New Automation Technology

BECKHOFF

Technical Workshop

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

1. Foreword

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

2. DataBaseServer Configuration with XML Editor
Open the Editor under Start -> All Programs -> TwinCAT System -> TwinCAT DataBase Server -> XML Configuration File Editor
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At first you have to add a new database. Right click on Database as it is shown in the picture or by the symbols in the tool bar.
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In the next step you must configure your database. Not everybody has got the great databases on his system, that’s why we
choose the ASCII database.

You can find the declaration of all different database types, which we support, in the Information System.

http://infosys.beckhoff.com/content/1031/tcdbserver/html/tcdbserver dbdeclaration.htm
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Choose the DBType ASCIL. If you only will log alphanumeric data types and Boolean choose “Double” for DBValueType.
Otherwise select “Bytes” for the log of structures and strings too.
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For an ASCII database you must indicate only the database URL, like it is shown in the next picture. You still need the
Database ID (DBID) later on and also the AdsID which you can see on the next page.
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Add an AdsDevice and insert your AdsNetID, also your AdsPort. If you use the local system, you don’t need to type your
NetID.
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% Symbolgroups
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5.15253.86.1.1

172176414211

Timeout
2000

Timestamp

(i) 09.04 2013 13.16:30
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Message
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Add Database "DBID:1" to XML Corfiguratiorfile.

ADS Read/Wrie

5111417411
549813311
57159114011

am

Add AdsDevice ... Done
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If you create a configuration for a remote system, you have the possibility to choose your target in the table on the right side.

Now you can insert a Symbolgroup with variables from your PLC project.
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Add Symboelgroup ... Done
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Before you configure your Symbolgroup, you have to “Build” your PLC project. Open TwinCAT PLC Control with
PLCVariableSample.pro file and then Project -> Build. This is important for the generation of the tpy file. You can search for
variables about the “Import Symbols” button in the Database Editor.
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For example you choose the first five variables of the Symbolcollection. You can change the LogMode for each variable, like it
is shown in the next picture. You have to set the AdsID and the DBID, which you know from the sides before.
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You have the possibility to choose the communication direction. In this case ADS_to_DB_APPEND is selected.

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

ADS_to_DB_UPDATE:
This option updates the available entries in the database.

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

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

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

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

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

5. DataBaseServer Configuration from the PLC

Task:

Create a Microsoft SQL Compact database from the PLC Control, add a database connection and insert a new table in your
database. Finally use the write function block with the ring buffer mode “RingBuffer_Count” to write 100 times a variable
into the table of your database.

At first insert a R_TRIG function block to start your program with a rising edge. After that create a state machine for the call
of your database function blocks, like it is shown in the picture below.

000TFROGRAR kAN

nooar AR
non3 thDBCreate -FB_DBECreate;
g fhDBConadd ' FB_DBEConnectionAdd;
non5 fhDBTableCreate -FE_DBETahleCreate;
000R foOBYWWrite - FB_DBMWrite;
0007
nang state ANT = 10;
noog F_Edge R_TRIG;
no10 bExecute CBOOL
DOT1EMD_ AR
£

D001 Take care for the testwith FE_DECreate that the database do not exist-» for a second run delete the DE*)
0002 F_Edge (CLK = bExecute);

0003(IF R_Edge.Q THEM

0004 state = 1;

DOOS(EMD_IF

000G

0007 CASE state OF

noos 0:  *idle state ™)

0oo9 :

no10 1. [*Create aDatabase ™

0011 :

0012, 11 *lsthe FE_DECreate busy? ™)

0013 :

no14 2. (*Adda connechion tovyour Database *)
0015 :

0018 21 *lsthe FE_DBEConnectionAdd busy? ™
0017 :

no1a 3. [*Create atable foryour Database )
00149 :

0020 31 *lsthe FE_DETableCreate busy? ™)
00E1 :

00z, 40 *Write oyclic walues into wour Database ™)
0023 :

noz4 41: * 1= the FE_DBWrite busy? ™)

0025

D0ZEEND_CASE
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Now declare all other variables that you need. Especially the structure of the table. You can find a description how to do this
for Microsoft SQL Compact the Information System:
http://infosys.beckhoff.com/english.php?content=content/1033/tcdbserver/html/TcDBServer_MobileDatabase.htm

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

You can take the remaining variables from the next picture.

D00 [FROGRARM BAIM

0002 &R

0003 fthDBCreate :FE_DBECreate;

nong thDBConAdd :FE_DBConnectionsdd;

0005 thDBETahkhleCreate :FB_DBTahleCreate;

000k D BEWrite - FB_DE%rite:;

noo?

