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How to program ISaGRAF PAC to support SQL Client to write data to
(or read data from) Microsoft SQL server?

The following 1ISaGRAF PACs support SQL Clinet to write data to the MicroSoft SQL server (2003 SP3 or
2005 or 2008 or compatible version), or read data from MicroSoft SQL server. This feature makes the
PAC can communicate to the SQL server directly. It is useful for the Machine to Business application.

XP-8xx7-CE6 (ISaGRAF driver version 1.14 or later version)
WP-8xx7 (ISaGRAF driver version 1.34 or later version)
VP-2xW?7 (ISaGRAF driver version 1.26 or later version)
and future released WP-5xx7 PAC.

ICP DAS WinCE PAC support
Machine To Business application

SQL Client SQL Server
T M.S.
ISaGRAF SQL Server
“ (2000 SP3, 2005, 2008...)

WinPAC
WP-8xx7 ,
WP-5xx7 write data to server

™
XPAC
; ¥ Ethernet

read data from server

ViewPAC

VP-25W7
VP-23W7

e One PAC can connect max. 4 servers
» www . icpdas.com = Support = FAQ = Software = 15aGRAF = FAQ-135

Visit https://www.icpdas.com/en/fag/index.php?kind=280#751 > FAQ-135 to get this paper and demo
programs.

Visit
http://www.icpdas.com/en/download/show.php?num=368&nation=US&kind1=&model=&kw=isagraf
for new I1SaGRAF drivers.

Data Sheet :
http://www.icpdas.com/en/download/index.php?nation=US&kind1=6&kind2=15&model=&kw=isagraf
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Important note 1 : make sure the langauage is same in the SQL server and controller.

Please make sure the locale list of your controller contains the language of PC where your SQL server
installed ( “collation” options). For example, if you bought a WP-8847-EN or VP-25W7-EN, you will find
the locale list in the “Regional Settings” in the “Control Panel” as the following figure. It contains
“English” , “French” , “German” , “Italian” , “Portuguese” , “Russian” and “Spanish” . Then if your SQL
server is installed in a PC with the language as same as one of the above, the ISSGRAF PAC can
communicate with the SQL server well. However if it is not, the PAC will have problem when
communicating with the Microsoft SQL server.

If the language of your PC / SQL server is English (or French , German, Italian, Portuguese , Russian or
Spanish) , please buy WP-8xx7-EN or VP-25W7-EN or VP-23W7-EN or

XP-8xx7-CE6.

If the language of your PC / SQL server is Traditional Chinese, please buy WP-8xx7-TC or
VP-25W7-TC or VP-23W7-TC or XP-8xx7-CE6.

If the language of your PC / SQL server is Simplified Chinese, please buy WP-8xx7-SC or
VP-25W7-SC or VP-23W7-SC or XP-8xx7-CE6..

The XP-8xx7-CE6 default contains lots of language (includes all languages listed above).

File View
£} - - =
D 2 3§ A B D
e rf .-"" m :J E
Certificates  DatefTime Dialing Diisplay Input Panel  Internet

COptions

(@ g i[;: :? Regional and Language Se... @] E]
Passwiord P Poer fegional  Medion JLanguage | Input

Connection Settings I el
/ English (United States) w

/

Check if the locale list contains :
the language of your SQL server 2011

Positive numbers:  123,456,789.00
MNegative nurmbers:  -123,456,729.00
Positive currency:  $123,456,789.00
Megative currency:  ($123,456,729,00)

French (France)
German (Germany)
Italiar (Ttaly)
Portuguese (Portugal)

Spanish [Spain - International Sort

El El
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Important note 2 : make sure the IP / Mask / Gateway setting of the controller is correct.

If the SQL server resides at the same local network as the controller, then the “Gateway” setting of the
controller is not necessary. For example, if the PAC's IP=192.168.1.178, Mask=255.255.255.0 and the
SQL server IP=192.168.1.190, Mask=255.255.255.0 are in the same local network, then they can
communicate well without setting the “Gateway” address. However if the SQL server resides at the
Internet, then please set the correct “Gateway” setting in your controller. You may open a console
window in a PC and key-in “ipconfig” to see the “Gateway” address in this network.

_ ol x|
= sechunstep_serverstepd ripoconfig I
Mindows IP Configuration
[Ethernet adapter Eiﬁﬁﬂiﬁﬁ=
Connection—specific DNS Suffix . =
IP Addres=s. . . . . . . . . - . . = 192_168.1_84
Subnet Mask . . . . . . . . . . . = 2585_255_255.@
Default Gateway . . . . . - . . - = 192_168.1.1
- swchunstcp_serverstcpd>
4| | Al P

Then set it in your controller and remember to run the WinPAC utility (or ViewPAC utility or XP utility) 's
“File > Save and Reboot” to save the settings.

