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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 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
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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 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 supports eleven different database systems [»_35]: MS SQL, MS SQL
Compact, MS Access, MySQL, PostgreSQL, DB2, Oracle, Interbase, Firebird, ASCII (e.g. .txt or .csv) as well

as XML files.

Components
» TwinCAT Database Server [»_13]: a service which starts and stops along with TwinCAT. Itis a
connector between the TwinCAT system and the database.

+ Configurator [»_15]: 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 [»_58]: 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 [»_141].

wil ¥ 1] ¥ [ 11] )
L1 E i i an i

id B ii'
LI r [ r L E

TwinCAT System

Database Server

| Database Server

.u-"'-n,,-'"—";.-*"—'

e

-

e
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System requirements

3 System requirements

Requirements

Technical Data

TwinCAT Database Server

Targetsystem Windows NT/2000/XP/Vista/7
PC (x86-compatible)
.NET Framework .Net 2.0 oder higher
Min. TwinCAT-Version 2.10.0
Min. TwinCAT-Level TwinCAT PLC
TS6420 Version: 1.2
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4 Installation

This part of the documentation gives a step-by-step explaination of the TwinCAT 3 Database Server setup
process for Windows based operating systems. The following topics are part of this document:

+ Starting the installation

 After the installation
Starting the installation
Starting the installation

To install the Supplement, please perform the following steps:

d Under Windows 32-bit/64-bit, please start the installation with "Run as Administrator" by right-
1 clicking the setup file and selecting the corresponding option in the context menu.

* Double-click the downloaded setup file "TcDatabaseSrv.exe".
» Select a language in which you want to install the software

» TwinCAT system must be stopped before proceeding with installation. Select "Yes" to stop TwinCAT
system service

-

Question 3

I.-""_"‘-.I TuinCAT Systern Service need to be stopped before installation can
WY continue,
Would wou like to stop TwinCAT now, click "es', 'Mo' will abort setup,

Yes | ’ Mo

10 Version: 1.2 TS6420
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Installation

» Click on "Next" and accept the license agreement

TuinCAT DataBase Zerver - InstallZhield Wizard
License Agreement "™

Pleaze read the following license agreement carefully. l -

Softveare Usage Agreement for Beckhoff Softvware Products

& 1 Subject Matter of this Agreement

(1] Licensor grants Licensee a non-transferahle, non-exclusive right to uze the data
processing applications specified in Appendix 1 hereto (hereinafter called "Softvware™
under the conditions specified hereinafter.

(2] The Software shall be delivered to Licenzee on machine-readable recording media
az specified in Appendix 1, on which it iz recorded as an abject program in an
executable status. One copy of the user documentation shall be part of the application
and it zhall be delivered to Licenses in printed form, or alzo on a machine-readakle

recording medium ar online. The form the user documentstion is delivered in is specified
im Nvrsnmmcdive A Tle Tafhiames amd Hes cemo msedsdics cve bevaims A ae aslleas Nissmese

| do rot accept the terms of the icense agreement

-

@ i accept the terms of the license agreement Frint

¢ Back " Mest » || Canicel |

» Enter your user information

TuninCAT DataBase Server - InstallShield Wizard

Customer Information =",

Pleaze enter yaur name, the name of the compary for which vou work, and the product
zenal nurmber.

Uszer Mame:

b = Mustermann

Company Mame:

Mugtermann Inc.

Sernial Mumber:

Pleaze enter yaur infarmation. I i

P2861

< Back |[ Mest » ]| Cancel

TS6420 Version: 1.2
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» Click on "Install" to start the installation

Ready to Inztall the Progra

TuinCAT DataBase Zerver - InstallZhield Wizard

The wizard iz ready to begin installation.

the wizard.

[hztallS hield

Click Install to begin the installation.

[f pou want ko review or change any of pour installation settings, click Back. Click Cancel to exit

< Back ][ Inztall |[ Cancel

« Select "Finish" to end the setu

p process

TuninCAT DataBase Server - InstallShield Wizard

Install5hield Wizard Complete

The InstallShield \Wizard haz successiully installed TwinCAT
DataB aze Server. Click Finizh to exit the wizard.

<Back | Fimish Cancel

After the Installation

After a successful installation the TwinCAT System could be set to CONFIG Mode. The Supplement-Product
"TwinCAT Database Server" is now ready to use. With the help of the XML Configurator, it is possible to

configurate the database connections and ADS devices for the TwinCAT Database Server. It is shown here

[ 151

12
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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 Version: 1.2 13
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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.

14 Version: 1.2 TS6420



BEGKHOFF Configuration

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 Version: 1.2 15
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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 [»_26].

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.

16
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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 [P 53]. This feature is currently not
supported in Windows CE.

