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1 Introduction  
 

PDSql Library allows you to connect your PLC Siemens S7-1200 or S7-1500 system directly 

to Microsoft SQL Database. With this library you are able to read and write data from/to  SQL 

Database. As the communication between the PLC and the SQL Server takes place directly you 

don't need any PC as a broker in the communication between the PLC and SQL server.  

 

1.1 Hardware requirements 
 

PDSql library  was built for PLC  Siemens S7-1200  (fw 4.2+) and S7-1500  (fw 1.8 +).  

 

1.2 Software requirements 
 

Main requirements for this library is TIA Portal V13 + and Microsoft SQL Server (2000 or 

higher) . 

TIA Portal V13+ is available only with paid licence. Microsoft SQL Server 2017 is available as 

free Express Edition version with some limitations. 

You can download it here: https://www.microsoft.com/en -us/sql-server/sql -server-

editions-express 

 

1.3 Supported SQL functions 
 

This library allows you to execute all the basic SQL commands like  

 

¶ SELECT 

¶ INSERT 

¶ DELETE 

¶ UPDATE 

¶ Execute Stored PROCEDURE 

 

 However, in addition to this basic SQL commands, other commands can be also executed  

depending on string content in query input. However, with some commands of this type, the 

query may end up with an error. 

 

 
 

 

 

https://www.microsoft.com/en-us/sql-server/sql-server-editions-express
https://www.microsoft.com/en-us/sql-server/sql-server-editions-express
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1.4 Supported SQL data types 
 

Supported are only datatypes listed in the Table 1-1. Any other datatype that is not 

listed in Table 1.1 will either convert its value to a string or cause the query to quit with an error. 

 

 Table 1-1: SQL data types  

Datatype 
S7-1200 S7-1500 

SQL PLC 
bit  Bool Ɇ Ɇ 

nchar(n) String(1) Ɇ Ɇ 
char(n) String(1) Ɇ Ɇ 

nvarchar(n) String(1) Ɇ Ɇ 
varchar(n) String(1) Ɇ Ɇ 

tinyint  DInt/LInt    Ɇ 2   Ɇ 3 

smallint DInt/LInt    Ɇ 2   Ɇ 3 
int  DInt/LInt    Ɇ 2   Ɇ 3 

bigint  LInt  Ɇ 
float LReal Ɇ Ɇ 
real LReal Ɇ Ɇ 

datetime DTL Ɇ Ɇ 
smalldatetime DTL Ɇ Ɇ 

date DTL Ɇ Ɇ 
numeric LReal   Ɇ 4   Ɇ 5 

decimal LReal   Ɇ 4   Ɇ 5 

money LReal    Ɇ 
smallmoney LReal Ɇ Ɇ 

 
 

 

 

 

 

 

1    The maximum length of string is defined in tSqlTable.MaxStringLength  variable. By default 

the value is 50.  

* If the string length of the SQL data type is greater than the string  length in the PLC, so the 

rest of the text will be cut off. 
2     PLC data type DInt 
3     PLC data type LInt 
4     Supported 32-bit value 
5     Supported 64-bit value 
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1.5 Program blocks 
 

1.5.1 Function block FB_PDSql 
 

The whole concept of this library was built on the ease of implementation into user 

projects. Therefore, all functions for communication with MS SQL Server are contained in 

only one function block FB_PDSql . This block is also associated with one instance of the data 

block DB_PDSql_IDB. The last one is the data block DB_PDSql  which provides all 

parameters and the interface between the user application and the PDSql  library . It 

contains the resulting SQL table obtained after SELECT command. These blocks are supplied 

in 2 versions  for S7-1200  and S7-1500 . 

 

            S7-1200                 S7-1500  

                    
 

               

       
 

Function block 

The only 3 program blocks  you need to add  

to your project  to implement ation of MS SQL functionality  

 

Instance data block 

Interface data block 
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Table 1-2 : FB_PDSql  interface 

Type Name Data type Comment 

Input  

Connection tConnection SQL server connection parameters 

Login tLogin Login parameters 

Licence tLicence Runtime license key 

Query tQuery SQL query string 

Output  Stat tStat Status bits, messages and errors 

InOut  
Cmd tCmd Commands Connect, Disconnect , ExecuteQuery  

SqlTable tSqlTable (1200/1500) 
SQL parameters and table contents as a result of 
the SELECT statement 

 

 

Recommended steps for executing SQL commands from a user application 

 

1. Create a string of SQL statements and write it to Query 

2. Set the Cmd.ExecuteQuery signal to TRUE 

3. Wait for signal Stat.ExecutedOK or Stat.Error  

4. If the Stat.Error  signal is TRUE, repeat the action from step 1. 

If the Stat.ExecutedOK signal is TRUE, application can continue to prepare another SQL 

statement and repeat from step 1. 