'LAN1 Fast Ethernet Adapter’ Settings o] (]
IP Address |Name Servers |

An IP address can be () Obtain an P address wia DHCP
automatically assigned to this . _

cornputer. If your networl: Specify an [P addrecs:

does not automatically assig : I—I
IP addresses, ask your netwrk IP Aridress: 192 165. 1 178
administratar for an address, Subnet Mask: [255.255.255. 0 |
and then type it in the space =

proviced. Default Gateway: § (192,162, 1 . 1
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1.1 : Restore the “SQL_fun” and example programs to the PC / ISaGRAF

Retore the “SQL_fun.uia” :

To write program to communicate with the MicroSoft SQL Server, first restore the ISaGRAF c-function
“SQL_fun.uia” to the PC / ISaGRAF.The “SQL_fun.uia” is inside the  “faq135_demo.zip” which is
downloaded from https://www.icpdas.com/en/faq/index.php?kind=280#751 > FAQ-135.

L} ISaGRAF - Project Management - |EI|£| |
B BN B ak) Gois R = ISaGRAF - Libraries O] x|
0 Lrhive * £ | Bl Edit Took Options Help
creation  functions R ke 11 | o | =
sql_samp Imnpoit [T program _EIO configurations cfunction for SQL-Client -
sql_01 et tes | 10 complex equipments
sql_D2 SaL-Client demo 02, recars | 10 boards .
FET sqI_I]3 sl -Client demo 03, update IFunctions et - )
sal 04 simi the 0L LIZI' o SFunction blocks net 1: XP-8xx7-CEb
H sql_ M 55 NS 5L -LIETIL O ) oo 11.13 or later version)
Reference : SQL_samp| HC function blocks pet 2: WP-Bxe<7 [driver
Author . - dConversion functions later version]
Date of creation : 201171117 s_m_r 41 Target 3: VP-2xW7 [driver
1 P : : 1.25 or later version
(1L I5aGRAF - Libraries ;Iglﬂl Trawrnns A= L4 r‘..]..? FAei sne
File Edit | Tool: Ophons Help Archive - C functions x|
@ m | Wwiorkbench Archive
s_dl_en Standard note format for 5C real_int g_wid_w |
L o - Wi - Backup
s_dl_rst ICP DAS " real_str zet_led
5 _dl_sts ) ; retain_a zetrts
s fl avl VITR 32 inte gration P [ sms_get Eesture} |
. . . = retain_f zmz_gets
s_fl_ini (driver 1.13 or later ver | .5~ sms_send e |
s_fl_rst Target 2: WP-8xx7  |1ctain_t sms_sts =
s fl sis 1.33 or later version) retain_x s _best Hel
s_m_r 1 Target3: VP-2:2W7 S_E_f = safqraf Help |
5_M_w 1.25 or later version] z_l:@“rl stop. apl
s_mb_adr Target 4: WP-5xx7 | by tp,_dis —
5 My il z_dl_dis stp_en
3 d_en T |stp end | v Compress
—Archive location
CeoACHUM_ D PEar s P-Eei T HAPD O S Erl:lwse: !
b
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Retore example programs:

The “fag135_demo.zip” contains one sample project “SQL_samp.pia” and five example projects

easily.
[ 15aGRAF - Project Management 10| x|
File Edit Poject | Tools Options Help
| ] Lrchive | 9
T creation Libraries Common data ~
sql_samp Imnport IL. program t d
E"nrnr‘.nn = ol e “J
Bl
Wwhorkbenich Archive
creation zofgr_04 - Backup |
zql_01 zofgr_05 —
gq_02 zofgr_06 J
sql_03 Bestare J
zgl_04 ey
zq_05 Cloze |
z0l_gamp

Help

wp:vl:uEIS
vipdmo_ 01 | ¥ Compress
—Archive location
D SCHUM D PR WP-24 1N WAPDOS Eroweze ﬂ ‘
= =10 x|
File Edit FProject Tools Opton: Help
e DE® X& 0= Bsa | 2|
creation
ETIEEILT] =oL-Client sample praject
mm sql_01 SQL-Clierit dema 01, for testing each SOL command
sql_02 SoL-Cliert demo 02, record & temperature per minute
sql_03 SoL-Cliert demo 03, update three temperature per minute inoa fized row
mm sql 04 Similiar &3 the SGL-Clent demao 02 but write data to twa SOL servers
mm sql 05 S@OL-Client dema 05, read data from a SOL server every minute
Reference :50L samp =
Author
[
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( “SQL_01.pia” to “SQL_05.pia”). Please restore them to the PC / ISaGRAF. Then user can refer to them
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1.2 : Write SQL Client program to communicate with the Microsoft SQL Server

If you are not familiar with the ISaGRAF programming, recommend to refer to the Chapter 2 of the
“ISaGRAF User's manual” to study to write a small program. visit the following web site to download it

http://www.icpdas.com/en/download/show.php?num=333&nation=US&kind1=&model=&kw=isagraf
(about 21MB).