#% Configuration 1 b
I Configuration e 0 |

Startdp

@ Manual [ Standard Startldp for uzing all function blocks of the PLC Lib. ]

U AN RN [ Starts the cyclic read or write of the sprbalaroups after TwinCAT restart. |

Creating Errorlogfile [creates a text file where all occured erorz will be stored)

D CATwinCAT 3WFunctionst TFE420-D atabase-ServerWin32hServer “TeDBSrvErmorLog. tat

[ Impersonate User [imperzonate user loging for network connections)

Fazzword
(A== Pazsword:

e
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 [»_35]

TS6420 Version: 1.2 17
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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.

18 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

[»32].
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 Version: 1.2 19



Configuration BEGKHOFF

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 [P 26]
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| TwincAT Database Server SQL Query Editor o=
File PLC  Databaze
“local ("17217.64.1421.1") DB 2 ("MS 5QL") [TestDB_MsSQL] = myTable_Double a4 =

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 DateTime - |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 SQL query editor

The TwinCAT Database server combine two different worlds. On the one hand the know-how of automation
engineers and on the other hand the IT database administrators.

To work more efficent the SQL Query Editor would be developed.

With the editor you can generate SQL commands and test them with standard PLC function blocks of the
TwinCAT Database Server. Additional it is possible to export the generated commands or structs to
TwinCAT. ltis also possible to select, insert, delete datasets, or create tables. The generated SQL
commands based of the database specific syntax. The different functionalities of the editor will be sent to the
configured database connections.

The Menu Bar

| TwincAT Database Server 5QL Query Editor
File PLC  Database

“glocal ("17217.64.14211") DB 2 ("MS 5QL") [TestDB_MsSQL] = myTable_Double Ga |4 [&

47 Get Tazer%L CT Cmd gcute G‘g é é)(ﬁgé
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| |Descripon

1 Target TwinCAT Database Server |Choose the Target TwinCAT Database Server for
communication.

2 Database List of the configurated database connections

3 Table Tablenname for SQL command generating

4 Copy for PLC Copy the created SQL command with correct PLC syntax into the
clipboard

5 Export TC2 Create an export file for TwWinCAT 2 for the SELECT PLC struct

6 Export TC3 Create an export file for TwWinCAT 3 for the SELECT PLC struct

7 Get Tableschema Reads the table structure of the given table

8 Create Cmd Create SQL commands based of the different database syntax

9 Execute Executes the SQL command

SQL "CREATE TABLE"

With the tab "CREATE TABLE" you can create arbitrary tables at the selected database. This operation will
be executed internally with the function block FB_DBTableCreate. With the table text field (3) it is possible to
indicate the name of the new table.

File PLC Database
© ®glocal ("17217.6414211") DB 2 ("MS SQL") [TestDB_Ms5QL] = myTable_Double | B2 | ¥ [ |
E@Get Tableschema |.;L,_ Create Crmd I

| SELECT | INSERT | DELETE || CREATE TABLE® 2

Column Mame Column Type %me
» eDBColumn_Bigint = | [IDENTITY(1,1)
Timestamp eDBCaolumn_Date Time -
Mame eDBColumn_MNVarChar - | (80)
Walue eDBCalumn_Foat -

Execute succeeded!!!

SQL "INSERT" commands

With the tab "INSERT", INSERT SQL commands could be created of a fast and easy way. You can configure
the individual columns of the table by hand, or you read the whole table schema with the help of the button
"Get Tableschema".
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File PLC Database
© ®glocal ("17217.6414211") DB 2 ("MS SQL") [TestDB_Ms5QL] = myTable_Double | Ba | €0 [& |
. & Get Tableschema |3, Create Cmd 1 Execute

SELECT | INSERT | DELETE | CREATE TABLE|

Column Mame PLC Datatype Value

(0] LINT =0

Timestamp DateTime - | 2013-08-01 10:26:35
2 Mame STRING - | TestV|

Walue LREAL = |00

If all column values are insert, and the button "Create Cmd" would be clicked, the INSERT SQL command
will be created with the right database syntax. After that, you only must press the "Execute" button to send
the command to the database. This operation will be executed internally with the function block
FB_DBRecordInsert EX
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File ~PLC  Database

© ®glocal ("17217.6414211") DB 2 ("MS SQL") [TestDB_Ms5QL] = myTable_Double | Ba | €0 [& .

