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Document History:

Doc Version Date Author Comment

1.0 2016/5/9 Kelly Li First edition

1.1 2016/5/31 Kelly Li Add Advantech add on install procedure
1.2 2016/6/29 Kelly Li Add DB_INSERT, DB_SELECT_TABLE and

DB_STRCAT function blocks
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1. Overview

This document describes the Advantech database library and database agent user manual.
The Database agent is installed on APAX-5580. When user uses Advantech database function
blocks in the IEC program, and then download to RTE. Database agent will send the SQL
command through the ODBC Administrator. There are two topologies with Advantech

database agent:

Casel: Database server and Advantech database agent are installed at the same device.

APAX-5580

DB Agent

Codesys IDE RTE
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Client [€ > Server - oODBCadmin [€

Case2: Database server and Advantech database agent are installed at different device.

APAX-5580 PC

Codesys IDE RTE
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2. Install Advantech CODESYS ADD ON

Stepl: Execute CODESYS IDE

Step2: Click Tools = Package Manager

Tools | Window Help

| 7 Package Manager... M

Package Designer...

Library Repository...

Device Repository...
Visual Element Repository
Visualization Styles Repository. ..

License Repasitory...

——TL

License Manager...
Scripting 3
Customize...

Options...

Step3: Click “Install” button



i Package Manager

[ = |

Currently installed packages:
Sort by: |Name v I Install... I
Mame Wersion Installation date  Update info License inf| Uninstall...
P Advantech CODESYS ADD ON 3.5.8.2 2015/5/31 Mo license re
i CODESYS Package Designer 3.5.7.0 2016/4/18 Free version 3.5.8.0 available! Mo license re
@ sqQLacoDESYS 3.5.2.0 2016/1/13 Mo license re Updates
k Search updates
CODESYS Store
CODESYS Store
4 m +
[[] isplay versions Search updates in background
\
Step4: Select Advantech add on
(Support version: 3.5.8.2 or later)
G EHEE S
Oov| ] « Work » SVN » iagpac » Source » CODESYS » XML » -4 ||| =0 o]
= -—
EagE v HEER =~ 0 @
Jl SVN -~ =# EEd=E B 0
|, CodeSys & 10 Module 2015/12,/23 T4 04:56 B
JJ CODESYS_svn | Library 2016/5/31 5 04:18 BEENE
| weekly report &P Advantech ADAM CODESYS ADD ONV1_0_0_1.package  2015/12/23 F5 04:56 CODESYS Pack:
| client (pc) a Advantech ADAM CODESYS ADD OM.package 2015/12/23 T4 04:56 CODESYS Packy
|| 35 CODESYS #) Advantech CODESYS ADD OM V3_5_6_0 package 2015/12/23 5 04:56 CODESYS Packs
$3 Dropbox &) Advantech CODESYS ADD ON V3_5_6_1 package 2015/12/23 T4 04:56 CODESYS Packs
|| Codesys proj ||| @ Advantech CODESYS ADD ON V356 2 package 2015/12/23 T4 04:56 CODESYS Packi
TSN a Advantech CODESYS ADD ON V3_5_6_3.package 2015/12/23 T 04:56 CODESYS Packs
ki
a Advantech CODESYS ADD ON V3_5_6_4.package 2015/12/23 T4 04:56 CODESYS Packi] =
o sEE a Advantech CODESYS ADD ON V3_5_6_5.package 2015/12/23 T4 04:56 CODESYS Packs
P a Advantech CODESYS ADD OM V3_5_7_1.package 2015/12/23 T4 04:56 CODESYS Packy
= a Advantech CODESYS ADD OM V3_5_7_2.package 2015/12/23 T 04:56 CODESYS Packy
: T &9 Advantech CODESYS ADD ON V3_5_7_3.package 2015/12/24 F511:03 CODESYS Packd [l
- = m(: ')D &9 Advantech CODESYS ADD ON V3_5_8_1.package 2016/4/18 T4 05:30 CODESYS Pack
= FREER O | ¥ Advantech CODESYS ADD ON V3_5_8 2 package 2016/5/31 T4 04:37 CODESYS Pack: +
5@ public (Wacloa) _ -, | o I E@ ’

BEEE(N): Advantech CODESYS ADD ON W3_5_8_2.package

- ’ Package (*.package)

°]

| m=zso) |

[ ms ]




Step5: It will install Advantech CODESYS ADD ON

i Package Manager

=8

Currently installed packages:

Sort by: | Name

[ Install... ]

r
flage | @ Installation - Progress - -

¥ CODESYS Package
# SQLACODESYS

Advantech CODESYS ADD ON [3.5.8.2]

Please wait while the packageis being installed.