 

The user application can fully control the Cmd.Connect or Cmd.Disconnect signals, but it 

is sufficient to control only Cmd.ExecuteQuery signal which ensure the connection 

automatically if needed. 

 

 

1.5.2 Data block DB_PDSql 
 

 Data block DB_PDSql is composed of all the data types described in chapter 1.6. All 

communication between the user application and the SQL server is done through this data block. 

S7-1200       S7-1500  
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1.6 PLC data types 
 

 Function block FB_PDSql  and data block DB_PDSql uses several custom PLC data types 

to communicate with user application. The following is a list and description of these data types 

used in the library for S7-1200  and S7-1500 . 

S7-1200       S7-1500  

                  

 

 

 

 

1.6.1 tConnection 
 

This data type provides path parameters to connect to SQL Server. 

 

Name Data type Default value Comment 

IP1 USInt 192 Octet 1 ÏÆ ÔÈÅ 31, 3ÅÒÖÅÒȬÓ )0 ÁÄÄÒÅÓÓ  

IP2 USInt 168 /ÃÔÅÔ ς ÏÆ ÔÈÅ 31, 3ÅÒÖÅÒȬÓ )0 ÁÄÄÒÅÓÓ 

IP3 USInt 1 /ÃÔÅÔ σ ÏÆ ÔÈÅ 31, 3ÅÒÖÅÒȬÓ )0 ÁÄÄÒÅÓÓ 

IP4 USInt 1 /ÃÔÅÔ τ ÏÆ ÔÈÅ 31, 3ÅÒÖÅÒȬÓ )0 ÁÄÄÒÅÓÓ 

Port  UDInt 1433 Remote port of the SQL Server. MS SQL default is 1433. 

ConnID CONN_OUC 1 
Reference to this connection. The parameter uniquely 
identifies a connection within the PLC. 

HW HW_INTERFACE 64 
Hardware ethernet interface of the PLC used to the 
communication. X1(64), X2(72) 

Timeout  Time T#2s 
Maximum time allowed to wait for connect, disconnect  
and execute query command. After this time elapsed, 
the error status is triggered. 
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1.6.2 tCmd 
 

This data type provides command triggers to the Function block. 

 

Name Data type Default value Comment 

Connect 1 Bool False Trigger to connect to SQL server 

Disconnect  1 Bool False Trigger to disconnect from SQL server 

ExecuteQuery 1 Bool False 

Trigger to execute SQL query. If the SQL server has 
not been connected before activating this signal, 
the connection process will start automatically 
and then the SQL command will be executed after 
a successful connection to the sql server. So the 
user app lication control can use only this one 
trigger signal to connect and execute 
commands automatically . 

 

1    The bit signal is active in TRUE and triggered on the rising edge. Function block always resets 

this bit. 

 

1.6.3 tLogin 
 

This data type provides login parameters to the SQL Server. 

 

Name Data type Default value Comment 

HostName String ''  Freely definable name (can be empty string) 

UserName String ''  The user name of SQL Server account 

Password String ''  The password of SQL Server account 

Database String ''  The name of database 
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1.6.4 tStat 
 

This data type provides status signals from the Function block. 

 

Name Data type Default value Comment 

Connected Bool False TRUE when logged to SQL server successfully 

Busy Bool False TRUE during execution of SQL statement 

ExecutedOK Bool False 
TRUE when SQL statement was executed 
successfully 

Error  Bool False TRUE when SQL statement ended with an error 

Status Word W#16#0000 Info or error code 

Message String ''  
Info or error message after the last SQL command 
executed 

 

1.6.5 tLicense 
 

This data type provides runtime license key. 

 

Name Data type Default value Comment 

LicKey1 DWord 16#00 License Key part 1 

LicKey2 DWord 16#00 License Key part 2 

LicKey3 DWord 16#00 License Key part 3 

LicKey4 DWord 16#00 License Key part 4 

LicKey5 DWord 16#00 License Key part 5 

 

1.6.6 tQuery 
 

This data type provides SQL query string. 