: & Get Tableschema ¥ Execute |

SELECT | INSERT | DELETE | CREATE TABLE! i
{ Create QL Commanij >

——AUTCGENERATED INSERT SQL
INSERT INTO [myTable Double] |
[Time=stamp] ,
[Hame],
[Value])
VLLOES
'2013-08-01 10:26:39",
'TestValuel23d',

("M5 SQL"™) [TESTDE MS5QL]

123.456)
Column Mame PLC Datatype Value
o] LINT =0
Timestamp DateTime - | 2013-08-01 10:26:35
Name STRING * | TestValue123
[ 3 Walue LREAL -
* -

SQL "SELECT" commands

With the tab "SELECT" datasets of a table could be read. Therefore, you must declare at the bottom of the
tab the struct with standard PLC data types in which the data will be saved. You can do that by your own or
you use the button "Get Tableschema". The created struct can be export to the TwinCAT PLC program. This
operation will be executed internally with the function block FB_DBRecordArraySelect.
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File PLC  Databaze
© ®glocal ("17217.6414211") DB 2 ("MS SQL") [TestDB_Ms5QL] = myTable_Double a4 = .
. & Get Tableschema |3, Create Cmd 1 Execute

SELECT | INSERT | DELETE | CREATE TABLE |

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

[ID],
[Timestamp] ,
[Hame] ,
[Value]
FRCH
[myTable Double]
Column Mame PLC Datatype Length Value
b D LINT -8 1
Timestamp DateTime - |4 01.08.2013 09:36:39
Mame STRING = |3 TestValue123
Value LREAL -8 123456789
* -

H 4 0 to@® | b M

Execute succeeded!!!

SQL "DELETE" commands

Of course, the SQL Query Editor contains a possibility to delete datasets or complete tables. For that
purpose, the SQL Query Editor contains the tab "DELETE". Here it is possible to generate DELETE SQL
commands. Internally the commands will be executed with the function block FB_DBRecordDelete.
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DELETE records

File PLC  Database

¢ ®alocal ("172.17.64.1421.1") DB 2 ("MS 5QL") [TestDB_MsSQL] = myTable_Double Ga | #l =
: 4 Get Tableschema [4, Create Cmd 1 Execute

DELETE FROM [myTable Double]

Mode
i@ DELETE ReT%rds ) DROP Table

Ready

TS6420 Version: 1.2 31



Configuration BEGKHOFF

DELETE tables

i )

| TwincAT Database Server SQL Query Editor =R =<
File  PLC  Database
“jlocal ("17217.641421.1") DB 2 ("MS SQL") [TestDB_MsSQL] ~ myTable_Double A

i Get Tableschema [, Create Crgd ¥ Execute

"

| SELECT | INSERT | DELETE | CREATE TABLE |

DROP TZBLE [myTable Double]

Mode
") DELETE Records @ DROP Table

Ready

6.3 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 ASCII-files can be influenced with the
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RingBufferMode.
"RingBuffer"-Versions:
The RingBuffer works in two different ways:

Configuration

+ "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 | 4D3_to_DE_RINGEUFFER | 30000 m 1w |2+
i@ RingBuffTime ) RingBuffCount Time: 3R00000 ma
DBMame Syrnbalharne Type [Group [Offzet BitSize Loghdode
» MalN. TESTWAR123 |LREAL |+ | 16448 172536 B4 cpcle (-
MNvaR110 MNyaR110 [IMT - | 16448 150 16 cpcle (-
MWAR113 MYART13 IMT - | 16448 156 16 cpcle (-

RingBuffer_Count

‘ i i Symbolgroup 1

Symbolgroup 1

SymiGrplD Dhirection Cycletime AdslD DBEID
2 |ADS_to_DE_RINGEUFFER ~ | 30000 ms |1 - 2~
) RingBuffTirne @ RingBuffCount Court: 2500
DBMame Syrnbalnarme Type [Group [COffzet BitSize Loghd ode
4 MAIM.TESTWARTZ23 |LREAL || 16448 172536 B4 cycle |-
MWART10 JVART10 INT | 16448 150 16 cucle |-
MWAR113 YVARTT3 INT - | 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];

6.4 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.

6.5 Databases

6.5.1 Declaration of the different database types
Mircosoft SQL Database [P 38]
-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 sqgl-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 [» 40]

-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.

Microsoft Access Database [» 39]

-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 Access”. —PLC: eDBType_Access.

-DBServer: This option won't be needed.

-DBProvider: For Access 2000 - Access 2003: The provider is "Microsoft.Jet.OLEDB.4.0".
For Access 2007: The provider is "Microsoft. ACE.OLEDB.12.0".

-DBUrI DBUrI contains the path to the MDB-File. E.g.("C:
\TwinCAT\TcDatabaseSrv\Samples\TestDB.mdb")

-DBTable: DBTable contains the name of the table.
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ASCII - File [» 43]

-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 declared in ASCII-Files.

NET-MySQL Database [> 41]

-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.

-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.

ODBC-MySQL Database [» 411

-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 "ODBC_MySQL". -PLC: eDBType_ODBC_MySQL.

-ODBC Driver:

Insert the name of the ODBC-driver. ("MySQL ODBC 3.51 Driver")

-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 ODBC - connection

-Protocol: This option won't be needed.

