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1 Foreword

1.1 Notes on the documentation

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning the components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.
No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TwWinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®,
Safety over EtherCAT®, TWinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by
Beckhoff Automation GmbH.

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

with corresponding applications or registrations in various other countries.

—
EtherCAT.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

TS6420-0030 Version: 1.2 5
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1.2 For your safety

Safety regulations

Read the following explanations for your safety.
Always observe and follow product-specific safety instructions, which you may find at the appropriate places
in this document.

Exclusion of liability

All the components are supplied in particular hardware and software configurations which are appropriate for
the application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

Personnel qualification

This description is only intended for trained specialists in control, automation, and drive technology who are
familiar with the applicable national standards.

Signal words

The signal words used in the documentation are classified below. In order to prevent injury and damage to
persons and property, read and follow the safety and warning notices.

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

There is a low-risk hazard that could result in medium or minor injury.

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

d This information includes, for example:
1 recommendations for action, assistance or further information on the product.

Version: 1.2 TS6420-0030
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1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

TS6420-0030 Version: 1.2 7
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2 Overview

The TwinCAT Database Server enables data exchange between the TwinCAT System and different
database systems. For smaller applications you can use the server over a configurator without influencing
the existing program code. For complex tasks and a maximum of flexibility the Database Server offers a
detailed library of PLC function blocks. Directly out of the PLC you can use SQL-commands like Insert and
Select. If necessary, you can relieve the PLC by calling up Stored Procedures in the database. The
transferred parameters from the PLC function block will be used from the database in connection with the
stored procedure and results will be returned to the controller.

Now the TwinCAT Database Server CE supports five different database systems [P 27]: MS SQL, MS SQL
Compact, MySQL, ASCII (e.g. .txt or .csv) as well as XML files.

Components

» TwinCAT Database Server [»_11]: a service which starts and stops along with TwinCAT. Itis a
connector between the TwinCAT system and the database.

+ Configurator [»_13]: The TwinCAT Database Server configurator enables an easy visual setting of
database parameters, which are necessary for the basic communication with the respective database.

« PLC library [»_41]: the PLC library offers several function blocks to generate a database connection or
a new chart. Furthermore, you can write data into any chart structures with Insert-commands or read
them through Select-commands. It is also possible to update or delete database entries. Stored
procedures can be activated.

Functional principle

The Database Server communicates over ADS within the TwinCAT system. Outwards the server connects
with the respective database. Possible network topologies can be found here.
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1 51 e B I |
TwinCAT System @
£ iy
Database Server ; ] Database Server ¢ ]

-_'_,____":{__.-—\-;}__,;-—\-
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8 Version: 1.2 TS6420-0030



BEGKHOFF Requirements

3 Requirements

TwinCAT Database Server is based on a implementation which requires .NET2.0 Compact Framework.

The products require these components
e minimum TwinCAT PLC

* Microsoft NET Compact Framework 2.0 (or higher)
Nearly all Beckhoff CE devices contain .NET Compact Framework by default

Sample:
» Beckhoff CX9001 device contains .NET CF 2.0

» Beckhoff CX9000 devices does not contain .NET - as a result the TwinCAT Database Server will not
run on this platform

TS6420-0030 Version: 1.2 9
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4 Installation

It's a two-step installation procedure:

Step 1

Install the supplement software on a host PC. With entering the required license key and applying to license
agreement the supplement software will be installed into . \TwinCAT\CE subfolder on your PC

Sample TwinCAT Database Server CE : Installing the software on host-pc will create a folder "..
\TwinCAT\CE\TwinCAT Database Server CE" containing the CE *.cab installation files (like
TcDatabaseSrvCe.l586.CAB).

Step 2

Transfer the CE-cab installation file to the CE device (via memory stick / FTP / public folder / CF-adapter..).
While CE device running double click on cab file and then click the OK button without changing the
installation path. After installation has finished the cab file will destroy itself.

After installation it is necessary to reboot the CE device by selecting the reset/suspend function within the
start menu to activate the driver.

Important!!

If the TwinCAT Database Server don't start automatically after a reboot and you get the ADS-Error 6, please
check the version of the "StartUp.exe". Version 1.20 or later is necessary for the automatic start of TwinCAT
Database Server.

Installation contents on the host PC:
» CE *.cab installation files inside of the folder ".. TwinCAT\CE\TwinCAT Database Server CE\Install"
» TcDatabaseSrv_Configfileeditor.exe inside the folder "..TwinCAT\TcDatabaseSrv"
» TcDatabase.lib inside the folder "..TwinCAT\plc\Lib"

Installation contents on the CE device:
» TwinCAT Database Server system files
* Microsoft SQL Server Compact 3.5 components
« Sample database "\Hard Disk\TestDB.sdf"
» XML-configuration file "\Hard Disk\TwinCAT\Boot\CurrentConfigDataBase.xml"

10 Version: 1.2 TS6420-0030
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5 Database Server functionality

The Database Server provides different communication ways and is configured by a XML configuration file.
+ Communication flow in two directions

- ADS_TO_DB
Cyclic checking of a TwinCAT ADS device (e.g., TwinCAT PLC) and writing of these data to a
"database"

- DB_TO_ADS
Cyclic checking of a "database" (e.g., SQL database) and writing of these data to a TwinCAT-ADS
device (e.g., a PLC) via ADS

» Configuration of the "TwinCAT Database Server" is based on an XML file. This configuration file
describes the required "databases", ADS devices (e.g., PLC runtime systems), and variables.
Two storage methods:

> "Double™ The compatible variable data types are: BOOL, LREAL, REAL, INT, DINT, USINT,
BYTE, UDINT, DWORD, UINT, WORD, SINT

o "Bytes" Compatible to all variable data types especially for strings and data structures

Two different function modes:

« AutoStart:

Starts the cyclic checking of the PLC values from an ADS device (ADS_TO_DB) or the cyclic checking
of a database (DB_TO_ADS) automatically, as soon as the TwinCAT System is an "RUN" - mode. The
checking PLC program should be running as a bootproject.

* Manual:

Functions like logging in a database or reading from a database could be started out of the PLC with
function blocks.

The following diagram illustrates the server functionality.

The central unit of the TwinCAT 3 Database Server is the XML-Configuration file editor from which all
needed options and configurations are made. The created Configuration could be used in two different

modes (AutoStart/Manual). The TwinCAT 3 Database Server is the connective link between the PLC and the
database.

TS6420-0030 Version: 1.2 1
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| TwinCAT Database Server|

AML - Configuration Eile

XML XML XML
Database ADS-Device Symbolgrp.
Autostar‘t Declaration Declaration Declaration

XML AL
: ADS-Device Symbaolgrp.
Declaration Declaration Declaration XML - Configuration -
File Editor

PLC Library PLC Library

The cyclic working with the

symbolgroups starts ADS_TO_DB ADS_TO_DB
immediately after TwinCAT has
arrived the ,RUN“ - Mode.
DB_TO_ADS -~
l—thc:zpwezdxmﬁ :;?: fsﬁstfﬁeb?;; Different functionalities could be
,,FB_DBCYC'ICRG’WTP started out of the PLC.

/ \ /

Important!!

Errors can occur because of byte alignment when logging structures from ADS devices with ARM
processors.
Errors can occur when logging structures from the BC9000 with floating point variables.

12 Version: 1.2 TS6420-0030
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6 Configuration

6.1 XML - configuration file editor

The TwinCAT Database Server is configured via XML configuration file.

The settings in the configuration file can easily be created and modified with the help of the XML
configuration file editor. New configuration files can be created, or existing configuration files can be read in
and edited.

E] TwinCAT Database Server Configurator EI
File Item View Language Help
DEwHu f®:E X BirIE

Configuration Explorer 3 x #* Confi i q b

£l Corfiguration

E|-~J Databases

----- | DB 1("MS SQL")

----- |l DB 2("MS Access")

----- |l DB 3 ("ASCII")

----- | J DE 4 {"MS Compact SQL")
----- |l DB5("NET_MySQL")

----- | )| DB ("OCI_Oracle™)

----- |l DB 7 ("XML")

|
----- | DB 8("0DBC_MySQL")
..... : J DB 8{"0DBEC_Oracle”) < > ®
..... | J| DB 10 ("ODBC_DB2")
----- | DB 11 {"ODBC_PostgreSGL")

----- | DB 12 {"ODBC_Firebird"}

e 81 — ' Database Server

_'J Symbolgroups

- Group 1 (Symbols:1)
----- [T Group 2 (Symbols:7)
----- [T Group 3 (Symbols:38)

Message List 3 x

Timestamp Message
'Q) 09.04.2013 10:53:01 Read EmorlLog file from path: "C:ATwinCAT  TeDatabase Srv\Te DBSrvEmorLog b .
L_l) 05042013 10:52:53  Stop Live Status Session.
(i) 09.04 2013 10:5252  Start Live Status Session.
@ 05.04.2013 10:52:47  The configuration has stored in the Boot directory and the TwinCAT Database Server has reloaded the configuration

Ready Manual | LogMode |

TS6420-0030 Version: 1.2 13
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BECKHOFF

The Menu Bar

[

| TwinCAT Database Server Kenfigurationsediter

File  Itermn  “Wiewr

Language  Help

NEwEdg a8 22X 2Q &G »

| Errar Log

Live Status

Sl Cluery Editor

Irmport Symbols Route

Import Symbaols TRY

| Copy
Mew Symbolgroup
Mew ADS-Device

Mew Database

Save

File UEInad

Open from Targetsystem

DEen

Mew Configurationfile

Description

New configuration file

Creates an empty configuration file with default settings.

Open Opens an existing XML configuration file.

Save Saves all the changes that have been made, creating a configuration file with
the name: "CurrentConfigDataBase.xml".

File Upload Uploading of the configuration file to the Database Server, saves the

configuration file at the specified "Boot"-directory and activates the
configuration.

New database

Creates a new database configuration entry.

New ADS device

Creates a new ADS device configuration entry.

New symbol group

Creates a new symbol group configuration entry.

Delete

Deletes the selected configuration entry. This can be a database, an ADS
device or a symbol group.

Insert symbols TPY

Imports symbols/variables from a TPY file into the selected symbol group.

Insert symbols ROUTE

Imports symbols/variables from a Runtime system of a specified route.

SQL Query Editor

Editor for generate SQL commands easily. Further information here.

Live Status Shows the current state of the TF6420 Database Server and start or stop the
cyclic read/write function.

Error Log Shows the logged errors of the error logfile "TcDBSrvErrorLog.txt"

Option dialog

This dialog can be used to set options for the TwinCAT Database Server:

» StartUp option:

two options are available.

14
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o "Manual" => TwinCAT Database Server is active and waiting for function calls from the PLC, with
the aid of function blocks from TcDatabase.lib.

o "AutoStart" => TwinCAT Database Server is active and starts logging of the set symbol groups as
soon as the TwinCAT system is in "RUN" mode.
PLC programs from which variable values are to be logged must run as boot projects!

* ErrorLog option:
enable the error log mechanism. Any errors that occur are logged to a text file. The logged errors can
then be used for error analysis.
Additionally, the storage path of this text file can be specified.

* Impersonate option:
the Impersonate option must be set for network access to file-based databases such as Access
databases or SQL Compact databases so that the TwinCAT Database Server can connect to this
network drive. For further information see Impersonate. This feature is currently not supported in

Windows CE.
##* Configuration 4k
I Configuration - .
StartUp
@ Manual [ Standard StartUp for uging all function blocks of the PLC Lib. )

m [ Starts the cyclic read or write of the spmbolgroups after TwinCAT restart. |

Creating Errorlogfile [creates a test file where all occured errors will be stored)

D CATwinCAT 3 Functionsh TFE420-D atabaze-Serveriiwin32\Senver WTeDBSrvErrarlog. tat

[ Impersonate User impersonate user loging for network, connections)

Paszword
(Pl Password:
I\w LL L}

confirm Pagzzword: Set Password

Database Configuration Dialog

All the information required for database communication can be entered in this dialog. Only fields for the
necessary entries are enabled.

The DBValueType indicates the data type of the "Value" column. PLC structures and strings cannot be
logged if the data type is "double”. Structures and strings can be logged if the data type is "bytes".

You can choose if the database communication needs an authentication or not. If you want to add
authentication information, the fields DBSystemDB, DBUserld and DBPassword will be enable.

The field DBSystemDB is needed for Access databases only. In this field you must write the path of the
MDW-file. In this file all information like usernames and passwords are saved.

DBUserld is the username and DBPassword is the necessary password.

configuration of all database types: database-configuration

TS6420-0030 Version: 1.2 15
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| | Database 1

Database 1

DRID DEType
1 S SGL -

Databaze Server
TESTSERVERMSOLEXPRESS

D atabaze Provider
SGLOLEDE

D atabaze name
TestDB_MzSOL

Table name
my T able_Double

authentication
SystemDB [Aocess .mdw filg]

JzelD Paszword

TestUser LTI TITITIT

If you choose ODBC-database types the input mask will be changed. Further information for the ODBC-

connection like Port, Protocol, Driver, Scheme and Sequence must be insert.

| | Database 2

Database 2

DBID DBType
2 ODBC_PoztgreSaL -
ODBC Driver
PostgreSOL UMICODE
Server name
lozalhozt

[ atabaze name
TestDB_PostgreS0L

Port Protocol

h432

Scheme Sequence
public

Table name

myT able

Uzerld Pazsword
poztares --------.-l

ADS Device Configuration Dialog

q B
DBV alueT ype
@ Double
) Bytes

q b

DBV alueT ppe
@ Double

) Bytes

All the information required for communication with the ADS devices can be entered in this dialog. For easier
input all declared RemotePCs of the TwinCAT System will be listed and could be selected. Of course, it is

possible to insert other Netlds, which are not declared as RemotePCs.

16 Version: 1.2
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& ADSDevice 1 1 bk
ADsDevice 1
Remaote Computers
AdsID
Remate PC MetlD
<Local AMS NetlD:= 172176414211
Mame CX-O7B4BA 5.7.180.106.1.1
| local CX-DEF64F 5.14246.79.1.1
CXAFB5EG 5.15.133.230.1.1
AdsMetD AdsPort CXAFFD56 5152538611
172.17.64.1421.1 801 CX_D728E 51.114.174.1.1
Cx_D4628B 5458.135.11
Timeout ADS Read/Write CX_DO7VBFEC 5.7.191.140.1.1
2000 by Symbolname -

Symbol Groups Configuration Dialog

Symbol groups can be arranged in this dialog and assigned to ADS devices or databases. In addition, the
writing direction of the symbol group is specified. There are various setting options see Write direction mode

[»_24].
Symbolgroup 1 q bk
Symbolgroup 1.

SymGrmplD Direction Cucletime AdzlD DBID

.1 | |ADS_to_DB_APPEND - 30000 ms (1 -| [ - Symbals: 4
DBMame Symbalhame Tupe IGroup 10ffzet BitSize Loghode

[ AN DilkAb 1 REAL || 16448 512111 32 cycle |-

Dibdta2 MAIN.DIMMZ2 REAL || 16448 515252 32 cycle |-
Dbt 3 MAIN . DIMM 3 REAL || 16448 515276 32 cycle |-
Dlkdrd4 MAIN. DI 4 REAL || 16448 512073 32 cycle (-

This dialog also contains a symbol counter. It returns the number of symbols declared in the individual
groups. If more than 500 symbols are declared, the display turns red, as no more than 500 symbols/
variables may be declared for each symbol group.

TS6420-0030 Version: 1.2 17
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If, due to the database settings, data types are not supported, these symbols are highlighted in red and a
warning message is displayed in the upper region.

Symbolgroup 1 q b
Symbolgroup 1

SymGrplD Direction Cycletime AdzlD DEID
.1 | [ADS_toDBAPPEND | wom w1 v 1+ Symbols: 4

| Mot every Symbol can be logged. Pleaze choose another Database with the right Yaluetype.

» bl &I Dol b b1 REAL * | 16448 512111 32 cycle |-
Dibdbd 2 AN DIk 2 REAL - | 16448 515252 el cycle |-
STRING | cycle |-
REaL 512079

Dlkdrd4 MAIN. DI 4

Of course, symbol rows could be copy and paste. You only must select a row and click the right mouse
button. A context menu open and you can choose the desired function.

Symbolgroup 1
Symbolgroup 1

SymGrplD Drirection Cycletime AdslD DEID
.1 |ADS_to_DB_APPEND  +| w00 ms 1w 1+
DBMame Symbalharne Type [Group [COffzet BitSize Loghdode
Dbk kA&l D b b1 REAL |- | 16448 512111 32 cycle | =
Dlbdbd2 kA dsIPd. D bARA 2 REAL |- | 16448 515252 32 cycle | =
DIkdkA3 MAIN. DI 3 REAL || 16448 515276 32 cycle | =
m —— cycle |+
E 3 -
[, paste rowes
I Cut rows

Import of symbols

It gives two possibilities to import symbols into the TwinCAT Database XML configurator. One way is to read
out the TPY file. The other way is directly from the target device with the Target Browser.

Symbols from TPY

All symbols of this project will be listed very clearly in the following dialog. Also, you can import each element
of an array or of a structure into the symbol group. So, you can log arrays and structs which consist of
numeric data types if the selected DBValueTyp is "Double".
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;_-,"'] Symbelcollection @

=% FB_DBCyclicRdwit_S ample. tpy

=125 Programs

=- =] DataTypes

----- [] @ DESre DT_INT[INT]

----- @ DBSry_DT_UIMNT [UIMNT)

----- @ DBSry_DT_DIMNT [DIMNT)

----- [] @ DESre DT_UDIMT [UDINT)

----- @ DBSre_DT_REAL [REAL)

----- [] @ DBSre DT_LREAL [LREAL)

----- @ DBSre_DT_BYTE [BYTE]

----- [ ] @ DBESre_DT_BOOL ([BOOL)

-] @ DBSre DT_MYSTRUCT [ST_MyStruct]
[ ] @ DBSre DT_aRRAY [&RRAY [0.19] OF UDIMT]
----- @ DBSry_DT_WORD MWORD)

----- @ DBSre_DT_DwWORD [DWORD)

----- [] @ CyclicCount [UDINT]

[ | @ tonTimer [TOM]

..... [l @ iNT)

e T

-4 Global Variables

4 | 1} 3

expand structs and arrays zelected items: 6

Cancel ] [ k.

Directly from the target with the Target Browser

The Target Browse is used to add channels by a known Symbol to the configuration. The Target Browser is
separated in three parts. The left one shows a tree view with the root named ROUTES. Beneath all TwinCAT
System Manager known targets are listed. The color of the nodes explains the system state: Red= not
Connected (Stop-Mode), Blue= Config Mode, Green= Run Mode.

The second part contains a list view showing the details of the selected node in the tree view.

In the third part is a list view which show all choose symbols.
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;:'1 Symbolbrowser @
B 3
i z [B t éE Symbolname MetlD Port
ROUTES Mame Type Index-... Index-.. Size * @ NVAR13 101.128.491.1 am
B BEOOL70M BoOL 16445 52 1 @ NvAR4 10.1.128.491.1 a0
BT BRE TAINZO01 BOOL 164453 53 1 @ NVART1S 1011284311 &0l
|| B INDEXFO01 DINT 16448 16 4 @ NVAR113 10.1.128.481.1 201
152 IMDEX7002 DINT 164458 20 4 @ NVARTT 1011284311 201
152 IMDEX7003 DINT 16448 24 4
TCPLC Plotwx T, | B8 INDEX7004 DINT 16448 28 1 |]
15 INDEX7005 DINT 16448 32 4 |7
152 INDEX7006 DINT 16448 36 4
152 INDEX7007 DINT 16448 40 4
152 INDEX7008 DINT 16448 44 4
52 IMDEX7009 DINT 16448 48 4
R NYAR T LREAL 16448 54 g
DINT 16443 |8
1) MAR 110 INT1E 16448 150 2
I MyAR 111 INT1E 16448 152 2
18] MAR 112 INT1E 16448 154 2
1) MAR 113 INT1E 16448 156 z
I MyAR 114 INT1E 16448 153 2
6] MVAR 115 INT1E 16448 160 2
1) MAR 116 INT1E 16448 162 2
8] WYART17 INT16 16448 164 2 selected items: 5
6 MyAR 118 INT1E 16448 166 2
] NVAR 119 INT1E 16448 168 Pl — | oK.
£l n k|| 1 2

It is possible to add new ADS ports in the Target Browser. So, it is realizable to log values directly from
EtherCAT terminals, if the ADS port is enabled in the TwinCAT System Manager under EtherCAT Device
Image.

P "~

Server Settings Dialog

Accessible Target Symbol-Server
[] 1: Router -
[] 100 : Logger i
[] 10000 : R3_CTRLPROG
[C] 10001 : R3_SYSCTRL
[C] 10100 : R3_SYSSAMPLER
[] 10200 : R3_TCPRAWCONN
[] 10201 : R3_TCPIPSERVER
[] 10300 : R3_SYSMANAGER
[] 10400 : R3_SMSSERVER
[] 10500 : R3_MODBUSSERVER
[] 10600 : R3_S7SERVER
[] 10800 : R3_PLCCONTROL
[] 110 : EventlLog
[] 11000 : R3_NCCTRL
[ 11500 : R3_NCINTERPRETER
[] 12000 : R3_STRECKECTRL
(] 13000 : R3_CAMCTRL
[C7] 14000 : R3_SCOPE
[ 15000 : R3_SINECH1
[] 16000 : R3_CONTROLMET -

m

| Add || Resst || Cancel || OK |

Uploading the XML configuration file to the TwinCAT Database Server

The created XML configuration file must be copied into the corresponding "TwinCAT\Boot" directory for
activation and uploaded to the TwinCAT Database Server by a restart of the TwinCAT system, or by the
function block FB_DBReloadConfig.

Another option is to activate the generated file using the "Upload" dialog. It is only necessary to select the
desired ADS device and start the process with the Upload button. The XML configuration file is then
transmitted to the TwinCAT Database Server, stored in the boot directory and read.
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@ Touse the service, TWinCAT must be installed and in RUN mode on the host PC running the XML
configuration file editor. Furthermore, the TwinCAT Database Server must be started on the
1 corresponding ADS device.

P =

| Upload File ==

Remote Computers

Remote PC MetD

<Local AMS MetlD:= 172.17.64.1421.1

CH-D7B4EA 5.7.180.106.1.1

CX-DEFe4F 514.246.79.1.1

CX-0F35E6 51813323011

CX-0FFD56 5.15.253.86.1.1

CX_D172AE 5111417411

C¥_D4628B 549813911

C¥_07BFEC 57.191.140.1.1

Refresh
MName ;
local P‘ Upload
AdsMetID
17217 6414211 ’ Closs ]

Live Status of the TF6420 Database Server

At this dialog the current state of the Database Server will be shown. It is possible to check the status of the
Database Server from a remote computer. It is also possible to start or stop the cyclic read/write functionality
of the Database Server. If error occurs during the cyclic read/write process, the sqlstate and the errorcode of
the occured error will be shown too.
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4 b
Lvesaws I
Remote Computer: Remote Computers
' SE | Remote PC NetID
vt | <Local AMS NetID> 172.17.64.142.1 1
' CX-OTB4GA 57.180.106.1.1
CX-DEFE4F 514.246.79.1.1
TwinCAT Database Server Version: 1.0.22 CY-OFI5EG 5.15.122.230.1.1
CX-OFFD56 515.253.86.1.1
AdsState: DeviceState: | 1 | CX_01728E 5111417411
CX_046298 5.458139.1.1
CX_07BFEC 57.191.140.1.1

[ START Cyclic Read/Wiite ]

Eror. | FALSE | | |

DB Eror Struct:
S0 State: | 00000 |
SQLEmorCode: | 0 |

Error Log (TcDBSrvErrorLog.txt)

At this dialog all items of the error log file "TcDBSrvErrorLog.txt" will be shown. It is also possible to clear the
error log file.
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@ Error Log P

ErrorLog

CATwinCAT 34FunctionshTFE420-0 atabaze-5 ervertWind24Server' T DB S rvErrarLag bt

9

[ ate Tirme Meszage

05.09.2012 130543 [<ML Table "myTable Double5" couldn't be found]
05.09.2012 05 | ERROR [08004] [DDEC Firebird Driver]Unable to complete network request to host "localhost",
0509212 111920 ERROR [02004] [QDEC Firebird Driver)Unable to complate netwark request to host localbost".

05092012 1119068 ERROR [02004] [QDEC Firebird Driver]Unable to complete network request to host localbost".

05092012 0851368 ERROR [42P07]) FEHLER: Relation »myuT able_Alls exiztiert bersits;

05.03.2012 08:24:23 ERROR [03007] [IBM]CU Driver] SAL3008TM A communication eror haz been detected. Communication pr
04.092M2 180813 0ORA-12545 COMMECT miszlungen, da Jiel-Host ader -0bjekt nicht vorhanden

04.09.2012 180454 0ORA-12514 TMNS:Listener konnte in Yerbindungsdeskriptor angegebenen SERVICE_MAME nicht auflozen
04.09.2012 180437 ORA-01017: invalid username/password; logon denied

0409202 180343 0ORA-DMT: invalid ugername/pazeword; logon denied

04 MM 2 180M-23  wwinnn Parametereize fiom A0S -Newies 1001 1278 491 1 801
I }

m

0000000000

P
e

Date: 05092012 Time:  11:20:05

Meszage:
ERROR [08004] [ODEC Firebird Driver]dnable to complete network. request to host "localhost™.

Stack:

bei Syztem.D ata. 0 dbe. 0 dbcConnection. HandlgE rrar[0 dbcH andle hiHandle, RetCode retcode]  bei -
System.D ata. 0dbe. O dbcConnectionH andle. . ctorD dbcConnection connection, OdbcConnectionSting constr, OdbcEnvironmentH andle W
environmentHandle]  bei System. D ata. 0dbe. OdbzConnectionOpen. . ctor[JdbcConnection outerConnection, DdboConnectionString —
connectiondptions]  bei Systern.Data. 0dbe. OdbcConnectionF actory. CreateConnection[DbConnectionD ptions options, Object

-

SQL Query Editor

The SQL Query Editor helps to generate SQL commands and test the configured database connections.
Further information here

TS6420-0030 Version: 1.2 23



Configuration BEGKHOFF

i "

| TwincAT Database Server SQL Query Editor o=
File  PLC  Database
%7 local ("17217.64.14211") DB 2 ("MS SQL") [TestDB_MsSQL] ~ myTable_Double B | ) [

4 Get Tableschema [, Create Cmd ¥ Execute

"

SELECT | INSERT | DELETE | CREATE TABLE |

F—AUTDGENERATED SELECT SQL STATEMENT FOR DE 2 ("MS SQL"™) [TESTDE MSSQL]
SELECT

[ID],

[Timestamp] ,

[Hame] ,

[Value]

FRCM
[myTable Double]

Column Mame PLC Datatype Length Value

» D LINT * |2 1
Timestamp Date Time - |4 01.08.2013 09:36:39
Name STRING = |31 TestValue123
Walue LREAL * |2 123456739

* -

H 4 0 to(3) |k M

Execute succeeded!!!