First copy the “SQL_samp” to a new project as the following figure.

[ 1Sa - Froject Management - e
(3 ISaGRAF - P M 0
File Edit Project Tool: Opton:  Help
| ™ [ ISaGRAF - Project Management - 0] x|
creation Fil: Edit Project Tools Options Help
. N Open ceho | § 8 =B |
sql_01 gelect project group "
sql_02 A _— -
o L B o 0L SAME
sql_03 B e Copy Project 'SQL_SAMP x|
sql_04 = e
ooy MECENETE v [ | ) ey
Delete
Reference || — -
Author : Tpload project m Cancel |
1]
Ezit |
1
I:_EIS&GRLF - Froject Management _|of x|
File Edit Fioject Tool: Optons Help
BE| hEM X8 01— Bsa (9

creation

Sql_samp SCL zample project Ceeneweicpdas com = Support = FAGQ = software = [Sa0R,
M\ SEL sample project Ceeveweicpdas .com = Support = FAG = softvware = 1SaGR,
sql_01 SEL-Cliert demo 01, for testing esch SEL command (FaE-135)

sql_02 S@EL-Cliert dema 02, recore & temperature per minute (FAG-135)

Then open this new copied project, the following windows shows up. It contains three SQL Client
functions, the “SQL_sts”, “SQL_ret” and “SQL_cmd” and one “SQL_ST1” program. Please refer to the
section 1.3 for detail description of these three SQL Clinet functions. Then user can add codes inside this
project to communicate with the SQL server. (refer to the section 1.4 for description of some demo
projects).
_io/x]
File Make Project Tool: Debumg COplons Help
B HRX DED ¥ X o 225

Biegin: SAL ST1 sl Clent code
Function:: 0] IR F et SCL-Client command progress

SOL ret Get SQL-Client command return value
SOL cmd Send one SEL-Client command

Functions: SGL_sts  (Structured Text)
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1.3 :Description of SQL Client functions
There are three SQL Client funstions —SQL_sts, SQL ret and SQL_cmd .

-=_I53aGRAF - TEST_1 - Frograms - |EI|£|

File Make Project Tool: Debwg Option: Help

B HRY DEN ¥ X ol 22|

Begin: SAL 5T1 =scl cliert code
Functions: b 0] I ER Gt Sl -Client command progress

SOL_ret et SCL-Client command return value
S0L _cmd =end one SGL-Client comman

|Funu:1iu:uns: Sl sts (Structured Text)

SQL_sts: get progress of the current executing SQL Clinet command.

Usage: (* “progressl” is decalred as an Internal Integer *)
progress1 := SQL_sts(No) ;

Parameter : No: Integer, value can be 1 to 4. One PAC can setup max, 4 SQL Clients.

Return :
0: No command.
1: Proceed ... (Busy).
21: Command completed successfully.
-1: Command failed.
-9: Invalid parameters.

SQL_ret: getthe SQL Client command result after command completed successfully.
(SQL_retis only for the “check_table” and “read_data” command )

Usage: (* “SQL_ret_vall” is declared as an Internal Integer *)
SQL_ret_vall :=SQL_ret(No);

Must use the SQL_sts to check if command completed successfully before using the SQL_ret.

Parameter : No: Integer, value can be 1 to 4. One PAC can setup max, 4 SQL Clients.

Return :
-9: Invalid parameters.

For “check_table” command :
0: Table doesn't exist.
1: Table does exist.

For “read_data” command :
0: No dataread (no data found in the table)
1: Onerow data read and one row data found in the table.
2: Onerow data read and at least two row data found in the table.
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SQL_cmd: execute one SQL Client command

Usage: (* do_itis declared as an Internal Boolean, TMP_Val is an Internal integer *)
if do_it then
do_it := False ;
TMP_val :=SQL_cmd( No, Cmd, cmd_datal, cmd_data2, cmd_data3 ) ;
return ;
end_if;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd: Message, can be one of the following.

'setup': setup one SQL Client.
‘check_connection': to check the connection between the PAC and the SQL Server.
‘check_table':  check if a table exist in the SQL server.

'create_table': create a table in the SQL server.
'delete_table': delete a table in the SQL server.

'insert_data': insert one row data in the table.
'update_data': update data of existing rows in the table.
'delete_data': delete rows in the table.

'read_data': read one row data in the table.

Cmd_datal ~ cmd_data3 : Message, no use for this command, set as "' (empty message).

Return :

-9: Invalid parameter.
1: Parameter Ok.

Note :
1. The 'setup' command can run only in the first PLC scan.
2. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
3. One SQL Client can give only one command at a time. The next command must wait until
the return value of the “SQL_sts” is not 1. However the different SQL Client can give its
own command at the same time.