0oos state SANT =10

noos F_Edge ‘RB_TRIG;

no1a bExecute CBOOL;

0ot

0o1z bError CBOOL;

0013 uEriD CLIDINT

0014

0015 uDhkID CUDIMT; (* Database ID ™)
D016 uddslD CUDINT == 1; * Zetvour ADS D)
0oty

no1s (* Tahkle structure: )
0oy tablestrc ARRAY [0.3] OF 3T_DBCalumnCfy =
nozo (gColumnMame ="I00, sColumnPraperty = IDENTITY(1.1), eCalumnType = EDECOLUMMN_BIGINT),

0021 (sColumnMame = "Timestamp'. eColumnType == EDBCOLUMMN_DATETIME).
nozz (gColumnMame = 'Mame', eColumnType = EDBCOLUMMN_MNTEXT),

n0z23 (sColumnMame = "Yalue', eColumnType = eDEColumn_lnteger);

noz4

D025 iLogtariakle SN (*Logwariakle ®)

DOZEEMD_WAR

The next steps.
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FB_DBCreate:

D00Y| CASE state OF

D0og 0 idle state ™)

oooy

no7a

0011 1. [*Create a Database ™)

001 e fbDBECreate| sMNetlD =,

00713 sPathMame ='CATwinCATTcDatabaseSrASamples’,
0014 sCBMame  ='DE_ITW",

D015 eDBEType =eDBType_Mobile_Server,
D071E sowstemDB =

0017 slserld =

001 sPassword =,

0019 bExecute =TRUE,

D0Z0) tTimeout = T#20s,

00z1] bBusy =3,

D0ZE] bEror => bErraor,

D023 nEriD =>» uEmnlD;

0024 state .= 11;

00z5

DDzg 11

D07 fbDB Create(bExecute = FALZE):

D025 IFMNOT thDBECreate. bBusy AND NOT thDECreate bError THEMN
D029 state ;= 2;

no30 EMD_IF

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

FB_DBConnectionAdd:
D032 2:*Add a connection to wour Database®)
0033 DB ConAddisMetlD =

D034 eDBType = eDBType_Mohile_Server,
0035 eDBYalueType = eDBYalue_Double,

0036 sDBServer =,

0037 sDBProvider =,

0038 sDBLUY ="CATwinCATTcDatabaseSrASamples\DBE_ITW sdf,
D034 sDBSystemDB =

[EN sDBLUserld =,

ER sDBEFassword =,

nn42 sOBETahkle ='W _Tahle',

0043 hExecute =TRLIE,

0044 tTimeout =T#e0s,

D045 bBusy =¥,

0046 bEror => bErrar,

0047 nErD => uEriD,

[INEE! hOEID =7

IEE] state = 21;

00s0

0051 21

0052 fhDBConAdd{bExecute:=FALSE, hDEID=> uDhID;

0053 IF MOT thDBConAdd. bBusy AND NOT thDBConsdd bError THERM
0054 state = 3;

005K EMD_IF
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In this function block you have to set the DBType and the DBValueType (Bytes or Double). And you already have to give your
table a name. The other settings for Microsoft SQL Compact databases are in the Information System:
http://infosys.beckhoff.com/content/1033/tcdbserver/html/tcdbserver_dbdeclaration.htm

FB_DBTableCreate:

005 3 ¥ Create atable forwvour Database ™)

005 thDBTahleCreate( shetlD =.

0057 hDEID =ubhlD,

D0&5g sTahbleMame = "ITW_Tahkle',
005y chTableCfy = SIZEOFtahlestrc),
D0BD) pTableCiy = ADRtablestrc),
D0E1| bExecute =TRUE.

D0EE] tTimeout =#z0s,

00E3] bBusy =,

00E4 bErrar => bErrar,

DOBH nErD =» uEriD,

D0GH sS0LState  =»;

D0E7 state = 31;

0k

D0RY 3t

0070 fbDETahleCreate(hExecute ;= FALZE):

0071 IF MOT thDBTahleCreate bBusy AND MOT fhOETahleCraate bErrar THEM
007e state = 4;

0073 END_IF

One of the inputs of this function block is “hDBID”. You give over the value which you get from the FB_DBConnectionAdd.
Furthermore you give over the size and the address of your table structure.
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007 4. [*Write cyclicwvalues into wour Database ™)

D07 thDBWrite  hExecute = FALSE);
007y fhDBWritel  sMNetD =,
007 hOBID =uDhlD,
007y hadsID = uadsiD,
000 svarMame = "MAIN.ILogWariakle',
_00&1] sDBvarMName = "SFEED [km/h]'
00§z elDBWritebode = eDBEWritebMode_RingBuffer_Count,
0083 tRingBufferTime =,
00g4 nRingBufferCount =100,
00&s hExecute = TELIE,
003k tTimeout = t#ls,
0087 bBusy =%
0ngg bError =» bError,
0ng9 nErrlD =» uErrlD,
_004aq| sS0LState =
0091 state = 41;
0032
043 q1:

094 fhDBWrite(hExecute ;= FALSE);
095 IF MOT fhDBEYWrite bBusy ARD MOT fhDBWrite bError THEM

D095 state = 4;
0087, EMD_IF
O04a

0088 ErMD_CASE

0100

010}iLogvariakle = iLog%ariakle + 1;
0102(IF iLogvariakle » 2000 THEM
103 iLogWariakle = 0;
104 EMD_IF

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

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

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