6.2 Write Direction Mode

The TwinCAT Database Server provide four different wirte direction modes.

DB_TO_ADS

With this write mode it is possible to read cyclic values out of a database and write them in variables in the
PLC.

ADS_TO_DB_APPEND

With this write mode it is possible to write cyclic values from the PLC into a database. Each cycle a new
record is created and added to the end of the table / file.

ADS_TO_DB_UPDATE

With this write mode values will be cyclically read out of the PLC. These values will be compared with the
records in the database. If the values differ the specified record will be updated with the new value.

ADS_TO_DB_RINGBUFFER

With this write mode you can limit the count or the age of datasets on database tables.

This write mode is available for the cyclic logging with symbol groups and for logging with the function block
FB_DBWrite.

Every databasetype can be used with this write mode. Also logging in ASClI-files can be influenced with the
RingBufferMode.

"RingBuffer"-Versions:

The RingBuffer works in two different ways:
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* "RingBuffer_Time"
» "RingBuffer_Count"

RingBuffer "Time":
In this mode a timestamp can be set, this timestamp defines the age of the datasets. If this age is exceeded,
the affected datasets will be deleted.

RingBuffer "Count™:
In this mode a maximum count of datasets can be defined. If the maximum count is obtained, the oldes
datasets will be deleted to get space for new datasets.

Declaration of the RingBuffer Mode:
Table 1: XML configuration file editor:

RingBuffer_Time

‘ i i Symbolgroup 1

Symbolgroup 1

The time is given in milliseconds.

SymGrplD Direction Cycletime AdslD DEID
2 | ADS_to_DE_RINGEUFFER | 30000 m (1« |2+
@ RingBuffTime () RingBuffCount Tirme: 3600000 s
DBM ame Syrnbalnarne Type [Group [COffzet BitSize Loghd ode
4 MAIM.TESTWART23 |LREAL | = | 16448 172536 B4 cpcle (-
MWART10 MYART10 IMT - | 16448 150 16 cpcle (-
MWisF113 MYAR113 IMT - | 16443 156 16 cpcle |-

RingBuffer_Count

‘ i i Symbolgroup 1

Symbolgroup 1

SymiGrplD Dhirection Cycletime AdslD DEID
2 | ADS_to_DB_RINGEUFFER | 30000 m 1 w2+
) RingBuffTime @ RingBuffCourt  Count: 250
DBMame Symbolhame Type |Group |0zt BitSize Logtdode
» MAIM. TESTWARTZ3 |LREAL | | 16448 172536 Ed cucle (=
MNvaR110 MHYaR110 INT - | 16448 150 16 cucle (=
HWAR113 MYAR113 IMT ~ | 16448 156 16 cucle [+
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Table 2: FB_DBWrite:

RingBuffer_Time

FB_DBE'Writel|
shetlD:=,
hOBID:=1,
hdndsl D=1,
#artlame:= MAIN. DIkB T,
sDBEVarMame: = DIk,
eD B rteode:= eDBWntebode RingBuffer Time,
tRingBufferTime:= TH1h,
bE mecute:= TRLIE,
tTimeout:= TH15z,
bBusy=> busy,
BErrar=: e,
nEm D= emd);

RingBuffer_Count

FB_DBEritel|

shetlD:=,

hDEID:=1,

hédslDe=1,

M art ame: = "MAIN. DIk kT,

sDBEVarMame:= 'DIMMT',

D BWwWteb ode:= eDBYWntebode RingBuffer Count
nRingBufferCount:= 250,
bE mecute:= TRLE,
tTimeout:= TH1 5z,
bBusy=> busy,

bErrar=: e,

nEmD=: emid];

6.3 Properties and use of the XML-configuration file

Storage place of the XML-configuration file:

The configuration file has a fixed storage place.

* On CE devices the configuration file is placed at the following folder "\Hard Disk\TwinCAT\Boot" (If you
change the XML-configuration file with the XML-configuration file editor, you have to copy this file back
to the folder "\Hard Disk\TwinCAT\Boot")

* On PCs the configuration file is placed at the folder "C:\TwinCAT\Boot"

Loading the XML-configuration file:

The configuration file will be read once if the TcDatabaseSrv.exe is starting.

With the Function block "FB_DBReloadConfig" you can read the configuration file once again. (This is only
possible, if the cyclic read/write isn't started.)

After every restart of the TwinCAT System the XML-configuration file will be reloaded.

Mode 1 (StartUp = "AutoStart")

The XML configuration file loads automatically, when the TcDatabaseSrv.exe starts. Because of the value
"AutoStart" at the tag StartUp, the Database Server starts immediately creating the connections to the
declared databases und ADS-devices. Also, all variables, which are described in symbol groups, are logged
to the specified database resp. written with values of the database. This process will be executed with the
declared cycle time. The process will be continued until the Database Server is stopped by the PLC with the
function block "FB_DBCyclicRdWrt"
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Mode 2 (StartUp = "Manual™)

The XML-configuration file loads automatically, when the TcDatabaseSrv.exe starts. Because of the value
"Manual" at the tag StartUp, no further function will be executed. After this the Database Server is waiting for
commands from the PLC.

"FB_DBCyclicRdWrt"

All sections of the configuration file are needed for this function block.
Create the connection to the databases and the ADS-devices which are declared in the XML-configuration
file and the cyclic logging with all symbol groups will be started.

All other function blocks only needs the declared databases and ADS-devices of the configuration file. The
symbol groups will be ignored. You can see that at the following function block.

"FB_DBWrite"

A connection to the selected database (hDBID) and the selected ADS-device (hAdsID) will be created. After
this the variable which is indicated at the function block will be read out from the ADS-device and logged into
the database.

6.4 Databases

6.4.1 Declaration of different database types
Mircosoft SQL Database [P 28]
-DBValueType: If you only log alphanumeric data types and Boolean choose "Double™.

If you want to log structs and strings too, you must select "Bytes".
-DBType: You must choose "MS SQL". —-PLC: eDBType_Sequal_Server.
-DBServer: Insert here the Name of the sql-server. e.g. ("TESTSERVER\SQLEXPRESS")
-DBProvider: "SQLOLEDB" or Provider of the SQL Native Clients e.g., "SQLNCLI10".
-DBName DBName contains the name of the database.
-DBTable: DBTable contains the name of the table.

Mircosoft Compact SQL Database [» 29]

-DBValueType: If you only log alphanumeric data types and Boolean choose "Double".
If you want to log structs and strings too, you must select "Bytes".
-DBType: You must choose "MS Compact SQL". -PLC: eDBType_Mobile_Server.
-DBServer: This option won't be needed.
-DBProvider: This option won't be needed.
-DBUrlI DBUrl contains the path to the SDF-File. e.g. ("C:
\TwinCAT\TcDatabaseSrv\Samples\TestDB.sdf")
-DBTable: DBTable contains the name of the table.

NET-MySQL Database [» 30]

-DBValueType: If you only log alphanumeric data types and Boolean choose "Double™.
If you want to log structs and strings too, you must select "Bytes".

-DBType: You must choose "NET_MySQL". —-PLC: eDBType_NET_MySQL.

-ODBC Driver: This option won't be needed.

-Server name: Contains the name of the Server or the IP-address of the host.

-Database name: Contains the name of the database.

-Port: Contains the port for the connection. (Standard 3306)

-Protocol: This option won't be needed.

-Scheme: This option won't be needed.

-Sequence: This option won't be needed.
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NET-MySQL Database [»_30]

-Table name: Contains the name of the table in which you will read or write.
-Userld: Contains the name of the user.
-Password: Contains the password for the authentication.

ASCII - File [» 31]

-DBValueType:

If you only log alphanumeric data types and Boolean choose "Double".
If you want to log structs and strings too, you must select "Bytes".

-DBType: You must choose "ASCII". -PLC: eDBType_ASCII.

-DBServer: This option won't be needed.

-DBProvider: This option won't be needed.

-DBUrI DBUTrl contains the path to the ASC-File oder TXT-File or CSV-File. e.g. ("C:
\TwinCAT\TcDatabaseSrv\Samples\TestDB.asc")

-DBTable: This option won't be needed. No table could be declare in ASCII-Files.

XML Database [P 31]

-DBValueType:

If you only log alphanumeric data types and boolean choose "Double™.
If you want to log structs and strings too, you have to select "Bytes".

-DBType: You have to choose "XML"6PLC: eDBType_XML.

-DBServer: Contains the name of the database

-DBProvider: This option won't be needed.

-DBUTrI DBUTrl contains the path to the XML-file. e.g. ("C:
\TwinCAT\TcDatabaseSrv\Samples\TestDB.xml")
The XSD-file have to be in the same directory and must have the same file name.
e.g. ("C:\TwinCAT\TcDatabaseSrv\Samples\TestDB.xsd")

-DBTable: Contains the name of the table in which you will read or write.

6.4.2 Microsoft SQL Database

The values of the variables are saved in a Microsoft SQL database.
Compatible versions: Microsoft SQL Database 2000/2005/2008. Declarations see "Declarations different

Databases"

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
ID bigint no IDENTITY(1,1)
Timestamp datetime no

Name ntext no

ValueType="Double"

Value ‘float ‘no ‘
ValueType="Bytes"

Value ‘varbinary ‘no ‘

An AutolD is generated in the "ID" column. The value in this column is, in other words, always increased by
1. This functionality makes the IDENTITY property possible.

The "Timestamp" column stores the time at which the data record was saved.

The name of the variable is stored in the "Name" column.

The "Value" column stores the value of the variable.

The table is created with the following SQL command:

/*ValueType="Double"*/
CREATE TABLE myTable (

ID bigint IDENTITY (1,1) NOT NULL,
Timestamp datetime NOT NULL,
Name ntext NOT NULL,
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Value float NOT NULL
)
/*ValueType="Bytes"*/
CREATE TABLE myTable (

ID bigint IDENTITY (1,1) NOT NULL,

Timestamp datetime NOT NULL,

Name ntext NOT NULL,

Value varbinary NOT NULL
)
E_DBColumnTypes MS SQL PLC Control
eDBColumn_Bigint bigint T ULARGE_INTEGER

(TcUtilities.lib)

eDBColumn_Integer integer DINT
eDBColumn_Smallint smallint INT
eDBColumn_TinyInt tinyint SINT
eDBColumn_Bit bit BYTE
eDBColumn_Money money LREAL
eDBColumn_Float float LREAL
eDBColumn_Real real REAL
eDBColumn_DateTime datetime DT
eDBColumn_NText ntext STRING
eDBColumn_NChar nchar STRING
eDBColumn_Image image ARRAY OF BYTE
eDBColumn_NVarChar nvarchar STRING
eDBColumn_Binary binary ARRAY OF BYTE
eDBColumn_VarBinary varbinary ARRAY OF BYTE

6.4.3

SQL Compact Database

The values of the variables are saved in a Microsoft SQL Compact database.

Microsoft SQL Server 2005 Compact Edition is a compact database, ideal for embedding in mobile and

desktop applications. It offers developers a programming model common with other editions of SQL Server

for developing system dedicated and managed applications. This SQL Server requires relatively few
resources, but nevertheless provides the necessary functionality for relational databases such as a robust

data store, an optimized query processor and reliable, scalable connection functions.

Compatible version: Microsoft Compact SQL Database 3.5

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
ID bigint no IDENTITY(1,1)
Timestamp datetime no

Name ntext no

ValueType = "Double"

Value \float ‘no ‘

ValueType = "Bytes"

Value \image ‘no ‘

An AutolD is generated in the "ID" column. The value in this column is, in other words, always increased by
1. This functionality makes the IDENTITY property possible.
The "Timestamp" column stores the time at which the data record was saved.
The name of the variable is stored in the "Name" column.

The "Value™ column stores the value of the variable.

TS6420-0030
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The table is created with the following SQL command:

/* ValueType = "Double"*/
CREATE TABLE myTable (

ID bigint IDENTITY (1,1) NOT NULL,

Timestamp datetime NOT NULL,

Name ntext NOT NULL,

Value float NOT NULL
)
/*ValueType = "Bytes"*/
CREATE TABLE myTable (

ID bigint IDENTITY (1,1) NOT NULL,

Timestamp datetime NOT NULL,

Name ntext NOT NULL,

Value image NOT NULL
)
E_DBColumnTypes MS Compact SQL PLC Control
eDBColumn_Biglnt bigint T _ULARGE_INTEGER

(TcUtilities.lib)

eDBColumn_lInteger integer DINT
eDBColumn_Smallint smallint INT
eDBColumn_TinyInt tinyint SINT
eDBColumn_Bit bit BYTE
eDBColumn_Money money LREAL
eDBColumn_Float float LREAL
eDBColumn_Real real REAL
eDBColumn_DateTime datetime DT
eDBColumn_NText ntext STRING
eDBColumn_NChar nchar STRING
eDBColumn_Image image ARRAY OF BYTE
eDBColumn_NVarChar nvarchar STRING
eDBColumn_Binary binary ARRAY OF BYTE
eDBColumn_VarBinary varbinary ARRAY OF BYTE
Important!

Do not save the database on the Compact Flash Card in case of an embedded system.
Either use the database in RAM, i.e. do not save to the "Hard disk" folder, or save on a network folder. To
many write cycles to the Compact Flash Card can shorten its service life.

6.4.4 ODBC - MySQL Database

The values of the variables are saved in a MySQL database.

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
ID INTEGER no IDENTITY(1,1)
Timestamp DATETIME no

Name VARCHAR(50) no

ValueType="Double"

Value IDOUBLE no |
ValueType="Bytes"

Value ‘BLOB ‘no ‘
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An AutolD is generated in the "ID" column. The value in this column is, in other words, always increased by
1. This functionality makes the IDENTITY property possible.

The "Timestamp™ column stores the time at which the data record was saved.

The name of the variable is stored in the "Name" column.

The "Value" column stores the value of the variable.

E_DBColumnTypes MySQL PLC Control
eDBColumn_Bigint BIGINT T_ULARGE_INTEGER
(TcUtilities.lib)
eDBColumn_Integer INT DINT
eDBColumn_Smallint SMALLINT INT
eDBColumn_TinylInt TINYINT SINT
eDBColumn_Bit CHAR(1) BYTE
eDBColumn_Money DEZIMAL(18,4) LREAL
eDBColumn_Float DOUBLE LREAL
eDBColumn_Real FLOAT REAL
eDBColumn_DateTime DATETIME DT
eDBColumn_NText TEXT STRING
eDBColumn_NChar CHAR STRING
eDBColumn_Image BLOB ARRAY OF BYTE
eDBColumn_NVarChar VARCHAR(254) STRING
eDBColumn_Binary BLOB ARRAY OF BYTE
eDBColumn_VarBinary BLOB ARRAY OF BYTE

6.4.5 ASCII - File

The values of the variables are saved in an ASCII file.

The values are written into the ASCII file separated by semicolons.

The file created can then be imported into other spreadsheet programs such as "Microsoft Excel", where it
can be further processed.

The ASCII file has the following structure:

[Timestamp]; [NAME] ; [VALUE]

[YYYY-MM-DD hh:mm:ss]; [Variablename]; [Variablevalue]
[YYYY-MM-DD hh:mm:ss]; [Variablename]; [Variablevalue]
[YYYY-MM-DD hh:mm:ss]; [Variablename]; [Variablevalue]
[YYYY-MM-DD hh:mm:ss]; [Variablename]; [Variablevalue]

The "Timestamp™ column stores the time at which the data record was saved.
The name of the variable is stored in the "Name" column.
The "Value™ column stores the value of the variable.

Important!

Do not save the database on the Compact Flash Card in case of an embedded system.

Either use the database in RAM, i.e. do not save to the "Hard disk" folder, or save on a network folder. To
many write cycles to the Compact Flash Card can shorten its service life.

6.4.6 XML - Database

The variable values will be saved at a XML file. The structure of the database, tables and columns are

defined at the XSD-file. With the function blocks FB_DBCreate [P 51] and FB_DBTableCreate [ 52] it is
possible to create the XML file and the XSD file. Further information to work with XML files togehter with the

TwinCAT3 Database Server you can find here: hier [»_32].

<?xml version="1.0" encoding="UTF-8"?>
<TestDB XML xmlns:xs="http://www.w3.0rg/2001/XMLSchema-instance"
xs:noNamespaceSchemaLocation="TestDB XML.xsd">

<myTable Double>

TS6420-0030 Version: 1.2 31



Configuration

BECKHOFF

<row ID="1" Timestamp="2012-03-08T12:45:08" Name="TestValuel" Value="222.222" />
<row ID="2" Timestamp="2012-03-08T12:45:14" Name="TestValuel" Value="222.222" />
<row ID="3" Timestamp="2012-03-08T12:45:18" Name="TestValuel" Value="222.222" />
<row ID="4" Timestamp="2012-03-08T12:45:22" Name="TestValuel" Value="222.222" />
<row ID="5" Timestamp="2012-03-08T12:45:23" Name="TestValuel" Value="222.222" />
</myTable Double>

</TestDB_XML>

Table 3: The variable values are saved in the following table structure.

Spaltenname Datentyp Null zulassig Eigenschaft

ID xsd:long nein

Timestamp xsd:dateTime nein

Name xsd:string nein 80

ValueType="Double"

Value ‘xsd:double ‘nein ‘

ValueType="Bytes"

Value ‘xsd:hexBinary ‘nein \Iéngenwert

An AutolD is generated in the "ID" column. The value in this column is, in other words, always increased by

1

The "Timestamp" column stores the time at which the data record was saved.
The name of the variable is stored in the "Name" column.
The "Value" column stores the value of the variable.

E_DBColumnTypes XML PLC Control
eDBColumn_Biglnt xsd:long T LARGE_INTEGER
(TcUtilities.lib)
eDBColumn_lInteger xsd:int DINT
eDBColumn_Smallint xsd:short INT
eDBColumn_TinyInt xsd:byte BYTE
eDBColumn_Bit xsd:boolean BOOL
eDBColumn_Money xsd:double LREAL
eDBColumn_Float xsd:double LREAL
eDBColumn_Real xsd:double LREAL
eDBColumn_DateTime xsd:dateTime DT
eDBColumn_NText xsd:string STRING
eDBColumn_NChar xsd:string STRING
eDBColumn_Image xsd:hexBinary ARRAY OF BYTE
eDBColumn_NVarChar xsd:string STRING
eDBColumn_Binary xsd:hexBinary ARRAY OF BYTE
eDBColumn_VarBinary xsd:hexBinary ARRAY OF BYTE

Important!

Do not save the database on the Compact Flash Card in case of an embedded system.
Either use the database in RAM, i.e. do not save to the "Hard disk" folder, or save on a network folder. To
many write cycles to the Compact Flash Card can shorten its service life.

6.4.7

6.4.7.1

Additional information

XML - Information

Use XML file as database with TF6420 Database Server [» 32]

Execute XPath querries at a XML file wiht the TF6420 Database Server [» 35]

You can find further information about XML-Schema here: http://www.w3.org/TR/xmlschema-0/
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XML as Database
XSD-Schema for standard table structure
<?xml version="1.0" ?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:simpleType name="bigint">
<xsd:restriction base="xsd:long" />
</xsd:simpleType>
<xsd:simpleType name="datetime">
<xsd:restriction base="xsd:dateTime" />
</xsd:simpleType>
<xsd:simpleType name="ntext 80">
<xsd:restriction base="xsd:string">
<xsd:maxLength value="80" />
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="float">
<xsd:restriction base="xsd:double" />
</xsd:simpleType>
<xsd:complexType name="myTable Double Type">
<xsd:sequence>
<xsd:element minOccurs="0" maxOccurs="unbounded" name="row">
<xsd:complexType>
<xsd:attribute name="ID" type="bigint" />
<xsd:attribute name="Timestamp" type="datetime" />
<xsd:attribute name="Name" type=" ntext 80" />
<xsd:attribute name="Value" type="float" />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="TestDB XML">
<xsd:complexType>
<xsd:sequence minOccurs="1" maxOccurs="1">
<xsd:element name="myTable Double" type="myTable Double Type" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
XML file for standard table structure (Sample)
<?xml version="1.0" encoding="UTF-8"?>
<TestDB XML xmlns:xs="http://www.w3.0rg/2001/XMLSchema-
instance" xs:noNamespaceSchemalocation="TestDB XML.xsd">
<myTable Double>
<row ID="1" Timestamp="2012-03-08T12:45:08" Name="TestValuel" Value="222.222" />
<row ID="2" Timestamp="2012-03-08T12:45:14" Name="TestValuel" Value="222.222" />
<row ID="3" Timestamp="2012-03-08T12:45:18" Name="TestValuel" Value="222.222" />
<row ID="4" Timestamp="2012-03-08T12:45:22" Name="TestValuel" Value="222.222" />
<row ID="5" Timestamp="2012-03-08T12:45:23" Name="TestValuel" Value="222.222" />
</myTable_ Double>
</TestDB_XML>
Datatypes for XML tables
<xsd:simpleType name="bigint">
<xsd:restriction base="xsd:long" />
</xsd:simpleType>
<xsd:simpleType name="datetime">
<xsd:restriction base="xsd:dateTime" />
</xsd:simpleType>
<xsd:simpleType name="ntext 80"> <!-- Length can be set individually. -->
<xsd:restriction base="xsd:string">
<xsd:maxLength value="80" />
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="float">
<xsd:restriction base="xsd:double" />
</xsd:simpleType>
<xsd:simpleType name="binary 1"> <!-- Length can be set individually. -->
<xsd:restriction base="xsd:hexBinary">
<xsd:maxLength value="1" />
</xsd:restriction>
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</xsd:simpleType>

<xsd:simpleType name="bit">

<xsd:restriction base="xsd:boolean" />

</xsd:simpleType>

<xsd:simpleType name="image 1"> <!-- Length can be set individually. -->
<xsd:restriction base="xsd:hexBinary">

<xsd:maxLength value="1" />

</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="integer">

<xsd:restriction base="xsd:int" />

</xsd:simpleType>

<xsd:simpleType name

<xsd:restriction base="xsd:double" />

</xsd:simpleType>

<xsd:simpleType name="nchar 50"> <!-- Length can be set individually.-->
<xsd:restriction base="xsd:string">
<xsd:maxLength value="50" />

</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="nvarchar 50"> <!-- Length can be set individually.-->
<xsd:restriction base="xsd:string">
<xsd:maxLength value="50" />

</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="real">

<xsd:restriction base="xsd:double" />

</xsd:simpleType>

<xsd:simpleType name="smallint">
<xsd:restriction base="xsd:short" />

</xsd:simpleType>

<xsd:simpleType name="tinyint">

<xsd:restriction base="xsd:byte" />

</xsd:simpleType>

<xsd:simpleType name="varbinary 1"> <!-- Length can be set individually.-->
<xsd:restriction base="xsd:hexBinary">

<xsd:maxLength value="1" />

</xsd:restriction>
</x%xsd:simpleType>

Datatype mapping XML => PLC

E_DBColumnTypes XML PLC Control
eDBColumn_Biglnt xsd:long T LARGE_INTEGER
(TcUtilities.lib)
eDBColumn_Integer xsd:int DINT
eDBColumn_Smallint xsd:short INT
eDBColumn_TinyInt xsd:byte BYTE
eDBColumn_Bit xsd:boolean BOOL
eDBColumn_Money xsd:double LREAL
eDBColumn_Float xsd:double LREAL
eDBColumn_Real xsd:double LREAL
eDBColumn_DateTime xsd:dateTime DT
eDBColumn_NText xsd:string STRING
eDBColumn_NChar xsd:string STRING
eDBColumn_Image xsd:hexBinary ARRAY OF BYTE
eDBColumn_NVarChar xsd:string STRING

eDBColumn_Binary

xsd:hexBinary

ARRAY OF BYTE

eDBColumn_VarBinary

xsd:hexBinary

ARRAY OF BYTE
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Creating/Reading of data records into/from an XML file

For creating data records, it is possible to use standard SQL commands. The SQL INSERT commands will
be interpreted of the TwinCAT3 Database Server and creates the specified XML-Nodes for the used XML
file. The SQL SELECT commands will be converted to XPath queries which will be executed at the used
XML file.

Samples for supported INSERT commands:

INSERT INTO myTable Double (ID, Timestamp, Name, Value) VALUES (1, CURRENT TIMESTAMP, 'TestValuel' ,
1234.5678)

INSERT INTO myTable Double (Timestamp, Name) VALUES (CURRENT TIMESTAMP, 'TestValuel');
INSERT INTO myTable_Double VALUES (1, CURRENT_TIMESTAMP, 'TestValuel', 1234.5678);
INSERT INTO myTable Double VALUES (1, '2010-01-06 12:13:14', 'TestValuel', 1234.5678);

Samples for supported SELECT commands:

SELECT ID, Timestamp, Name, Value FROM myTable Double;
SELECT * FROM myTable Double;

SELECT Timestamp, Name FROM myTable Double

SELECT * FROM myTable Double WHERE Name = 'TestValuel';
SELECT * FROM myTable Double WHERE ID > 1;

Supported function blocks

FB_DBCreate

FB_DBCyclicRdWrt

FB_DBRead

FB_DBRecordArraySelect

FB_DBRecordDelete

FB_DBRecordInsert

FB_DBRecordinsert EX

FB_DBRecordSelect

FB_DBRecordSelect EX

FB_DBTableCreate

FB_DBWrite

XML standard XPath function
XPath Types

3 different modes are supported to read values of an XML file...