ICP DAS Co., Ltd. Technical document
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'setup’ command : setup one SQL Client

Usage: (* SQL_INIT1 is decalred as an Internal Boolean and initial value at TRUE,
TMP_Valis an Internal integer. Refer to demo programs - “SQL_01" to “SQL_05"
*)
if SQL_INIT1 then
SQL_INIT1 := False ;
TMP_val :=SQL_cmd( No, 'setup', Cmd_datal, Cmd_data2, Cmd_data3);

end_if ;
Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the identification information of the SQL Server.
For example, 'server=192.168.1.164\CHUN\SQLEXPRESS,1433; user id=sa;
password=ABcd; database=Basel;'
For example, 'server=192.168.1.164,1433; user id=sa; password=ABcd; database=Basel;'
Cmd_data2: Message, The starting index number of the MsgAry_R( ) which will store the
data read when gives the 'read_data' command and read one row successfully.
Value can be '1' to '1000' . For ex,if set as '5' and successfully read a row which contains 3
data, these data will be stored in the MsgARY_R(5) , MsgARY_R(6) , MsgARY_R(7) .
The 'read_data' command can read max. 10 data in one row at a time.
Cmd_data3: Message, the language encoding of the SQL Client.
For example, 'UTF-8' means English, 'big5' means Traditional-Chinese,
'gb2312' means Simplified-Chinese or ther language encoding supported by the PAC.
Setting as "' (empty message) means English.

Return :

-9: Invalid parameter.
1: Parameter Ok.

Note :
1. The 'setup' command can run only in the first PLC scan.
2. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
3. One SQL Client can give only one command at a time. The next command must wait until
the return value of the “SQL_sts” is not 1. However the different SQL Client can give its

own command at the same time.
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'check_connection' command : check the connection between PAC and the SQL Server

Usage: (* to_check_connlis declared as an Internal Boolean, TMP_Val is a Internal integer.
Refer to demo programs - “SQL_01" to “SQL_05" *)
if to_check_connl then
to_check_connl := False ;
TMP_val :=SQL_cmd( No, 'check_connection', Cmd_datal, Cmd_data2, Cmd_data3 );
return ;
end_if;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal ~ Cmd_data3 : Message, no use for this command, set as "' (empty message).

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'check_connection' command is given,
if the “SQL_sts” returns -1, it means “Can not connect the SQL server”.
However if “SQL_sts” returns 21, it means “Connect to the SQL server well” .
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication
is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
2. One SQL Client can give only one command at a time. The next command must wait until

the return value of the “SQL_sts” is not 1. However the different SQL Client can give its
own command at the same time.
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'check_table'’ command : check if a table exist in the SQL server

Usage (* to_check_tablel is declared an Internal Boolean, TMP_Val is an Internal integer .
Refer to demo programs “SQL_01" *)
if to_check_tablel then
to_check_tablel := False;
TMP_val :=SQL_cmd( No, 'check_table', Cmd_datal, Cmd_data2 , Cmd_data3);
return;
end_if;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'
Cmd_data2 , Cmd_data3 : Message, no use for this command, set as "' (empty message).

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'check_table' command is given,
if the “SQL_sts” returns -1, it means “command failed”.
However if “SQL_sts” returns 21, then please use the “SQL_ret” to get the result.
If “SQL_ret” returns 1 means “table does exist” . However 0 means “table doesn't exist”.
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication
is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
2. One SQL Client can give only one command at a time. The next command must wait until
the return value of the “SQL_sts” is not 1. However the different SQL Client can give its
own command at the same time.

ICP DAS Co., Ltd. Technical document




Classification ISaGRAF English FAQ-135

Author Chun Tsai Version 1.1 Date  Feb.2011 Page 12 /36

'create_table' command : create a table in the SQL server

Usage : (* to_create_tablel is declared as an Internal Boolean, TMP_Val is an Internal integer.
Refer to demo programs - “SQL_01", “SQL_02”" and “SQL_04" *)
if to_create_tablel then
to_create_tablel := False ;
TMP_val :=SQL_cmd( No, 'create_table', Cmd_datal, Cmd_data2 , Cmd_data3);
return;
end_if;

Parameters :
No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'

Cmd_data2: Message, defines the table-format.
For example, 'time varchar(8) , temperature real' means there are two columns in each row.
The column identifier are 'time' and 'temperature' respectively.
And the format of each column are 'varchar(8)' and 'real’ respectively.
For example, 'id int,valuel real,value2 int, value3 int,value4 varchar(255)'

means

there are five columns in each row.
The column identifier are 'id', 'valuel', 'value2', 'value3' and 'valued' respectively.

And the format of each column are 'int', 'real', 'int', 'int' and 'varchar(255)' respectively.
Cmd_data3: Message, no use for this command, set as "' (empty message).

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'create_table' command is given,
if the “SQL_sts” returns -1, it means “Command failed”.
However if “SQL_sts” returns 21, it means “Create the table successfully” .
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication

is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).

