for you automatically.  It will create the the datatable and 
its fields as you name them in FactorySQL.  
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Double clicking on the table name in the objects tab will give you a table viewer with the tables contects.  You can 
modify the table contents from this viewer.  
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This completes the database installation.  The next step is to install FactorySQL!
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 Start Simple Logging

 

FactorySQL is very simple to configure.  What follows is a simple logging application which will take just a couple of 
minutes to setup.  In this case we will use the previous steps of Quick Start and build on them.  

It is assumed you have already installed MySQL, the DBManager frontend, KEPServerEX, and FactorySQL.   This 
example will use the simulated data that Kepware provides by default, but if you've establish communication with a 
device already, feel free to use it.

Step 1: Open the Frontend, Connect to Service

Open the FactorySQL Frontend from the start menu, or by right-clicking on the tray application. When it opens, it 
should look like the following screen shot:

The frontend and the service are seperate applications. The frontend is capable of talking to any service, so it is 
necessary to first connect to the one you wish to configure. By default, a connection is made to the local service 
automatically, indicated by a green icon in the upper right. 

Step 2: Setup Database Connection

This step will only need to be performed 1 time. You must define a "Data Connection" that FactorySQL can use. To 
do this, click on "Data Settings" from the main Settings menu:
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Click on the "New Connection" button, choose the MySql driver type, and fill out the details like you did to connect 
in DBTools. Once you've tested successfully, close the window.

 

Now, select the Main group folder and click the "New Group" button on the toolbar. This will create a group in the 
main folder.  
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You can now add tags by browsing through the OPC pane, selecting them, and dragging them into the Group Item 
Pane in the lower right:
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These items are now part of the group you created. At this point, your group is ready to execute. Before you do so 
though, take a second to look at all of the settings and realize what will happen:

 

If you would like to change any aspect of group, such as the name of the table it will create, or the names of the 
columns, feel free to do so now. You may edit the column names by selecting the item and hitting "enter", or by 
double-clicking the item. When you are ready, hit the "Start" button. The group will begin to execute:
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Now that we are successfully logging PLC values to our database let's go to DBManager and look at the results.  
Browse down to the correct database, and you will see your new table to the right hand side. Double click this 
tablename to see the actual table.  (Be sure are on the "objects" - not "details"  - tab for this to work. 

 

Here is the resultant table. This table can now be read by any application that interfaces with standard databases, 
such as various web technologies for presentation in web pages, Crystal Reports, or FactoryPMI.  Once your data is 
in an SQL database, a whole new world of possibilities await you.  
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 Concepts - Overview

 

This section attempts to break FactorySQL down into it's core components. It is organized in a logical progression, 
from an overview of the program, to core features, and then to other features that would be used in more advanced 
projects, in special cases, or that require little configuration.

Overview of Sections

User Interface Elements - Introduces the main areas of the application. Discusses some usage briefly, as it relates 
to the interface, but most discussion of particular features is avoided.

Frontend/Service Architecture - Discusses the split architecture of FactorySQL, what the FactorySQL service is, and 
how to connect to them.

Project Components - Discusses what a FactorySQL project is, and what it consists of. 

Transaction Groups - Discusses everything concerning Transaction Groups, which are the core of a normal 
FactorySQL project.

Alerting - Introduces and explains FactorySQL's alerting system. 

Scheduled Groups - Discusses another type of FactorySQL group, the Scheduled Group. These types of groups can 
provide useful functionality, but are not as commonly used in tipical projects.

Application Settings - This section goes over the various application level settings. In general, it will not be 
necessary to alter these settings to get up and running with FactorySQL.

Auditing - Discusses the FactorySQL audit log, what auditing is, and how to set it up. 

Program Status Table - Discusses the FactorySQL program status table- an optional table that can provide basic 
information about the state of FactorySQL.

Redundancy - Introduces and describes FactorySQL's redundancy system. 

SQLTags - Describes the SQLTags system, and the options associated with it. 
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 User Interface Overview

 

We'll start with a quick overview of the entire frontend.  Looking at it from a high level, we see 5 main areas (the 4 
windows and the right side bar). Addionally, we see the menu on top and the toolbar. 
 

 

Starting in the upper right, we have the OPC Server pane. This window shows you all of the installed OPC servers, 
and allows you to browse them, if supported. Also provides you with the ability to browse servers on remote 
machines (security settings permitting).
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Next, to the right, is the OPC Item Browse pane. This pane is used during browsing to show the items in an OPC 
branch. You can configure groups by dragging items directly from this window down, into the pane below...