EtherCAT Device Description Files

-_—

Device description: Component 6/DeviceDescription 10/ADAM-5000ECAT_Maodules-8.dev

4 | 1

[[] Display versions Search updates in background

Updates

Search updates

CODESYS Stare

Close

Step6: Double click “Library Manager” and then click

Devices - I
=15 Ungtiedao
= I} Device (Advantech Control x86 RTE ¥3)
- @1] Plc Logic

2] PLc_PrG (PRE)
- @ Task Configuration
- @ MairTask

----- & PLC_PRG
-~ Bl System_Diagnosis (System Diagnosis)

“Add Library”

Library Manager X
Add library | Delete library | Properties 5 Details | 5] Placeholders | il Library repository

MName

+ IoStandard = IoStandard, 3.5.8.0 (System)
.+ Standard = Standard, 3.5.7.0 (System)

¥ - +@8 35license = 3Slicense, 3.5.8.0 (35 - Smart Software Solutions GmbH)

Namespace

_35_LICENSE

+ - BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog

IoStandard
Standard

Effective version
3.5.8.0
3.5.5.0
3.5.8.0
3.5.7.0



Step7: Choose “ADV_DB". You can find function blocks and parameters of Advantech

database library.

r
Add Library

S5

Enter a string for a fulltext search in all libraries ..

Library

AC_Alarming
AC_CNC
AC_DeviceDiagnosis
AC_ModuleBase
AC_Persistence

-+ ADV_DB

- +{18 CAMNbUS

CommFB
EtherMetIP Services
File Access
iParServer

Memary

Metwork
SafetyFSoESlave
Serial Communication
SQL4CoDeSys V3

- =38 Standard

==

Company
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
Advantech Co, Ltd.

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
SQL4automation

System S

m

[ OK ] [ Cancel

m Library Manager X
%5 Add library X Delete library 5 Properties 3 Details ' 5] Placeholders  (ffffl Library repository

+

+

Name

& +@ 3Slicense = 3SLicense, 3.5.8.0 (35 - Smart Software Solutions GmbH)

Namespace  Effective version

+) | ADV_DB, 3.5.8.10 (Advantech Co. Ltd.)

+@ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (3

+@ IoStandard = IoStandard, 3.5.8.0 (System)
+i# Standard = Standard, 3.5.7.0 (System)
+i8 SysTypes Interfaces, 3.5.2.0 (System)

_35_LICENSE  3.5.8.0
| ADv_pB 3.5.8.10
- Smart Software Solutions GmbH) BPLog 3.5.5.0
IoStandard 3.5.8.0
Standard 3.5.7.0
SysTypes 3.5.2.0

) adv_db
¢ DBConnection
=122 Function block
£] DB_Connect
[£] pB_pisconnect
[£] pe_inserT
[£] pB_seLecT TABLE
[£] pB_sqL_command
[£] pe_streaT
@ on

P® Param




3. Struct

3.1. DBConnection

DBConnection structure

Name Data Type Description
Socket RTS_IEC_HANDLE Database connection socket handle
State BYTE Database connection socket state

4. Function block

4.1. DB _Connect

Connect to database agent and get a database connection handle.

DB_Connect

DB_Connect
xExecute

tConnectTimeoOut

DBConnection

xDone
XBusy
XError
diResult

Input variable

Output variable

Name Data Type Description
xExecute BOOL Execute to establish database connection
tConnectTimeout | TIME Connection timeout. (5s ~ 30s)

|




Name

Data Type

Name Data Type Description

xDone BOOL Create connection to database agent is done
xBusy BOOL The FB is not finished

xError BOOL Signals that an error has occurred within FB
diResult DINT Error identification

Input - output variable

Description

DBConnection

DBConnection

Database connection handle

4.2. DB_SQL_Command

Used to send SQL command

DB _SQL Command

DB_SQL Command
—{XExecute xDone |—
— sCommand XBusy |-
—pDestAddr XError |
—tTimeOut diResult |-

SADBConnection

Input variable

Name Data Type Description
xExecute BOOL Execute to send SQL request
command
sCommand STRING(Param.maxStringLen) | SQL request command string
pDestAddr POINTER TO Point to result table array
ARRAY[1..Param.maxRowsSize,
1..Param.maxColumnSize] OF
STRING(Param.maxStringlLen)
tTimeout TIME Receive timeout. (5s ~ 30s)
Name Data Type Description




Input - output variable

Name Data Type

xDone BOOL Send SQL command finish

xBusy BOOL The FB is not finished

xError BOOL Signals that an error has occurred within
FB

diResult DINT Error identification

Description

DBConnection | DBConnection

Database connection handle

4.3. DB _Disconnect

Used to close specific database connection

DB _Disconnect

DB _Disconnect
—{xExecute xDone |—
—4SADBConnection XBusy |-

XError |-
diResult |-

Input variable

Name Data Type

Description

xExecute BOOL

Output variable

Execute to close database connection

Input - output variable

Name Data Type

Name Data Type Description

xDone BOOL Connection is closed

XBusy BOOL The FB is not finished

XError BOOL Signals that an error has occurred within FB
diResult DINT Error identification