2. One SQL Client can give only one command at a time. The next command must wait until
the return value of the “SQL_sts” is not 1. However the different SQL Client can give its

own command at the same time.
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'delete_table'’ command : delete a table in the SQL server

Usage : (* to_delete_tablel is declared as an Internal Boolean,TMP_Val is an Internal integer
Refer to demo programs “SQL_01" *)
if to_delete_tablel then
to_delete_tablel := False;
TMP_val :=SQL_cmd( No, 'delete_table', Cmd_datal, Cmd_data2 , Cmd_data3);
return;
end_if;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'
Cmd_data2 ~ Cmd_data3: Message, no use for this command, set as "' (empty message).

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'delete_table' command is given,
if the “SQL_sts” returns -1, it means “Command failed”.
However if “SQL_sts” returns 21, it means “Delete the table successfully” .
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication
is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
2. One SQL Client can give only one command at a time. The next command must wait until
the return value of the “SQL_sts” is not 1. However the different SQL Client can give its
own command at the same time.
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'insert_data’ command : insert one row data in the table

Usage (* to_insert_datal is declared as an Internal Boolean, TMP_Val is an Internal integer.
Refer to demo programs “SQL_01", “SQL_02" and “SQL_04" *)
if to_insert_datal then

to_create_datal := False;

TMP_val :=SQL_cmd( No, 'insert_data', Cmd_datal, Cmd_data2 , Cmd_data3 ) ;

return;

end_if ;

Parameters :

No: Integer, value can be 1 to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'
Cmd_data2: Message, the identifier list of columns which need to insert data.
For example, 'id, integerl, real2, msg3' means to insert data to 4 columns — the 'id'
'integerl’', 'real2' and the 'msg3' column.
Cmd_data3: Message, value of the above columns.
For example '4, 56796, 23.094 , $'Chun Tsai$' '
Note: If the column format is text, like the 'varchar()', 'text', then the message value
specified in the ISaGRAF program should be included between two $'.
for example, the last column value of the above example is Chun Tsai.

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'insert_data' command is given,
if the “SQL_sts” returns -1, it means “Command failed”.
However if “SQL_sts” returns 21, it means “Insert one row successfully” .
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication
is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
2. One SQL Client can give only one command at a time. The next command must wait until
the return value of the “SQL_sts” is not 1. However the different SQL Client can give its
own command at the same time.
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'update_data’ command : update data of existing rows in the table.

Usage: (* to_update_datal is declared as an Internal Boolean,TMP_Val is an Internal integer.
Refer to demo programs - “SQL_01" and “SQL_03" *)
if to_update_datal then
to_update_datal := False;
TMP_val :=SQL_cmd( No, 'update_data', Cmd_datal, Cmd_data2 , Cmd_data3);
return;
end_if;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'
Cmd_data2: Message, the identifier and value list of the columns to be updated.
For example, 'integer2=37, real3=7.29' means to update the value of the 'integer2' column
as 37 and update the value of the 'real3' column as 7.29 .
Cmd_data3: Message, defines the search-condition.
For example, 'id=5" will search rows which with 'id' column 's value is 5.
For example, 'name= $'Chun Tsai$' ' will search rows which with 'name' column 's value
is  'ChunTsai' (<--its format is text or varchar())
Note: If the column format is text, like the 'varchar()', 'text', then the message value
specified in the ISaGRAF program should be included between two $' .
for example, the text of the second example is Chun Tsai .

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'update_data' command is given,
if the “SQL_sts” returns -1, it means “Command failed”.
However if “SQL_sts” returns 21, it means “Update data successfully” . All rows which
fit the given search-condition will be updated.
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication
is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).

2. One SQL Client can give only one command at a time. The next command must wait
until the return value of the “SQL_sts” is not 1. However the different SQL Client can

give its own command at the same time.
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delete_data’ command : delete rows in the table.

Usage : (* to_delete_datal is declared as an Internal Boolean, TMP_Val is an Internal integer.
Refer to demo programs - “SQL_01" *)
if to_delete_datal then
to_delete_datal := False ;
TMP_val :=SQL_cmd( No, 'delete_data', Cmd_datal, Cmd_data2 , Cmd_data3);
return;
end_if ;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'
Cmd_data2: Message, defines the search-condition.
For example, 'id=5"' will search rows which with 'id' column 's value is 5.
For example, 'name= $'Chun Tsai$' ' will search rows which with 'name' column 's value
is  'ChunTsai' (<--its format is text or varchar())
Note: If the column format is text, like the 'varchar()', 'text', then the message value
specified in the ISaGRAF program should be included between two $'.
for example, the text of the second example is Chun Tsai .
Cmd_data3 : Message, no use for this command, set as " (empty message).

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'delete_data' command is given,
if the “SQL_sts” returns -1, it means “Command failed”.
However if “SQL_sts” returns 21, it means “Delete data successfully” . All rows which
fit the given search-condition will be deleted.
If the “SQL_sts” returns 1, it means “busy to process the current given command” .
(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication
is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).