The OPC Group Item pane. This pane shows all of the items that are held in the currently selected Transaction 
Group. A transaction group is nothing more than a group of items and specific logging instructions. All of the 
Transaction Groups in your project can be found directly to the left in the...

Project view pane.  This area shows the elements that make up a project. Projects consist of groups (normal and 
scheduled) organized into folders. Folders have no properties of their own, but using the Start and Stop buttons you 
can affect all of the groups at and below a certain level.

There are ways to view the project view pane: Large items, small items, and treeview. The view button lets you 
switch between them. The home button will bring you to the top level, or you may click the Folder up button, or use 
the address bar, to navigate the folder structure.

The toolbar provides quick access to important tasks, such as starting and stopping groups, and added new items. 

On the right side of the toolbar, you see an icon indicating whether the frontend is connected to a service.  If it is 
connected, the IP address and Port number of the service will be displayed next to it. 

On the right side of the screen is the Group Settings Tabs, which let you configure exactly how the group will log, 
and view important information about its execution.
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 Toolbar

 

The Toolbar provides quick access to the most common features of FactorySQL.  
 

 
 

New Group  

Allows you to create a new Transaction Group, Scheduled Group, or Group Folder.

New Item  

Allows you to create a new OPC, Action, or Scheduled Item (depending on context of selected group).  

Delete  

Deletes an element of the project, depending on where the selection focus is. Can delete Groups, Group Folders, 
and Items. 

Start Logging  

Allows you to create a new OPC, Action, or Scheduled Item (depending on context of selected group). 

Stop Logging  

Allows you to create a new OPC, Action, or Scheduled Item (depending on context of selected group). 

Refresh Servers  

Refreshes the OPC servers in the Server Browser Pane. 

DB-To-OPC Mapper  

Opens a tool that lets you quickly re-assign database fields to different OPC addresses. For more information, click 
Here. 

Live Values  

Toggles live values on & off in the Group Item Pane. 

Settings  

Opens the Application Settings window. 

Help File  
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Opens this help file. 
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 OPC Server Pane

 

The OPC Server Pane is an area on the main FactorySQL screen that allows browsing. Expanding the tree allows 
the user to "drill down" PLC memory. When you select a PLC file, its registers will appear in the Browsing Pane. 
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 Browsing Pane

 

The Browsing Pane is the area on the FactorySQL screen that displays OPC items while browsing. The easiest way 
to populate transaction groups with OPC items is to drag the items down from the Browsing Pane to the the OPC 
Group Tab. 
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 Project View Pane

 

The Folder Pane is the area on the FactorySQL Frontend where the developer organizes his work. It houses groups 
and folders and controls which groups are running. 
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 Group Item Pane

 

The group item pane has two tabs.  Each group of items executes according to its update interval.  Each group can 
have OPC items and/or Action Items.  OPC item values can be embedded into Action Items.  Furthermore the results 
of Action Items can be cascaded into subsequent items.  This makes for very powerful processing capability.  Each 
tab shows the number of items it has in the parenthesis.    
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 Architecture Overview

 

The term FactorySQL actually refers to several pieces of software. Though they are used in conjunction, in is 
important to be aware of the difference, and of which piece performs which functions.

There are three main programs: the FactorySQL Frontend, the FactorySQL Service, and the FactorySQL 
Service Application. However, the different between the Service and Service Application is very small, and is 
covered below. For now, assume they are the same, and are simply called the Service.

The following image displays a logical layout:

The FactorySQL Frontend

The Frontend is the graphical application where you will perform all of the manual tasks in FactorySQL. The 
Frontend operates on Project files, either "offline" files that you open manually, or the "working project" that you 
open by Connecting to a Service. For more information on project files, click Here.

The FactorySQL Frontend does very little execution work itself. Tasks such as running the groups, interacting with 
the database, and even browsing the OPC servers are all the responsibility of the Service.

The FactorySQL Service

The Service is the execution side of FactorySQL. It has one project, the Working Project, which is configured or 
sent over from the Frontend. When the Frontend is connected to the Service, almost all operations directly affect 
the service: new groups and items immediately get saved to the working project, starting and stopping groups 
actually affect execution, and so on.

The service is also the component that interacts directly with OPC servers. The Frontend has no access to the 
server, it simply receives values and browsing data from the service. Therefore, if something is not working as 
expected, it is better to disconnect and try restarting the service instead of just restarting the frontend.

