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1 Introduction

PDSql Library allows you to connect your PLC Siemens 9200 or S%#1500 system directly
to Microsoft SQL Database. With this library you are able toread and write datafrom/to SQL
Database As the communication between thé?LCand the SQL 8rver takes place directly you
don't need any PC as a broker in the communication beegn the PLC and SQL server.

1.1 Hardware requirements

PDSqllibrary wasbuilt for PLC SiemensS7-1200 (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+ isavailable onlywith paid licence.Microsoft SQL Server 207 is available as
free ExpressEdition version with some limitations.

You can download it herehttps://www.microsoft.com/en -us/sql-server/sql-server-
editions-express

1.3 Supported SQLfunctions

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

SELECT

INSERT

DELETE

UPDATE

ExecuteStored PROCEDURE

=A =4 =4 -4 4

However, in addition to this basic SQL commandsther commands can be also executed
depending on string content in query inputHowever, with some commands of this type, the
guery may end up with an error.

PD$| Library vi3.8 www.plcdirectsgl.com
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1.4 Supported SQL dataypes

Supported are only datatypes listed in theTable 1-1. Any other datatype that is not
listed in Table 1.1 will either convert its valueto astring or cause the query to quit with an error.

Table 1-1: SQL data types

Datatype
soL PLC S7-1200 S7-1500

bit Bool 74 %4
nchar(n) String (1) E E
char(n) String(%) 74 %4
nvarchar(n) String(?) 74 74
varchar(n) String(?) 74 74
tinyint Dint/LInt F2 E3
smallint Dint/LInt 2 E3
int Dint/LInt 2 g3
bigint Lint 74
float LReal E E
real LReal E E
datetime DTL E E
smalldatetime DTL 74 74
date DTL E E
numeric LReal 4 E5
decimal LReal 4 E5
money LReal 74
smallmoney LReal 74 74

1 The maximum length of string is defined intSqglTable.MaxStringLength variable. By default
the valueis 50.

* |f the string length of the SQL da type is greater than the string length in the PLC, so the
rest of the text will be cut off.

PLC data type Dint

PLC data type Lint

Supported 32bit value

Supported 64bit value

a W N

PDS§l Library v13.8 www.plcdirectsgl.com



MS SQEunctionality forlSiemens S1200/150 (TIA Portal V13, V14, V15, V16) [ eS|l

1.5 Program blocks

1.5.1 Function block FB_PD$q

The whole concept of this library was built on the ease of implementation intoser
projects. Therefore, all functions for communication withMS SQLServer are contained in
only onefunction block FB_PD3jl. This block is also associated witlone instance of the data
block DB PDSl_IDB. The last one is thedata blockDB_PDSjl which provides all
parameters and theinterface between the user application and th&D3jl library . It
contains the resultingSQLtable obtained after SELECTommand.These blocks aresupplied
in 2 versions for S7-1200 and S7-1500.

S7-1200
+ [gl Program blocks
2 FB_FDSq|_1200 [FB2000]
o8 DE_FDSql_IDE_1200 [DE2000]
@ DE_FDS5ql_1200 [DBE2010]

S7-1500
- [&l Frogram blocks
hmmmnl TUNCUON DIOCK ™ g & FB_PDSqgl_1500 [FB2001]
S Nstance data blochess 2 X3 DB_PDSqI_IDB_1500 [DB2001]
4—_’ @ DB_PDSgl 1500 [DB2011]

i

The only 3
to your project to

program blocks you need to add
implement ation of MS SQL functionality

"DB_PDSql_
1200".
Connection

"DE_PDSql_
1200"_Login

"DE_PDSql_
1200" Licence

"DE_PDSql_
1200" Query

"DE_PDSql_
1200".Cmd

*DE_FDSgl_
1200" SQLTable

WDB2000

"DE_PDSql_

1200_IDB"

SFB2000

FB_PDSql_1200"
EM END
"DB_PD5ql_
Stat 1200 5tat

Connection
Login
Licence
Query
Cmd
sqglTable
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Table 1-2 : FB_PD3l interface

Type | Name Data type | Comment
Connection tConnection SQL server connection parameters
Login tLogin Login parameters

Input
Licence tLicence Runtime license key
Query tQuery SQL query string

Output Stat tStat Status bits, messageand errors
Cmd tCmd CommandsConnect, Disconnect, ExecuteQuery

nOUE 1 s giTable tSqiTable (1200/1500) t?g;%iﬁgﬁf;:;‘;?b'e contents as a result of

Recommendedstepsfor executing SQL commands from aser application

PwpnPE

automatically if needed.