+ XPath<ATTR>
o All attribute values of the selected XML tag will be returned to the PLC.
o If an XML-Schema is available the attribute values will be converted to the defined data types.
> If no XML-Schema is available all attribute values will be returned as T_MaxString

+ XPath<TAG>
o The inner text of the XML tag will be returned to the PLC.
o If a XML-Schema is available the values will be converted to the defined data types.
o If no XML-Schema is available all values will be returned as T_MaxString

» XPath<SUBTAG>
o The inner text values of all XML subtags will be returned to the PLC.
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o If an XML-Schema is available, the values will be converted to the defined data types.
o If no XML-Schema is available all values will be returned as T_MaxString

Samples

XML file:

<?xml version="1.0" encoding="utf-8" 2>
<TestXML>
<Node attrl="1" attr2="Nodel">
<SubNodel>SubNodeWertl</SubNodel>
<SubNode2>200</SubNode2>
<SubNode3>SubNodeWert3</SubNode3>
<SubNode4>400.5</SubNode4>
<SubNode5>SubNodeWert5</SubNode5>
</Node>
<Node attrl="2" attr2="Node2">
<SubNodel>SubNodeWertl</SubNodel>
<SubNode2>200</SubNode2>
<SubNode3>SubNodeWert3</SubNode3>
<SubNode4>400.5</SubNoded>
<SubNode5>SubNodeWert5</SubNode5>
</Node>
</TestXML>

XML schema:

<? xml version="1.0" encoding="utf-8" 2>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" xmlns:xs="http://
www.w3.0rg/2001/XMLSchema">
<xs:element name="TestXML">
<xs:complexType>
<xs:sequence>
<xs:element maxOccurs="unbounded" name="Node">
<xs:complexType>
<xs:sequence>
<xs:element name="SubNodel" type="xs:string" />
<xs:element name="SubNode2" type="xs:short" />
<xs:element name="SubNode3" type="xs:string" />
<xs:element name="SubNoded4" type="xs:double" />
<xs:element name="SubNode5" type="xs:string" />
</xs:sequence>
<xs:attribute name ="attrl" type="xs:integer" use="required" />
<xs:attribute name ="attr2" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Sample for XPATH<ATTR>
XPath => XPATH<ATTR>#TestXML/Node[@attrl=2]

Returned structure if no XML schema is available.

TYPE ST Record

STRUCT
attrl : attrl : T MaxString := ‘2’;
attr2 : T MaxString := ‘Node2’;’;
END_STRUCT
END_TYPE

Returned structure if a XML schema is available.

TYPE ST Record

STRUCT

attrl : DINT := 2;

attr2 : T MaxString := ‘Node2’;
END STRUCT
END TYPE

Sample for XPATH<TAG>
XPath => XPATH<TAG>#TestXML/Node[@attrl=2]/SubNode2
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Returned value if no XML schema is available: SubNode2 : T MaxString

Returned value if an XML schema is available: SubNode2 : INT := 200;

Sample for XPATH<SUBTAG>
XPath => XPATH<SUBTAG>#TestXML/Node [@attrl=2]

Returned structure if no XML schema is available.

TYPE ST Record :
STRUCT

SubNodel : T MaxString := ‘SubNodeWertl’;
SubNode2 : T_MaxString := ‘200’;
SubNode3 : T MaxString := ‘SubNodeWert3’;
SubNode4 : T MaxString := ‘400.5'";
SubNode5 : T MaxString := ‘SubNodeWert5’;
END_STRUCT
END_ TYPE

Returned structure if a XML schema is available.

TYPEYPE ST Record :

STRUCT
SubNodel : T MaxString := ‘SubNodeWertl’;
SubNode2 : INT := 200;
SubNode3 : T MaxString := ‘SubNodeWert3’;
SubNode4 : LREAL := 400.5;
SubNode5 : T MaxString := ‘SubNodeWert5’;
END_STRUCT
END_TYPE
Supported function blocks
FB_DBRecordSelect
FB_DBRecordSelect EX
FB_DBRecordArraySelect
6.5 Expert
6.5.1 Additional Registry configuration

= ‘200" ;

There is an option to make basic settings for the TwinCAT Database Server. The key "DBNullAllowed" can
be used to activate toleration of NULL values from the database. In this case the function blocks do not
return an error if NULL values occur. In addition, maximum lengths for byte arrays and strings can be
defined. These maximum lengths are used for the function blocks FB_DBRecordReturn,

FB_DBRecordArrayReturn, FB_DBStoredProceduresRecordReturn and
FB_DBStoredProceduresRecordArray.

TS6420-0030 Version: 1.2
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ﬁ’ Registry Editor
File Edit View Favorites Help

‘"."_:i Computer | Mame Type Data

>l HKEY_CLASSES ROOT ab] (Default) REG_SZ (value not set)

: : :EE:_ESEEEN;:;JCSE?NE Ws| DEMullAllowed REG_DWORD 000000000 (0)
->' ) BEDUCICICIUEICIG J‘Iu'_é]MaxB)lteArra)rLength REG_DWORD (00000100 (256)
- P————— _-f-'_-%]MaxString_I:_ength REG_DWORD  0x00000100 (256)
o .| HARDWARE REG_SZ CATwinCAT\Boot\ CurrentConfigDatabasexml
bl SAM
..... | SECURITY

4- | SOFTWARE
s | ATl Technologies

4.} Beckhoff
i - | Beckhoff Information System |-
- Ly TwinCAT

4. || TwinCAT DataBase Server
il 1022
. 1, Common

- ., Configuration

The following keys can be adapted:
->[HKEY_LOCAL_MACHINE\SOFTWARE\BeckhofATwinCAT Database Server\Configuration]

"DBNullAllowed™

By setting a 1 at this key the allowing of DBNull values can be enabled. If NULL values occur and this key is
not set, an error is returned to the respective function block.
->[HKEY_LOCAL_MACHINE\SOFTWARE\BeckhofATwinCAT Database Server\Configuration]
"MaxByteArrayLength"

Contains the maximum length of a byte array returned from the database to the PLC.
->[HKEY_LOCAL_MACHINE\SOFTWARE\BeckhofATwinCAT Database Server\Configuration]
"MaxStringLength”

Contains the maximum length of a string returned from the database to the PLC.

o
1 This function is supported from version 1.0.20.

6.5.2 XML configuration file

The TwinCAT DataBase Server is configured via an XML configuration file.

The settings of the configuration file are read once when the TwinCAT Database Server is started. Reading
of the configuration can also be triggered from the PLC via a function block during TwinCAT DataBase
Server runtime.

The configuration contains several sections:

+ DataBases:
Configuration of all "databases" including SQL database, ASClII file, ...

» AdsDevices:
Configuration of all ADS devices (e.g. PLC runtime systems)

* SymbolGroups:
Grouping of different "symbols" (e.g. PLC variables) associated with an ADS device into a logical
group.
A logical group can be configured for transporting data:
o from a database to an ADS system,

o from an ADS device to a database.

<?xml version="1.0" ?>

<Configuration>
<Log>1</Log>
<LogPath>C:\TwinCAT\TcDatabaseSrv</LogPath>
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<StartUp>Manual</StartUp>
<PwdInfos>tZuYPxhe+G5NKHWLYSZE+NiFAINAlcBgtIUVD+076ID3ge07FdGzvdfP10Q09Zb2CKpw]=</
PwdInfos>
<Databases>
<Database Type="Mobile-Server" ValueType="Double">
<DBId>1</DBId>
<DBServer/>
<DBProvider/>
<DBUrl>C:\TwinCAT\TcDatabaseSrv\Samples\TestDB CompactSQL.sdf</DBUrl>
<DBSystemDB/>
<DBUserId/>
<DBTable>myTable</DBTable>
</Database>
</Databases>
<AdsDevices>
<AdsDevice>
<AdsId>1</AdsId>
<NetID>10.1.128.49.1.1</NetID>
<Port>801</Port>
<Timeout>2000</Timeout>
<ADSReadWriteSetting>1</ADSReadWriteSetting>
</AdsDevice>
</AdsDevices>
<SymbolGroups>
<SymbolGroup>
<Direction RingBuffMode="Count">ADS to DB RINGBUFFER</Direction>
<RingBuffCount>20</RingBuffCount>
<CycleTime>30000</CycleTime>
<AdsId>1</AdsId>
<DBId>1</DBId>
<Symbols>
<Symbol>
<DBName>TESTVAR123</DBName>
<Name>MAIN.TESTVARI123</Name>
<Type>LREAL</Type>
<IGroup>16448</IGroup>
<IOffset>172536</I0ffset>
<BitSize>64</BitSize>
<DBLogMode>3</DBLogMode>
</Symbol>
</Symbols>
</SymbolGroup>
</SymbolGroups>
</Configuration>

Notes regarding the XML configuration file:

- Tag ,,Log“:

Additional option: You can activate the error log mode for tests, to log occurred error descriptions into a text
file "TcDBSrvErrorlog.txt".

- Tag ,,LogPath*:

Additional option: For tests it is possible to activate the error log mode see tag "Log". The path of the text file
is declared in this tag.

- Tag ,,Impersonate”:

Additional option: To activate the "Impersonate" - option you have to add this tag.

- "StartUp" tag:

Start mode setting.

"Autostart” option : The server starts immediately with tasks specified in the configuration file (e.g. writing
of ADS data into the database).

"Manual" option : The server initially remains passive and is triggered via the "FB_DBCyclicRdWrt"
function block.
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- "PwdInfos" tag:

Contains all passwords which are needed for the communication with the databases. All passwords are
crypted and consequently nonreadable.

- "Databases" tag:

Configuration of the individual databases:

DBId each database is allocated a unique ID.

Database Type At present, "Mobile Server”, "ASCII", "Access" and "Sequal Server" database
types are supported.

ValueType Two storage methods are supported

- "Double" : Saves all the variable values as double values (structures and
strings are not supported here);

- "Bytes" : Saves all the variable values as byte streams (structures and
strings can also be logged in this way)

- "AdsDevices" tag:
Declaration of ADS devices.
Each runtime system is assigned a unique ID.

The ADS devices are identified through NetlID, port and timeout.

"SymbolGoups" tag:

Definition of symbol groups: Specifies which database is linked with which ADS device. In addition the
direction of the data flow is specified (from the TwinCAT system to the database or from the database to the
TwinCAT system).

The cycle time determines at which intervals data are read from the database or written to the database.

- "Symbol” tag:

Definition of the individual symbols with the following parameters

DBName => Symbol name used in the database

Name => Symbol name used in the PLC

Optional: Type => Data type of the symbol

Optional: IGroup / 10ffset => Storage location of the symbol

Optional: BitSize => Size of the symbol

DBLogMode => Optional: Specifies whether the symbols are checked cyclically or after a
change.

The configuration file can be found under "C:\TwinCAT\Boot\CurrentConfigDatabase.xml" or, in
embedded systems, under "\Hard Disk\TwinCAT\Boot\CurrentConfigDatabase.xml"
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7 PLC API

Overview

The TcDatabase.lib library contains function blocks for controlling and configuring the TwinCAT database
server.

Funktionsblocke

Name Description

FB GetStateTcDatabase [P 42] Call state information

FB DBConnectionAdd [r 44] ;A_\Idds database connections to the XML configuration
ile

FB DBAuthentificationAdd [> 64] Adds authentication information for database
connections to the XML configuration file

FB DBOdbcConnectionAdd [P 45] Adds ODBC database connections to the XML
configuration file

FB AdsDeviceConnectionAdd [P 47] Adds Ads-device connections to the XML
configuration file

FB DBReloadConfig [» 43] Reloads the XML configuration file

FB GetDBXMLConfig [P 48] Read all databaseconfiguration out of the XML-
configuration file.

FB GetAdsDevXMLConfig [» 49] Read all Ads-deviceconfiguration out of the XML-
configuration file.

FB DBConnectionOpen [P 49] Open a connection to a database

FB_DBConnectionClose [P 50] Close a connection to a database

FB DBCreate [P 51] Creates a new database

FB DBTableCreate [» 52] Creates a table with any desired table structure

FB DBRead [P 54] Reads one value out of the database

FB DBWrite [» 55] Writes one variable value, with timestamp, into a
database

FB DBCyclicRdWrt [» 53] Starts or stops the logging/writing of variables

FB DBRecordSelect [» 66] Reads a data record out of a table

FB _DBRecordSelect EX [» 68] Reads a data record out of a table (commandlength
<= 10000 symbols)

FB DBRecordArraySelect [P 59] Reads some data records out of a table

FB DBRecordInsert [P 65] Creates a new data record

FB DBRecordInsert EX [ 58] Creates a new data record (commandlength <=
10000 symbols)

FB DBRecordDelete [P 57] Deletes a data record from a table

FB _DBStoredProcedure [» 61] Execute Stored Procedures.

FB DBStoredProcedureRecordReturn [P 69] Execute Stored Procedures and return a data record.

FB DBStoredProcedureRecordArray [P 62] Execute Stored Procedures and return a count of

data records.
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Funktionen

Name Description

F GetVersionTcDatabase [P_70] Call version information.
Datentypen

Name

ST DBColumnCfg [» 711

ST DBXMLCfg [» 711

ST ADSDevXMLCfg [P 71]
ST DBSQLError [ 721

ST DBParameter [ 72]

E DbColumnTypes [» 731

E DBTypes [P 74]

E DBValueType [P 74]

E DBWriteModes [» 74]

E DBParameterTypes [P _74]

7.1 Function blocks

711 FB_GetStateTcDatabase

FE_GETSTATETCDATABASE

—zMetlD : T_AmsMetld bBusy : BOOL—

—bExecute : BOOL bE rmar : BOOL—
—{tTirmeout : TIME nEmD : UDIMT—
nidzState ; UINT—

nDevState : UINT—

The function block allows to get the current state of the Twincat Database Server.

VAR_INPUT
VAR INPUT
sNetID : T AmsNetID;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
nAdsState : UINT;
nDevState : UINT;
END VAR
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bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.

bError : Becomes TRUE, as soon as an error occurs.

nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

nAdsState : Contains the state identification code of the ADS target device. The codes returned here are
specified for all ADS servers:

+ ADSSTATE_INVALID =0 ;

+ ADSSTATE_IDLE =1;

 ADSSTATE_RESET =2;

* ADSSTATE_INIT =3;

+ ADSSTATE_START =4 ;

* ADSSTATE_RUN =5

+ ADSSTATE_STOP =6 ;

+ ADSSTATE_SAVECFG =7 ;

+ ADSSTATE_LOADCFG =8 ;

+ ADSSTATE_POWERFAILURE =9 ;

+ ADSSTATE_POWERGOOD =10;

+ ADSSTATE_ERROR =11;
nDevState : Contains the specific state identification code of the ADS target device. The codes returned
here are supplementary information specific to the ADS device.

» 1 =TwinCAT Database Server is started

» 2 = The cyclic read/write is started

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

71.2 FB_DBReloadConfig

FE_DERELOADCOMFIG

—zMetlD : T_AmsMetld bBuszp: BOOL}—
—bExecute : BOOL BErrar: BOOL—
—tTimeout : TIME mErD - UDIWT—

With the FB_DBReloadConfig function block the XML configuration file can be reloaded.
If you have change the XML configuration file, you have to manifest these changes to the Database Server
with the FB_DBReloadConfig.

VAR_INPUT
VAR INPUT
sNetID : T AmsNetId;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.

bExecute : The command is executed with the rising edge.
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tTimeout : States the length of the timeout that may not be exceeded by execution of the ADS
command.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
END_VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

71.3 FB_DBConnectionAdd

FE_DBCOMMECTIOMADD

—zketlD : T_Amatetld bBuzy : BOOL[—
—elDBType: E_DBTypes bError: BOOL—
—eDBYalueType : E_DBValueType nErlD : UDINT—
—zDBServer: T_baxString hOBID - UDINT —

—zDBProvider : T_baxString
—zDBLl: T_MaxString
—:DBSystemDB : T_bMawString
—zDBzerld : T_baxString
—zDBPassword : T_MaxString
—#DBTable : T_MaxSting
—bEwecute : BOOL
—tTimeout : TIME

The FB_DBConnectionAdd function block permits additional database connections to be added to the XML
configuration file.

VAR_INPUT

VAR INPUT
sNetID :T_AmsNetId;
eDBType :E DBTypes;
eDBValueType :E DBValueType;
sDBServer :T_MaxString;
sDBProvider :T MaxString;
sDBUrl :T MaxString;
sDBSystemDB :T MaxString;
sDBUserId :T_MaxString;
sDBPassword :T_MaxString;
sDBTable :T MaxString;
bExecute :BOOL;
tTimeout :TIME;

END VAR

sNetID : Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.
eDBType : Indicates the type of the database, e.g. 'Mobile server'.

eDBValueType : Indicates the form in which the values are or will be stored.
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sDBServer : Provides the name of the server. Optional.
sDBProvider : Gives the provider of the database: Optional.
sDBUTrl : Gives the path to the database.
sSystemDB : Only at "Access Databases". Contains the path to the MDW-file.
sUserld : Indicates the username for the registration.
sPassword : Contains the password
sDBTable : Gives the name of the table into which the values are to be written.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
bErrID : UDINT;
hDBID : UDINT;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.
hDBID : Returns the ID of the database.
Requirements
Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

71.4 FB_DBOdbcConnectionAdd

FE_DEODECCOMMECTIOMADD

—zMetlD : T_AmzMetld bBusgy : BOOL—
—eDBType: E_DBTvpes bErrar : BOOL—
—eDBValueType : E_DBValueTppe nEnlD : UDIMT—
—zDBDriver : T_MaxSting WOBID : LIDIWT f—

—{zDBServer: T_MaxSting
—zDBDatabaze : T_MaxSting
—nDBFort : UDINT
—zDBPratacal : T_MawSting
—{zDBUszerld : T_MaxSting
—zDBPaszward : T_MasSting
—zDBScheme : T_bMaxSting
—{zDBSequence : T_MawString
—zDBClientDll : T_MawShing
—zDBTable : T_MaxString
—bExecute : BOOL
—tTimeout : TIME

The function block FB_DBOdbcConnectionAdd permits additional ODBC - database connections to be
added to the XML configuration file.
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VAR_INPUT

VAR INPUT
sNetID :T_AmsNetId;
eDBType :E DBTypes;
eDBValueType :E DBValueType;
sDBDriver :T_MaxString;
sDBServer :T_MaxString;
sDBDatabase :T MaxString;
nDBPort :UDINT;
sDBProtocol :T MaxString;
sDBUserId :T_MaxString;
sDBPassword :T MaxString;
sDBScheme :T_MaxString;
sDBSequence :T MaxString;
sDBClientDl11 :T_MaxString;
sDBTable :T MaxString;
bExecute :BOOL;
tTimeout :TIME;

END VAR

sNetID : Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.

eDBType
eDBValueType
sDBDriver
sDBServer
sDBDatabase
nDBPort
sDBProtocol
sDBUserld
sDBPassword
sDBScheme
sDBSequence
sDBClientDII
sDBTable
bExecute
tTimeout

VAR_OUTPUT

VAR OUTPUT
bBusy
bError
bErrID
hDBID

END VAR

bBusy

: Indicates the type of the database, e.g. 'Mobile server'.

: Indicates the form in which the values are or will be stored.
: Gives the name of the ODBC - driver.
: Provides the name of the server.

: Gives the name of the database.

: Gives the port of the ODBC-connection.

: Contains the name of the used protocol (TCPIP).
: Indicates the username for the registration.

: Contains the password.

: Contains the name of the scheme.

: Contains the name of the sequence for the "autolD".(Only for Oracle DBs)

: Contains the path to the fbclient.dll.(Only for Firebird/Interbase DBs)

: Gives the name of the table into which the values are to be written.

: The command is executed with the rising edge.

. States the time before the function is cancelled.

: BOOL;
: BOOL;
: UDINT;
: UDINT;

: The command is in the process of being transmitted by ADS. No new command will be

accepted as long as "bBusy" remains TRUE.

bError
nErriD
hDBID

: Becomes TRUE, as soon as an error occurs.

: Supplies the ADS Error Code [P_115] when the bError output is set.

: Returns the ID of the database.
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Requirements

Entwicklungsumgebung Zielplattform Einzubindende SPS Bibliotheken
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib

TwinCAT v2.10.0 CX (ARM)

71.5 FB_AdsDeviceConnectionAdd

FE_aDSDEVICECOMMECTIONADD

—zMetlD : T_AmzMetld bBusy : BOOL—
—zaDS0evMetlD - T_AmsMetld  bEror: BOOL—
— A 0S0ewPort : UINT nEmlD : UDIMT—

— 050w Timeout ; TIME hvdzld : LIDIWT —
—bExecute : BOOL
—tTimeout : TIME

The function block FB_AdsDeviceConnectionAdd permits additional Ads-Device connections to be added to
the XML configuration file.

VAR_INPUT
VAR _INPUT
sNetID : T _AmsNetID;
sADSDevNetID 3 T_AmsNetID;
nADSDevPort : UINT;
tADSDevTimeout : TIME;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
sADSDevNetID : Is a string containing the AMS network identifier of the added Ads-device.
nADSDevPort : Indicates the Ams-port of the added Ads-device.

tADSDevTimeout : Contains the timeout of the added Ads-device.

bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
hAdsId : UDINT;
END_VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.
hAdsld : Returns the ID of the ADS-Device.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
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Development environment Target system type PLC libraries to be linked

TwinCAT v2.10.0 CX (ARM)

7.1.6 FB_GetDBXMLConfig

FE_GETDEXMLCOMNFIG

—gMetD : T_AmsMetlD bBusy : BOOL—
—cbkDBCEg : LUDIMT bE rmar : BOOL—
—{pDEBCig: POIMTER TO ARRAY [0 kak_<ML_DECLARATIONS] OF ST_DEXMLCfg nErdD : UDINT{—
—{bE®ecute : EOOL
—tTimeout : TIME

With this function block FB_GetDBXMLConfig all declared databases can be read out of the XML-
configuration file.

VAR_INPUT
VAR _INPUT
sNetID : T _AmsNetId;
cbDBCfg : UDINT;
pDBCfg : POINTER TO ARRAY [0.. MAX XML DECLARATIONS] OF ST DBXMLCfg
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID . Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
cbDBCfg : Returns the length of the array in which the configurations will be write.
pDBCfg : Provides the pointer address of the array in which the configurations will be write.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
END_ VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib

TwinCAT v2.10.0 CX (ARM)
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71.7 FB_GetAdsDevXMLConfig

FE_GETADSDEN=MLCONFIG

—zMetlD ; T_AmeMetD bBusy : BOOL—
—chédsDewClg: UDIMNT bE rmar : BOOL—
—{pédsDevCig : POIMTER TO ARRAY [0, A _=ML_DECLARATIONS] OF ST_ADSDevi<MLCig nEnlD : UDINT—
— bEsecute : BOOL
—tTimeout : TIME

With this function block FB_GetAdsDevXMLConfig all declared ADS-devices can be read out of the XML-
configuration file.

VAR_INPUT
VAR INPUT
sNetID : T AmsNetId;
cbAdsDevCfg : UDINT;
pAdsDevCfg : POINTER TO ARRAY [0.. MAX XML DECLARATIONS] OF ST ADSDevXMLCfg
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID . Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
cbAdsDevCfg : Returns the length of the array in which the configurations will be write.
pAdsDevCfg : Provides the pointer address of the array in which the configurations will be write.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

71.8 FB_DBConnectionOpen

FE_DECOMMECTIONOPEN

—zMetlD : T_AmsMetld BBusy: BOOL—
—hDEBID : UDINT bError: BOOL—
—bExecute : BOOL nEmD : UDINT—

—tTimeout : TIME g50LState : ST_DBSCLE ror—
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You can open connections to databases with this function block FB_DBConnectionOpen. This can improve
the read and write access speed with the fuction blocks FB_ DBWrite, FB_ DBRead, FB_DBRecordInsert and
FB_FBRecordSelect.

VAR_INPUT
VAR INPUT
sNetID : T AmsNetId;
hDBID : DINT;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID . Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID : Indicates the ID of the database to be used.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST DBSQLError;
END_ VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P_72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.9 FB_DBConnectionClose

FBE_DECOMMECTIOMNCLOSE

—{zMetlD : T_AmsMetld bBusp: BOOL—

—hDEID : UDINT bEror: BOOL—
—{bEwecute : BOOL nErlD : UDINT—
—tTirmeout - TIME

You can close connections to databases with this function block FB_DBConnectionOpen. If you have
opened a connection to a database before, it is important to close this connection after using.

VAR_INPUT

VAR _INPUT
sNetID : T AmsNetId;
hDBID : DINT;
bExecute : BOOL;
tTimeout : TIME;

END VAR
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sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID : Indicates the ID of the database to be used.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
END_VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.10 FB_DBCreate

FE_DECREATE

—zhetlD : T_AmeMetlD bEuzy : BOOL—
—zPathMame : T_MaxSting  BEror : BOOL—
—zDBMame : T_MawSting  nEnlD : UDINT —
—eDBType : E_DBTypes
—z5uztemDB  T_kaxSting
—zUzerld : T_MaxSting
—#Pazsword : T_MaxShing
—bEwecute : BOOL
—tTimeout : TIME

The FB_DBCreate function block allows databases to be created. MS SQL databases, MS SQL Compact
databases, MS Access databases and XML databases can be created with this FB.

ASCII files can (but do not have to) be created with the function block FB_DBCreate. If they do not exist,
they are created automatically during the first write access. They only have to be declared in the XML
configuration file.

It is not possible to create DB2, Oracle, MySQL, PostgreSQL, InterBase and Firebird databases. In addition,
it is not possible to overwrite existing databases. In this case the function block FB_DBCreate would return
an error.

VAR_INPUT

VAR INPUT
sNetID : T AmsNetID;
sPathName : T MaxString;
sDBName : T _MaxString;
eDBType : E DBTypes;
sSystemDB : T MaxString;
sUserId : T MaxString;
sPassword : T _MaxString;
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bExecute : BOOL;
tTimeout : TIME;
END_VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.

sPathName : Gives the path to the database.

sDBName : Gives the name of the database that is to be created.

eDBType : Gives the type of the database that is to be created.
sSystemDB : Only at "Access Databases". Contains the path to the MDW-file.
sUserld : Indicates the username for the registration.

sPassword : Contains the password.

bExecute : The command is executed with the rising edge.
tTimeout : Indicates the duration of the timeout.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

@ Ifthe newly created databases are to be used by the TwinCAT Database Server, the connection
data have to be written to the XML configuration file with the aid of the function block
FB_DBConnectionADD.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.11 FB_DBTableCreate

FE_DETABLECREATE

—zMetlD : T _AmzMetiD bBusy : BOOL—
—{hDEBID : UDIMT bError : BOOL—
—zTableMame : T_MaxShing nEnlD : UDIMT—
—chTableCig : UDIMT #50LStkate - ST_DBSOLE rar—

—pTableCfg : POIMTER TO ARRAY [0..Max_DB_TABLE_COLUMMS]OF ST_DEColumnClg
— bExecute : BOOL
—tTirmeout : TIME

The FB_DBTableCreate function block permits tables with any desired table structure to be created in
databases.
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VAR_INPUT
VAR INPUT
sNetID : T _AmsNetID;
hDBID : UDINT;
sTableName : T MaxString;
cbTableCfg : UDINT;
pTableCfg : POINTER TO ARRAY[O..MAX_DB_TABLE_COLUMNS] OF ST_DBColumnCfg;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID . Is the ID of the database to be used.
sTableName : Provides the name of the table.
cbTableCfg : Returns the length of the array in which the columns are configured.
pTableCfg : Provides the pointer address of the table structure array. The individual columns are
written in this array.
bExecute : The command is executed with the rising edge.
tTimeout : Indicates the duration of the timeout.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv_Error Codes [P_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P_72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.12 FB_DBCyclicRdWrt

FE_DBCYCLICRDWRT

—zMetlD : T_AmsMetd bBusy : BOOL—
— bEwecute : BOOL bE rmar : BOOL—
—tTimeout : TIME nEmD : UDIMT—

£50L5tate : ST_DBSALEror—

The FB_DBCyclicRdWrt function block can be used to start or stop the cyclic logging \ writing of variables.