Service vs. Service Application

The difference between the Service and the Service Application comes down to whether FactorySQL is set to run 
as an Application or a Windows Service. If set to run as a Windows Service, the FactorySQL service will run in 
the background, and will be shown as "Running" in the Windows Service Manager. If the Service Application is open 
(is present in the system tray), it will also show that FactorySQL is running as a service:
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FactorySQL running as a Service. Service application (in tray) is only informational.

When running as an Application, the Service Application displayed in the System Tray has a much more important 
role. It IS the FactorySQL Service, if it is closed, FactorySQL will no longer function.

Running as an application. This status screen is accessed by double-clicking on the tray icon.
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 Configuring Service Connections

 

FactorySQL Service Connections allow the developer to create connection profiles to administer multiple remote 
FactorySQL installations from one point.
To edit the connection settings, choose Connection Settings from the settings menu, or click Edit Connections 
from the service connection menu:

  or   

The configuration screen looks as follows:

 

Configuration Options

Name: Specifies the name to reference the connection. 

Connection Type: Protocol used for communication. As of this document, TCP is the only option. 

Server Address: Address of the FactorySQL service. This expects an IP address or "Localhost", which resolves to 
127.0.0.1 (the adapter itself). 

Port Number: The port that the FactorySQL Frontend will try to connect over. 

Username/Password: The FactorySQL Frontend will attempt to connect with the given username and password. 
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 Connecting the Frontend to a Service

 

FactorySQL is set up to allow local or remote configuration over TCP/IP. The developer can create and test 
FactorySQL connections in the Service Connection Settings. 

  

Connecting

Connecting refers to the linking between the FactorySQL client and FactorySQL service. Connecting will allow the 
developer to browse the available OPC servers and configure the project on the FactorySQL service.

To connect, go through the connection icon on the upper right portion of the FactorySQL frontend. 
The project on the remote service will be retrieved, and can now be modified. All changes are saved automatically.
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 Projects

 

A FactorySQL Project is simply a collection of configured Groups. Projects are configured through the Frontend, and 
are saved with a ".FSP" file extension.

The most important concept to understand concerning Projects is that it is the FactorySQL Service that executes 
a project, and it can only run one project at a time - the Working Project. You may open and edit project files in 
the Frontend, but in order for them to actually execute, they must be sent to the service and made the working 
project. See below for more information on the Working Project, and on sending projects to the Service.

Creating / Opening Projects

You may create and open offline project files from the File Menu. This menu also lets you open recently accessed 
projects, save/export projects, and change the Project Name.

Saving/Exporting Projects

Projects are saved automatically as changes are made, so there is no need to explicitly save them. If you wish to 
save a project as a different file, you may use the Export Project As... item under the File/Export-Backup menu.  
Note that this is called "Export" instead of "Save As" because after the save, you will still be working on the original 
file, not the new one.

Changing Project Name

Each project can have a descriptive name, which is settable from the Change Project Name option under File:

When a project is open, including when connected to a service, the name will appear in the FactorySQL title bar:

About the "Working Project"

A FactorySQL service always has a working project. This is the project that it executes, and is the project that is 
opened by the Frontend when a user connects to a Service.
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In normal use, it is usually unnecessary for a user to actually open a project and edit it offline. Editing projects in 
such a manner does not alter what the FactorySQL service does at all, and the project must be sent to the service 
first in order to run (see Send Project to Service for information on how to do this). Instead, a normal workflow will 
consist of the user opening the FactorySQL frontend, Connecting to a Service, and modifying the project that 
automatically opens on connection.

In very rare circumstances, it may be necessary to edit the working project offline. The project is located in the 
internal database, "system_database.fdb", under the install directory (usually Program Files\Inductive 
Automation\FactorySQL). Remember, changes made manually to this file will not take effect until the service is 
restarted.
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 Sending a Project to the Service

 

In order to actually run a project, it must reside on the FactorySQL Service. A service can only have one project, so 
sending one over will overwrite the current one.

The process to send a project over is simple: just open the project, and connect to the service. You will be 
prompted to send the file, and if you choose "YES", and confirm your decision on the following screen, the project 
will be sent, and will become the working project on the service.

Consider the following example, where we've opened a project from "File - Open", and wish to send it to the service: 

1. Project open, offline

2. Selecting service to connect to.
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3. Choosing to send to service.

4. Confirming send.

5. Sending to service...

6. Now "Online", as the current working project.
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 Folders

 

Folders logically organize FactorySQL groups. They have no inherit properties, but provide a convenient mechanism 
to start and stop groups, as well as a quick indication of running status. 