Create a string of SQL statements and write it Query

Set theCmdExecuteQuerysignal to TRUE

Wait for signal Stat.ExecutedOK or Stat.Error

If the Stat.Error signal isTRUE, repeat the action fromstep 1.
If the Stat.ExecutedOK signal isTRUE, application can continue to prepare another SQL
statementand repeat fromstep 1.

The user application can fully control theOnd.Connect or Cmd.Osconnect signals, but it
is sufficient to control only Cmd.ExecuteQuery signal whichensurethe connection

1.5.2 Data block DB_PDSq|

Data block DB_PDSqlis composed of all the data types described in chapter@l. All
communication between the user application and the SQL server is done through this data block.

S7-1200

DB_PDSgl_1200

Mame

0
<4 =
<] =
<] =
] =
<] =
<] =
<] =

O =~ O i W Rk =

Static

4
]
»
4
]
]
]

Connecticn
Licence
Crnd

Stat

Login
Query
5QLTable

Data type

“tConnection”
“tlicence”
“tCmd"

"t5tat”

"tLegin®

"tQuery”
"tSqlTable_1200"

S7-1500
DB_PDSgl_1500

MName Data type
1 <@ > Static
2 4l = » Connection “tConnection”
3 <@ = » Licence "tLicence”
4 4O = » Cmnd “tCmd”
5 |0 = » Stat "t5tat”
6 <@ = b Login “tLogin®
7 <@ = » Query "tQuery”
8 <41 = » SQLTable *tsqlTable_1500"

PD$| Library vi3.8
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1.6 PLC data types

Function block FB_PDSjl and data blockDB_PDSqgluses several custonPLCdata 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
~ [ PLC data ypes ~ [ PLC data types
u tCrd ﬂ tCrnd
IE] tColumn_1200 1| tColumn_1500
u tConnection u tConnection
1| tlicence 1| tLicence
18] tLogin | tLogin
u tQuery ﬂ tQuery
15| tRow_1200 | tRow_1500
€] tsqlTable_1200 | t5glTable_1500
IE] t5tat ] t5tat

1.6.1tConnection

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

Name Data type Default value

IP1 USInt 192 Octet1l £# OEA 31, 3A00A000 )

P2 uUSint 168 /| AOAO ¢ 1T &£ OEA 31, 3A00A(
IP3 USint 1 | AGAO o 1T &£ OEA 31, 3A00A(
P4 uUSint 1 /| AGAO v 1T &# OEA 31, 3A00A(
Port UDInt 1433 Remote port of the SQL Server. MS S@éfault is 1433.

como__ | comoue |1
HW HW INTERFACE | 64 Hardware ethernet interface of the PLQised to the

communication. XL(64), X2(72)

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

PDS§l Library v13.8 www.plcdirectsgl.com
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1.6.2tCmd

This data type providescommand triggers to the Function block

‘ Name Data type Default value Comment

Connect? Bool False Trigger to connect to SQL server

Disconnect 1 Bool False Trigger to disconnectfrom SQL server

Trigger to execute SQL query. If the SQL server h
not been connected before activating this signal,
the connection process will start automatically
and then the SQL command will be executed aften
a successful connection to the sql serve®o the
user application control can use only this one
trigger signal to connect and execute
commands automatically .

ExecuteQuery ! | Bool False

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

1.6.3tLogin

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
9
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1.6.4 tStat

This data type provides statussignals 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
TRUE when SQL statement wasxecuted

ExecutedOK Bool False
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 commana

executed

1.6.5tLicense

This data type providesruntime license key.

INET ! Data type Default value Comment
LicKeyl DWord 16#00 License Keypart 1
LicKey2 DWord 16#00 License Keypart 2
LicKey3 DWord 16#00 License Keypart 3
LicKey4 DWord 16#00 License Keypart 4
LicKey5 DWord 16#00 License Keypart 5
1.6.6 tQuery

This data type provides SQL query string.