TS6420-0030 Version: 1.2

53




PLC AP BECKHOFF

VAR_INPUT
VAR INPUT
sNetID : T _AmsNetId;
bExecute : BOOL;
tTimeout : TIME;
END_ VAR
sNetID . Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
bExecute : A rising edge starts the read/write cycle, while a falling edge stops it.
tTimeout : States the length of the timeout that may not be exceeded by execution of the ADS
command.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST DBSQLError;
END_ VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P _72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7113 FB_DBRead

FB_DBREAD
—zMetD : T_AmsMetid bBusgy : BOOL—
—hDEBID : DINT bEwor: BOOL—
—zDBWarMame : STRIMG[E0) nEnlD : UDIMT—
—chReadlen: UDIMNT 50l State : ST_DBSOLE rar—
— pDesttddr : DWwWORD
—bEsecute : BOOL
—tTirmeout - TIME

The FB_DBRead allows values to be read from a database.

The function block searches the database table in the "Name" column for the specified sDBVarName and
then outputs the corresponding value from the "Value" column. If the sDBVarName searched for is present
several times in the database table, the first data record found is output.

VAR_INPUT

VAR _INPUT
sNetID : T AmsNetId;
hDBID : DINT;
sDBVarName : STRING (80) ;
cbReadLen : UDINT;
pDestAddr : DWORD;
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bExecute : BOOL;
tTimeout : TIME;
END_VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID : Indicates the ID of the database to be used.
sDBVarName : Gives the name of the variable that is to be read.
cbReadLen : Indicates the length of the buffer that is to be read.
pDestAddr : Contains the address of the buffer which is to receive the data that has been read.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P_72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.14 FB_DBWrite

FB_DEWRITE
—zMetlD : T_AmsMetld bBusy : BOOL—
—hOBID : UDIMT bErrar: BOOL—
—hédslD : UDIMT nEmlD : UDINT —
— s ar ame : T_MaxString #50LS5tate : ST_DBSOALE mor—
—nlGroup : UDIMT
—nlOffzet : UDIMT

—nifarSize : UDIMNT

—aarType . T_MaxSting
—zDBWarMame : T_MaxString
—eDBwiritetods : E_DBWritebodes
—tRingBufferTime : TIME
—InRingBufferCount : UDIMT
—{bEwecute : BOOL

—tTimeout : TIME
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The FB_DBWrite function block can be used to write the values of individual variables into databases.
The table structure have to contain the columns "Timestamp", "Name" and "Value". see SQL Compact
Database [P 29]. To use the function block, you have to declare the required database and ADS device in the

XML - configuration file.

VAR_INPUT

VAR INPUT
sNetID : T AmsNetID;
hDBID : UDINT;
hAdsID : UDINT;
sVarName : T _MaxString;
nIGroup : UDINT;
nIOffset : UDINT;
nvVarSize : UDINT;
sVarType : T _MaxString;
sDBVarName 3 TiMaxString;
eDBWriteMode : E DBWriteModes;
tRingBufferTime : TIME;
nRingBufferCount : UDINT;
bExecute : BOOL;
tTimeout : TIME;

END_VAR

sNetID . Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.

hDBID : Is the ID of the database to be used.

hAdsID : This is the ID of the ADS device to be used.

sVarName : Provides the name of the variable.

niGroup : Index group of the variable (optional, only on the BC9000).
nlOffset : Index offset of the variable (optional, only on the BC9000).
nVarSize : Size of the variable in bytes (optional, only on the BC9000).
sVarType : Data type of the variable (optional, only on the BC9000).

Possible variable data types:  "BOOL"/"LREAL"/"REAL" /"INT16" / "DINT" / "USINT" / "BYTE" /
"UDINT" / "DWORD" / "UINT16" / "WORD" / "SINT"

sDBVarName : Variable name to be used in the database.
eDBWriteMode : Determines if the new records will be added or if the existing records will be updated.
tRingBufferTime : Contains the maximum age of datasets in a table. (only at Ringbuffer WriteMode)

nRingBufferCount : Contains the maximum count of datasets in a table. (only at Ringbuffer_WriteMode)

bExecute : The command is executed with the rising edge.
tTimeout; : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be

accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.

nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the
bError output is set.

56 Version: 1.2 TS6420-0030



BECKHOFF

PLC API

sSQLState : Supplies the SQL error code [P_72] of the specified database type.

Logging of values from an ADS-device (not for

Logging of values from a BC9000

bError=> err,
nErrID=> errid,
sSQLState=> sglstate
) i

BC9000)

FB DBWritel ( FB DBWritel (
sNetID:= , sNetID:= ,
hDBID:= 1, hDBID:= 1,
hAdsID:= 1, hAdsID:= 1,
sVarName:= 'MAIN.TestVar', sVarName:= 'MAIN.TestVar',
sDBVarName:= 'DBTestVar', nIGroup:= 16448,
eDBWriteMode:= eDBWriteMode Append, nIOffset:= 0,
bExecute:= TRUE, nVarSize:= 16,

tTimeout:= T#15s, sVarType:= 'REAL',
bBusy=> busy, sDBVarName:= 'DBTestVar',

eDBWriteMode:= eDBWriteMode Append,
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> busy,

bError=> err,

nErrID=> errid,

sSQLState=> sglstate

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.15 FB_DBRecordDelete

FE_DBRECORDDELETE

—sMetlD : T_AmsMNetlD bBusy: BOOL—
—hDBID : UDINT bError: BOOL—
—chCmdSize  UDIMNT nErID : JDINT—

—pCmdAddr: UDINT
—hExecute : BOOL
—tTirmeout: TIME

sS0LState : ST_DBSOLEror—

The FB_DBRecordDelete function block allows to delete data records out of a database. The length of the
SQL - command could be till 10000 symbols. For using this function block you have to declare the database,

you want to delete from, in the XML - configuration file.

VAR_INPUT

VAR INPUT
sNetID : T AmsNetId;
hDBID : UDINT;
cbCmdSize : UDINT;
pCmdAddr : UDINT;
bExecute : BOOL;
tTimeout : TIME;

END VAR

sNetID

command is directed.

: Is a string containing the AMS network identifier of the target device to which the ADS

hDBID : Indicates the ID of the database to be used.
cbCmdSize : Indicates the length of the INSERT command.
pCmdAddr : Pointer to the executed INSERT command.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
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VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P _72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.16 FB_DBRecordInsert_EX

FE_DERECORDIMSERT_Ex

—zMetlD : T_AmzetD bBusgy : BOOL—
—KDEID : UDIMNT bError : BOOL—
—{chCmdSize : UDINT nEmD : UDIMT—

—pCradéddr: UDIMT  2SOLStake : ST_DBSGLE rrar—
— bExecute : BOOL
—{tTimeout : TIME

The FB_DBRecordInsert_EX function block allows individual data records to be written into a database. The
length of the SQL - command could be till 10000 symbols. For using this function block you have to declare
the database, you want to write to, in the XML - configuration file.

VAR_INPUT
VAR INPUT
sNetID : T AmsNetId;
hDBID : UDINT;
cbCmdSize : UDINT;
pCmdAddr : UDINT;
bExecute : BOOL;
tTimeout : TIME;
END_ VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.

hDBID : Indicates the ID of the database to be used.
cbCmdSize : Indicates the length of the INSERT command.
pCmdAddr : Pointer to the executed INSERT command.
bExecute : The command is executed with the rising edge.

tTimeout : States the time before the function is cancelled.
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VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P _72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7117 FB_DBRecordArraySelect

FBE_DERECORDARRAYSELECT

—sMetD ; T_AmsMetlD bBusy  BOOL—
—hDBID : UDINT bhError: BOOL—
—chCmdSize : LUDINT nErlD ; UDINTF—
—pCmdaddr; UDINT sE0LState . 5T _DESALEmor—
—nStatlindex ; UDINT nFecords ; LDINTH—

—nRecordCount ;: LIDINT
—chRecordArraySize  UDINT
—pDestiddr : DWORD
—hExecute ; BOOL
—tTimeout : TIME

The FB_DBRecordArraySelect allows some individual data records to be read from a database. The length
of the SQL-command could be till 10000 Symbols.

This function block is not compatible with ASCII files.

VAR_INPUT
VAR_INPUT
sNetID : T _AmsNetID;
hDBID : UDINT;
cbCmdSize : UDINT;
pCmdAddr : UDINT;
nStartIndex : UDINT;
nRecordCount : UDINT;
cbRecordArraySize : UDINT;
pDestAddr : DWORD;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the
ADS command is directed.
hDBID . Indicates the ID of the database to be used.
cbCmdSize : Indicates the size of the SELECT command.
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pCmdAddr : Pointer to the executed SELECT command.
nStartindex : Gives the index of the first data record that is to be read.
nRecordCount : Gives the count of data records that are to be read.

cbRecordArraySize : Provides the size of an arraystructure in bytes.

pDestAddr : Provides the address of the arraystructure into which the data records are to be
written.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
nRecords : UDINT;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [»_72] of the specified database type.

nRecords : Returns the number of data records.

Example in ST:

Because the table out of which a data record is to be read has the following structure...

Column name Data type
ID bigint
Timestamp datetime
Name nvarchar(80
Value float

... a PLC structure must be created having a comparable structure.

TYPE ST Record :

STRUCT
ID : T _ULARGE_ INTEGER;
Timestamp : DT;
Name : STRING (80);
VALUE : LREAL;
END_STRUCT
END_TYPE

To get the data type T_ULARGE_INTEGER, you have to add the library TcUtilities.lib to the PLC-Program

For ARM - processors the order of the data types is different and you have to add a "Dummy-BYTE" to the
struct because of the different byte alignment at ARM - processors.

TYPE ST Record :

STRUCT
ID : T ULARGE INTEGER;
Timestamp : DT;
Value : LREAL;
Name : STRING (80);
Dummy : BYTE;
END_STRUCT
END_TYPE
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PROGRAM MAIN

VAR
FB_DBRecordArraySelectl : FB_DBRecordArraySelect;
cmd : T Maxstring := 'SELECT * FROM myTable';
(* Unter ARMY¥)
(*cmd : T Maxstring := '"SELECT ID,Timestamp,Value,Name FROM myTable'¥*)
(B *)
recordArray : ARRAY [1..5] OF ST _Record;
busy : BOOL;
err : BOOL;
errid : UDINT;
sglstate : ST _DBSQLError;
recAnz : UDINT;
END_ VAR

PLC program

FB_DBRecordArraySelectl (
sNetID:= ,
hDBID:= 1,
cbCmdSize:= SIZEOF (cmd),
pCmdAddr:= ADR (cmd),
nStartIndex:= 0,
nRecordCount:= 5,
cbRecordArraySize:= SIZEOF (recordArray),
pDestAddr:= ADR (recordArray),
bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> busy,
bError=> err,
nErrID=> errid,
sSQLState=> sqglstate,
nRecords=> recAnz) ;

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.1.18 FB_DBStoredProcedures

FB_DESTOREDPROCEDURES

—{zMetiD : T_AmsMetlD bBuzy : BOOL—
—hDEID : UDINT BError: BOOL—
—sProcedureMame : T_kaxSting nEmD : UDINT —
—chParameterlist : UDIMT z50L5tate : ST_DBSCLE mar—

—{pParameterList : POIMTER TO ARRAY [0.Max STORED_PROCEDURES_PARAMETERS] OF ST_DBParameter
—bExecute : EOOL
—{tTimeout : TIME

With this function block FB_DBStoredProcedures you are able to start stored procedures. It is possible to
declare parameters which will be used in the stored procedures.

VAR_INPUT
VAR INPUT
sNetID : T_AmsNetID =Vig
hDBID : UDINT :=1;
sProcedureName : T MaxString =",
cbParameterList : UDINT;
pParameterlList : POINTER TO ARRAY[0..MAX STORED PROCEDURES PARAMETERS] OF ST DBParameter;
bExecute : BOOL;
tTimeout : TIME := T#15s;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the

ADS command is directed.
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hDBID : Is the ID of the database to be used.
sProcedureName : Provides the name of the stored procedure.

cbParameterList

pParameterList

: Provides the size of a parameter list in bytes.

: Provides the address of a parameter list.

bExecute : The command is executed with the rising edge.
tTimeout : Indicates the duration of the timeout.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be

accepted if "bBusy" remains TRUE.

bError : Becomes TRUE, as soon as an error occurs.

nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the
bError output is set.

sSQLState : Supplies the SQL error code [P _72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib (from
TWinCAT v2.10.0 CX (ARM) TcDatabaseSrv Version 1.0.13)

7.1.19 FB_DBStoredProceduresRecordArray

FBE_DBSTOREDPROCEDURESRECORDARRAY

chParameterList - UDINT

pParameterLizt : POINTER TO ARRAY [0.Max_STORED_PROCEDURES_FPARAMETERS] OF ST_DEParameter
nStartindes : UDINT

nRecordCount : UDIMT

chRecorddrmaySize : UDINT

pDestdddr : DWORD

bExecute : BOOL

tTimeout : TIME

z50L5kate : ST_DBSALE ror
nRecords : UDIMT

sMetlD : T_AmzMetiD bBusy : BOOL—
hOBID : UDIMNT bError: BOOL—
sProcedureM ame : T_Ma=Shing nEnlD : UDIMT—

With this function block FB_DBStoredProceduresRecordArray you can start stored procedures which return
data records. The difference between the FB_DBStoredProcedureRecordReturn and this function block is,
the FB_DBStoredProcedureRecordArray can return more than one record with one execution. It is possible
to declare parameters which will be used in the stored procedures.

VAR_INPUT
VAR _INPUT
sNetID : T _AmsNetID ='";
hDBID : UDINT =1;
sProcedureName : T_MaxString =vv
cbParameterList : UDINT;
pParameterList : POINTER TO ARRAY[0..MAX STORED PROCEDURES PARAMETERS] OF ST DBParameter;
nStartIndex : UDINT;
nRecordCount : UDINT
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cbRecordArraySize : UDINT;
pDesAddr : DWORD;
bExecute : BOOL;
tTimeout : TIME := T#15s;
END VAR
sNetID . Is a string containing the AMS network identifier of the target device to which the

ADS command is directed.

hDBID
sProcedureName
cbParameterList

pParameterList

: Is the ID of the database to be used.

: Provides the name of the stored procedure.
: Provides the size of a parameter list in bytes.

: Provides the address of a parameter list.

nStartindex : Gives the index of the first data record that is to be read.
nRecordCount : Gives the count of data records that are to be read.
cbRecordArraySize : Provides the size of an array structure in bytes.
pDestAddr : Provides the address of the array structure into which the data records are to be
written.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST DBSQLError;
nRecords : UDINT;
END_ VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P _72] of the specified database type.

nRecords : Returns the number of data records.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib (from Version
TwinCAT v2.10.0 CX (ARM) 1.0.17)

TS6420-0030 Version: 1.2 63



PLC AP BECKHOFF

7.1.20 Obsolete

7.1.201 FB_DBAuthentificationAdd

FE_DEAUTHEMTIFICATIOMADD

—gMetlD : T_AmsMetld bBusy : BOOL—
— hDBID : DIMT BErrar: BOOL—
—zDBSystemDB : T_bawSting nEmlD : UDINT —
—zDBzerld : T_kaxString
—sDBPaszword : T_MaxString
— bEsecute : BOOL
—tTimeout : TIME

The function block FB_DBAuthentificationAdd permits authentication information of declared database
connection to be added to the XML configuration file or to be changed.

VAR_INPUT

VAR _INPUT
sNetID : T _AmsNetID;
hDBID : DINT;
sDBSystemDB : T MaxString;
sDBUserId : T MaxString;
sDBPassword : T MaxString;
bExecute : BOOL;
tTimeout : TIME;

END VAR

sNetID . Is a string containing the AMS network identifier of the target device to which the ADS

command is directed.

hDBID . Indicates the ID of the database to be used.

sSystemDB : Only at "Access Databases". Contains the path to the MDW-file.
sUserld : Indicates the username for the registration.

sPassword : Contains the password.

bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
END_ VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] when the bError output is set.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)
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7.1.20.2 FB_DBRecordinsert
FE_DBRECORDIMSERT
—zMetlD : T _AmsMetiD bBEuzy : BOOL—
—{hDEBID : UDIMT bErrar: EOOL—
—lglnzertCmd : T_baxSting nEnlD ;: UDIMT —
—bEwecute : BOOL S0 State : ST_DBSALE rmor—
—tTimeout : TIME

The FB_DBRecordInsert function block allows individual data records to be written into a database. For
using this function block, you have to declare the database, you want to write to, in the XML - configuration
file.

VAR_INPUT
VAR _INPUT
sNetID : T AmsNetId;
hDBID : UDINT;
sInsertCmd : T MaxString;
bExecute : BOOL;
tTimeout : TIME;
END_ VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID . Indicates the ID of the database to be used.
sinsertCmd : Indicates which INSERT command is to be executed.
bExecute : The command is executed with the rising edge.
tTimeout . States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [P_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P_72] of the specified database type.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)
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7.1.20.3 FB_DBRecordSelect

FE_DBRECORDSELECT

—sMetlD : T_AmsMetlD bBusgy : BOOL—
—hOEID : UDINT bError : BOOL—
—z5SelectCmd : T_MaxSting nEnlD : UDIMT—
—nRecordindex : UDIMNT  250LState : ST_DBSOLE mor—
—cbRecordSize : UDIMT nRecords : UDIMT—

—{pDeztdddr : DwWORD
—bEwxecute : BOOL
—tTirmeout : TIME

The FB_DBRecordSelect allows individual data records to be read from a database.
This function block is not compatible with ASCII files.

VAR_INPUT
VAR INPUT
sNetID : T_AmsNetID;
hDBID : UDINT;
sSelectCmd : T _MaxString;
nRecordIndex : UDINT;
cbRecordSize : UDINT;
pDestAddr : DWORD;
bExecute : BOOL;
tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID . Indicates the ID of the database to be used.
sSelectCmd : Indicates which SELECT command is to be executed.

nRecordIindex : Gives the index of the data record that is to be read.

cbRecordSize : Provides the size of a data record in bytes.

pDestAddr : Provides the address of the structure into which the data record is to be written.
bExecute : The command is executed with the rising edge.
tTimeout : States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST DBSQLError;
nRecords : UDINT;
END_ VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted if "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [P 72] of the specified database type.

nRecords : Returns the number of data records.
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Example in ST:

Because the table out of which a data record is to be read has the following structure...
Column name Data type

ID bigint

Timestamp datetime

Name ntext

Value float

... a PLC structure must be created having a comparable structure.

TYPE ST Record :

STRUCT
ID : T ULARGE INTEGER;
Timestamp : DT;
Name : STRING;
VALUE : LREAL;
END_STRUCT
END_ TYPE

To get the data type T_ULARGE_INTEGER, you have to add the library TcUstilities.lib to the PLC-Program

For ARM - processors the order of the data types is different and you have to add a "Dummy-BYTE" to the
struct because of the different byte alignment at ARM - processors.

TYPE ST Record :
STRUCT
ID : T ULARGE INTEGER;
Timestamp : DT;
Value : LREAL;
Name : STRING;
Dummy : BYTE;
END STRUCT
END TYPE

PROGRAM MAIN
VAR
FB DBRecordSelectl : FB_DBRecordSelect;
cmd : T Maxstring := '"SELECT * FROM myTable';
(*FOR ARM *)
(*cmd : T Maxstring := 'SELECT ID, Timestamp,Value,Name FROM myTable';*)

record : ST _Record;
busy : BOOL;
err : BOOL;
errid : UDINT;
recAnz : DINT;

END_ VAR

PLC program

FB_DBRecordSelectl (

sNetID:= ,
hDBID:= 2,

sSelectCmd:= cmd,
nRecordIndex:= 0,

cbRecordSize:= SIZEOF (record),
pDestAddr:= ADR (record),
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> busy,

bError=> err,

nErrID=> errid,

nRecords=> recAnz) ;

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

TS6420-0030 Version: 1.2 67




PLC AP BECKHOFF

7.1.20.4 FB_DBRecordSelect_EX

FE_DEBRECORDSELECT _Ex

—sMetiD ; T_AmzMetlD bBuszy : BOOL—
—hDEID : UDINT bErrar : BOOL—
—{chCmdSize : UDINT nEmlD ; UDIMT —
—{pCrnddddr : UDIMT $50L5tate - ST_DESOLE ror—
—nRecordindes : UDINT nFRecords ; UDIMT—

—cbRecardSize : UDIMNT
—{pDezthddr : DWW ORD
—bExecute : BOOL
—tTimeout ; TIME

The FB_DBRecordSelect EX allows individual data records to be read from a database. The length of the
SQL-command could be till 10000 Symbols.

This function block is not compatible with ASCII files.

VAR_INPUT
VAR _INPUT

sNetID : T _AmsNetID;

hDBID : UDINT;

cbCmdSize : UDINT;

pCmdAddr : UDINT;

nRecordIndex : UDINT;

cbRecordSize : UDINT;

pDestAddr : DWORD;

bExecute : BOOL;

tTimeout : TIME;
END VAR
sNetID : Is a string containing the AMS network identifier of the target device to which the ADS
command is directed.
hDBID . Indicates the ID of the database to be used.
cbCmdSize : Indicates the size of the SELECT command.
pCmdAddr : Pointer to the executed SELECT command.

nRecordindex : Gives the index of the data record that is to be read.

cbRecordSize : Provides the size of a data record in bytes.

pDestAddr : Provides the address of the structure into which the data record is to be written.
bExecute : The command is executed with the rising edge.
tTimeout . States the time before the function is cancelled.
VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST DBSQLError;
nRecords : UDINT;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be

accepted if "bBusy" remains TRUE.

bError : Becomes TRUE, as soon as an error occurs.
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nErriD

: Supplies the ADS Error Code [P_115] or the TcDatabaseSrv Error Codes [»_118] when the

bError output is set.

sSQLState : Supplies the SQL error code [»_72] of the specified database type.

nRecords : Returns the number of data records.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib

TwinCAT v2.10.0 CX (ARM)

7.1.20.5

FB_DBStoredProceduresRecordReturn

sMetlD : T_AmsMetlD
hDBID : UDIMT

chParameterlizt : UDINT

nRecordindes : UDINT
chRecordSize : UDINT
pRecorddddr : 0w ORD
bExecute : EOOL
Timeout : TIME

sProcedureM ame : T_kaxSting

pParameterList : POIMTER TO ARRAY [0.MAx_STORED_PROCEDURES_PARAMETERS]OF ST_DBParameter

FB_DBSTOREDPROCEDURESRECORDRETURM

bBusy : BOOL
bError : BOOL

nEmlD : UDIMT
g50LState : ST_DBSCGLE mor
nRecords : UDIMT

With this function block FB_DBStoredProcedures you are able to start stored procedures which return a data
record. It is possible to declare parameters which will be used in the stored procedures.

VAR_INPUT

VAR INPUT
sNetID
hDBID
sProcedureName

cbParameterList :
: POINTER TO ARRAY[O..MAX_STORED_PROCEDURES_PARAMETERSJ
: UDINT;

: UDINT;

: DWORD;

: BOOL;

: TIME := T#15s;

pParameterlList
nRecordIndex
cbRecordSize
pRecordAddr
bExecute
tTimeout

END VAR

sNetID

: T AmsNetID g=lg
: UDINT :=1;
: T MaxString g=U U g

UDINT;
OF ST DBParameter;

: Is a string containing the AMS network identifier of the target device to which the

ADS command is directed.

hDBID
sProcedureName
cbParameterList
pParameterList
nRecordindex
cbRecordSize
pDestAddr
bExecute

tTimeout

. Is the ID of the database to be used.

: Provides the name of the stored procedure.
: Provides the size of a parameter list in bytes.

: Provides the address of a parameter list.

: Gives the index of the data record that is to be read.

: Provides the size of a data record in bytes.
: Provides the address of the structure into which the data record is to be written.
: The command is executed with the rising edge.

: States the time before the function is cancelled.
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VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;
sSQLState : ST _DBSQLError;
nRecords : UDINT;
END VAR
bBusy : The command is in the process of being transmitted by ADS. No new command will be
accepted as long as "bBusy" remains TRUE.
bError : Becomes TRUE, as soon as an error occurs.
nErriD : Supplies the ADS Error Code or the TcDatabaseSrv_Error_Codes when the bError output is
set.

sSQLState : Supplies the SQL error code [P _72] of the specified database type.

nRecords : Returns the number of data records.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib (from
TwWinCAT v2.10.0 CX (ARM) TcDatabaseSrv Version 1.0.13)

Also see about this
ADS Return Codes [ 115]
Internal Errorcodes of the TwinCAT Database Server [ 118]

7.2 Functions

7.21 F_GetVersionTcDatabase

F_GETVERSIONTCDATABASE

— rv'erzionE lement ; INT F_GetWersionTcDatabaze : UINT—

This function can be used to read PLC library version information.

FUNCTION F_GetVersionTcDatabase: UINT

VAR _INPUT
nVersionElement : INT;
END VAR

nVersionElement : Version element to be read. Possible parameters:

* 1 : major number;
* 2 : minor number;
* 3 :revision number;

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)
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7.3 Data types

7.3.1 ST_DBColumnCfg

TYPE ST DBColumnCfg :

STRUCT

sColumnName : STRING (59) ;

sColumnProperty : STRING(59);

eColumnType : E DbColumnTypes;
END_ STRUCT
END TYPE
sColumnName : Contains the name of the column to be created.
sColumnProperty : Contains certain column properties.
eColumnType : Gives the type of column.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.3.2 ST_DBXMLCfg

TYPE ST DBXMLCfg :

STRUCT

sDBName : STRING;

sDBTable : STRING;

nDBID : DINT;

eDBType : E DBTypes;
END_STRUCT
END TYPE
sDBName : Contains the name of the database.
sDBTable : Contains the name of the table.
nDBID : Returns the ID of the database.
eDBType : Contains the type of the database.