Note :
1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
2. One SQL Client can give only one command at a time. The next command must wait
until the return value of the “SQL_sts” is not 1. However the different SQL Client can
give its own command at the same time.
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'read_data’ command : read one row data in the table.

Usage : (* to_read_datal is declared as an Internal Boolean, TMP_Val is an Internal integer.
Refer to demo programs - “SQL_01" and “SQL_05" *)
if to_read_datal then
to_read_datal := False;
TMP_val :=SQL_cmd( No, 'read_data', Cmd_datal, Cmd_data2, Cmd_data3);
return ;
end_if ;

Parameters :

No: Integer, value can be 1to 4. One PAC can setup max, 4 SQL Clients.
Cmd_datal: Message, the table name. For example, 'Machinel' or 'Tabler_01'
Cmd_data2: Message, the identifier list of columns which to be read.
For example, ‘integer2, real3' means to read data in the 'integer2' and 'real3' column.
Cmd_data3: Message, defines the search-condition.
For example, 'id=5" will search rows which with 'id' column 's value is 5.
For example, 'name= $'Chun Tsai$' ' will search rows which with 'name' column 's value
is  'ChunTsai' (<--itsformat is text or varchar())
Note: If the column format is text, like the 'varchar()', 'text', then the message value
specified in the ISaGRAF program should be included between two $'.
for example, the text of the second example is Chun Tsai .

Only the first row found which fit the search-condition will be read. The data will be stored
in the MsgARY_R( ) . Please refer to the description of the 'setup' command.

For example, if parameter “Cmd_data2” of the 'setup' command is set as '5' and
successfully read one row which contains 3 data, then these data will be stored in the
MsgARY_R(5), MsgARY_R(6), MsgARY_R(7) .

The 'read_data' command can read max. 10 data in one row at a time.

Return :

-9: Invalid parameter.
1: Parameter Ok.

After the 'read_data' command is given,

if the “SQL_sts” returns -1, it means “command failed”.

However if “SQL_sts” returns 21, then please use the “SQL_ret” to get the result.
If “SQL_ret” returns 0, it means “No data read” .
If “SQL_ret” returns 1, it means “One row data read and found only one row” .
If “SQL_ret” returns 2, it means “One row data read and found at least two rows” .

If the “SQL_sts” returns 1, it means “busy to process the current given command” .

(The PAC 's SQL Client engine will wait max. 45 senconds.Normally if the communication

is ok, the “SQL_sts” will retuns 21 or -1 in about 1 to 5 seconds).
Note :

1. DO NOT give other command except the 'setup' when the “SQL_sts” returns 1 (busy).
2. One SQL Client can give only one command at a time. The next command must wait
until the return value of the “SQL_sts” is not 1. However the different SQL Client can
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1.4 :Description of some SQL Client demo programs
The “faq135_demo.zip” downloaded from https://www.icpdas.com/en/fag/index.php?kind=280#751>
FAQ-135 includes the following demo programs.
SQL_samp SQL Client sample project. For copy to a new project (refer to section 1.2).
SQL_01 A demo project which contains every SQL Client commands.
sQL 02 To create a new table every day and insert a temperature value every minute.
sQL 03 To update the current value of 3 temperatures per minute to an existing row.

SQL_04  Similar as “SQL_02" however setup two SQL Clients to insert data to two different SQL
servers ( or to two different database in the same SQL server)

SQL_05 Read data from an existing row in the table.

1.4.1 : Prepare one Microsoft SQL server (or setup one ) for testing demo programs

Please prepare one Microsoft SQL server for testing. If find no server, user can download the
“SQL Server 2008 Trial Software” and install it in a PC.
https://www.microsoft.com/en-us/download/details.aspx?displaylang=en&id=1279
Recommend to buy one book which is talking about the Microsoft SQL server if user is not familiar with
the SQL server. When installing the SQL server and meet the below dialog, select the mode as “Mixed
Mode”, enter a password and user must remember this password,
(Note: this password of the “sa” user-id is necessary in ISaGRAF SQL Client programs)

Authentication Mode

The authentication made specifies the securiby used when
connecting to S0L Server,

Select the authentication mode to use For khis installation.