Data type Default value Comment

Query Array[1..2] of String " Array of SQL Query

10
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1.6.7 tRow 1200

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

‘ Name 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

1.6.8tRow_1500

This data type provides row data for sql table resul(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

PDS§l Library v13.8
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1.6.9 tColumn_1200

This data type provides column data for sgl table resuliS7-1200 version).

Name | Data type D\gliilt Comment
Name String " #1101 1780 1T AT A
UserType Byte 16#0 |#11 01180 OOAO OU
Type Byte 16#0 #1 1 O1'1 60 AAOA OU
LenSize Byte 16#0 Coul T80 1 AT COE
TypeNumericPre cision Byte 16#0 s:zgi:%na{%(;g ti;p(;ase of numeric
TypeNumericScale Byte 16#0 ggglri;?gtgg?y%ise of numeric or
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 z ReadOnly, Iz Read/Write
Rows Array[1..10] of "tRow_1200" Array of rows

1.6.10 tColumn_1500

This data type provides column data for sgl table resuliS7-1500 version).

Default

Name Data type value Comment
Name String #1 10160 1TAT A
UserType Byte 16#0 |#11 01180 OOAO OU
Type Byte 16#0 #1 1 Ol'1 60 AAOA OU
LenSize Byte 16#0 #1101 1680 1 AT COE
TypeNumericPrecision Byte 16#0 E:zzz:?nna{%(z?a[ :;pc;ase G R
TypeNumericScale Byte 16#0 jgglrﬁgfgzt;ntssze G UIELE ol
Nullable Bool FALSE | Is Nullable
CaseSens Bool EALSE | Is Case Sensitive
Identity Bool FALSE | Is Identity type
Computed Bool FALSE
FixedLenCLRType Bool FALSE | Internal use
UsUpdateable Byte 16#0 0 z ReadOnly, Iz Read/Write
Rows Array[1..10] of "tRow_1500" Array of rows

PDS§l Library v13.8
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1.6.11tSqlTable 1200

This data type providesmain parameters andsql table result(S7-1200 version).

Name ’ Data type PeEu Comment
value
ColumnCount Ulnt 0 The number ofreaded columns
RowCount Ulnt 0 The number of readed rows
Maximum allowed number of columns
MaxColumns A\ Ulnt 10 The value must be less than or equab
tSqlTable.Columnsarray size
Maximum allowed number of rows. The
MaxRows A\ Ulnt 10 value must beless than or equal to
tColumn.Rows array size
Maximum number of characters inthe
MaxString Length USint 50 string variable. Must be consistent with
string length setting intRow.String
Columns Array[1..10] of "tColumn_1200' Array of columns

1.612 tSqlTable_1500

This data type provides main parameters and sql table resw§7-1500 version).

Default

Name Data type Comment
value
ColumnCount Ulnt 0 The number of readed columns
RowCount Ulnt 0 The number of readed rows
Maximum allowed number of columns.
MaxColumns A\ Ulnt 10 The value must be less than or equal t
tSqlTable.Columnsarray size
Maximum allowed number of rows.
MaxRows A\ Ulnt 10 The value must be less than or equal t
tColumn.Rows array size
Maximum number of characters in the
. string variable. Must be consistent
MaxStringl.ength Ll 50 with string length setting in
tRow.String
Columns Array[1..10] of "tColumn_1500" Array of columns

/i\, The MaxColumns parameter must be less than equatio the array size ofSqlTable.Columns
and the MaxRows parameter must be less than equalo the array size oftColumn.Rows
otherwise the PLC may go t«

PDS§l Library v13.8
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1.7 Errors

Here isthe list of errors written to the tStat.Status variable as output from thefunction
block FB_ PD3jl. 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 tahe remote server | Check IP address and port

W#16#8002 | Conection timeout Check IP address and port
W#16#8003 | Login failed Seedetails in tStat.Message
W#16#8004 | Disconection timeout Somethi_ngis wrong with ethernet
connection
W#16#8005 | SQL Command executiotimeout SQL Server does not respond
W#16#8006 | SQL Packet error Seedetails in tStat.Message
W#16#8007 | SQL Command execution error Seedetails in tStat.Message
W#16#8080 | Invalid license key Check the license key

1.8 License/ Demo

The licensekey is binded to the PLC serial number. Aftecreating alicense keywith an
online license toolon the webitewww.p Icdirectsgl.com , these5 license numbers need to be
written to LicKeyl-5. It is recommendedo write them asthe 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 licensekey and works indemo mode.