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.3.3 ST_ADSDevXMLCfg

TYPE ST ADSDevXMLCfg :

STRUCT
sAdsDevNetID : T AmsNetID;
tAdsDevTimeout : TIME;
nAdsDevID : DINT;

TS6420-0030
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nAdsDevPort
END_STRUCT
END_TYPE

sAdsDevNetID
tAdsDevTimeout
nAdsDevID
nAdsDevPort

Requirements

: UINT;

: Is a string containing the AMS network identifier of the Ads-device.
: Contains the timeout of the Ads-device.
: Returns the ID of the Ads-device.

: Indicates the Ams-port of the Ads-device.

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)
7.3.4 ST_DBSQLError
TYPE ST DBSQLError :
STRUCT
sSQLState : STRING(5) ;
nSQLErrorCode : DINT;
END STRUCT
END_TYPE
sSQLState : Contains the 5 character error code which follows the SQL ANSI standard.
nSQLErrorCode : Contains the database specific error code .

If no error occured the structure contains the following values.:

sSQLState :='00000";
nSQLErrorCode := 0;

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)
7.3.5 ST_DBParameter
TYPE ST DBParameter :
STRUCT
sParameterName : STRING (59);
cbParameterValue : UDINT;
pParameterValue : UDINT;
eParameterDataType : E_DBColumnTypes;
eParameterType : E DBParameterTypes;
END_ STRUCT
END_TYPE
sParameterName : Contains the name of the parameter.

cbParameterValue

pParameterValue
eParameterDataType

pParameterValue

: Contains the size of the used variable in bytes.

: Contains the pointer address of the used variable.
: Gives the data type [P 73] of the parameter.

: Gives the type [P_74] of the parameter.
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declaration sample

variable declaration

PROGRAM MAIN
VAR

paraList: ARRAY [0..2] OF ST DBParameter;

pl: DINT := 3;

p2: LREAL;

p3: STRING;
END_ VAR

PLC PROGRAM

paralist[0].sParameterName :=
paralist[0] .eParameterDataType
paralist[0] .eParameterType :=

paralist[0] .cbParameterValue

paralist[0] .pParameterValue

paralist[l].sParameterName :=
paralist[1l] .eParameterDataType
paralist[l].eParameterType :=

paralList[1l].cbParameterValue
paralist[l].pParameterValue

paralist[2].sParameterName :=
paralist[2].eParameterDataType
paralist([2] .eParameterType :=

paralist[2].cbParameterValue

lpll;

eDBColumn Integer;

eDBParameter Input;
SIZEOF (pl) ;
ADR (pl) ;

lp2l;

eDBColumn Float;

eDBParameter Output;
SIZEOF (p2) ;
ADR (pl) ;

lp3l’.

eDBColumn NText;

eDBParameter Output;
SIZEOF (p3) ;

paralist[2] .pParameterValue ADR (p3) ;

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib (from
TwinCAT v2.10.0 CX (ARM) TcDatabaseSrv Version 1.0.13)

7.3.6

TYPE E_DbColumnTypes
(

eDBColumn_BigInt :=0,
eDBColumn Integer g=1,
eDBColumn SmallInt :=2,
eDBColumn_ TinyInt :=3,
eDBColumn_Bit g=4l,
eDBColumn Money 8=5,
eDBColumn Float :=6,
eDBColumn_Real =7,
eDBColumn_DateTime :=8,
eDBColumn NText 3=9,
eDBColumn NChar :=10,
eDBColumn_Image :=11,
eDBColumn NVarChar :=12,
eDBColumn_Binary s=13,

eDBColumn VarBinary :=14
)i
END TYPE

Requirements

E_DbColumnTypes

Development Environment Target System PLC libraries to include

TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib

TwinCAT v2.10.0 CX (ARM)
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7.3.7 E_DBTypes

TYPE E DBTypes :
(
eDBType Mobile Server
eDBType Access
eDBType Sequal Server
eDBType ASCII
eDBType ODBC_MySQL
eDBType ODBC PostgreSQL :
eDBType ODBC Oracle
eDBType ODBC DB2

~ ~ ~ 0~ 0~

~

~

W Jo U WN P O
~

eDBType ODBC_InterBase
eDBType ODBC Firebird
eDBType XML

eDBType OCI Oracle

9,
10
11

)i
END_TYPE

Requirements

, (*not supported¥*)

Development Environment

Target System

PLC libraries to include

TwinCAT v2.10.0

PC or CX (x86)

TwinCAT v2.10.0

CX (ARM)

TcDatabase.Lib

7.3.8

TYPE E DBValueType :
(
eDBValue Double
eDBValue Bytes

)
END TYPE

Requirements

E_DBValueType

Development Environment Target System PLC libraries to include
TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.3.9

TYPE E_DBWriteModes :
(

E_DBWriteModes

eDBWriteMode Update = 0,
eDBWriteMode Append =1,
eDBWriteMode RingBuffer Time = 2,
eDBWriteMode RingBuffer Count = 3
)i
END TYPE
Requirements
Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib
TwinCAT v2.10.0 CX (ARM)

7.3.10

TYPE E DBParameterTypes :

(
eDBParameter Input
eDBParameter Output
eDBParameter InputOutput
eDBParameter ReturnValue

E_DBParameterTypes

~

LI I
w N = O
~ ~

~
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eDBParameter OracleCursor
)i
END_TYPE

Requirements

Development environment Target system type PLC libraries to be linked
TwinCAT v2.10.0 PC oder CX (x86) TcDatabase.Lib (from
TwinCAT v2.10.0 CX (ARM) TcDatabaseSrv Version 1.0.13)

7.4 Constants

7.41

VAR GLOBAL CONSTANT

Global Variables

AMSPORT DATABASESRV UINT = 21372;
DBADS TIGR RELOADXML UDINT :=16#100;
DBADS IGR GETSTATE UDINT :=16#200;
DBADS IGR DBCONNOPEN UDINT :=16#300;
DBADS IGR DBCONNCLOSE UDINT :=16#301;
DBADS IGR ADSDEVCONNOPEN UDINT :=16#302;
DBADS IGR ADSDEVCONNCLOSE UDINT :=16#303;
DBADS TGR DBSTOREDPROCEDURES UDINT :=16#400;
DBADS IGR DBSTOREDPROCEDURES RETURNRECORD UDINT :=16#401;
DBADS IGR_DBSTOREDPROCEDURES RETURNRECORDARRAY UDINT :=16#402;
DBADS TIGR START UDINT :=16#10000;
DBADS IGR STOP UDINT :=16#20000;
DBADS_IGR_DBCONNADD UDINT :=16#30000;
DBADS TIGR ADSDEVCONNADD UDINT :=16#30001;
DBADS IGR ODBC_ DBCONNADD UDINT :=16#30010;
DBADS IGR_GETDBXMLCONFIG UDINT :=16#30101;
DBADS TIGR GETADSDEVXMLCONFIG UDINT :=16#30102;
DBADS IGR DBWRITE UDINT :=16#40000;
DBADS_IGR DBREAD UDINT :=16#50000;
DBADS IGR DBTABLECREATE UDINT :=16#60000;
DBADS IGR DBCREATE UDINT :=16#70000;
DBADS IGR DBRECORDSELECT UDINT :=16#80001;
DBADS TGR DBRECORDINSERT UDINT :=16#80002;
DBADS IGR DBRECORDDELETE UDINT :=16#80003;
DBADS IGR_DBAUTHENTIFICATIONADD UDINT :=164#90000;
MAX DB TABLE COLUMNS UDINT = 255;
MAX XML DECLARATIONS UDINT = 255;
MAX STORED_ PROCEDURES PARAMETERS UDINT = 255;

END VAR

Requirements

Development Environment Target System PLC libraries to include

TwinCAT v2.10.0 PC or CX (x86) TcDatabase.Lib

TwinCAT v2.10.0 CX (ARM)
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8 Samples

8.1 Quick Start

The following PDF-Document contains the handout from a workshop with the topic TwinCAT Database
Server.

This handout explain in detail how to work with the XML-configuration file editor and shows the function of
several function blocks out of the PLC.

Download as PDF: Sample 9 "Workshop Handout" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11407900555/.pdf

Technical Workshop

Topic: TwinCAT Database Server

Step by step introduction for hands on with TwinCAT Database Server.

1. Foreword

There are two possibilities to configure the TwinCAT Database Server - on the one hand out of the PLC
Control and on the other hand with TwinCAT Database Server XML Configuration File Editor. Today we
discuss a small example for the configuration with XML Editor, but there is also an instruction for the second
way for testing yourself.

2. DataBaseServer Configuration with XML Editor

Open the Editor under Start -> All Programs -> TwinCAT System -> TwinCAT DataBase Server -> XML
Configuration File Editor

4| TwinCAT Database Server Config o ==
File Item View Language Help

NEsHY IRE LX 2QI6 )@

| Configuration Explarer n x| &% Confi ion | q b
a,;ﬂ Conrfiguration - -

i[]7 Databases
4y ADSDevices
iLily Symbolgroups

@ 4 TwinCAT

e l Database Server

| Message List o X

Timestamp Message

MNew file ... Done Manual
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At first you have to add a new database. Right click on Database as it is shown in the picture or by the
symbols in the tool bar.

=== e

'« TwinCAT Database Server Config

File Item View Language Help
NEwHR ORE X 3Q &) @ ,.
Configuration Explorer # X[ g* Configuration | 4
(-4 Corfiguration

% ApeD|T) AddDatabase |\, |

Symbo @ Add ADSDevice
#3  Add Symbolgorup

1 Copy
2 Delete

TwinCAT

Database Server

Message List

Timestamp Message

Mew file ... Done I Manual l I |

In the next step you must configure your database. Not everybody has got the great databases on his

system, that's why we choose the ASCII database.
You can find the declaration of all different database types, which we support, in the Information System.

mk:@MSITStore:tcdbserver.chm/html/tcdbserver dbdeclaration.htm [P 76]

Choose the DBType ASCII. If you only will log alphanumeric data types and Boolean choose “Double” for
DBValueType. Otherwise select “Bytes” for the log of structures and strings too.
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File Item View Language Help
N HG TS X320 & r &) }
Conrfiguration Explorer o ox L_] Datab l] q b
= Configuration Database 1
Q] Databases
i J DB1{"ASCII") DBID DEType DBValueType
ADSDevices ® Double
4 Symbolgroups
© Bytes
Datat [ M5 Access €
e M Excel
| MS Compact SQL
) MS SQL
Database Provider Windows Azure SQL
| ODBC_DB2
ODBC_AS400_|Series
Datat ud ODBC_Firebird
QDEBC_InterBase
NET_MySQL E]
ODBC_MySQL
Table name 0Cl Oracle
| ODBC_Oracle
QDBC_PostgreSQL
AML
[ authentication Free Connectionstring |
Message List 1 x
Timestamp Message
(i) 09.04201313:1245  Add Database "DBID:1" to XML Corfiguratiorfile.
Add Database ... Done I Manual I I |

For an ASCII database you must indicate only the database URL, like it is shown in the next picture. You still
need the Database ID (DBID) later on and also the AdsID which you can see on the next page.

File Item View Language Help
NS HR RS X2 | J.
Corfiguration Explarer o x || Datat 1] 4 b
E? Cortiguration Database 1
=[] Databases
i e[ DB1"ASCII") DEBID DEType DBValueType
Ly Symbolgroups
Database Server © Bytes
Database Provider
Database Ud
CATwinCAT \TeDatabase SrvSamplest TestDB asc D
Table name
[ authertication
Message List 3 x
Timestamp Message
(i) 09.04201313:1245  Add Database "DBID:1" to XML Corfiguratiorfile.
Add Database .. Done I Manual I I |

Add an AdsDevice and insert your AdsNetID, also your AdsPort. If you use the local system, you don’t need

to type your NetID.
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File Item View Language Help

NENEAQ (IR DBX(2A&]) (@

Remote Computers

@B, Device 1 (local” : 801) Remote PC
Symbolgroups

CX-07B46A 5.7.130.106.1.1
CX-DEFG4F 5142467311

CX-AOF35E6 5.15.133.230.1.1
AdsNetID CXAFFD56 5.15.253.86.1.1
172176414211 am CX_0172AE 511141741
CX_046288 5498139.11
Timeout ADS Read/Write CX_07BFaC 57.191.140.11

o0

Timestamp Message

@ 05.04.201313:16:30  Add AdsDevice "AdsID:1" to XML Configurationfile.
(i) 09.04201313:1245  Add Database "DBID:1" to XML Corfiguratiorfile.

Add AdsDevice ... Done

If you create a configuration for a remote system, you have the possibility to choose your target in the table
on the right side. Now you can insert a Symbolgroup with variables from your PLC project.

File Item View Language Help

DNEwHG GdE 2X 2Q G » @]

SymGrplD Direction AdsID DEID

[ 1 | [ADS_to_DB_APPEND e [ [ Symbols:

DEMName Symbolname Type Bit Size LogMode

a Device 1 ("local" : 801)

Timestamp Message
@ 05.04201313:1813  Add SymbolGroup "Group:1" to XML Configurationfile.

(i) 09.04201313:116:30  Add AdsDevice "AdsID:1" to XML Configuratiorfile.
(i) 09.04201313:112:45  Add Database "DEID:1" to XML Corfigurationfile.

Add Symbolgroup ... Done
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Before you configure your Symbol group, you have to “Build” your PLC project. Open TwinCAT PLC Control
with PLCVariableSample.pro file and then Project -> Build. This is important for the generation of the tpy file.
You can search for variables about the “Import Symbols” button in the Database Editor.

i‘] TwinCAT Database Server Configurator EI@
File Iem View Language Help
MEwEdS B8 X2 H » @
Corfiguration Explorer 1 x|
=g Corfiguration

mbolgroup 1
(1] Databases d graup
L_] DB 1 ("ASCII") SymGrplD Direction Cycletime AdsID
& ADSDevices Symbols: 0
ik Device 1(local’] -
E‘% Symbolgroups %'L}y <« TwinCAT » TcDatabaseSrv » Samples - |$,. | | Search Samples
(% Group 1 {Symbol
Crganize « MNew folder = - 9
¢ Favorites * Name Date modified Type
P Desktop | u PLCVariableSampletpy 05.04,201313:20 TPY File
i Downloads
5l Recent Places
L Data
|4 Libraries
@ Documents =
Ji Music
[&=] Pictures
B videos
] 1 | *
Message List File name: PLCVariableSample.tpy - ’TP‘Hiis (*.tpy} VI T e
Timestamp Me| [ Open |v] ’ it ]
(D 09.042013131813 Ad .
(i) 09.0420131316:30  Adérrosorevme—rmsroT—Torer e CormmrETr-

(i) 09.04201313:1245  Add Database "DBID:1" to XML Configuratiorfile.

Import Symbols ... I

Manual I
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;l:'j Symbeolcollection

=

El,ﬂ# PLCW ariableS ample. tpy

DItk [REAL)
DIMM2 [REAL)
DitMM3 [REAL)
Ditr44 [REAL)
Dl [LREAL)
DIMME [IMT)
DitA7 [DINT]
DIt fW0ORD)
Ditr3 [DwWaORD)
Ditr10 [REAL)
DIMr11 [REAL)
D12 [REAL)
DItr13 [REAL)
Ditr14 [REAL)
DiMr15 [REAL)
DIMM1E [REAL)
D17 [REAL)
Dir13 [REAL)
DiMr19 [REAL)
Ditr420 [REAL)
D21 [REAL)
D22 [REAL)

DM [REAL]
kAR 24 (RE AL D

m

expand structs and arrays

zelected tems: &

Cancel

I 0K,

For example, you choose the first five variables of the Symbol collection. You can change the Log Mode for
each variable, like it is shown in the next picture. You must set the AdsID and the DBID, which you know
from the sides before.
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File Item View Language Help

DEEFHD HEf X 2Q G » @]

SymGmID Direction
| 1 | [aDStoDBAPPEND  ~]

DBName Symbolname BitSize
» MAIN.DIMM1

DIMM2 MAIN.DIMM2
DIMM3 MAIN.DIMM3
DiMm4 MAIN.DIMM4
DIMME MAIN.DIMMS

@ Device 1 ('local” : 801)
Symbolgrouy

Timestamp Message

@ 095.04.2013 13:27:13 Import Symbols: 5 Symbols imported.

@ 05.04201313:1813  Add SymbolGroup "Group:1" to XML Configurationfile.
(i) 09.04201313:16:30  Add AdsDevice "AdsID:1" to XML Configurationfils.
(i) 09.04201313112:45  Add Database "DEBID:1" to XML Corfiguratiorfils.

Import Symbols ... Done

File Item View Language Help

DEwHdD B8 X 2Q 0|y @]

Q] Databases
| DB 1("ASCI")
ADSDevices
ﬁ Device 1 ("local" : 801)
=+ Symbolgroups DB_UPDATE
i Group 1 {Symbols:5) o8 = BitSize

MAIN.DIMM2

MAIN.DIMM3
MAIN.DIMM4
MAIN.DIMMS

Timestamp Message

@ 05.04201313:2713  Import Symbols: 5 Symbols imported.

@ 05.04201313:1813  Add SymbolGroup "Group:1" to XML Configurationfile.
(i) 09.04201313:16:30  Add AdsDevice "AdsID:1" to XML Configuratiorfile.
(i) 09.04.201313:1245  Add Database "DBID:1" to XML Corfiguratiorfile.

Import Symbols ... Done

You have the possibility to choose the communication direction. In this case ADS_to_DB_APPEND is
selected.

ADS_to_DB_APPEND:
This option appends the new data entries to the old in the database.
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ADS_to_DB_UPDATE:
This option updates the available entries in the database.

ADS_to_DB_RINGBUFFER:

With this write mode you can limit the count or the age of datasets at databasetables.

DB_to_ADS:

This communication direction describes the reading of values from the database into the PLC.

If the Database Server should be used without the PLC (only logging from PLC variables), the option
AutoStart must be set. So the Database Server immediately starts creating the connections to the declared
database and ADS-devices after a TwinCAT start. Therefore you have to create a Bootproject from
PLCVariableSample.pro. Finally you have to save your DB configuration in the Editor under C:

\TwinCAT\Boot.

!:!h TwinCAT Database Server Configurator

File Item View

Language Help

(NS IRE X 20 &> @]

Configuration Explorer

1 X

Ehﬁﬁ Corfiguration
E|-qJ Databases

ADSDevices

% Symbolgroups

-l DB 1{"ASCII")

a Device 1 ("local" : 801)

StartUp
) Manual

BkMoSta't ( Starts the cyclic read or write of the symbolgroups after TwinCAT restart. )

Configuration

( Standard StartUp for using all function blocks of the PLC Lib. )

[ Creating Emorodfile {creates a text file where all occured emors will be stored)

&

“TeDBSrvEmorLog b

Password

[ Impersonate User (mpersonate user logins for network connections)

Meszage List

Timestamp

(L) 09.04.2013132713
(L) 09.04.201313:18:13
(L) 09.04.2013 13:16:30
(L) 09.04.201313:12:45

Message

Import Symbols: 5 Symbols imported.

Add SymbolGroup "Group:1" to XML Configurationfile.
Add AdsDevice "AdsID:1" to XML Configurationfile.
Add Database "DBID:1" to XML Configurationfile.

Import Symbols ... Done

Q>

4. Configuration

test

Go to PLC Control and start the PLC, after that create a Bootproject and make a TwinCAT restart. Look for
the test database “TestDB” under C:\TwinCAT\TcDatabaseSrv\Samples.

This was a small introduction for the Beckhoff Database Server. Have fun with it. Questions? Then write me
an email! For professionals follows a small instruction for the configuration of the Database Server from the

PLC.

5. DataBaseServer Configuration from the PLC

Task:

Create a Microsoft Compact SQL database from the PLC Control, add a database connection and insert a
new table in your database. Finally use the write function block with the ring buffer mode “RingBuffer_Count”
to write 100 times a variable into the table of your database.
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At first insert a R_TRIG function block to start your program with a rising edge. After that create a state

machine for the call of your database function blocks, like it is shown in the picture below.
DOOT[FROGRARM bAIN

DO00Z[vAR

0003 fhDBCreate :FE_DBCreate;

g thDBConsdd : FE_DEConnectionAdd;
0005 thDBTahleCreate :FB_DBTahleCreate;
000G faDBWYrite : FB_DB'WWite:

ooo?

0oos state AT =00

ooog F_Edge CRB_TRIG;

oo1o bExecute cBOOL
OOIEMND_WAR

R

DO071i* Take care for the testwith FBE_DBCreate that the database do not exist-» for a second run delete the DE*)
D002F_Edge (CLK = bExecute);

D003(F R_Edge 0 THEM

ooo4 state = 1;

DOOS(EMND_IF

000&

D007 CASE state OF

Dooa 0:  *idle state ™

ooog :

no10 1. [*Create a Database ®)

oot :

0072 11: *ls the FE_DBCreate busy? ™)

0013 :

0014 2. ™Add a connection to vour Database ™
0015 :

D01k 21: *lsthe FBE_DBConnectionAdd busy? *)
ooz :

0018 3 [*Create atable foryour Database ®)
o019 :

noz0 31 (*lsthe FE_DETableCreate busy? ™)

oozt :

Doz2 4. *Write cyclicwalues into wour Database *)
oonE3 :

0024 41: ¥ ls the FE_DBEWrite busy? ™)

00Es :

DDEE(EMD_CASE

Now declare all other variables that you need. Especially the structure of the table. You can find a

descri

iption how to do this for Microsoft Compact SQL in the Information System [P 29]:

An AutolD is generated in the “ID” column. The value in this column is always increased by 1. The
“Timestamp” column stores the time at which the data record was saved. And the name of the variable is
stored in the third column. Under “Value” you find the values of the variables.

You can take the remaining variables from the next picture.
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D00 PROGRAR bAIN

DoD2 AR

003 thDBCreate - FE_DEBCreate;

0004 thDBConAdd : FB_DBConnectionaAdd;

nons thDBTahleCreate :FBE_DBTakleCreaate;

D00k fhDBWrite : FB_DB'rite;

0oo?

noog state SANT =10

Doos F_Edge "RB_TRIG;

0010 hExecute (BOOL

oa11

no12 bError :BOOL

0013 uErrlD CUDINT;

0014

D015 uDhID DI i* Databasze D)

001G uAdsiD SUDINT =1 i* =etyour ADS D™

0017

0018 * Table structure:

0019 tablestrc: ARRAY [0.3] OF ST_DBColumnCiy =

Doz0 (sCalumnMame ="ID", sCalumnProperty = IDENTITY(1,1), eColumnType = EDBCOLUMMN_BIGIMNT),
D0Z21 (sCalumnMame = Timestamp', eColumnType = EDBCOLUMMN_DATETIME).
D022 (sCalumniMame = 'Name’, eColumnType = EDBECOLUMMN_NTEXT).

D023 (sColumnMame = “alue'. eColumnType = eDBCaolumn_Integer);

oo24

D025 iLogvariable SN i*Logwariakble ®)
DOZ2E|EMD_waAR

The next steps.

FB_DBCreate:

0007 CASE state OF

000g| 0. *idle state ™)

oooy

o1y

0011 1. (*Create a Database ™)

00z thDBCreate] shetlD =,

0013 sPathMame = 'CATwinCATYTcDatabhaseSrASamples',
0014 sDBEMame = 'DBE_ITW"

0075 eDBTvpe = eDBType_tohile_Server,
007 soystemDBE =

0017 sllserld =

0018 sFassward =,

001y bExecute =TRUE.

D020 tTimeout =T#E0s,

00ET| bBusy =,

N0EZ] bErrar =» bErrar,

0023 nEriD =» UErlD;

D024 state = 11;

025

D02 11:

D027 fbDBCreate(hExecute = FALSE):

00Eg| IF MOT thDEBCraate bBusy AND MOT fbDBCreate bErrar THEMN
D02y state = 2

0030 END_IF

In state number one you have to insert the FB_DBCreate. The path of the database must be given to this
function block. But you must provide that this database does not exist yet. Otherwise, there is an error
message. In state 11 you must wait until the function block is not busy.

FB_DBConnectionAdd:
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0032 Z:(*Add a connection to wour Database®)

0033 fbDBEConAdd{sNetD =,

0034 eDBTvpe =eDBType_kohile_Serser,
0035 eDBEYalueType =eDBvalue_Double,

0036 sDBServer =,

0037 sDBProvider =,

0038 sDBL ='"CATwinCATVTcDatabaseSrAIamples\DBE_ITW sdf,
0039 sDBSwstemDB =

0a40 sDBUserld =

0041 sDBFassword =,

no4gz sOBTakle ='W _Tahle',

0043 bhExecute =TRLIE,

0044 fTimeout =T#20s,

0045 bBusy =¥,

0046 bErrar =» bErrar,

EK nErrlD => uErlD,

0043 hOBID =»

EE] state = 21;

0050

0051 el

nose fbDBEConAdd(bExecute:=FALSE, hDEID=> uDhID;

0053 IF MOT fhDBConAdd bBusy AND MOT fhDEConAdd bError THEM
EE state = 3;

0055 EMD_IF

In this function block you have to set the DBType and the DBValueType (Bytes or Double). And you already
have to give your table a name. The other settings for Compact SQL databases are in the Information

System

FB_DBTableCreate:

0055
0056
005/
0058
0059
00&0)
L0067]
006z]
0063
0064
D065
0B
006/
0&g
006Y
070
007
007
0073

3. (*Create atable forwvour Database )
thDBTahleCreate( sMHet/D =,

state = 31;

I

hDEID =ubhlD,
sTableMame ="ITw_Tahle',
chTableCfy = SIZEOFtahlestrc).
pTableCfy = ADRItablestrc),

bhExecute =TRLIE,
tTimeout =2,
bBusy =¥,
bLErrar =¥ hErrar,
nErrD =» uEriD,

sS0LState  =»;

thDETakleCreate(hExecute ;= FALSE):
IF MOT thDBTahleCreate bBusy AND MOT fhOBETakbleCreate bErrar THEMN

state = 4;

EMD_IF

One of the inputs of this function block is “hDBID”. You give over the value which you get from the
FB_DBConnectionAdd. Furthermore you give over the size and the address of your table structure.