-Scheme: This option won't be needed.

-Sequence: This option won't be needed.

-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.

ODBC-PostgreSQL Database [» 44]

-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 "ODBC_PostgreSQL". —PLC: eDBType_ODBC_PostgreSQL.

-ODBC Driver:

Insert the name of the ODBC-driver. ("PostgreSQL UNICODE")

-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 ODBC - connection

-Protocol: This option won't be needed.
-Scheme: Contains the name of the used scheme.
-Sequence: This option won't be needed.
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ODBC-PostgreSQL Database [» 44]

-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.

ODBC-DB2 Database [) 45]

-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 "ODBC_DB2". —PLC: eDBType_ODBC_DB2.

-ODBC Driver: Insert the name of the ODBC-driver. ("IBM DB2 ODBC DRIVER")

-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 ODBC - connection

-Protocol: Contains the name of the used protocol (TCPIP).

-Scheme: Contains the name of the used scheme.

-Sequence: This option won't be needed.

-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.

OCI-Oracle Database (Oracle Calling Interface) [» 42]

-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 "OCI_Oracle”. —PLC: eDBType_OCI_Oracle.

-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 / service name.

-Port: Port for the connection (default:1521)

-Protocol: Protocol for the connection (default: TCP)

-Scheme: Contains the name of the used scheme.

-Sequence: Contains the name of the used sequence.

-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.

ODBC-Oracle Database [P 42]

-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 "ODBC_Oracle". —PLC: eDBType_ODBC_Oracle.

-ODBC Driver: Insert the name of the ODBC-driver. ("Microsoft ODBC for Oracle")

-Server name: This option won't be needed. (Only local connection)

-Database name: |Contains the name of the database.

-Port: This option won't be needed.

-Protocol: This option won't be needed.

-Scheme: Contains the name of the used scheme.

-Sequence: Contains the name of the used sequence.

-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.
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ODBC-InterBase Database [) 46]

-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 "ODBC_InterBase". -PLC: eDBType_ODBC_InterBase.

-ODBC Driver:

Insert the name of the ODBC-driver. ("Firebird/InterBase(r) driver")

-Server name:

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

-Database name:

Contains the name of the database.

-ClientDIlI: Contains the path to the fbclient.dIl.

-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.

ODBC-Firebird Database [V 47]

-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 "ODBC_Firebird". -PLC: eDBType_ODBC_Firebird.

-ODBC Driver:

Insert the name of the ODBC-driver. ("Firebird/InterBase(r) driver")

-Server name:

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

-Database name:

Contains the name of the database.

-ClientDIlI: Contains the path to the fbclient.dIl.

-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.

XML Database [P 43]

-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 "XML"—PLC: eDBType_XML.

-DBServer: Contains the name of the database

-DBProvider: This option won't be needed.

-DBUrI DBUTrl contains the path to the XML-file. e.g. ("C:
\TwinCAT\TcDatabaseSrv\Samples\TestDB.xml")
The XSD-file must 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.

6.5.2 Microsoft SQL Database

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

Compatible versions:
Databases" [»_35]

The variable values

Microsoft SQL Database 2000/2005/2008. Declarations see "Declarations different

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 ‘
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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.

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 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_TinylInt 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
6.5.3 Microsoft Access Database

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

Database files of Access 2000 and Access 2003 (*.mdb) are as compatible as database files of Access 2007
(*.accdb).
You only must declare different provider in the XML - configuration file for these different filetypes. More info

at "Declaration different databases" [P 35]

The variable values are saved in the following table structure.

Column name Data type Characteristic

ID AutoNumber Field Size:= "Long Integer"; New
Values:= "Increment"

Timestamp Date/Time Format:= "General Date"

Name Text

ValueType="Double"

Value Number Field Size:= "Double"
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Column name \Data type \Characteristic
ValueType="Bytes"
Value (OLE Object |

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 MS Access PLC Control
eDBColumn_Biglint Integer4 DINT
eDBColumn_Integer Integer2 INT
eDBColumn_Smallint Integer2 INT
eDBColumn_TinyInt Integer1 SINT
eDBColumn_Bit YESNO BYTE
eDBColumn_Money Currency LREAL
eDBColumn_Float Double LREAL
eDBColumn_Real Single REAL
eDBColumn_DateTime DATETIME DT
eDBColumn_NText Text STRING
eDBColumn_NChar VarChar STRING
eDBColumn_Image OLEOBJECT ARRAY OF BYTE
eDBColumn_NVarChar VarChar STRING
eDBColumn_Binary OLEOBJECT ARRAY OF BYTE
eDBColumn_VarBinary OLEOBJECT 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.

6.5.4 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 ‘
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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.