Mame Data type Start value

* Static

= b Connection “tConnection”

B ¥ |licence “tLicence”
= Lickey? DWord 168F292_D938
= Lickey2 Dwiord 16#9A3F_E367
= LicKey3 DWord 16812DA_4E93
= Lickeyd DWord 16#E388_F3A7
= LicKeys DwWord 168#E0VE_OD2D

= b Cmd “tCrnd”

= b Stat “tStat"

B p Login “tLogin®

B » Query "tQuery”

=} SQLTable "t5qlTable®

14
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2 Instalation

2.1 Microsoft SQL ServeP017

This chapter describes how to install Microsoft SQL Server 2017 Express Edition and set
it up for communicating with the PDSq| library.The link to download the instalation package is
here -> https://www.microsoft.com/en -us/sql-server/sql-server-editions-express

SQL Server 2017 Express
edition

Build small, data-driven web and mobile applications up to 10 GB in
size with this free, entry-level database.

e -

/

Clickonn, $ 1T x T IndwOA

Name Date modified Type Size

1 SQLServer2017-SSEl-Expr.exe 6/1/2019 8:49 AM Application 5,202 KB

The SQLServer2017-SSE{Expr.exe will be downloaded in your download directory.
Runthis file to continue.

15
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SQL Server 2017
Express Edition

Select an installation type:

Basic

SQL Server 2017
Express Edition

Specify SQL Server installer download

SELECT LANGUAGE
[Engiish

WHICH PACKAGE WOULD YOU LIKE TO DOWNLOAD?

of Express Edition with all imability features, but runs in user mode

SELECT DOWNLOAD LOCATION

C\Users\afilani\Downloads

Selectn, %@ D O A O © ingtdll 8@ Gerver Engine only and cliakn rpownload O

PD$| Library vi3.8
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Name Date modified Type Size

#3) SOLEXPR_x64_ENU. exe 6/1/20198:14 AM  Application 282,284 KB

The SQLEXPR_x64_ENU.exgill be downloaded in your download directory.
Run this file tocontinue.

T SQL Server Installation Center \ - m} X
Planning ﬁ New SOL Server stand-alone installation or add features to an existing installation
Installation Launch a wizard to install 5QL Server 2017 in a non-clustered environment or to add

features to an existing SQL Server 2017 instance.

Maintenance

o] == Install 50OL Server Reporting Services
ools ==
8l]  |aunch a download page that provides a link to install SOL Server Reporting Services. An
Resources internet connection is required to install S5RS.
Options 4% Install SOL Server Management Tools

-}3 Launch a download page that provides a link to install SGL Server Management Studia,
SQL Server command-line utilities (SQLCMD and BCP), SGL Server PowerShell provider,
SOL Server Profiler and Database Tuning Advisor, An internet connection is required to
install these tools,

]g Install SOL Server Data Tools

Launch a download page that provides a link to install SQL Server Data Tools (S50T). 550T
provides Visual Studio integration including project system support for Azure 50L
Database, the SOL Server Database Engine, Reporting Services, Analysis Services and
Integration Services, An internet connection is required to install SSDT.

ﬁ Upgrade from a previous version of SQL Server

Launch a wizard to upgrade a previous version of SOL Server to SOL Server 2017,

Microsoft SQL Server 2017

Clickonthelinkn,. Ax 31, 3 AOIOAIOA OBHIAOBAT AGET 1T 88880

17
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T SQL Server 2017 Setup

License Terms

License Terms

Global Rules

Micresoft Update

Product Updates

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Feature Configuration Rules

Installation Progress

Toinstall SQL Server 2017, you must accept the Microsoft Software License Terms,

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT SQL SERVER 2017 EXPRESS
These license terms are an agreement between Microsoft Corporation (or based on where
you live, one of its affiliates) and you. Please read them. They apply to the software named

above, which includes the media on which you received it, if any. The terms also apply to
any Microsoft

* updates,

*» supplements,

Complete

* Internet-based services, and v
b 49
Copy  Print
[ I accept the license terms.
SQL Server 2017 transmits information about your installation experience, as well as other usage and
performance data, to Microsoft to help improve the product. To learn more about SQL Server 2017 data
processing and privacy controls, please see the Privacy Statement, /
Acceptthe license termsand clickonn,. A@0 0
T QL Server 2017 Setup - o X

Install Rules

can continue.