FB_DBWrite:
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00vs
0075
0077
078
0079
0050
00s7]
005e]
0053
0054
0085
0056
005/
0058
0059
0030
0037]
03]
0033
0034
0035
0035
003/
0038
0039
0100
0107]
010
0103

0104

4. ™W'rite cyclicwalues intowour Database ™)

fhDBEYWrite(
fhDBEYWrite(

state = 41;

41:

hExecute =FALSE):

shetlD =,

hDEBID =ubhlD,

hadsID =uAdsiD,

svartlame ="MAIMNILogyariable’,
sDBEvarMame ="3PEED [km/h]"
eDBWritetdode = eDBWritebode_RingBuffer_Count,
tRingBufferTime =,

nRingBufferCount =100,

hExecute =TRLE.

tTimeout =t20s,

bBusy =3,

bError =» bErrar,

nErID =» uEriD,

S0 State =»

fbDBEWrite(hExecute ;= FALSE);
IF HOT fhDBYYrite hBusy ARD MOT thDBYYrite bError THEM

state = 4;

EMD_IF

EMD_CASE

iLogariable = iLogvariable + 1;
IFiLogariakble » 2000 THEM

iLogvariakle = 0

EMD_IF

With the FB_DBWrite you can write the current values of the variable “iLogVariable” into the database all the
time. But there will be stored only 100 values of the variable, if you set the nRingBufferCount to 100.

At the end of the program code, you can see the variable which is increasing by1 every PLC cycle.

Important: If you test the sample program take care that the database does not exist!

8.2 Generation of a MS compact database

Download "Example generation of a database" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11413954571/.zip

In this example the generation of a database out of the PLC will be shown.
In addition a table will be added and the generated database in the XML-configuration data declared.
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XML - Configuration Eile
StartUp := Manual

XML XML XML |
Database ADS-Device Symbolgrp.
Declaration Declaration Declaration

Manual

XML
Database
Declaration

CREATE DATABASE |

CREATE TABLE |

Creates a new Database with
a Tahle and adds the XML
Database declaration to the

AML-Configuration file

/

Used database type MS SQL Compact

Compatible database type MS SQL, MS Compact SQL

Used function blocks FB_DBCreate, FB_DBConnectionAdd, FB_DBTableCreate
Download data list FB_DBCreate_Sample.pro

To use this example you need to pass over the NetID of the ADS device (on which the TwinCAT Database
Server is installed) to the input sNetID. And to the generated database a table named "myTable" will be

added. This will have the following table structure:

Column name Data type Property

ID bigint IDENTITY(1,1)
Timestamp datetime

Name ntext

Value float

This table structure will be generated with the following array:

tablestrc: ARRAY [0..3] OF ST DBColumnCfg := (sColumnName:='ID', sColumnProperty:="IDENTITY(1,1)"',eC

olumnType :=EDBCOLUMN BIGINT),
(sColumnName:='Timestamp', eColumnType:=EDBCOLUMN DATETIME),
(sColumnName:="'Name',eColumnType :=EDBCOLUMN_ NTEXT) ,
(sColumnName:="'Value',eColumnType:=EDBCOLUMN FLOAT) ;

Variable declaration

PROGRAM MAIN

VAR
R TRIGl: R TRIG;
bSTART: BOOL;
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FB FileDeletel: FB FileDelete;
FB_DBCreatel: FB DBCreate;

FB DBConnectionAddl: FB_DBConnectionAdd;
FB_DBTableCreatel: FB DBTableCreate;

bBusy Delete: BOOL;
bBusy CreateDB: BOOL;
bBusy ConnAdd: BOOL;
bBusy CreateTable: BOOL;

bErr:

BOOL;

nErrid: UDINT;

nDBid: UDINT;

arrTablestrc: ARRAY [0..3] OF ST DBColumnCfg := (sColumnName:='ID',6sColumnProperty:="'IDENTITY (1,
1) ',eColumnType :=EDBCOLUMN BIGINT),

(sColumnName:='Timestamp', eColumnType :=EDBCOLUMN DATETIME),
(sColumnName:="'Name',eColumnType :=EDBCOLUMN_ NTEXT) ,
(sColumnName:="'Value',eColumnType:=EDBCOLUMN FLOAT) ;

nState:BYTE := 0;

END_ VAR

PLC Program
CASE nState OF

@3
(*To start this sample you have to set a rising edge to the variable DbSTARTY*)
R _TRIGI (CLK:=bSTART) ;
IF R TRIG1.Q THEN
nState := 1;
FB FileDeletel (bExecute:=FALSE) ;
FB DBCreatel (bExecute:=FALSE) ;
FB DBConnectionAddl (bExecute:=FALSE) ;
FB_DBTableCreatel (bExecute:=FALSE) ;
bSTART := FALSE;
END IF
i3

(*It isn't possible to overwrite an existing database file. If the database file exist the F
B FileDelete block will delete the file*)
FB FileDeletel (

sNetId:= ,

sPathName:= 'C:\TwinCAT\TcDatabaseSrv\Samples\TestDB1000SPS.sdf"',
ePath:= PATH GENERIC,

bExecute:= TRUE,

tTimeout:= T#5s,

bBusy=> bBusy Delete,

bError=> ,

nErrId=> );

IF NOT bBusy Delete THEN

nState 28

END IF

(*The FB DBCreate block will create the database file "C:
\TwinCAT\TcDatabaseSrv\Samples\TestDB1000SPS.sdf"*)
FB_DBCreatel (

sNetID:= ,
sPathName:= 'C:\TwinCAT\TcDatabaseSrv\Samples',
sDBName:= 'TestDB1000SPS',

eDBType:= eDBType Mobile Server,
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy CreateDB,

bError=> bErr,

nErrID=> nErrid);

IF NOT bBusy CreateDB AND NOT bErr THEN

nState := 3;
END IF
3:
(*The FB_DBConnectionAdd adds the connection information to the XML - configuration file*)

FB DBConnectionAddl (

sNetID:= ,
eDBType:= eDBType Mobile Server,
eDBValueType:= eDBValue Double,
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Included library is the "TcDatabase.lib", "TcSystem.lib", "TcBase.lib" and "STANDARD.lib"

sDBServer:= ,

sDBProvider:= ,
sDBUrl:= 'C:\TwinCAT\TcDatabaseSrv\Samples\TestDB1000SPS.sdf"',
sDBTable:= 'myTable',

bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> bBusy ConnAdd,
bError=> bErr,
nErrID=> nErrid,
hDBID=> nDBid) ;

IF NOT bBusy ConnAdd AND NOT bErr THEN

nState := 4;

END IF

(*The FB_DBTableCreate create the table "myTable"*)
FB_DBTableCreatel (

sNetID:= ,
hDBID:= nDBid,
sTableName:= 'myTable',

cbTableCfg:= SIZEOF (arrTablestrc),
pTableCfg:= ADR (arrTablestrc),
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy CreateTable,
bError=> bErr,

nErrID=> nErrid);

IF NOT bBusy CreateTable AND NOT bErr THEN

nState := 0;

END IFEND CASE

8.3 Start/ stop of cyclic logging with FB_DBCyclicRdWrt

Download "Example Start / Stop of the cyclic log" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11407903371/.zip

In this example the start and stop of the cyclic log out of the PLC will be shown.
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Samples

AutoStart / Manual

XML
Datahase
Declaration

XML
ADS Device
Declaration

XML
Symbolgrp.
Declaration

ADS_TO_DB

Shows the cyclic logging with
symbol groups and controled
by the FE_DECyclicRdWit

/

DT_INT
DT_DINT

DataTypes. DBSrv

DT_UINT

DataTypes.DBSrv

DataTyoes.DBSrv

DT_DWORD

DataTypes.DBSrv

Used database type

MS Compact SQL

Compatible databse type

ASCII, MS SQL, MS Compact SQL, MS Access, MySQL, PostgreSQL,
DB2, Oracle, InterBase/Firebird

Used function blocks

FB_DBCyclicRdWrt

Integrated libraries

"TcDatabase.lib", "TcSystem.lib","TcBase.lib","TcStandard.lib"

Download data list

TestDB_Cyclic.sdf

FB_DBCyclicRdWrt_Sample.pro, CurrentConfigDataBase.xml,

In this example the cyclic log function will be started or stopped by toggling of the bStartStop variable.

At a positive edge at the bExecute input the cyclic log operation starts. At a negative edge this will be stoped.

Variable declaration (PRG DataTypes)

PROGRAM DataTypes

VAR
DBSrv_DT_INT
DBSrv_ DT UINT
DBSrv_DT DINT
DBSrv_DT UDINT
DBSrv_DT_ REAL
DBSrv_ DT LREAL
DBSrv_DT BYTE
DBSrv_DT BOOL
DBSrv_DT_ MYSTRUCT
DBSrv_ DT ARRAY
DBSrv_DT WORD
DBSrv_DT_ DWORD

END_VAR

Structure ST_MyStruct
TYPE ST MyStruct :

STRUCT
ivaluel : INT;
ivalue2 : UINT;

: INT;

: UINT;

: DINT;

: UDINT;

: REAL;

: LREAL;

: BYTE := 16#Al;
: BOOL;

: ST _MyStruct;

: ARRAY [0..19] OF UDINT;
: WORD;

: DWORD;

TS6420-0030

Version: 1.2

91



Samples BEGKHOFF

ivalue3 : BOOL;
ivalue4 : REAL;
END_ STRUCTEND TYPE

Variable declaration

PROGRAM MAIN
VAR
fbDBCyclicRdWrtl: FB DBCyclicRdWrt;

bCyclic : BOOL :=TRUE;

bBusy Cyclic : BOOL;

bErr : BOOL;

nErrID : UDINT;

sSQLState : ST DBSQLError;
END_VAR

PLC Program

DataTypes;
fbDBCyclicRdAWrt (
sNetID := ,
bExecute := bCyclic,
tTimeout := t#15s,

bBusy => bBusy Cyclic,
bError => bErr,

nErrID => nErrID,
sSQLState => sSQLState) ;

To use this example, you need to pass over the NetID of the ADS device (on which the TwinCAT Database
Server is installed) to the input sNetlD.

If you start the program and set the bCyclic variable to TRUE, all variables will be logged, that are declared
in the symbol group of the XML-configuration data.

@ Allthe Microsoft SQL Compact databases that are declared in the XML configuration file must exist.
They are not generated automatically.
The declared ASCII files, on the other hand, are generated automatically if they do not exist.

8.4 Logging of one PLC variable with FB_DBWrite

Download: "Example to log a PLC variable with FB_DBWrite" https://infosys.beckhoff.com/content/1033/
tcdbserverce/Resources/11407904779/.zip

In this example the log of a PLC variable out of the PLC into a database will be demonstrated. The
functionalities of each write-modes are shown.

92 Version: 1.2 TS6420-0030


https://infosys.beckhoff.com/content/1033/tcdbserverce/Resources/11407904779.zip
https://infosys.beckhoff.com/content/1033/tcdbserverce/Resources/11407904779.zip

BEGKHOFF Samples

Manual

XML XML
Databhase ADS -Device
Declaration Declaration

ADS_TO_DB_APPEND |

I
ADS_TO_DB_UFPDATE | [
I
ADS_TO_DE_RINGBUFFER | o
Shows the different write >
modes of the TwinCAT =
Database Server with the =
FE_DBWrite function block H
=
Z
<L
=
//
Used database type MS SQL
Compatible database type ASCII, MS SQL, MS Compact SQL, MS Access, MySQL,
PostgreSQL, DB2, Oracle, InterBase/Firebird
Used function blocks FB_DBWrite
Integrated libraries "TcDatabase.lib", "TcSystem.lib","TcBase.lib","TcStandard.lib"
Download data list FB_DBWrite_Sample.pro, CurrentConfigDataBase.xml,
SQLQuery.sql

To use this example, you need to adjust the server name and the authentication in the XML-configuration
data.

Furthermore, you need to keep in mind that no "TestDB" database is available before you carry out the
SQLQuery.sql Script.
Configuration example:

With the help of the variable "eWriteMode" you can set with which write-mode it should be logged.
With a rising edge at the variable "bSTART" the write operation can be started.

Table:
+ ADS_TO_DB_APPEND => eWriteAppend -> "tbl_Append"
« ADS_TO_DB_UPDATE => eWriteUpdate -> "tbl_Update"
+ ADS_TO_DB_RINGBUFFER => eWriteRingBuffer -> "tbl RingBuffer"
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Used table structure for each table

Column name Data type Zero allowed Property

ID bigint no IDENTITY(1,1)
Timestamp datetime no

Name ntext no

Value float no

Variable declaration

PROGRAM MAIN
VAR (*Test symbol which will be logged into the different database tables¥*)
lrTestValueVar : LREAL := 123.456;

eState : E SampleState := eldle;
R _TRIGl: R TRIG;

(*With a rising edge at bStart the FB DBWrite block will be start once*)
bSTART: BOOL;

(*With eWriteMode you can select which FB DBWrite block will be used*)
eWriteMode: E SampleState := eWriteAppend;

FB DBWrite Append: FB DBWrite;
FB DBWrite Update: FB DBWrite;
FB DBWrite RingBuffer: FB DBWrite;

(*Status outputs from the three FB DBWrite blocks*)
bBusy: BOOL;
bErr: BOOL;
bErrid: UDINT;
stSglstate: ST DBSQLError;
END_ VAR

Enum E_SampleState
TYPE E_SampleState : (

eldle := 0,
eWriteAppend := 1,
eWriteUpdate := 2,
eWriteRingBuffer := 3
) 7
END TYPE

PLC Program

CASE eState OF
eldle
R_TRIGI (CLK:=bSTART) ;
IF R TRIG1.Q THEN

lrTestValueVar := lrTestValueVar + 1;
eState := eWriteMode;
bSTART := FALSE;
END TF(*Add a new record to the table tbl Append*)
eWriteAppend
FB DBWrite Append (
sNetID:= ,
hDBID:= 1,
hAdsID:= 1,
sVarName:= 'MAIN.lrTestValueVar',
nIGroup:= ,
nIOffset:= ,
nVarSize:= ,
sVarType:= ,
sDBVarName:= 'lrTestValueVar',

eDBWriteMode:= eDBWriteMode Append,
tRingBufferTime:= ,
nRingBufferCount:= ,

bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy,

bError=> bErr,

nErrID=> bErrid,

sSQLState=> stSqglstate);

IF NOT bBusy THEN
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FB DBWrite Append (bExecute := FALSE);
eState := eldle;

END IF(*Add a new record to the table tbl Update if it not exist else the existing record wi

11 be updated*)
eWriteUpdate

FB DBWrite Update (
sNetID:= ,
hDBID:= 2,
hAdsID:= 1,
sVarName: =
nIGroup:= ,
nIOffset:= ,
nVarSize:= ,

4

'MAIN.lrTestValuevVar',

sVarType:=

sDBVarName : 'lrTestValueVar',
eDBWriteMode:= eDBWriteMode Update,
tRingBufferTime:= ,
nRingBufferCount:= ,
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy,

bError=> bErr,

nErrID=> bErrid,

sSQLState=> stSqglstate);

IF NOT bBusy THEN
FB DBWrite Update (bExecute := FALSE);
eState := eldle;

END IF(*Add a new record to the table tbl RingBuffer. If the maximum count is reached the re

cords will be deleted in a FIFO process¥*)
eWriteRingBuffer

FB DBWrite RingBuffer (
sNetID:= ,
hDBID:= 3,
hAdsID:= 1,
sVarName:=
nIGroup:= ,
nIOffset:=
nVarSize:
sVarType:=
sDBVarName : 'lrTestValueVar',
eDBWriteMode:= eDBWriteMode RingBuffer Count,
tRingBufferTime:= ,
nRingBufferCount:= 10,
bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> bBusy,
bError=> bErr,
nErrID=> bErrid,
sSQLState=> stSqglstate);

'MAIN.lrTestValueVar',

’
’
’

IF NOT bBusy THEN
FB DBWrite RingBuffer (bExecute := FALSE);
eState := eldle;

END IFEND CASE

@® Allthe Microsoft SQL Compact databases that are declared in the XML configuration file must exist.
They are not generated automatically.
1 The declared ASCII files, on the other hand, are generated automatically if they do not exist.

8.5 Example with the FB_DBRecordInsert and
FB_DBRecordSelect block

Download "Example to log with the FB_ DBRecordInsert" https://infosys.beckhoff.com/content/1033/
tcdbserverce/Resources/11413958795/.zip

In this example the log of several values into a database out of a PLC with the function block
FB_DBRecordInsert will be shown.

Especially in this example several PLC variables will be logged in one data set. Furthermore a data set can
be read out of the database with the function block FB_ DBRecordSelect.
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Manual

XML
Databhase
Declaration

INSERT SQL Cmd |

SELECT SQL Cmd /

Send INSERT and SELECT
SOL commands to a
declarated database

J/

Used database type MS Compact SQL

Compatible database types

MS SQL, MS Compact SQL

Used function blocks

FB_DBRecordInsert, FB_DBRecordSelect

Download data list

TestDB_Compact.sdf

FB_DBRecodInsertSelectSample.pro, CurrentConfigDataBase.xml,

To use this example you need to declare the compact database "TestDB_Compact.sdf' in the XML-
configuration data.
By generating a positive edge at the variable "bStartstopinsert ", a data set with four PLC values and the
timestamp will be attached in the database.

The following table structure will be writen:

Column name Data type
Timestamp datetime
PLC_TestValue1 float
PLC_TestValue2 float
PLC TestValue3 float
PLC_TestValue4 String
Variable declaration
(* Declaration *)PROGRAM MAIN
VAR

eState: E SQLStatement;

NT GetTimel: NT GetTime;

bTimestart: BOOL;

tTime: TIMESTRUCT;

FB FormatStringDateTime: FB FormatString;

sDateTimeString: T MaxString;

TestValuel: LREAL := 123.456;

TestValue2: LREAL := 234.567;

TestValue3: LREAL := 345.678;

TestValue4: STRING(255) := 'No error occurred';

FB FormatStringl: FB FormatString;
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sInsertString: T_MaxString;
bError: BOOL;
nErrid: UDINT;

FB_DBRecordInsertl: FB DBRecordInsert;
bStartstopInsert: BOOL;

bBusyInsert: BOOL;

bErrInsert: BOOL;

nErridInsert: UDINT;

stSQLStateInsert: ST DBSQLError;

stRecord: ST_Record;

FB DBRecordSelectl: FB DBRecordSelect;
nRecIndex: UDINT := 0;
bStartstopSelect: BOOL;
bBusySelect: BOOL;
bErrorSelect: BOOL;
nErrIDSelect: UDINT;
stSQLStateSelect: ST DBSQLError;
nRecordCount: UDINT;

END VAR

Enum E_SQLStatement

TYPE E_SQLStatement : (
eSQL INSERT := 0,
eSQL_SELECT := 1

)i

END TYPE

Struct ST_Record

TYPE ST Record

STRUCT
Timestamp : DT;
PLC Valuel : LREAL;
PLC Value2 : LREAL;
PLC_Value3 : LREAL;
PLC_Value4 : STRING;

END STRUCT

END TYPE

PLC Program

CASE eState OF
eSQL INSERT:
(*Create the timestamp¥*)
NT GetTimel ( START:= bTimestart, TIMESTR=> tTime);
IF NOT NT GetTimel.BUSY THEN
bTimestart := NOT bTimestart;
END IF

FB FormatStringDateTime (
sFormat:= '$D.%D.%D %D:%D:%D"',
argl:= F WORD (tTime.wYear),
arg2:= F _WORD (tTime.wMonth),
arg3:= F_WORD (tTime.wDay),
arg4:= F WORD (tTime.wHour),
arg5:= F WORD (tTime.wMinute),
arg6:= F WORD (tTime.wSecond),
sOut=> sDateTimeString);

(F=mmm e *) (*Create the SQL-
INSERT command*)
FB FormatStringl (

argl:= F STRING (sDateTimeString),
arg2:= F _LREAL (TestValuel),
arg3:= F_LREAL (TestValue2),
arg4:= F_LREAL(TestValue3),
arg5:= F STRING (TestValued),
sOut=> sInsertString,

bError=> bError,

nErrId=> nErrid) ;

(*Write the record to the database*)
FB_DBRecordInsertl (
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sNetID:= ,

hDBID:= 1,

sInsertCmd:= sInsertString,
bExecute:= bStartstoplnsert,
tTimeout:= T#15s,

bBusy=> bBusylInsert,

bError=> bErrInsert,

nErrID=> nErridInsert,
sSQLState=> stSQLStatelnsert);

eSQL_SELECT:

(*Read one record from the database*)

FB_DBRecordSelectl (
sNetID:= ,
hDBID:= 1,
sSelectCmd:= 'SELECT * FROM tbl Test',
nRecordIndex:= nRecIndex,
cbRecordSize:= SIZEOF (stRecord),
pDestAddr:= ADR (stRecord),
bExecute:= bStartstopSelect,
tTimeout:= T#15s,
bBusy=> bBusySelect,
bError=> bErrorSelect,
nErrID=> nErrIDSelect,
sSQLState=> stSQLStateSelect,
nRecords=> nRecordCount) ;

END CASE

Included library is the "TcDatabase.lib", "TcSystem.lib", "TcBase.lib", "TcUtilities.lib" and "STANDARD.lib"

Screenshot tbl_Test:

B tbl_Test : Tabelle Ml=1E3
Timestarmp PLC “aluel | PLC “alue?2 | PLC “alued PLC “alued

05.10.2010 10:03:59 123 456 234 557 345 578 Mo error occurred
05.10.2010 10:04:03 123 456 234 B57 345 578 Mo error occurred
0R.10.2010 10:04.07 123 456 234 567 345 578 Mo error occurred
Q05102010 10:04:10 123 456 234 567 345 578 Mo error occurred
05.10.2010 10:11:55 123 456 234 557 345 578 Mo error occurred
05.10.2010 10:12:00 123 456 234 B57 345 578 Mo error occurred

> a a 1]

Dakensatz: EE |7? [E won F

8.6 Stored Procedures with MS SQL

No "stored procedures” can be generated or configurated with the Database Server.

Stored procedures can be carried out with the function blocks FB_DBStoredProcedures and
FB_DBStoredProceduresRecordReturn from the version 1.0.13 on.

With the help of these function blocks parameters can be declared as INPUT, OUTPUT or INOUT and can
be passed over to the stored procedures. So complex SQL-commands can be pre-programmed at the
database server and only need to be triggered by the TwinCAT Database Server.

Download "Example with stored procedures" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11407907595/.zip
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Manual

XML
Database
Declaration

Starts a stored procedure and
returns the demand record

/

LSP_G;tCustomerPusitions

Used database type MS SQL (MS SQL Server 2008)

Compatible database types MS SQL

Used function blocks FB_DBStoredProceduresRecordReturn

Integrated libraries "TcDatabase.lib", "TcSystem.lib","TcBase.lib","TcStandard.lib"

Download data list FB_DBStoredProcedures_Sample.pro, CurrentConfigDataBase.xml,
SQLQuery2.sql

The following example shows the call of a stored procedure with an input parameter and a return data set for
a customer and production database sample. The procedure was generated at a Microsoft SQL Server

2008.

Code of the stored procedure SP_GetAddressByCustomeriD

CREATE PROCEDURE [SP_GetAddressByCustomerID]
@Customer ID bigint
As
BEGIN
SELECT tbl Customer.ID, tbl Customer.Name, tbl Customer.Customer, tbl Products.SerNum, tbl Produ
cts.Product, tbl Products.Info, tbl Pos.Timestamp FROM
tbl Pos JOIN tbl Customer ON tbl Pos.CustomerNum = tbl Customer.ID
JOIN tbl Products ON tbl Pos.ProductNum = tbl Products.SerNum
WHERE
tbl Pos.CustomerNum = @Customer_ ID;
END

Variable declaration in the PLC
PROGRAM MAIN
VAR
R TRIGl: R TRIG;
bREAD : BOOL := FALSE;
nState: BYTE;
arrParalList: ARRAY [0..0] OF ST_DBParameter;

nCustomerID: DINT := 12345;
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nRecordIndex: UDINT;
stRecord: ST Record;
nRecs: UDINT;

FB DBStoredProceduresRecordReturnl: FB DBStoredProceduresRecordReturn;

bBusy: BOOL;

bErr: BOOL;

nErrid: UDINT;

stSqglstate: ST DBSQLError;
END_ VAR

Data set structure in the PLC (ST_Record)

TYPE ST Record

STRUCT
nID : T ULARGE INTEGER;
sCustomer : STRING;
sName : STRING;
nProductNum : DINT;
sProductName : STRING;
sProductInfo : STRING;
tTimestamp : DT;

END_ STRUCT

END TYPE

PLC Program

R TRIGI (CLK:=bREAD) ;
IF R TRIG1.Q AND NOT bBusy THEN

nState := 1;
END_IFCASE nState OF
0:
1:(*Init of the parameters*)
arrParalList[0] .sParameterName := 'Q@Customer ID';
arrParaList [0] .eParameterDataType := eDBColumn Integer;

arrParalist[0] .eParameterType

arrParalList[0] .cbParameterValue

arrParalist[0] .pParameterValue

eDBParameter Input;
:= SIZEOF (nCustomerID) ;

:= ADR (nCustomerID) ;

nState := 2;
2: (*start the stored procedure "SP_GetCustomerPosition"*)
FB_DBStoredProceduresRecordReturnl (

sNetID:= ,
hDBID:= 1,
sProcedureName:= 'SP GetCustomerPositions',

cbParameterList:= SIZEOF (arrParalist),
pParameterList:= ADR(arrParalist),
nRecordIndex:= nRecordIndex,
cbRecordSize:= SIZEOF (stRecord),
pRecordAddr:= ADR (stRecord),
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy,

bError=> bErr,

nErrID=> nErrid,

sSQLState=> stSqglstate,

nRecords=> nRecs) ;

IF NOT bBusy THEN
FB DBStoredProceduresRecordReturnl (bExecute:= FALSE) ;
nState := 0;

END_IFEND CASE

Version: 1.2
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Visualization

= Position_VISLU

GET CUSTOMER PRODUCT POSITONS CustomerlD  Recordindex RucordCount
12345 0 READ E'ﬁ'

stRecord. 2Customer stRecord sMame gtRecord nProductMum | stRecord. sProductMame | stRecord. zProductinfo gtR ecord A Timestamp

Johann Grof 1 1000 Embedded PC zenies DTH2010-10-05-10:47:15

8.7 Stored Procedures with
FB_DBStoredProcedureRecordArray

With the help of the function block FB_DBStoredProceduresRecordArray parameters can be declared as
INPUT, OUTPUT or INOUT and can be passed over to the stored procedures. So complex SQL-commands
can be pre-programmed at the database server and only need to be triggered by the TwinCAT Database
Server. The difference to the FB_DBStoredProceduresRecordReturn function block is, you get a number of
records with only one function call.