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_Bigint bigint T_ULARGE_INTEGER

(TcUtilities.lib)

eDBColumn_Integer integer DINT
eDBColumn_Smallint smallint INT
eDBColumn_TinylInt 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.

6.5.5 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 DOUBLE no

ValueType="Bytes"

TS6420 Version: 1.2 41



Configuration BEGKHOFF
Column name Data type Null permitted Characteristic
Value BLOB 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.

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

6.5.6

OCI/ ODBC - Oracle Database

The values of the variables are saved in an Oracle Database.

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
ID NUMBER no IDENTITY(1,1)
Timestamp DATE no

Name VARCHAR?2 no

ValueType="Double"

Value [FLOAT no |
ValueType="Bytes"

Value BLOB no |

To get the functionality of an AutolD a sequence will be create at the scheme you use with the following

attributes:

name:

typ: "ascending"
minimum: "
maximum: "1.0E27"
intervall: """

cache: "no Cache"

For example: "AUTO_INCREMENT_myTable$"
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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 sequence 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

Oracle

PLC Control

eDBColumn_Bigint

DECIMAL(15,0)

T_LARGE_INTEGER
(TcUtilities.lib)

eDBColumn_Integer INTEGER T LARGE_INTEGER
eDBColumn_Smallint SMALLINT T _LARGE_INTEGER
eDBColumn_TinyInt SMALLINT T_LARGE_INTEGER
eDBColumn_Bit CHAR(1) STRING
eDBColumn_Money DECIMAL(18,4) LREAL
eDBColumn_Float DOUBLE PRECISION LREAL
eDBColumn_Real FLOAT LREAL
eDBColumn_DateTime DATE DT
eDBColumn_NText VARCHAR(254) STRING
eDBColumn_NChar CHAR(254) STRING
eDBColumn_Image BLOB ARRAY OF BYTE
eDBColumn_NVarChar NVARCHAR(254) STRING
eDBColumn_Binary BLOB ARRAY OF BYTE
eDBColumn_VarBinary BLOB ARRAY OF BYTE

6.5.7 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.

Configuration

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.

6.5.8 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 68] and FB_DBTableCreate [ 69] 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 [» 48].

<?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>
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<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.

6.5.9

ODBC - PostgreSQL Database

The values of the variables are saved in a PostgreSQL Database.

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
id bigint no IDENTITY(1,1)
timestamp timestamp no
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Column name Data type Null permitted Characteristic

name text no

ValueType="Double"

value ‘double precision ‘no ‘

ValueType="Bytes"

value ‘BLOB ‘no ‘

To get the functionality of an AutolD a sequence will be create at the scheme you use with the following

attributes:

name:

raise step: """
minimum: "

"mytable_ID_seq"

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 sequence 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 PostgreSQL PLC Control
eDBColumn_Bigint bigint DINT
eDBColumn_Integer integer DINT
eDBColumn_Smallint smallint INT
eDBColumn_TinyInt smallint INT
eDBColumn_Bit bit BYTE
eDBColumn_Money money LREAL
eDBColumn_Float double precision LREAL
eDBColumn_Real real REAL
eDBColumn_DateTime timestamp DT
eDBColumn_NText text STRING
eDBColumn_NChar character STRING
eDBColumn_Image bytea ARRAY OF BYTE
eDBColumn_NVarChar character varying STRING
eDBColumn_Binary bytea ARRAY OF BYTE
eDBColumn_VarBinary bytea ARRAY OF BYTE

6.5.10

ODBC - DB2 Database

The values of the variables are saved in a DB2 Database.

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic

ID BIGINT no IDENTITY (1,1)
Timestamp TIMESTAMP no

Name VARCHAR no

ValueType="Double"

Value DOUBLE 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 DB2 PLC Control
eDBColumn_Bigint BIGINT T_ULARGE_INTEGER
(TcUtilities.lib)
eDBColumn_Integer INT DINT
eDBColumn_Smallint SMALLINT INT
eDBColumn_TinylInt SMALLINT INT
eDBColumn_Bit VARCHAR(1) BYTE
eDBColumn_Money DECIMAL(18,4) LREAL
eDBColumn_Float DOUBLE PRECISION LREAL
eDBColumn_Real FLOAT REAL
eDBColumn_DateTime TIMESTAMP DT
eDBColumn_NText LONG VARCHAR STRING
eDBColumn_NChar CHAR(254) STRING
eDBColumn_Image BLOB ARRAY OF BYTE
eDBColumn_NVarChar NVARCHAR(254) STRING
eDBColumn_Binary BLOB ARRAY OF BYTE
eDBColumn_VarBinary BLOB ARRAY OF BYTE

6.5.11

ODBC - InterBase Database

The values of the variables are saved in an InterBase Database.