 

Name Data type Default value Comment 

Query Array[1..2] of  String ''  Array of SQL Query 
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1.6.7 tRow_1200 
 

This data type provides row data for sql table result (S7-1200 version). 

 

Name Data type Default value Comment 

Bool  Bool False Bool value 

Null  Bool False NULL value 

DInt  DInt 0 DInt value 

LReal LReal 0.0 LReal value 

String  String[50]  ''  String value 

Datetime  DTL DTL#1970-01-01-00:00:00 Datetime value 

 

1.6.8 tRow_1500 
 

This data type provides row data for sql table result (S7-1500 version). 

 

Name Data type Default value Comment 

Bool  Bool False Bool value 

Null  Bool False NULL value 

LInt  LInt 0 LInt value 

LReal LReal 0.0 LReal value 

String  String[50]  ''  String value 

Datetime  DTL DTL#1970-01-01-00:00:00 Datetime value 
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1.6.9 tColumn_1200 
 

This data type provides column data for sql table result (S7-1200 version). 
 

Name Data type 
Default 
value 

Comment 

Name String ''  #ÏÌÕÍÎȭÓ ÎÁÍÅ 

UserType Byte 16#0 #ÏÌÕÍÎȭÓ ÕÓÅÒ ÔÙÐÅ 

Type Byte 16#0 #ÏÌÕÍÎȭÓ ÄÁÔÁ ÔÙÐÅ 

LenSize Byte 16#0 ColuÍÎȭÓ ÌÅÎÇÔÈ 

TypeNumericPre cision  Byte 16#0 
Precision factor in case of numeric 
or decimal data type 

TypeNumericScale  Byte 16#0 
Scale factor in case of numeric or 
decimal data type 

Nullable  Bool FALSE Is Nullable 

CaseSens Bool FALSE Is Case Sensitive 

Identity  Bool FALSE Is Identity type 

Computed Bool FALSE  

FixedLenCLRType Bool FALSE Internal use 

UsUpdateable Byte 16#0 0 ɀ ReadOnly, 1 ɀ Read/Write 

Rows Array[1..10] of "tRow_1200"  Array of rows 

 

1.6.10 tColumn_1500 
 

This data type provides column data for sql table result (S7-1500 version). 
 

Name Data type 
Default 
value 

Comment 

Name String ''  #ÏÌÕÍÎȭÓ ÎÁÍÅ 

UserType Byte 16#0 #ÏÌÕÍÎȭÓ ÕÓÅÒ ÔÙÐÅ 

Type Byte 16#0 #ÏÌÕÍÎȭÓ ÄÁÔÁ ÔÙÐÅ 

LenSize Byte 16#0 #ÏÌÕÍÎȭÓ ÌÅÎÇÔÈ 

TypeNumericPrecision  Byte 16#0 
Precision factor in case of numeric 
or decimal data type 

TypeNumericScale  Byte 16#0 
Scale factor in case of numeric or 
decimal data type 

Nullable  Bool FALSE Is Nullable 

CaseSens Bool FALSE Is Case Sensitive 

Identity  Bool FALSE Is Identity type 

Computed Bool FALSE  

FixedLenCLRType Bool FALSE Internal use 

UsUpdateable Byte 16#0 0 ɀ ReadOnly, 1 ɀ Read/Write 

Rows Array[1..10] of "tRow_1500"  Array of rows 
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1.6.11 tSqlTable_1200 
 

This data type provides main parameters and sql table result (S7-1200 version). 

 

Name Data type 
Default 
value 

Comment 

ColumnCount  UInt 0 The number of readed columns 

RowCount UInt 0 The number of readed rows 

MaxColumns   UInt 10 
Maximum allowed number of columns. 
The value must be less than or equal to 
tSqlTable.Columns array size 

MaxRows   UInt 10 
Maximum allowed number of rows. The 
value must be less than or equal to 
tColumn.Rows array size 

MaxString Length  USInt 50 
Maximum number of characters in the 
string variable. Must be consistent with 
string length setting in tRow.String  

Columns Array[1..10] of "tColumn_1200"  Array of columns 

 

1.6.12 tSqlTable_1500 
 

This data type provides main parameters and sql table result (S7-1500 version). 