Description

DBConnection | DBConnection

Database connection handle




4.4. DB_

INSERT

Used to insert values to a table as a record

DB INSERT

DB_INSERT
—]xXExecute xDone |—
—]sTableName XBusy |-
—]sColumnName XError |-
—{sValue diResult |-
—]tTimeOut
—ADBConnection

Input variable

Name Data Type Description

xExecute BOOL Execute to send SQL request
command

sTableName STRING(Param.maxStringlLen) | The table name in the database

sColumnName

STRING(Param.maxStringLen)

The name of the column

sValue

STRING(Param.maxStringLen)

The inserted values

tTimeOut
Output variable

TIME

Receive timeout. (5s ~ 30s)

Input - output v

Name

ariable

Data Type

Name Data Type Description

xDone BOOL Send SQL command finish

XBusy BOOL The FB is not finished

XError BOOL Signals that an error has occurred within
FB

diResult DINT Error identification

Description

DBConnection

DBConnection

Database connection handle




4.5. DB_

SELECT_TABLE

Used to retrieves records from a table to an array

DB _SELECT TABLE

DB_SELECT_ TABLE
—xXExecute xDone
sTableName XBusy
—pTable XError
—tTimeOut diResult
—ADBConnection

Input variable

Name

Data Type

Name Data Type Description
xExecute BOOL Execute to send SQL request
command
sTableName STRING(Param.maxStringlLen) | The table name in the database
pTable POINTER TO Point to result table array
ARRAY[1..Param.maxRowSize,
1..Param.maxColumnSize] OF
STRING(Param.maxStringLen)
tTimeOut TIME Receive timeout. (5s ~ 30s)
Name Data Type Description
xDone BOOL Send SQL command finish
XBusy BOOL The FB is not finished
XError BOOL Signals that an error has occurred within
FB
diResult DINT Error identification

Input - output variable

Description

DBConnection

DBConnection

Database connection handle




4.6. DB_STRCAT

Concatenation of database strings (column name or value).

DB_STRCAT

DB_STRCAT
—{strl strOoutput —

—istr2
—]str3
—]strd

Input variable

Name Data Type Description

strl STRING(255) The concatenated string

Str2 STRING(255) The concatenated string

Str3 STRING(255) The concatenated string

Strd STRING(255) The concatenated string

Name Data Type Description

strOutput STRING(255) The concatenated resulting string

5. Parameter

Name Data Type Initialization Description

maxRowsSize WORD WORD#500 The max. row size of table array

maxColumnSize WORD WORD#10 The max. column size of table
array

maxStringlLen BYTE BYTE#80 The max. string length

maxRequestBufferSize | WORD WORD#8192 The max. bytes of send buffer

maxRecvBufferSize WORD WORD#8192 The max. bytes of receive buffer

14




sIPAddress STRING(15) | '127.0.0.1" The IP address of Advantech

database agent

6. Error number

Error number of function block

Error ID Description

1 Success

2 Timeout

10 Request string is empty.

11 Response array is not defined.

12 Number of max column (maxColumnSize) is 0

13 Number of max row (maxRowSize) is 0

14 Invalid socket

20 Connect to database agent fail. Please check firewall setting.

(create/connect socket fail)

21 Socket has been closed. No more send/receives allowed.
30 Send request to database agent fail
31 Request packet size is greater than max send buffer

size(maxRequestBufferSize)

32 Response row count is greater than maxRowSize
33 Response column count is greater than maxColumnSize
34 Response packet size is greater than max receive buffer size, please increase

maxRecvBufferSize

40 Connection to database agent can’t be closed.
50 Connection timeout

51 Send timeout

52 Total timeout

100 Client idle timeout

101 Send database command error

102 Send packet format error

103 Response data exceed the max buffer size

15



7. Agent configuration

7.1. Database configuration

7.1.1. Create new system DSN

Note: Before you create new data source, please install ODBC driver.

Step1: Click “ODBC Admin” button

File Help
Database Configuration

System data source: | v] | updste || oDBC Admin

User:
Password:

| e Tmeoter  [60 =

SQL Tool
SQL command:

SQL result: Rows: Columns:

Step2: Select System DSN

16



> ODBC Data Source Administrator —— -

[ User DSN| System DSN [ fie DSN [ Drivers [ Tracing | Connection Pooling | About |

System Data Sources:

==2pp| theindicated data provider. A System data source is visible to all users

|| X An ODBC System data source stores information about how to connect to
on this machine, including NT services.