_windows Authentication Mode

(% Mized Mode {Windows Authentication and QL Server Authentication)

Specify the sa logon password below;

Enter password:

|**********

Confierm passward:

|**********

[ < Back ] [ Mexk = J [ Cancel

ICP DAS Co., Ltd. Technical document




Classification ISaGRAF English FAQ-135
Author Chun Tsai Version 1.1 Date  Feb.2011 Page 20/ 36

When installation completed successfully, run Configuration Tools > SQL Server Configuration Manager
to set the “TCP/IP” as “Enabled” and set the “TCP Dynamic Ports” in the “IP ALL” as 0, “TCP port” as
1433 (The demo programs “SQL _01” to “SQL_05" all use this 1433 port number. User may use his
own port number but remember to modify the demo program. )

'ﬁ Configuration Tools "f Repomng services Confignration Man

Microsoft SGL Server 2008 R2»

—'Qu B IEe A IEEEAeel ii oL Server Configuration Manager
v _j 2L Server Error and Usage Eeportin
T 2UL Zerver Installation Center

lm Sql Server Configuration Manager

BEE T WwReD SREAH
o EERE

@ S0l Server Confignration Manager (Loc| Protocal Wame | Status
------ - 3GQL Server Services % Shared Memory  Enabled
|:J _J_ S0L Server Metwork Configuration || Mamed Pipes Disabled
- B= Protocols for SQLEXFPRESS Eg ICF/IP Enabled
w2 SOL Native Client 10.0 Configuration | % VIA Disabled
TCE/P FIE
Protocal [P Addiesses
TCF Dynarric Pods 0 i
TCF Pt _J
il E w2
Aot Yes
| Enabled Ha
IF Adduess 192 168,135 1
TCE Dynaric Fotts i
TCF Fout
B 3
Aetire Yes
Enshled Mo
IF Adduiess 102 168961
TCF Dynarric Forts 0
TCF Poxt
B 14
Letire Yes
Enahled HNao
IF Adduess 127001
TCF Dynario Forts 0
TCF Pt
B man
TCF Dymarric Pods 0 |
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Then check if the state of the “SQL Server” is “Automatic Running” from “SQL Server Services” , if it is not,
please modify it.

gl Sl Server Configuration Manager

BEE TE fwRd) 2R

=P E AR OSONG)

ﬁ_ﬁ 2oL Server Configuration Manager (Loc
] BGL Server Services j L : .

EE_ SOL Sarver Network Configuration | E8SQL Server Agent (SQLEXPRESS) Cither (Boot, Swst,
E:.If- Frotocals for SQLEXPRESS I»SCL Server Browser Eunning  Automatic

EI% L Mative Client 10,0 Configuration

‘| | Ei= |

Then do the following setting from the Control Panel > Windows firewall.

|~

%= Windows Firewall

General | Exceptions | Advanced

Windows Firewall iz blocking incoming net i

programs and services selected below. Ad
to work, better but might increasze your sec

Add a Port X

|1ze these zettings ho open a part through ‘Windows Firewall. Ta find the part
number and pratocol, conzult the documentation for the program or service pou

Frograms and Services: want b uze.

M ame
[ File and Printer Sharing
Remote Assistance Mame: | 1433
[ Remote Desktop 1473
O UPHP Framewark, Fort number.
@ TCF ) UDF
"What are the rizks of opening a port?
5] [ s
| tddProgiam... | | addPot. ||  Edi. |

Dizplay a notification when ‘windows Firewall blocks a program

What are the rizks of allowing exceptions?

] ] [ Cancel
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Please run “SQL Server Management Studio” to create a new Database in the server (All demo
programs “SQL 01" to “SQL_05" use a database name - “DataBase_01" ). The Server name -
“ICPDAS-RD6-CHUN\SQLEXPRESS” on the below window is also used in the demo programs. User has to
modify the code in the demo programs to fit the settings of his own SQL server.

For example,there is one statement in the “SQL_01” > “SQL_ST1” demo program as following.
SQL_serverl := 'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433; user id=sa;
password=AABBCC; database=DataBase_01;' ;

The following server setting is also Ok for some SQL servers (without PC and SQL name).

SQL serverl := 'server=192.168.1.101,1433; user id=sa; password=AABBCC;
database=DataBase_01;' ;

User has to modify the above statement to fit his own SQL server 's IP-address, Server-name, Port-No. ,
User-id, Password and Database setting.

blicrosoft SOL Server 2008 B2 » ]ﬂ Conf1gurat10n Tools

Server Management Stodio

E! Connect to Server |
The Server name includes 2 parts. The 1stis the
E; Microsoft® PC name (here is "ICPDAS-RD6-CHUN" ). The
SQL Server 2008 Rz nd is SQL name (here is "SQLEXPRESS") .

Server type: IDatabase Engine /
T T T ';-\ Microsoft 0L Server Management Stodi
SErver namme: | e B " Eile Edit Wiew Debug Tools Wine
T ; Mouse right click on
Anthentication: ISQL Server Authentication 0 Mew G "DataBasge" to create
S AnYana new database. i §
Login: lsa : — .
Connect™ 4 .
e Ry ') ICPD&Q-RF-CHUN\SQLEXPRESS
M|
™ Remember password H _J Sacn- 1tyr Hew Database. ™=,
(e} = L

Cornect | Zelec L5 Beript * L Help
4 g \ Collation: I{server default=> =
Click "General' to set the 3 Filegroups
Database name. Click Recovery model: lSimple (S
"Options' to set "Collation"
as <server default- Compatibility level: |SQL erver 2008 (100} L]
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Remember to check the IP address of the SQL server.

o R BT =101 x|
Microsoft Windows XP [RR7E 5.1.26881 j

CC» Copyright 1985-2881 Microsoft Corp.