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
ID BIGINT no IDENTITY(1,1)
Timestamp TIMESTAMP no

Name TEXT no

ValueType="Double"

Value [FLOAT no |
ValueType="Bytes"

Value BLOB no |

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 InterBase PLC Control

eDBColumn_Bigint BIGINT T_ULARGE_INTEGER
(TcUtilities.lib)

eDBColumn_lInteger INTEGER DINT

eDBColumn_Smallint SMALLINT INT

eDBColumn_TinyInt SMALLINT INT

eDBColumn_Bit CHAR(1) BYTE

eDBColumn_Money DEZIMAL(18,4) LREAL

eDBColumn_Float FLOAT REAL
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E_DBColumnTypes InterBase PLC Control
eDBColumn_Real DOUBLE PRECISION LREAL
eDBColumn_DateTime Timestamp DT
eDBColumn_NText VARCHAR(254) STRING
eDBColumn_NChar CHAR(254) STRING
eDBColumn_Image BLOB ARRAY OF BYTE
eDBColumn_NVarChar VARCHAR(254) STRING
eDBColumn_Binary BLOB ARRAY OF BYTE
eDBColumn_VarBinary BLOB ARRAY OF BYTE

6.5.12

ODBC - Firebird Database

The values of the variables are saved in an Firebird Database.

The variable values are saved in the following table structure.

Column name Data type Null permitted Characteristic
ID BIGINT no IDENTITY(1,1)
Timestamp TIMESTAMP no

Name TEXT no

ValueType="Double"

Value [FLOAT no |
ValueType="Bytes"

Value ‘BLOB ‘no ‘

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 FireBird PLC Control
eDBColumn_Bigint BIGINT T_ULARGE_INTEGER
(TcUtilities.lib)
eDBColumn_lInteger INTEGER DINT
eDBColumn_Smallint SMALLINT INT
eDBColumn_TinyInt SMALLINT INT
eDBColumn_Bit CHAR(1) BYTE
eDBColumn_Money DEZIMAL(18,4) LREAL
eDBColumn_Float FLOAT REAL
eDBColumn_Real DOUBLE PRECISION LREAL
eDBColumn_DateTime Timestamp DT
eDBColumn_NText VARCHAR(254) STRING
eDBColumn_NChar CHAR(254) STRING
eDBColumn_Image BLOB ARRAY OF BYTE
eDBColumn_NVarChar VARCHAR(254) STRING
eDBColumn_Binary BLOB ARRAY OF BYTE
eDBColumn_VarBinary BLOB ARRAY OF BYTE
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6.5.13 Additional information

6.5.13.1 Microsoft SQL Server hints

Logs of the Windows event log:

» Error Event ,Report Server Windows service (SQLEXPRESS) can't connect to reporting server -
database. “

o At the SQL Configuration Manager at SQL Server 2005 services stop the SQL Server Reporting
Services (SQLEXPRESS) and change the start mode to "Manual". The Reporting Service won't be
needed from the TwinCAT Database Server.

* Information Event ,"Databasename™-database will be started “

o At the SQL Server Management Studio Express at Databases/"Databasename" rigth click ->
properties and at options change the option "Automatic close" from "True" to "False". This option
won't be needed, the TwinCAT Database Server will open and close the database automatically.

It is possible to blanket the logging into Windows event log. Then events from the SQL Server won't be
logged. You can't choose which kind of event will be logged and which not.

+ Atthe SQL Configuration Manager at SQL Server 2005 Services choose the SQL Server
(SQLEXPRESS) and then right click -> properties. The "Advance" tab contains the subitem "Startup
Parameters". The different parameters are separated with semicolons. Add the parameter -n and
restart the service.

At this moment no events from the SQL Server will be logged to the Windows event log.

6.5.13.2 XML - Information

Use XML file as database with TF6420 Database Server [» 48]

Execute XPath querries at a XML file wiht the TF6420 Database Server [» 51]

You can find further information about XML-Schema here: http://www.w3.org/TR/xmlschema-0/

XML as Database

XSD-Schema for standard table structure

<?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" />
</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>
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<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>

</TestDB7XML>

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>
</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="money">
<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" />
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</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>
</xsd:simpleType>

Datatype mapping XML => PLC

E_DBColumnTypes XML PLC Control
eDBColumn_Biglint 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

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,

1234.5678)

Name,

CURRENT TIMESTAMP, 'TestValuel' ,

INSERT INTO myTable Double (Timestamp, Name) VALUES (CURRENT TIMESTAMP, 'TestValuel');

INSERT INTO myTable Double VALUES (1, CURRENT TIMESTAMP,

INSERT INTO myTable Double VALUES (1, '2010-01-06 12:13:14"',

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

'TestValuel', 1234.5678);
'TestValuel', 1234.5678);
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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.

o 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.