Lok J[ Concel J[ ooy [[ o ]

. = = =

Step3: Click “Add” to create new data source. We add MySQL ODBC 5.3 ANSI Driver as

example.
LS e
Select a drver for which you want to set up a data source.

Name Via
Microsoft Text Driver ("bd: “.csv) 6
Microsoft Text-Treiber ("td: “.csv) 6
Microsoft Visual FoxPro Driver 1
Microsoft Visual FoxPro-Treber 1
MySQL ODBC 5.3 ANSI Driver 5
MySQL ODBC 5.3 Unicode Driver 5
SQL Server 6ic
< | m | »

Step4: Fill the server configuration and check connection is successful.

17



MysaL
Connector/ODBC

y Connection Parameters "

Data Source Name:  APAX-DB

Description:
© TCP/IP Server:  172.18.3.58 Port: 3306
) Named Pipe: ‘

User:  root

Password: ®eee

Database: apax v Test

Test Result

o> -

] Connection Successful

7
\

» AnODBCY [l how to connect to
nel o P
= onthis |

Step5: Click “Update” button, you can find out the new system DSN

18



7Y Advantech Database Age

File Help
Database Configuration
System data source:

ODBC Admin

!l saL Tool
SQL command:

SQL result: Rows: Columns:

Step6: Fill the user name and password (If need). And then click “Save” button.

19



' File Help
Database Configuration
System data source: APAX-DB v] [ Updste | [ oDBCAdmn |
User: root
[|| Password: i
| deoTmoour [0 =
SQL Tool
|| SQL command:
li SQL resut: Rows: Columns:
1
|
|
|

7.2. SQL tool

You can use SQL Tool to test SQL command validation.

20




| File Help
Database Configuration

System data source: [ APAX-DB v) [ Update | [ opBCAdmn |

User: root

Password:

Idle Timeout (s): 60 K=

SQL Tool
SQL command:

select * from table 1 |
5

SQL result: Rows: 3 Columns:

' id iVarl iVar2 fVar sText

45 46 47 48 test
45 46 47 48 test

8. Example

Go to “%USERPROFILE%\Advantech Database\”, and open

“Advantech_Database_sample.projectarchive”, you can find the following example.

Set “start_connect = true” to create database connection and get a database connection
handle. And then the program will send SQL command to database agent automatically.

Finally, use DB_disconnect to close database connection handle.

21



start_connect

R_TRIG_0

DS_Connect_0

R_TRIG

DB_Connect
xDone

Connect_done

CLK _-1'# Q= xExecute

xBusy p Connect_busy [[EECEN
XError = Connect_error

diResult[—-Connect_result [ -1 ]

timeout tConnectTimeOut

DBConnection —=|DBConnection

2 R_TRIG_1 D3_SQL_Command_0
OR R_TRIG DB_SOL_Command
Connect_done [N >1 =i CLK i‘é Qp=—={xExecute xDone cnd_done [EENCEN

cmd_done [N xBusy = cnd_busy BN

XError M cnd_error NG
diResult-cmd_result

strCommand *INSERT INT )| sCommand
ADR (Return_ary) —jpDestAddr
timeout tTimeOut

DBConnection —SiDBConnection

3 R_TRIG_2
R_TRIG DB_Disconnect

close |EEGE—CLK _13_ QP—ixExecute

DB_Discennect_0

xDone
xBusy p close_busy [ENCEN
XError p=close_error [EXCEN
diResult [~ close_result [ -1 ]

close_done |ENCEE

D8Connection —SiDBConnection

w
f

9. Troubleshooting

1. When open Advantech database agent at first time, it will pop up the error message

windows:

22



Index =0
Message: [Microsoft][ODBC Driver Manager] Data source name not found and no
default driver specified

NativeError: 0

Source:
SQL: IM002

W

Solution:

There are no system DSN settings at the agent, please configure the system DSN setting

first. Finally, please click “Save” button to restart ODBC connection automatically.

2. After choose the correct system DSN and click “Save” button, it still pop up “Access

denied” message window.

23



-
Advantech Database Agent o @ P

File Help
Database Configuration

| Systemdatasource: [ My-SQL-Sexver »] | Updste | [ ODBC Admin

User:

Password:

Idle Timeout (: 60 H | See |
SQL Tool 1 Advantech Database Agent g

SQL co an
SELECT*FR

Index #0
Message: [MySQL][ODBC 5.3(a) Driver]Access denied for user
'ODBC'@'localhost’ (using password: NO)

NativeError: 1045

Source:

SQL: HY000

SQL result: Index #1 |
b || Message: [MySQL][ODBC 5.3(a) Driver]Access denied for user
'ODBC'@'localhost’ (using password: NO)

NativeError: 1045

Source:
SQL: HY000

Solution:

Some SQL server (for example: MySQL) need account information (user name and

password). Please fill the related items.

24