Folder status is indicated by the color of its icon as follows:
 

Note: the "error" icon takes precedence. 

You may create group folders from the Groups menu on the main toolbar, or by right clicking on the group folder 
pane:

  Or    

To add groups to the folder, you may select the folder and create a new group, drag groups into it (hold CONTROL 
to create a copy), or use cut/copy/paste.
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 Groups

 

Groups form the basis of FactorySQL projects. They contain OPC Items and Action Items, and execute based on 
the settings in the Action Tab and Trigger Tab. A group's status information can be found on the Status Tab. 

Group Explaination

The easiest way to think of a group is as a set of OPC addresses that all get synchronized with the database in the 
same way. For example, a "logging group" might consist of 10 PLC registers that all get written to the database 
every 2 minutes. 

Items in a group write to the same row, in the same table, of the same database. They also share a common 
update interval. The idea is that a group should be thought of as a single logical unit. 

From there you can have individual item modes, Action Items, and a dynamic where clause. These features allow 
the designer the flexibility to make groups represent whole field devices/logical autonomous units. 

For example, it normally wouldn't make sense to have a group for "compressor 1 display" and a different group for 
"compressor 1 control" even though some items might be OPC->DB while others are DB->OPC. An apt developer 
would create a single group, "compressor 1", and switch the update mode of some of the OPC items. 

Adding a group

A new group can be created from the toolbar or by right-clicking on the Group Pane.

  

Running a group

Starting a group in FactorySQL causes it to "run". You may start the group from the toolbar, the group right-click 
menu, or by hitting F5:

  

"Running" in FactorySQL refers to a group that is actively inspecting the PLC and database on its update rate, and 
synchronizing the two, as configured on the group's action tab. 

Similarly, stopping a group does not correspond with physically stopping a field device, it simply indicates that 
FactorySQL is no longer synchronizing the database with those PLC registers.

Groups have the following visual indicators:
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More information on error conditions on status tab. 
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 Group Items

 

All FactorySQL groups are made up of Items. When a group is selected in the Group Pane, it's corresponding items 
will be displayed to the right, in the Group Item Pane.

The Items menu entry and toolbar button provide an easy way to add items to the group:

Item Types

There are several types of items in FactorySQL. A specific item type may not be available in all types of groups, or 
may vary slightly depending on the group type.

¸ OPC Items - Represents the value at an OPC address, and thus usually the value of a specific PLC register. See 
OPC Items for more information. 

¸ Action Items - Can either be expressions or the result of an SQL query. Provides an opportunity to manipulate 
data or use it in a create way, before optionally writting to the database, or back to an OPC address. See Action
Items for more information. 

¸ Block Data Items - A collection of OPC items in on or more segments, defining a verticle column of data. See 
Block Data Items for more information.

¸ Scheduled Items - Actually stored as rows in the scheduled group table, these are queries that are run at a 
specific time, and optionally repeated on a schedule. See Scheduled Items for more info. 
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 Database Connections

 

As the name implies, the primary purpose of FactorySQL is to interact with databases. In order to do this, a connection 
must be configured. There are 2 main types of connections: Native and DSN. Additionally, Aggregate Connections allow 
you to create a fail-over connection wrapper.

Native Connections

Native Connections use a native Microsoft .NET driver to connect to the database. The versions bundled with FactorySQL 
or available from Inductive Automation tend to be better tested, faster, and optimized for use with FactorySQL, making 
them your best first bet.  
 
For an example of setting up a native connection, see the Quick Start. 

Driver Type: This specifies which native driver to use. It will be specific to the database you are using. 

Translator (advanced): FactorySQL uses translation files to mediate differences in SQL syntax between brands of servers. 
In almost every case this value should be left as 'Automatic', but in certain cases it may be necessary to choose a 
specialized translator. 

Host: The address where the db server is located. 

Port: The port that the db server runs on. 

Database: The database to use on the server. 

Extra Connection Parameters: Other parameters that will be passed along during connection. These are defined by the 
database driver, so you will have to consult the manual of the driver you are using for possible options.

Authentication: The username/password to use when connecting to the database. 
 

ODBC Connections

ODBC connections are installed and configured in Windows. Simply install third party ODBC drivers to connect to almost any 
database. 
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