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</SubNode4>
<SubNode5>SubNodeWert5</SubNode5>
</Node>
</TestXML>

XML schema:

<? xml version="1.0" encoding="utf-8" ?>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
www.w3.0rg/2001/XMLSchema">

<xs:element name="TestXML">

xmlns:xs="http://
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<xs:complexType>
<xs:sequence>
<xs:element maxOccurs="unbounded"
<xs:complexType>
<xs:sequence>

name="Node">

/>

<xs:element name="SubNodel" type="xs:string" />
<xs:element name="SubNode2" type="xs:short"

<xs:element name="SubNode3" type="xs:string" />
<xs:element name="SubNoded" 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[Q@attrl=2]/SubNode2

Returned value if no XML schema is available: SubNode?2
Returned value if an XML schema is available: SubNode?2
Sample for XPATH<SUBTAG>

XPath => XPATH<SUBTAG>#TestXML/Node [Rattrl=2]

Returned structure if no XML schema is available.

TYPE ST Record

T MaxString := ‘200";

INT := 200;

STRUCT
SubNodel T MaxString := ‘SubNodeWertl’;
SubNode?2 T MaxString := ‘200';
SubNode3 T MaxString := ‘SubNodeWert3’;
SubNode4 T MaxString := ‘400.5';
SubNodeb 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;
SubNodeb T MaxString := ‘SubNodeWert5’;
END_STRUCT
END_TYPE
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Supported function blocks
FB_DBRecordSelect
FB_DBRecordSelect EX
FB_DBRecordArraySelect

6.6 Expert

6.6.1 Impersonate option

With the option Impersonate it is possible to indicate values for user authentication to create a network
connection to public directories.

##* Configuration 4 F

Configuration

StartUp
@ Manual { Standard Start Up for using all function blocks of the PLC Lib. )

{ Starts the cyclic read or write of the symbolgroups after TwinCAT restart. )

Creating Emorogfile (creates a ted file where all occured emors will be stored)

[ ] CATwinCAT\TcDatabaseSrv \TeDBSrvEmorLog b

-
Impersonate User impersonate user logins for network: connedions}]
\.

Password
,-é'\ﬁ# Password:
!

7 gee

confim Password: Set Password

The TwinCAT Database Server will be executed in a system process. This is the reason why the Database
Server have no rights on a remote device. You can circumvent this problem if grant read an write rights to
the user "guest" on the public folder. Please notice, that this method is very unsafe, because every user has
rights at the public folders.

To solve this problem the TwinCAT Database server contains the "Impersonate"-option to logon at the
remote device with specified user authentication values. You only have to write these values into the
Registry like the following image illustrate.
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ﬁ Registry Editor

Eile Edit ¥iew Favorites Help

‘( : TWi”CAT) * || Mame Type Data
"""" ’ 2']'_1'GGG QE‘}‘I:D REG_57 {value not set)
"""" d Drivers %] Amshetld REG_BINARY  ac1l408e0101
: Ir:lc 2B BootPriPath REG_SZ CATwinCAT\Boot
______ Pl | Build REG_DWORD 0:000008k5 (2229)
.| Remote _?3'9'] Cpulffinityhask REG_DWORD 000000002 (2)
{11 System r.?-'tﬂ DisableC1E REG DWORD 000000001 (1)

.. | TwinCAT DataBase Server ﬂlmpersunatedpasswurd REG_S5Z TestPwd

5. || TwinCAT DataBase Server CE @ImpersunatedUserDumain REG_5Z TestDomain

oo | TwinCAT FTP Client lL;"_'_"]Ir'r1pvarsc'natv.='.|:lU:uarl"-lar'ﬂv?. REG_SZ TestUser

o L TwinCAT Medbus TCP Server | LockedMembSize REG_DWORD 0:00200000 (2097152)

oo L TwinCAT PLE IEC Gl Server J':l'p'] LogMessageType REG_DWORD 000000002 (2)

5o 0 TwinCAT Scope? QE‘] LogWiewerPath REG_5Z evenbowr.exe

:> - L TwinCAT TCPIP Server e NumOfCPUs REG_DWORD 000000002 (2)

The following Keys must be created:
->[HKEY_LOCAL_MACHINE\SOFTWARE\BeckhofATwinCAT\System] "ImpersonatedPassword”

Contains the password for the authentication.

->[HKEY_LOCAL_MACHINE\SOFTWARE\BeckhofATwinCAT\System] "ImpersonatedUserDomain™
Contains the name of the domain in which the user is logged on.
->[HKEY_LOCAL_MACHINE\SOFTWARE\BeckhofATwinCAT\System] "ImpersonatedUserName"
Contains the Name of the User.

6.6.2

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.