 

Name Data type 
Default 
value 

Comment 

ColumnCount  UInt 0 The number of readed columns 

RowCount UInt 0 The number of readed rows 

MaxColumns   UInt 10 
Maximum allowed number of columns. 
The value must be less than or equal to 
tSqlTable.Columns array size 

MaxRows   UInt 10 
Maximum allowed number of rows. 
The value must be less than or equal to 
tColumn.Rows array size 

MaxStringLength  USInt 50 

Maximum number of characters in the 
string variable. Must be consistent 
with string length setting in 
tRow.String  

Columns Array[1..10] of "tColumn_1500"  Array of columns 

 

The MaxColumns parameter must be less than equal to the array size of SqlTable.Columns 

and the MaxRows parameter must be less than equal to the array size of tColumn.Rows 

otherwise the PLC may go to  
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1.7 Errors 
 

Here is the list of errors written to the tStat.Status variable as output from the function 

block FB_PDSql . During the error code, a more detailed description of the error is written to the 

tStat.Message. 

Table 1.3 

Code Error message Tips 

W#16#0000 No error  

W#16#8001 Cannot connect to the remote server Check IP address and port  

W#16#8002 Conection timeout Check IP address and port  

W#16#8003 Login failed See details in tStat.Message 

W#16#8004 Disconection timeout 
Something is wrong with ethernet 
connection 

W#16#8005 SQL Command execution timeout SQL Server does not respond 

W#16#8006 SQL Packet error See details in tStat.Message 

W#16#8007 SQL Command execution error See details in tStat.Message 

W#16#8080 Invalid license key Check the license key 

 

1.8 License / Demo 
 

The license key is binded to the PLC serial number. After creating a license key with an 

online license tool on the webite www.p lcdirectsql.com , these 5 license numbers need to be 

written to LicKey1-5. It is recommended to write them as the start value so that they remain 

written after the PLC restarts. 

For the first 2 hours  after switching on the power supply of the PLC device, the library is 

fully functional  even without a valid license key and works in demo mode. 
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2 Instalation 
 

2.1 Microsoft SQL Server 2017 
 

This chapter describes how to install Microsoft SQL Server 2017 Express Edition and set 

it up for communicating with the PDSql library. The link to download the instalation package is 

here -> https://www.microsoft.com/en -us/sql -server/sql -server-editions-express 

 

 

 

 

Click on ȵ$Ï×ÎÌÏÁÄ nowȰ 

 

 

 

 

 

 

The SQLServer2017-SSEI-Expr.exe will be downloaded in your download directory. 

Run this file to continue. 

 

 

 

 

 

 

https://www.microsoft.com/en-us/sql-server/sql-server-editions-express
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Click on ȵ$Ï×ÎÌÏÁÄ -ÅÄÉÁȰ 

 

 

 

Select ȵ%ØÐÒÅÓÓ #ÏÒÅȰ to install SQL Server Engine only and click on ȵDownloadȰ 
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The SQLEXPR_x64_ENU.exe will be downloaded in your download directory. 

Run this file to continue. 

 

 

 

 

 

Click on the link ȵ.Å× 31, 3ÅÒÖÅÒ ÓÔÁÎÄ-ÁÌÏÎÅ ÉÎÓÔÁÌÁÔÉÏÎ ȢȢȢȢȰ 
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Accept the license terms and click on ȵ.ÅØÔȰ 

 

 

 

Click on ȵ.ÅØÔȰ (in this case, the Windows Firewall will be set later) 
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The minimum instance feature what we need to select is ȵ$ÁÔÁÂÁÓÅ %ÎÇÉÎÅ 3ÅÒÖÉÃÅÓȰ but 

usually all of this selection is chosen. Click  on ȵ.ÅØÔȰ 

 

 

 

+ÅÅÐ ÔÈÅ ÎÁÍÅȟ ÏÒ ÍÁËÅ ÙÏÕÒ Ï×Î ÎÁÍÅȟ ÏÒ ÊÕÓÔ ÓÅÌÅÃÔ ȵ$ÅÆÁÕÌÔ ÉÎÓÔÁÎÃÅȰ. Click on ȵ.ÅØÔȰ 
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Keep default settings, click on ȵ.ÅØÔȰ 

 

 

 

Select ȵ-ÉØÅÄ -ÏÄÅȰ and specify the password for administrator (sa) account, click on ȵ.ÅØÔȰ 

 

 

 


















