Download "Example with stored procedures" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11407909003/.zip

Manual

XML
Database
Declaration

Starts a stored procedure and
returns a number of the
demand records

/

SP GetCustomerPositions

-

Used database type MS SQL (MS SQL Server 2008)

Compatible database types MS SQL

Used function blocks FB_DBStoredProceduresRecordArray

Integrated libraries "TcDatabase.lib", "TcSystem.lib","TcBase.lib","TcStandard.lib"
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Download data list FB_DBStoredProceduresRecordArray_Sample.pro,
CurrentConfigDataBase.xml, SQLQuery2.sql

The following example shows the call of a stored procedure with an input parameter and a return data set for
a customer and production database sample. The procedure was generated at a Microsoft SQL Server
2008.

Code of the stored procedure SP_GetAddressByCustomerlD

CREATE PROCEDURE [SP_GetAddressByCustomerID]
@Customer ID bigint
AS
BEGIN
SELECT tbl Customer.ID, tbl Customer.Name, tbl Customer.Customer, tbl Products.SerNum, tbl Produ
cts.Product, tbl Products.Info, tbl Pos.Timestamp FROM
tbl Pos JOIN tbl Customer ON tbl Pos.CustomerNum = tbl Customer.ID
JOIN tbl Products ON tbl Pos.ProductNum = tbl Products.SerNum
WHERE
tbl Pos.CustomerNum = Q@Customer ID;
END

Variable declaration in the PLC

PROGRAM MAIN
VAR
R TRIGl: R TRIG;
bREAD : BOOL := FALSE;

nState: BYTE;

arrParalList: ARRAY [0..0] OF ST DBParameter;

nCustomerID: DINT := 12345;

FB DBStoredProceduresRecordArrayl: FB DBStoredProceduresRecordArray;

nCustomerID: DINT := 12345;
nRecordStartIndex: UDINT;

stRecordArr: ARRAY [1..25] OF ST Record;
nRecs: UDINT;

bBusy: BOOL;

bErr: BOOL;

nErrid: UDINT;

stSqglstate: ST DBSQLError;
END VAR

Data set structure in the PLC (ST_Record)

TYPE ST Record

STRUCT
nID : T ULARGE INTEGER;
sCustomer : STRING(50);
sName : STRING (50) ;
nProductNum : DINT;
sProductName : STRING(50);
sProductInfo : T_MaxString;
tTimestamp : DT;

END_STRUCT

END_TYPE

PLC Program

R_TRIGI (CLK:=bREAD) ;
IF R TRIG1.Q AND NOT bBusy THEN

nState := 1;
END TFCASE nState OF
0:

’

1:(*Init of the parameters*)

arrParalList[0] .sParameterName := 'Q@Customer ID';
arrParalList[0] .eParameterDataType := eDBColumn Integer;
arrParalist[0] .eParameterType := eDBParameter Input;
arrParalList[0] .cbParameterValue := SIZEOF (nCustomerID) ;
arrParalist[0] .pParameterValue := ADR(nCustomerID) ;
nState := 2;
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2: (*start the stored procedure "SP_ GetCustomerPosition"*)
FB DBStoredProceduresRecordArrayl (

Samples

sNetID:= ,
hDBID:= 1,
sProcedureName:= 'SP GetCustomerPositions',

cbParameterList:= SIZEOF (arrParalist),
pParameterList:= ADR(arrParalist),
nStartIndex:= nRecordStartIndex,
nRecordCount:= 25,

cbRecordArraySize:= SIZEOF (stRecordArr),
pDestAddr:= ADR (stRecordArr),
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy,

bError=> bErr,

nErrID=> nErrid,

sSQLState=> stSglstate,

nRecords=> nRecs) ;

IF NOT bBusy THEN
FB DBStoredProceduresRecordReturnl (bExecute:= FALSE) ;
nState := 0;

END IFEND CASE

Visualization

=] Position_VISL

nCustomerlD nRecordStartindex nRecordCount
GET CUSTOMER PRODUCT FPOSITIONS 1295 0 2 READ Errar
First Marme Mame Praduct Code Praduct Mame Praduct Info Order Date
1 Johann Grof 1 Cx1000 Embedded PC series DTH2010-10-05-10:47:15
2 Johann Graf 2 C<1020 Embedded PC series DTH2010-10-05-10:47:20
3 Johann Grof 4 CPE2xx-0030 E conomy built-in Panel PC DTH2010-10-05-10: 4724
4 Johann Grof 4 CPE2x=-0030 E conomy built-in Panel PC DTH#2010-10-05-10: 4725
5 Johann Grof 4 CPEZ2us-0030 E conomy built-in Panel PC DTH#2010-10-058-10: 4727

8.8 Use XML as Database

It is possible with TF6420 Database Server to use XML files as database. The TwinCAT3 Database Server
supports all known function blocks for reading and writing to a database down to the function blocks for
stored procedures. SQL queries which will be send with the function blocks FB_ DBRecordInsert or
FB_DBRecordSelect are interpreted of the TwinCAT3 Database Server and adequate use to the XML file.

This sample demonstrate how to create an XML database, fill with the function block FB_DBWrite and read
the items with an SQL-SELECT query with the FB_DBRecordSelect of the created XML file.

Download "Sample to use mit XML as Database" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11407910411/.zip
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XML - Configuration File
StartUp := Manual

XML XML XML |

Database ADS-Device Symbolgrp.
Declaration | Declaration Declaration

Manual

XML
Databhase
Declaration

JRr R '

CREATE DATABASE
[

CREATE TABLE |

[

ADS_TO_DB_APPEND |
I

SELECT SQL Cmd - Create a new XML database

with one table and add the

spezific XML database
declaration to the xML-
Configuration File. After that

data will be read or write. /

Used database type XML

Compatible database type MS SQL, MS Compact SQL, MS Access, XML

Used function blocks FB_DBCreate, FB_DBConnectionAdd, FB_DBTableCreate,
FB_DBWrite, FB_DBRecordSelect

Integrated libraries "TcDatabase.lib", "TcSystem.lib","TcBase.lib", "TcStandard.lib",
"TcUltilities.lib"

Download data list XML_DatabaseType.pro

MAIN Program

PROGRAMMAINVAR
nState:BYTE := 0;

R_TRIG1l: R_TRIG;
bSTART: BOOL;

nCounter: INT;

FB FileDeletel: FB_FileDelete;

FB DBCreatel: FB DBCreate;

FB DBConnectionAddl: FB DBConnectionAdd;
FB_DBTableCreatel: FB DBTableCreate;

FB DBWritel: FB DBWrite;

FB DBRecordSelectl: FB DBRecordSelect;
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bBusy Delete: BOOL;

bBusy CreateDB: BOOL;
bBusy ConnAdd: BOOL;
bBusy CreateTable: BOOL;
bBusy WriteDB: BOOL;
bBusy SelectRecord: BOOL;

bErr: BOOL;

nErrid: UDINT;

stSQLState: ST DBSQLError;
nRecs: UDINT;

nDBid: UDINT;

arrTablestrc: ARRAY [0..3] OF ST DBColumnCfg :=
[ (sColumnName:="ID', sColumnProperty:="IDENTITY (1,1)"',eColumnType:=EDBCOLUMN BIGINT),
(sColumnName:='Timestamp', eColumnType :=EDBCOLUMN DATETIME) ,
(sColumnName:="'Name', sColumnProperty:='80",eColumnType:=EDBCOLUMN NTEXT) ,
(sColumnName:="'Value',eColumnType:=EDBCOLUMN FLOAT) ];

rTestValue : LREAL := 1234.56789;
stRecord: ST Record;
END VAR

CASEnState OF
0:

(*To start this sample you have to set a rising edge to the variable bSTART*)

R_TRIGI (CLK:=bSTART) ;

IF R_TRIGl.Q THEN
nState := 1;
FB FileDeletel (bExecute:=FALSE) ;
FB_DBCreatel (bExecute:=FALSE) ;
FB DBConnectionAddl (bExecute:=FALSE) ;
FB_DBTableCreatel (bExecute:=FALSE) ;
FB DBWritel (bExecute:=FALSE) ;
FB_DBRecordSelectl (bExecute:=FALSE) ;
bSTART := FALSE;
nCounter := 0;

END IF

(*It isn't possible to overwrite an existing database file.
If the database file exist the FB FileDelete block will delete the file*)
FB FileDeletel (
sNetId:= ,
sPathName:= 'C:\TwinCAT\TcDatabaseSrv\Samples\XMLTestDB.xml",
ePath:= PATH GENERIC,
bExecute:= TRUE,
tTimeout:= T#5s,
bBusy=> bBusy Delete,
bError=> ,
nErrId=> );

IFNOT bBusy Delete THEN
nState := 10;

END IF

10:
(*It isn't possible to overwrite an existing database file.
If the database file exist the FB FileDelete block will delete the file¥)

FB FileDeletel (
sNetId:= ,
sPathName:= 'C:\TwinCAT\TcDatabaseSrv\Samples\XMLTestDB.xsd"',
ePath:= PATH GENERIC,
bExecute:= TRUE,
tTimeout:= T#5s,
bBusy=> bBusy Delete,
bError=> ,
nErrId=> );

IFNOT bBusy Delete THEN
FB FileDeletel (bExecute:=FALSE) ;
nState := 2;

END IF

(*The FB DBCreate block will create the database file
"C:\TwinCAT\TcDatabaseSrv\Samples\XMLTestDB.xml" and
C:\TwinCAT\TcDatabaseSrv\Samples\XMLTestDB.xsd "¥*)
FB DBCreatel (

sNetID:= ,
sPathName:= 'C:\TwinCAT\TcDatabaseSrv\Samples',
sDBName:= 'XMLTestDB',
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eDBType:= eDBType XML,
bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> bBusy CreateDB,
bError=> bErr,

nErrID=> nErrid);

IFNOT bBusy CreateDB ANDNOT bErr THEN
nState := 3;
END IF

(*The FB DBConnectionAdd adds the connection information to the
XML configuration file¥)
(*ATTENTION: Each database type has his own connection information¥)
FB DBConnectionAddl (

sNetID:= ,

eDBType:= eDBType XML,

eDBValueType:= eDBValue Double,

sDBServer:= 'XMLTestDB',

sDBProvider:= ,

sDBUrl:= 'C:\TwinCAT\TcDatabaseSrv\Samples\XMLTestDB.xml"',

sDBTable:= 'myTable',

bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy ConnAdd,

bError=> bErr,

nErrID=> nErrid,

hDBID=> nDBid) ;

IFNOT bBusy ConnAdd ANDNOT bErr THEN
nState := 4;
END IF

(*The FB_DBTableCreate create the table "myTable"*)
FB DBTableCreatel (
sNetID:= ,
hDBID:= nDBid,
sTableName:= 'myTable',
cbTableCfg:= SIZEOF (arrTablestrc),
pTableCfg:= ADR (arrTablestrc),
bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> bBusy CreateTable,
bError=> bErr,
nErrID=> nErrid) ;

IFNOTbBusy CreateTable ANDNOT bErr THEN
nState := 5;
END IF

(*The FB DBWrite write five times the value of the plc variable "rTestValue" to
the database table "myTable"*)
FB DBWritel (
sNetID:= ,
hDBID:= nDBid,
hAdsID:= 1,
sVarName:= 'MAIN.rTestValue',
nIGroup:= ,
nIOffset:= ,
nVarSize:= ,
sVarType:= ,
sDBVarName:= 'rTestValue',
eDBWriteMode:= eDBWriteMode Append,
tRingBufferTime:= ,
nRingBufferCount:= ,
bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> bBusy WriteDB,
bError=> bErr,
nErrID=> nErrid,
sSQLState=> stSQLState);

IFNOT bBuSy_WriteDB ANDNOT bErr THEN
FB DBWritel (bExecute := FALSE);
nCounter := nCounter + 1;
IFnCounter = 5 THEN

nState := 6;
END IFEND IF

(*The FB DBRecordSelect select one record of the database table "myTable""¥)
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FB_DBRecordSelectl (
sNetID:= ,
hDBID:= nDBid,
sSelectCmd:= 'SELECT * FROM myTable WHERE Name = $'rTestValue$'',
nRecordIndex:= 0,
cbRecordSize:= SIZEOF (stRecord),
pDestAddr:= ADR (stRecord),
bExecute:= TRUE,
tTimeout:= T#15s,
bBusy=> bBusy SelectRecord,
bError=> bErr,
nErrID=> nErrid,
sSQLState=> stSQLState,
nRecords=> nRecs) ;
IFNOT bBusy SelectRecord ANDNOT bErr THEN
nState := 0;
END_IFEND CASE
Start the sample with a rising edge at the toggle variable bSTART..
Following files will be created:
XMLTestDB.xml (XML database file)
<?xml version="1.0" encoding="UTF-8"?>
<XMLTestDB xmlns:xs="http://www.w3.0rg/2001/XMLSchema-instance"
xs:noNamespaceSchemaLocation="XMLTestDB.xsd">
<myTable>
<row ID="1" Timestamp="2012-05-10T13:48:47" Name="rTestValue" Value="1234.56789" />
<row ID="2" Timestamp="2012-05-10T13:48:47" Name="rTestValue" Value="1234.56789" />
<row ID="3" Timestamp="2012-05-10T13:48:47" Name="rTestValue" Value="1234.56789" />
<row ID="4" Timestamp="2012-05-10T13:48:47" Name="rTestValue" Value="1234.56789" />
<row ID="5" Timestamp="2012-05-10T13:48:47" Name="rTestValue" Value="1234.56789" />
</myTable>
</XMLTestDB>
XMLTestDB.xsd (XML Schema)
<?xml version="1.0"?2>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:simpleType name="bigint">
<xsd:restriction base="xsd:long" />
</xsd:simpleType>
<xsd:simpleType name="datetime">
<xsd:restriction base="xsd:dateTime" />
</xsd:simpleType>
<xsd:simpleType name="ntext 80">
<xsd:restriction base="xsd:string">
<xsd:maxLength value="80" />
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="float">
<xsd:restriction base="xsd:double" />
</x%xsd:simpleType>
<xsd:complexType name="myTable Type">
<xsd:sequence>
<xsd:element minOccurs="0" maxOccurs="unbounded" name="row">
<xsd:complexType>
<xsd:attribute name="ID" type="bigint" />
<xsd:attribute name="Timestamp" type="datetime" />
<xsd:attribute name="Name" type="ntext 80" />
<xsd:attribute name="Value" type="float" />
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="XMLTestDB">
<xsd:complexType>
<xsd:sequence minOccurs="1" maxOccurs="1">
<xsd:element name="myTable" type="myTable Type" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
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8.9 XML XPath Sample for Visualisation

With the help of the function block FB_DBRecordSelect it is possible to send XPath querries to select XML-
Tags of various XML files. This sample shows, how to select entries of dynamic textlists (XML-file) for the
TwinCAT PLC Visualisation with the TF6420 Database Server.

Download "Beispiel mit XPath und TargetVisu" https://infosys.beckhoff.com/content/1033/tcdbserverce/
Resources/11407911819/.zip

Manual

XML
Database
Declaration

Execute XFath querries to a
declared XML file.

J/

Used database type XML

Compatible database type XML

Used function blocks FB_DBRecordSelect

Integrated libraries "TcDatabase.lib",
"TcSystem.lib","TcBase.lib","TcStandard.lib","TcUtilities.lib"

Download Data list XPath_GetText.pro, CurrentConfigDatabase.xml, VisuTest.xml

Dynamic text list for TwinCAT PLC Visualization

<?xml version="1.0" encoding="ISO-8859-1"?>
<dynamic-text>
<header>
<default-language>deutsch</default-language>

<default-font>
<language>deutsch</language>
<font-name>Arial </font-name>
<font-color>0,0,0</font-color>
<font-height>-13</font-height>
<font-weight>700</font-weight>
<font-italic>false</font-italic>
<font-underline>false</font-underline>
<font-strike-out>false</font-strike-out>
<font-char-set>0</font-char-set>

</default-font>

<default-font>
<language>english</language>
<font-name>Arial </font-name>
<font-color>0,0,0</font-color>
<font-height>-13</font-height>
<font-weight>700</font-weight>
<font-italic>false</font-italic>
<font-underline>false</font-underline>
<font-strike-out>false</font-strike-out>
<font-char-set>0</font-char-set>
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</default-font>

<default-font>
<language>francais</language>
<font-name>Arial </font-name>
<font-color>0,0,0</font-color>
<font-height>-13</font-height>
<font-weight>700</font-weight>
<font-italic>false</font-italic>
<font-underline>false</font-underline>

<font-strike-out>false</font-strike-out>

<font-char-set>0</font-char-set>
</default-font>
</header>
<text-list>
<text prefix="A" id="1">
<deutsch>Datei 6ffnen...</deutsch>
<english>File open...</english>
<francais>Fichier ouvrir...</francais>
</text>
<text prefix="B" id="2">
<deutsch>Datei schlieBen</deutsch>
<english>File close...</english>

<francais>Fermer le fichier...</francais>

</text>
<text prefix="C" id="3">
<deutsch>Deutschland</deutsch>
<english>England</english>
<francais>France</francais>
</text>
</text-list>
</dynamic-text>

Function block "FB_GetText" (to read the XM

FUNCTION BLOCKFB GetText

VAR INPUT
dwID: DWORD;
stPrefix: T MaxString;
stLanguage : T MaxString;
bExecute : BOOL;

END_VAR

VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
nResultLength : INT;
stResult : STRING(256) ;
END VAR

VAR
R_TRIG1: R_TRIG;
state: BYTE;
FB_DBRecordSelectl: FB_DBRecordSelect;
FB FormatStringl: FB FormatString;
END_VAR

R _TRIGI (CLK:=bExecute) ;
IF R_TRIGl.Q THEN
state := 1;
bBusy := TRUE;
bError := FALSE;
FB DBRecordSelectl (bExecute:=FALSE) ;
END IF
CASE
state OF
0:
1:
FB FormatStringl (

sFormat:= 'XPATH<TAG>#/dynamic-text/text-list/text[@prefix=$"'%s$"’

argl:= F_STRING (stPrefix),

arg2:= F_DWORD (dwID),

arg3:= F_STRING (stLanguage),

sOut=> FB DBRecordSelectl.sSelectCmd)

FB_DBRecordSelectl (
sNetID:= ,
hDBID:= 1,
nRecordIndex:= 0,
cbRecordSize:= SIZEOF (stResult),

L-Tags)

’

and @id=%d]/%s',
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pDestAddr:= ADR(stResult),
bExecute:= TRUE,
tTimeout:= T#10s);

IF NOT FB_DBRecordSelectl.bBusy THEN
IF NOT FB DBRecordSelectl.bError THEN
nResultLength := LEN (stResult);
ELSE
bError := TRUE;
END IF
bBusy :
state
END IF
END_CASE

FALSE;
0;

MAIN Program

PROGRAMMAIN
VAR
FB GetTextl: FB GetText;
startstop: BOOL;
busy: BOOL;
err: BOOL;
resultlLen: INT;
result: STRING(256) ;
END_ VAR

FB GetTextl (
dwID:= 1,
stPrefix:= 'A',
stLanguage:= 'deutsch',
bExecute:= startstop,
bBusy=> busy,
bError=> err,
nResultLength=> resultlen,
stResult=> result);

The function block FB_GetText will be execute with a rising edge at the input variable bExecute. The
received text contains the output variable stResult. The length of the text will be returned at the output
variable nResultLength.

8.10 XML XPath Sample with XML Schema

With the help of the function block FB_DBRecordSelect or FB_ DBRecordArraySelect it is possible to
execute XPath querries select XML-Tags, XML-Subtags or XML-Attributes of any XML files. If an properly
XML schema is available, the entries of the tags or attributes will be converted to the right data types.

Xou can find further information about XML-Schemes here: http://www.edition-w3.de/TR/2001/REC-
xmlschema-0-20010502/

This sample demonstrate the reading of two different sub tags from a XML file with its appropriate schema.

Download https://infosys.beckhoff.com/content/1033/tcdbserverce/Resources/11407913227/.zip
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Manuail

XML
Database
Declaration

Execute XFath querries to a
declared XML file.

J

Used database type XML

Compatible database type XML

Used function blocks FB_DBRecordSelect

Integrated libraries "TcDatabase.lib", "TcSystem.lib","TcBase.lib", "TcStandard.lib",
"TcUtilities.lib"

Download data list XPath_XMLSubTag.pro, CurrentConfigDatabase.xml,
PLC_Structs.xml, PLC_Structs.xsd

Sample XML file (PLC_Structs.xml)

<?xml version="1.0" encoding="utf-8"?>
<Beckhoff PLC>
<PLC_Structs>
<PLC_Struct Name="ST TestStruct">
<Struct Instance="1">
<nINT64>123456789</nINT64>
<nUINT16>1234</nUINT16>
<rREAL64>1234.5678</rREAL64>
<sSTRING>This is instance one of ST TestStruct</sSTRING>
<bBOOL>true</bBOOL>
<nINT32>-100</nINT32>
</Struct>
<Struct Instance="2">
<nINT64>234567890</nINT64>
<nUINT16>2345</nUINT16>
<rREAL64>234.56789</rREAL64>
<sSTRING>This is instance two of ST TestStruct</sSTRING>
<bBOOL>false</bBOOL>
<nINT32>-50</nINT32>
</Struct>
<Struct Instance="3">
<nINT64>345678901</nINT64>
<nUINT16>3456</nUINT16>
<rREAL64>3456.78901</rREAL64>
<sSTRING>This is instance three of ST TestStruct</sSTRING>
<bBOOL>true</bBOOL>
<nINT32>-150</nINT32>
</Struct>
</PLC_Struct>
<PLC_Struct Name="ST TestStruct2">
<Struct2 Instance="1">
<sSTRING>This is instance one of ST TestStruct2</sSTRING>
<bBOOL>false</bBOOL>
<nINT32>-88</nINT32>
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</Struct2>
<Struct2 Instance="2">
<sSTRING>This is instance two of ST TestStruct2</sSTRING>
<bBOOL>true</bBOOL>
<nINT32>-9</nINT32>
</Struct2>
</PLC_Struct>
</PLC_Structs>
</Beckhoff PLC>

Appropriate XML Schema (PLC_Structs.xsd)

<?xml version="1.0" encoding="utf-8"?>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" xmlns:xs="http://
www.w3.0rg/2001/XMLSchema">
<xs:element name="Beckhoff PLC">
<xs:complexType>
<xs:sequence>
<xs:element name="PLC Structs">
<xs:complexType>
<xs:sequence>
<xs:element maxOccurs="unbounded" name="PLC_ Struct">
<xs:complexType>
<xs:sequence>
<xs:element minOccurs="0" maxOccurs="unbounded" name="Struct">
<xs:complexType>
<xs:sequence>
<xs:element name="nINT64" type="xs:long" />
<xs:element name="nUINT16" type="xs:unsignedShort" />
<xs:element name="rREAL64" type="xs:double" />
<xs:element name="sSTRING" type="xs:string" />
<xs:element name="bBOOL" type="xs:boolean" />
<xs:element name="nINT32" type="xs:int" />
</xs:sequence>
<xs:attribute name="Instance" type="xs:unsignedByte" use="required" />
</xs:complexType>
</xs:element>
<xs:element minOccurs="0" maxOccurs="unbounded" name="Struct2">
<xs:complexType>
<xs:sequence>
<xs:element name="sSTRING" type="xs:string" />
<xs:element name="bBOOL" type="xs:boolean" />
<xs:element name="nINT32" type="xs:int" />
</xs:sequence>
<xs:attribute name="Instance" type="xs:unsignedByte" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="Name" type="xs:string" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

Structure1 ST_TestStruct

TYPE ST TestStruct

STRUCT
nINT64 : T LARGE INTEGER;
nUINT16 : UINT;
rREAL64 : LREAL;
SSTRING : T_MaxString;
bBOOL : BOOL;
nINT32 : DINT;

END STRUCT

END TYPE

Structure2 ST_TestStruct2

TYPE ST TestStruct2
STRUCT
SSTRING : T_MaxString;
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bBOOL : BOOL;
nINT32 : DINT;
END_STRUCTEND_TYPE

MAIN Program

PROGRAMMAIN
VAR
nState: BYTE;

R TRIGl: R TRIG;
bStartStop: BOOL;

sCmd: T MaxString;

FB DBRecordArraySelectl: FB DBRecordArraySelect;
arrTestStruct: ARRAY [0..3] OF ST TestStruct;
arrTestStruct2: ARRAY [0..3] OF ST TestStruct2;

bBusy: BOOL;

bError: BOOL;

nErrID: UDINT;

stSQLState: ST DBSQLError;

nRecsl: UDINT;
nRecs2: UDINT;
END VAR

R_TRIGI (CLK:=bStartStop) ;

IF R TRIG1.Q THEN
FB_DBRecordArraySelectl (bExecute:=FALSE) ;
nState := 1;

END IF

CASE nState OF
0: (*Idle*)

i3

sCmd:="'XPATH<SUBTAG>#/Beckhoff PLC/PLC_Structs/PLC_Struct[@Name=$'ST_ TestStruct$']/Struct';

FB DBRecordArraySelectl (
sNetID:= ,

hDBID:= 1,

cbCmdSize:= SIZEOF (sCmd),
pCmdAddr:= ADR (sCmd),
nStartIndex:= 0,

nRecordCount:= 4,
cbRecordArraySize:= SIZEOF (arrTestStruct),
pDestAddr:= ADR (arrTestStruct),
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy,

bError=> bError,

nErrID=> nErrID,

sSQLState=> stSQLState,
nRecords=> nRecsl) ;

IF NOT bBusy THEN
FB_DBRecordArraySelectl (bExecute:=FALSE) ;
IF NOT bError THEN

nState := 2;
ELSE

nState := 255;
END IF

END IF

sCmd:="'XPATH<SUBTAG>#Beckhoff PLC/PLC_Structs/PLC_Struct[@Name=$'ST_TestStruct2$']/Struct2';

FB_DBRecordArraySelectl (
sNetID:= ,

hDBID:= 1,

cbCmdSize:= SIZEOF (sCmd),
pCmdAddr:= ADR(sCmd),
nStartIndex:= 0,

nRecordCount:= 4,
cbRecordArraySize:= SIZEOF (arrTestStruct2),
pDestAddr:= ADR (arrTestStruct2),
bExecute:= TRUE,

tTimeout:= T#15s,

bBusy=> bBusy,
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bError=> bError,
nkErrID=> nErrID,
sSQLState=> stSQLState,
nRecords=> nRecs2);

IF NOT bBusy THEN
FB_DBRecordArraySelectl (bExecute:=FALSE) ;
IF NOT bError THEN

nState := 0;
ELSE

nState := 255;
END IF

END IF
255: (* Error Step¥*)

END_CASE

Start the reading with a rising edge at the toggle variable bStartStop.