License Terms

Global Rules

Microsoft Update
Product Updates
Install Setup Files
Install Rules

Feature Selection
Feature Rules

Instance Configuration
Server Configuration
Database Engine Config

Setup rules identify potential problems that might occur while running Setup. Failures must be corrected before Setup

Operation completed. Passed: 3. Failed 0. Waming 1. Skipped 0.

Hide details << | Re-run

View detailed report

Fule Status
@ Fusion Active Template Library (ATL) -M
@ Consistency validation for SQL Server registry keys Passed
(@ Computer domain controller [ Passed
A\ | Wind; Firewall Warning

Feature Configuration Rules
Installation Progress

Complete

Clickonn, . A @QHis case, the Windows Firewall will be set later)

PDS§l Library v13.8
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Feature Selection

Select the Express features to install.

License Terms

? 1 it fi h
Global Rules o Looking for Reporting Services nl it from
Microsoft Update Features: Feature description:
Product pdstes >’i';e:r;figurat;on and operation of each Al
Install Setup Files [ Database Engine Services instance feature of a SQL Server instance is
Install Rules [4 sQL Server Replication v
Feature Selection Shared Features o P for selected fi
SQL Client Connectivity SDK v TR =
ALY Redistributable Features Seal iovanec: 2
Instance Configuration Windows PowerShell 3.0 or higher
Server Configuration Microsoft NET F LE Y =
9 Disk Space Requirements
Database Engine Configuration
Feature Configuration Rules Drive C: 1001 MB required, 35113 MB available
Installation Progress
Complete
Select All Unselect All
Instance root directory: C:\Program Files\Microsoft SQL Server\ ]
Shared feature directory: C:\Program Files\Microsoft SQL Server\

Shared feature directory (x86): C\Program Files (x86)\Microsoft SQL Server\

< Back Next > Cancel

The minimum instance feature what we need to selectig $ AOAAAOA %l ciai A 3 AOOEAA
usually all of this selection is chosen. Clicknn,. A@0 0O

T SQL Server 2017 Setup — u} %

Instance Configuration

Specify the name and instance ID for the instance of SOL Server. Instance ID becomes part of the installation path.

License Terms (O Default instance

! -
Global Rules ® Named instance: |SQLExpress |
Microsoft Update
Product Updates
Install Setup Files Instance ID: [scLexpress |
Install Rules

Feature Selection
Feature Rules SQL Server directory:  C:\Program Files\Microsoft SQL Server\MSSQL14.SQLEXPRESS
Instance Configuration

Server Configuration

Installed instances:

Database Engine Configuration Instance Name Instance ID Features Edition Version

Feature Configuration Rules
Installation Progress

Complete

+AAD OEA TAIT AR T O 1T AEA UI OO0 1 x1.dickohd hABOOEDOODO OA
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Server Configuration

Specify the service accounts and collation configuration.

License Terms Service Accounts  Collation

Global Rules

Ml Unete Microsoft recommends that you use a separate account for each SQL Server service.

Product Updates Service Account Name Password Startup Type
Install Setup Files SQL Server Database Engine NT Service\MSSQLSSQL... Automatic ~
Install Rules SQL Server Browser | NT AUTHORITALOCAL ... Automatic v
Feature Selection

Feature Rules [] Grant Perform Volume Maintenance Task privilege to SQL Server Database Engine Service
Instance Configuration This privilege enables instant file initialization by avoiding zeroing of data pages. This may lead
Server Configuration to information disclosure by allowing deleted content to be accessed.

Database Engine Confi i Click here for details

Feature Configuration Rules
Installation Progress

Complete

=

Keep default settingsdick onn,. A@0 O

Selectn, - E @A A and spedif the password for administrator §a) account, dick onn,. A@0 O
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