Additional Registry configuration

ﬁ Registry Editor

Eile Edit View Faverites Help
478 Computer || Name Type Data
b -l :EE:—EULA;REE?}P‘SSE; ab] (Default) REG_SZ (value not set)
. - HKEY_LOCAL M:QCHINE fﬁ]DBNullAllowed REG_DWORD (00000000 (D)
4. - CDO00000 84 MaxByteArrayLength REG_DWORD  0x00000100 (256)
b ]
COMPONENTS _lfl'_cﬂMaxStringLength REG_DWORD (00000100 (256)
.. | HARDWARE abFileMarne | REG_SZ CATwinCAT\Boot\CurrentConfigDatabasexml
- b SAM
------ , SECURITY

-, SOFTWARE
s+ L ATl Technologies

4. Beckhoff

! .1l Beckhoff Information System |
5. TwinCAT 1
4. TwinCAT DataBase Server

, Commaon

. Configuration

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

6.6.3 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,
> from an ADS device to a database.

<?xml version="1.0" ?>
<Configuration>
<Log>1</Log>
<LogPath>C:\TwinCAT\TcDatabaseSrv</LogPath>
<StartUp>Manual</StartUp>
<PwdInfos>tZuYPxhe+G5NKHWLYSZE+NiFAINd1cBgtIUVD+j076ID3ge07FdGzvdfP100Q09Z2b2CKpwi=</
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>
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<Symbol>
<DBName>TESTVAR123</DBName>
<Name>MAIN.TESTVAR123</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.

- "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 NetlD, port and timeout.
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"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 / |Offset => 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.xmI"
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Overview

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

Funktionsblocke

Name

Description

FB

GetStateTcDatabase [» 59]

Call state information

FB

DBConnectionAdd [P 61]

Adds database connections to the XML configuration
file

FB

DBAuthentificationAdd [» 81]

Adds authentication information for database
connections to the XML configuration file

FB

DBOdbcConnectionAdd [P 62]

Adds ODBC database connections to the XML
configuration file

FB

AdsDeviceConnectionAdd [P 64]

Adds Ads-device connections to the XML
configuration file

FB

DBReloadConfig [P 60]

Reloads the XML configuration file

FB

GetDBXMLConfig [»_65]

Read all databaseconfiguration out of the XML-
configuration file.

FB

GetAdsDevXMLConfig [» 66]

Read all Ads-deviceconfiguration out of the XML-
configuration file.

FB

DBConnectionOpen [P 66]

Open a connection to a database

FB

DBConnectionClose [P 67]

Close a connection to a database

FB DBCreate [P 68]

Creates a new database

FB

DBTableCreate [» 69]

Creates a table with any desired table structure

FB DBRead [P 71]

Reads one value out of the database

FB DBWrite [» 72]

Writes one variable value, with timestamp, into a
database

FB

DBCyclicRdWrt [» 70]

Starts or stops the logging/writing of variables

FB

DBRecordSelect [» 83]

Reads a data record out of a table

FB

DBRecordSelect EX [P 85]

Reads a data record out of a table (commandlength
<= 10000 symbols)

FB

DBRecordArraySelect [P 76]

Reads some data records out of a table

FB

DBRecordInsert [P 82]

Creates a new data record

FB

DBRecordInsert EX [P 75]

Creates a new data record (commandlength <=
10000 symbols)

FB

DBRecordDelete [P 74]

Deletes a data record from a table

FB

DBStoredProcedure [P 78]

Execute Stored Procedures.

FB

DBStoredProcedureRecordReturn [» 86]

Execute Stored Procedures and return a data record.

FB

DBStoredProcedureRecordArray [» 79]

Execute Stored Procedures and return a count of
data records.
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Funktionen

Name Description

F GetVersionTcDatabase [P 87] Call version information.
Datentypen

Name

ST DBColumnCfg [» 88]

ST DBXMLCfg [»_88]

ST ADSDevXMLCfg [» 88]
ST DBSQLError [» 89]

ST DBParameter [» 89]

E DbColumnTypes [» 90]

E DBTypes [» 91]

E DBValueType [P 91]

E DBWriteModes [» 91]

E DBParameterTypes [P 91]

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_132] 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_132] 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_132] 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
eDBType
eDBValueType
sDBDriver
sDBServer
sDBDatabase
nDBPort
sDBProtocol
sDBUserId
sDBPassword
sDBScheme
sDBSequence
sDBClientDl1l1
sDBTable
bExecute
tTimeout

END_VAR

sNetID

:T_AmsNetId;
:E DBTypes;
:E DBValueType;
:T_MaxString;
:T_MaxString;
:T MaxString;
:UDINT;

:T MaxString;
:T_MaxString;
:T MaxString;
:T_MaxString;
:T MaxString;
:T_MaxString;
:T MaxString;
:BOOL;

:TIME;

: 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_132] 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_132] 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_132] 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 