= MAIN (PRG-ST)
oo nState = [0

0003 =-R_TRIG1
003 bStartStop =

0005 [E--FB_DERecordtrayselect]
000§ - anTestStruct
0007 E--an T estS ruct[0]

Qo0g - .nINTE4

onng . il owPart = 123456789
oo e dwHighPart = 0

ooy Ee UIMTTE = 1234

] 1= R R JREALES = 12345678

oy 0 e #5TRING = 'Thig iz instance one of ST_TestStuct!
oy e BBEOOL =

oy R IMNT32 =-100

DG B--anTestS truct[1]

0017 BH--anTestS tuct£]

0ma [--an T estStruct[3]

0019 &-anTestStuct2
[ E--anT estStuct2[0]
0021 i b sSTRING = 'Thiz iz instance one of 5T_TestStuct?"

0023 = bEOOL = FES
o023 AINT32 = 88
0024 -anT estSuct2[1]

0025 Bl--anT estS buct2[2]
002H B--an T estS truct2[3]
0027 L5

Q0zg
1029
0030 E--=tS0LSate
0o nAecsl =3
Q032 nRecs = 2

(m T a}

004 sCmd = =PATH<SUBTAG: #E eckhoff_PLC/PLC_Stucts/PLC_Struct[@Mame=$'ST_TestStuct2$']/5 truct2!
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9 Appendix

9.1

9.1.1

Errorcodes

ADS Return Codes

Error codes: 0x000... [»_115], 0x500... [»_115], 0x700... [»_115], 0x1000... [»_115], 0x274C... [»_115]

Global Error Codes

Hex Dec Description Possible Causes |Solution

0x0 0 no error

0x1 1 Internal error

0x2 2 No Rtime

0x3 3 Allocation locked memory error

0x4 4 Insert mailbox error No ADS mailbox Reduce the number
was available to of ADS calls (e.g
process this ADS-Sum
message. commands or _Max

Delay Parameter)

0x5 5 Wrong receive HMSG

0x6 6 target port not found ADS Server not
started

0x7 7 target machine not found Missing ADS routes

0x8 8 Unknown command ID

0x9 9 Bad task ID

0xA 10 No IO

0xB 11 Unknown ADS command

0xC 12 Win 32 error

0xD 13 Port not connected

OxE 14 Invalid ADS length

OxF 15 Invalid AMS Net ID

0x10 16 Low Installation level

0x11 17 No debug available

0x12 18 Port disabled

0x13 19 Port already connected

0x14 20 ADS Sync Win32 error

0x15 21 ADS Sync Timeout

0x16 22 ADS Sync AMS error

0x17 23 ADS Sync no index map

0x18 24 Invalid ADS port

0x19 25 No memory

O0x1A 26 TCP send error

0x1B 27 Host unreachable

0x1C 28 Invalid AMS fragment

Router Error Codes

Hex Dec Description Possible Causes |Solution

0x500 1280 ROUTERERR_NOLOCKEDMEMORY No locked memory

can be allocated
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Hex Dec Description Possible Causes |Solution
0x501 1281 ROUTERERR_RESIZEMEMORY The size of the
router memory could
not be changed
0x502 1282 ROUTERERR_MAILBOXFULL The mailbox has Check the
reached the connection between
maximum number of |the communication
possible messages. |partners
The current sent
message was
rejected
0x503 1283 ROUTERERR_DEBUGBOXFULL The mailbox has Check the
reached the connection to the
maximum number of |debug monitor
possible messages.
The sent message
will not be displayed
in the debug monitor
0x504 1284 ROUTERERR_UNKNOWNPORTTYPE |The port type is
unknown
0x505 1285 ROUTERERR_NOTINITIALIZED Router is not
initialised
0x506 1286 ROUTERERR_PORTALREADYINUSE The desired port
number is already
assigned
0x507 1287 ROUTERERR_NOTREGISTERED Port not registered
0x508 1288 ROUTERERR_NOMOREQUEUES The maximum
number of Ports
reached
0x509 1289 ROUTERERR_INVALIDPORT The port is invalid.
0x50A 1290 ROUTERERR_NOTACTIVATED TwinCAT Router not
active
0x50B 1291 ROUTERERR_FRAGMENTBOXFULL
0x50C 1292 ROUTERERR_FRAGMENTTIMEOUT
0x50D 1293 ROUTERERR_TOBEREMOVED

General ADS Error Codes

Hex Dec Description Possible Causes |Solution
0x700 1792 error class <device error>

0x701 1793 Service is not supported by server
0x702 1794 invalid index group

0x703 1795 invalid index offset

0x704 1796 reading/writing not permitted

0x705 1797 parameter size not correct

0x706 1798 invalid parameter value(s)

0x707 1799 device is not in a ready state

0x708 1800 device is busy

0x709 1801 invalid context (must be in Windows)
0x70A 1802 out of memory

0x70B 1803 invalid parameter value(s)

0x70C 1804 not found (files, ...)

0x70D 1805 syntax error in command or file
0x70E 1806 objects do not match

0x70F 1807 object already exists
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Hex Dec Description Possible Causes |Solution

0x710 1808 symbol not found

0x711 1809 symbol version invalid Onlinechange Release handle and
get a new one

0x712 1810 server is in invalid state

0x713 1811 AdsTransMode not supported

0x714 1812 Notification handle is invalid

Onlinechange

Release handle and
get a new one

0x715 1813 Notification client not registered

0x716 1814 no more notification handles

0x717 1815 size for watch too big

0x718 1816 device not initialized

0x719 1817 device has a timeout

0x71A 1818 query interface failed

0x71B 1819 wrong interface required

0x71C 1820 class ID is invalid

0x71D 1821 object ID is invalid

Ox71E 1822 request is pending

Ox71F 1823 request is aborted

0x720 1824 signal warning

0x721 1825 invalid array index

0x722 1826 symbol not active

Onlinechange

Release handle and
get a new one

0x723 1827 access denied

0x724 1828 missing license

Activate license for
TwinCAT 3 function

0x72c 1836 exception occured during system start Check each device
transistions

0x740 1856 Error class <client error>

0x741 1857 invalid parameter at service

0x742 1858 polling list is empty

0x743 1859 var connection already in use

0x744 1860 invoke ID in use

0x745 1861 timeout elapsed

Check ADS routes of
sender and receiver

and your firewall
setting

0x746 1862 error in win32 subsystem

0x747 1863 Invalid client timeout value
0x748 1864 ads-port not opened
0x750 1872 internal error in ads sync

0x751 1873 hash table overflow

0x752 1874 key not found in hash

0x753 1875 no more symbols in cache

0x754 1876 invalid response received

0x755 1877 sync port is locked

RTime Error Codes

Hex Dec Description

Possible Causes

0x1000 |4096 RTERR_INTERNAL

time system

Internal fatal error in the TwinCAT real-
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Hex Dec Description Possible Causes

0x1001 4097 RTERR_BADTIMERPERIODS Timer value not vaild

0x1002 4098 RTERR_INVALIDTASKPTR Task pointer has the invalid value ZERO

0x1003 4099 RTERR_INVALIDSTACKPTR Task stack pointer has the invalid value
ZERO

0x1004 4100 RTERR_PRIOEXISTS The demand task priority is already
assigned

0x1005 4101 RTERR_NOMORETCB No more free TCB (Task Control Block)
available. Maximum number of TCBs is
64

0x1006 4102 RTERR_NOMORESEMAS No more free semaphores available.
Maximum number of semaphores is 64

0x1007 4103 RTERR_NOMOREQUEUES No more free queue available. Maximum
number of queue is 64

0x1008 4104 TwinCAT reserved.

0x1009 (4105 TwinCAT reserved.

0x100A 4106 TwinCAT reserved.

0x100B 4107 TwinCAT reserved.

0x100C (4108 TwinCAT reserved.

0x100D 4109 RTERR_EXTIRQALREADYDEF An external synchronization interrupt is
already applied

0x100E 4110 RTERR_EXTIRQNOTDEF No external synchronization interrupt
applied

0x100F |4111 RTERR_EXTIRQINSTALLFAILED The application of the external
synchronization interrupt failed

0x1010 4112 RTERR_IRQLNOTLESSOREQUAL Call of a service function in the wrong
context

0x1017 4119 RTERR_VMXNOTSUPPORTED Intel VT-x extension is not supported.

0x1018 4120 RTERR_VMXDISABLED Intel VT-x extension is not enabled in
BIOS.

0x1019 |4121 RTERR_VMXCONTROLSMISSING Missing feature in Intel VT-x extension.

0x101A 4122 RTERR_VMXENABLEFAILS Enabling Intel VT-x fails.

TCP Winsock Error Codes

Hex Dec Description Possible Causes Solution
0x274c |10060 |A socket operation was attempted to  |Host unreachable Check network
an unreachable host connection via ping
0x274d |10061 |A connection attempt failed because |Host unreachable Check network
the connected party did not properly connection via ping
respond after a period of time,
or established connection failed
because connected host has failed to
respond.
0x2751 |10065 |No connection could be made because
the target machine actively refused it
Further Winsock error codes: Win32
Error Codes
9.1.2 Internal Errorcodes of the TwinCAT Database Server
Code (Hex) Code (Dez) Description
0x0001 + ADS- 65537 - 131071 ADS Errorcode of the declared ADS-Device
FehlerCode
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Code (Hex) Code (Dez) Description

0x00020001 131073 Microsoft SQL Compact Database (Errorcode)
0x00040001 262145 Microsoft SQL Database (Errorcode)
0x00080001 524289 Microsoft Access Database (Errorcode)
0x00100001 1048577 MySQL Database (Errorcode)

0x00200001 2097153 Oracle Database (Errorcode)

0x00400001 4194305 DB2 Database (Errorcode)

0x00800001 8388609 PostgreSQL Database (Errorcode)
0x01000001 16777217 Interbase/Firebird Database (Errorcode)
0x02000001 33554433 TwinCAT Database Server Errorcode
0x04000001 67108865 XML Database (Errorcode)

0x08000001 134217729 ASCII Database (Errorcode)

If an error occurs at executing an SQL statement, one of the declared errorcodes from the top of this site will
be displayed at the output "nErrID". The specified errorcode of the database will be displayed at the

"sSQLState" Output of the function block. The output "sSQLState" has the data type ST DBSQLError [P 72].

The "sSQLState" can supply an errorcode for each database type.

At the following link you can find a list of SQLStates und their discribtion: http://msdn.microsoft.com/en-us/
library/ms714687(VS.85).aspx (SQLStates)

Database Type Errorcodereference

Microsoft SQL Compact Database http://technet.microsoft.com/en-us/library/ms171788.aspx /

TcDBServer OleDB Errorcodes.htm [P 119]

Microsoft SQL Database TcDBServer OleDB Errorcodes.htm [P 119]

Microsoft Access Database TcDBServer OleDB Errorcodes.htm [P 119]

MySQL Database dev.mysqgl.com/doc/refman/5.0/en/error-handling.html

Oracle Database http://www.ora-code.com

DB2 Database https://www.ibm.com/docs/en/db2-for-zos/12?topic=codes-sql

PostgreSQL Database http://www.postgresqgl.org/docs/current/static/errcodes-

appendix.html

Interbase/Firebird Database http://www.firebirdsgl.org/file/documentation/

reference_manuals/reference_material/Firebird-2.1-
ErrorCodes.pdf

XML Database TcDBServer XML Errorcodes.htm [P 123]

ASCII Database

TcDBServer ASCII Errorcodes.htm [P_123]

9.1.3 OleDB Errorcodes

HRESULT Describtion

0x80040E00 Invalid accessor

0x80040E01 Creating another row would have exceeded the total number of active rows supported
by the rowset

0x80040E02 Unable to write with a read-only accessor

0x80040E03 Given values violate the database schema

0x80040E04 Invalid row handle

0x80040E05 An object was open

0x80040E06 Invalid chapter

0x80040E07 A literal value in the command could not be converted to the correct type due to a
reason other than data overflow

0x80040E08 Invalid binding info
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HRESULT Describtion

0x80040E09 Permission denied

0x80040E0A Specified column does not contain bookmarks or chapters

0x80040E0B Some cost limits were rejected

0x80040E0C No command has been set for the command object

0x80040E0D Unable to find a query plan within the given cost limit

0x80040EO0E Invalid bookmark

0x80040E0F Invalid lock mode

0x80040E10 No value given for one or more required parameters

0x80040E11 Invalid column ID

0x80040E12 Invalid ratio

0x80040E13 Invalid value

0x80040E14 The command contained one or more errors

0x80040E15 The executing command cannot be canceled

0x80040E16 The provider does not support the specified dialect

0x80040E17 A data source with the specified name already exists

0x80040E18 The rowset was builtover a live data feed and cannot be restarted

0x80040E19 No key matching the described characteristics could be found within the current range

0x80040E1A Ownership of this tree has been given to the provider

0x80040E1B The provider is unable to determine identity for newly inserted rows

0x80040E1C No nonzero weights specified for any goals supported, so goal was rejected; current
goal was not changed

0x80040E1D Requested conversion is not supported

0x80040E1E IRowsOffset would position you past either end of the rowset, regardless of the cRows
value specified; cRowsObtained is 0

0x80040E1F Information was requested for a query, and the query was not set

0x80040E20 Provider called a method from IRowsetNotify in the consumer and NT

0x80040E21 Errors occurred

0x80040E22 A non-NULL controlling IlUnknown was specified and the object being created does not
support aggregation

0x80040E23 A given HROW referred to a hard- or soft-deleted row

0x80040E24 The rowset does not support fetching backwards

0x80040E25 All HROWSs must be released before new ones can be obtained

0x80040E26 One of the specified storage flags was not supported

0x80040E27 The comparison operator was invalid

0x80040E28 The specified status flag was neither DBCOLUMNSTATUS_OK nor
DBCOLUMNSTATUS ISNUL

0x80040E29 The rowset cannot scroll backwards

0x80040E2A Invalid region handle

0x80040E2B The specified set of rows was not contiguous to or overlapping the rows in the specified
watch region

0x80040E2C A transition from ALL* to MOVE* or EXTEND* was specified

0x80040E2D The specified region is not a proper subregion of the region identified by the given watch
region handle

0x80040E2E The provider does not support multi-statement commands

0x80040E2F A specified value violated the integrity constraints for a column or table

0x80040E30 The given type name was unrecognized

0x80040E31 Execution aborted because a resource limit has been reached; no results have been
returned

0x80040E32 Cannot clone a command object whose command tree contains a rowset or rowsets

0x80040E33 Cannot represent the current tree as text

120

Version: 1.2 TS6420-0030



BECKHOFF Appendix

HRESULT Describtion

0x80040E34 The specified index already exists

0x80040E35 The specified index does not exist

0x80040E36 The specified index was in use

0x80040E37 The specified table does not exist

0x80040E38 The rowset was using optimistic concurrency and the value of a column has been
changed since it was last read

0x80040E39 Errors were detected during the copy

0x80040E3A A specified precision was invalid

0x80040E3B A specified scale was invalid

0x80040E3C Invalid table ID

0x80040E3D A specified type was invalid

0x80040E3E A column ID was occurred more than once in the specification

0x80040E3F The specified table already exists

0x80040E40 The specified table was in use

0x80040E41 The specified locale ID was not supported

0x80040E42 The specified record number is invalid

0x80040E43 Although the bookmark was validly formed, no row could be found to match it

0x80040E44 The value of a property was invalid

0x80040E45 The rowset was not chaptered

0x80040E46 Invalid accessor

0x80040E47 Invalid storage flags

0x80040E48 By-ref accessors are not supported by this provider

0x80040E49 Null accessors are not supported by this provider

0x80040E4A The command was not prepared

0x80040E4B The specified accessor was not a parameter accessor

0x80040E4C The given accessor was write-only

0x80040E4D Authentication failed

0x80040E4E The change was canceled during notification; no columns are changed

0x80040E4F The rowset was single-chaptered and the chapter was not released

0x80040E50 Invalid source handle

0x80040E51 The provider cannot derive parameter info and SetParameterinfo has not been called

0x80040E52 The data source object is already initialized

0x80040E53 The provider does not support this method

0x80040E54 The number of rows with pending changes has exceeded the set limit

0x80040E55 The specified column did not exist

0x80040E56 There are pending changes on a row with a reference count of zero

0x80040E57 A literal value in the command overflowed the range of the type of the associated
column

0x80040E58 The supplied HRESULT was invalid

0x80040E59 The supplied LookuplD was invalid

0x80040E5A The supplied DynamicErrorID was invalid

0x80040E5B Unable to get visible data for a newly-inserted row that has not yet been updated

0x80040E5C Invalid conversion flag

0x80040E5D The given parameter name was unrecognized

0x80040E5E Multiple storage objects can not be open simultaneously

0x80040E5F The requested filter could not be opened

0x80040E60 The requested order could not be opened

0x80040E61 Bad tuple

0x80040E62 Bad coordinate
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HRESULT Describtion

0x80040E63 The given axis was not valid for this Dataset

0x80040E64 One or more of the given cell ordinals was invalid

0x80040E65 The supplied columnID was invalid

0x80040E67 The supplied command does not have a DBID (Note: DBID is SQL shorthand for
Database ID.)

0x80040E68 The supplied DBID already exists

0x80040E69 The maximum number of Sessions supported by the provider has already been created.
The consumer must release one or more currently held Sessions before obtaining a new
Session object

0x80040E72 The index ID is invalid

0x80040E73 The initialization string does not conform to specification

0x80040E74 The OLE DB root enumerator did not return any providers that matched an of the
SOURCES_TYPEs requested

0x80040E75 The initialization string specifies a provider which does not match the currently active
provider.

0x80040E76 The specified DBID is invalid

0x80040E6A Invalid trustee value

0x80040E6B The trustee is not for the current data source

0x80040E6C The trustee does not support memberships/collections

0x80040E6D The object is invalid or unknown to the provider

0x80040E6GE No owner exists for the object

0x80040E6F The access entry list supplied is invalid

0x80040E70 The trustee supplied as owner is invalid or unknown to the provider

0x80040E71 The permission supplied in the access entry list is invalid

0x80040E77 The ConstraintType was invalid or not supported by the provider.

0x80040E78 The ConstraintType was not CONSTRAINTTYPE_FOREIGNKEY and
cForeignKeyColumns was not zero

0x80040E79 The Deferrability was invalid or the value was not supported by the provider

0x80040E80 The MatchType was invalid or the value was not supported by the provider

0x80040E8A The UpdateRule or DeleteRule was invalid or the value was not supported by the
provider

0x80040E8B The pConstraintlD did not exist in the data source

0x80040E8C The dwFlags was invalid

0x80040E8D The rguidColumnType pointed to a GUID that does not match the object type of this
column or this column was not set

0x80040E8E The requested URL was out-of-scope

0x80040E90 The provider could not drop the object

0x80040E91 There is no source row

0x80040E92 The OLE DB object represented by this URL is locked by one or more other processes

0x80040E93 The client requested an object type that is only valid for a collection

0x80040E94 The caller requested write access to a read-only object

0x80040E95 The provider could not connect to the server for this object

0x80040E96 The provider could not connect to the server for this object

0x80040E97 The attempt to bind to the object timed out

0x80040E98 The provider was unable to create an object at this URL because an object named by
this URL already exists

0x80040E99 The provider could not drop the object

0x80040E9A The provider was unable to create an object at this URL because the server was out of
physical storage

0x00040ECO Fetching requested number of rows would have exceeded total number of active rows
supported by the rowset
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HRESULT Describtion

0x00040EC1 One or more column types are incompatible; conversion errors will occur during copying

0x00040EC2 Parameter type information has been overridden by caller

0x00040EC3 Skipped bookmark for deleted or non-member row

0x00040EC4 Errors found in validating tree

0x00040EC5S There are no more rowsets

0x00040ECS6 Reached start or end of rowset or chapter

0x00040EC7 The provider re-executed the command

0x00040ECS8 Variable data buffer ful

0x00040EC9 There are no more results

0x00040ECA Server cannot release or downgrade a lock until the end of the transaction

0x00040ECB Specified weight was not supported or exceeded the supported limit and was set to 0 or
the supported limit

0x00040ECC Consumer is uninterested in receiving further notification calls for this reason

0x00040ECD Input dialect was ignored and text was returned in different dialect

0x00040ECE Consumer is uninterested in receiving further notification calls for this phase

0x00040ECF Consumer is uninterested in receiving further notification calls for this reason

0x00040EDO The operation is being processed asynchronously

0x00040ED1 In order to reposition to the start of the rowset, the provider had to reexecute the query;
either the order of the columns changed or columns were added to or removed from the
rowset

0x00040ED2 The method had some errors; errors have been returned in the error array

0x00040ED3 Invalid row handle

0x00040ED4 A given HROW referred to a hard-deleted row

0x00040ED5 The provider was unable to keep track of all the changes; the client must refetch the
data associated with the watch region using another method

0x00040EDG6 Execution stopped because a resource limit has been reached; results obtained so far
have been returned but execution cannot be resumed

0x00040ED7 The bind failed because the provider was unable to satisfy all of the bind flags or
properties

0x00040ED8 A lock was upgraded from the value specified

0x00040ED9 One or more properties were changed as allowed by provider

0x00040EDA Errors occurred

0x00040EDB A specified parameter was invalid

0x00040EDC Updating this row caused more than one row to be updated in the data source

0x00040EDD The row has no row-specific columns

9.1.4 ASCII Errorcodes

Code Description

1 Function not allowed.

2 Syntax error

3 File couldn't be open.

9.1.5 XML Errorcodes

Code Description

1 Function not allowed.

2 XML file couldn't be read

3 XML schema couldn't be read

4 Syntax error
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Code Description

5 Table couldn't be created.

6 The list of INSERT VALUES are not conform to the column list
7 Memory of the PLC structure not big enough.
8

9

1

XML file couldn't be created.
XML database not found.
0 XML table not found.

9.2 Network topology

The TwinCAT Database Server can be carried out in the network in several ways. The network topology
mostly will be controlled by the database type, the local terms, and the area of application.

In the following figure you can see several network topologies where the TwinCAT Database Server can be
applied.

Networktopology

—_— | TcDatabaseSrv
= —
= = . :
- . S~ TcDatabaseSry |
TcDatabaseSry \ S~ e ———
\ -
- TcDatabaseSrv
TcDatabaseSrv

Important!

For a smooth remote access of the TwinCAT Database Servers to a database some things must be
regarded at the database side:

* Is the remote access allowed in general?

» Note the quorum of the concurrent opened connections. (If the TwinCAT Database Server needs to
open several connections)

» Has the user who wants to register enough rights
* Is the Firewall of the Remote Systems configurated?
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For furthermore details how to configure your database server you can find in the corresponding
documentation of the database.

9.3 FAAQ - Frequently asked questions and their answers

In this area we answer frequently asked questions to help you to work with TwinCAT Database Server.
If you have any further questions, please contact our support (-157)

Which performance can be achieved by the TwinCAT Database Server? [p_125]

Supports the TwinCAT Database Server Stored Procedures? [P_125]

Which data types are supported by the TwinCAT Database Server? [P 125]

Is it possible to log more than one variable of a symbol group in one data record? [P _125]

How do | write or read single variables out of an existing database structure? [P _125]

Is it possible to log several data records at the same time into a database? [» 125]

Which network topologies are supported by the TwinCAT Database Server? [P 125]
Which functionalities of the TwinCAT Database Server can be used for the database type "XML"?
» 125

9. Why are some Function Blocks in an "Obsolete" folder? [P 126]

© N o ok~ 0N =

10. Which databases, supported by the TwinCAT Database Server, could be connected over network?

» 126

?Which performance can be achieved by the TwinCAT Database Server?

I That's much too sweeping a statement. The performance depends on the used hardware, the used write
mode e.g., ring buffer mode and the count of the variable which must be logged. Another aspect is the used
database type.

?Supports the TwinCAT Database Server Stored Procedures?

! Yes, the TwinCAT Database Server support Stored Procedures with the help of the PLC function blocks
FB DBStoredProcedures [» 61] and FB_DBStoredProceduresRecordReturn [» 69]. These function blocks are
not supporte by every database type.

?Which data types are supported by the TwinCAT Database Server?
! This Link shows all supported databases of the TwinCAT Database Server.

?ls it possible to log more than one variable of a symbol group in one data record?
I Symbol groups will be created at the TwinCAT Database Server Configuration Editor. The declared
symbols can only be logged separately into the database. To log several variable into one data record, use

the function block FB_DBRecordInsert Ex [» 58] out of the PLC.

?How do | write or read single variable out of an existing database structure?

! With the help of the PLC function block FB_DBRecordinsert Ex [P 58] it is possible to write single variable
into an existing database structure. Reading of single variable can be done by the function block

FB DBRecordSelect Ex [» 68].

?ls it possible to log several data records at the same time into a database?

! This depends on the used database. The database type "Microsoft SQL Database" supports this in
conjunction with the function block FB_DBRecordInsert_Ex. You only must seperate the different SQL
INSERT commands with ";".

?Which network topologies are supported by the TwinCAT Database Server?
! It exists several possibilities to use the TwinCAT3 Database Server in a network. This Link [»_124] shows
the different supported network topologies und further information about this topic.

?Which functionalities of the TwinCAT Database Server can be used for the database type "XML"?

! The database type "XML" supports the full functionality of the TwinCAT Database Server. Only Stored
Procedures and Delete SQL commands are not supported. You can work with the XML file like every other
database with SQL commands, or with the cyclic write mode of the PLC values. An additional functionality is

the possibility to use XPath commands and read XML-Tags. For further information look here [»_32].
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?Why are some Function Blocks in an "Obsolete" folder?

! During the product development it gives new PLC function blocks which include the functionallity of older
function blocks. Specially in new projects it makes no sense to use the obsolete FB's. Of course, the old
function blocks are still part of the product. Here are the details:

* FB_DBAuthentificationAdd could be replaced by FB_DBConnectionAdd

* FB_DBRecordinsert could be replaced by FB_DBRecordinsert_Ex

* FB DBRecordSelect und FB_DBRecordSelect Ex could be replaced by FB_DBRecordArraySelect
» FB_DBStoredProcedureRecordReturn could be replaced by FB_DBStoredProcedureRecordReturn

?Which databases, supported by the TwinCAT Database Server, could be connected over network?
! It is not possible to reach all databases, which are supported by the TwinCAT Database Server, over
network. Here a list of all databases which must be used locally on device:

» Microsoft Access Database

* Microsoft SQL Compact Database
* XML Database

+ ASCII File

All other supported databases can be connected over network!
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