C:sDocuments and Settings“Administratoric:

C:~Documents and Settings“Administratorrcd

C:%> | dpconfig

bMindows IP Configuration

[Ethernet adapter [EITEF:

Coppnectiopn_cpecific NNS _Suff iy

IP Address. . . - . & = =« =« = = = : 192.168.1 .84

tubnet Mask . .- - - - - - - - - - = 25525002050

Default Gateway . . . . . . . . . = 192.168.1.1
C:\.}_ -
4| | v

And also use “netstat -an” to check if the SQL server port is listening or not.

¢ AChuniTep Clienthtepde=netstat -an
Active Connectians

Proto Local Address Farzign Addreass Ntate

TCP 0.0.0.0:135 0.0.0.0:0 LISTEMTHG

TCP 0.0.0.0:445 0.0.0.0:0 LISTENTHG

TCP 0.0.0.0:912 0.0.0.0:0 LISTENTHG

TCP 0,0,0,.0¢1025 0.0.0.0:0 LISTENTHG

TCP 0.0.0.0:1039 0.0.0.0:0 LISTENTHNG

TCP 0.0.0.0:1433 0.0.0.0:0 LISTENTHG

TCP 0, 0003260 0.0.0.0:0 LISTENTHG

TCP 12700151028 0.0.0.0:0 LISTENTHG -
4| | Ay

Then later we can test demo programs starting from the section 1.4.2.

ICP DAS Co., Ltd. Technical document




Classification

Author

1.4.2 : SQL_01 demo program -

ISaGRAF English FAQ-135
Chun Tsai

Version 1.1 Date Feb.2011 Page 24 /36

contains every SQL Client command

_iolx
File Make FProject Toole Debug Cptions:  Help
B HS| DED| ® X m$ 3 x|
Begin: =R IMEIRE oL client code
S0OL actl process SOL command
Functions: 50QL_sts Get Z0L-Cliert command progress
SOL ret Get SoL-Client command return value
SOL emd =Serd one SGL-Clert command
ISaGRAF Variables :
Name Type Description
SQL_INIT1 Boolean Must declare a initial value - TRUE
TMP Boolean Temporary used Boolean
to_check_connl Boolean To check the connection once when set as TRUE
to_check_tablel Boolean To check if the table exist when set as TRUE
to_create_tablel Boolean To create a new table when set as TRUE
to_delete_tablel Boolean To delete a table when set as TRUE
to_insert_datal Boolean To insert one row when set as TRUE
to_update_datal Boolean To update existing row data when set as TRUE
to_delete_datal Boolean To delete existing row when set as TRUE
to_read datal Boolean To read one row data when set as TRUE
TMP_Val Integer Temporary used Integer
SQL_No1l Integer SQL Client number, set initial value as 1
SQL_statusl Integer Communication state, 0: dusconnected, 1: connected
SQL_ret_vall Integer Result of the command when completed successfully.
Only for the “check_table” and “read_data” command
progressl Integer  Progress of the SQL Client command, 0: no command,
1: busy, -1: command failed , 21: completed successfully
old_progressi Integer Command progress of the Old one ( former PLC scan)
SQL_serverl Message The SQL server setting, includes IP, server, port, user-id, password
and database. Len=255
SQL_progressl Message Command progress (message format). Len=255
SQL _current_cmdl Message The current SQL Client command, Len=32
SQL_table_namel Message The table name, Len=64
table_format1l Message Table format. Len=255

ICP DAS Co., Ltd. Technical document




Classification ISaGRAF English FAQ-135

Author Chun Tsai Version 1.1 Date  Feb.2011 Page 25/36
insert_format1 Message ldentifier list of colums for insert_data command. Len=128
read_formatl Message Identifier list of columns for read_data command. Len=128
insert_datal Message The data value for insert_data command. Len=255
wherel Message The search-condition for update_data, delete_data and
read_data command. Len=64
update_datal Message The identifier and value of columns for update_data command.
Len=255
data_msgl Message A message for debug and test. Len=255
TMP_msg Message Temporary used message. Len=255
Datal ~ Data3 Message The data read from the SQL server. Len=255
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“SQL_ST1” program:

if SQL_INIT1 then (* operations in the first PLC scan cycle *)

SQL_INIT1 := False;

(* init *)

SQL_table_namel := 'Tab_001' ;

table_formatl := 'idint,integerlint, reallreal, msgl varchar(255)' ;
insert_formatl := 'id, integerl, reall, msgl' ;

read_formatl := 'integerl, reall, msgl' ;

insert_datal := '1,456,9.0305,5'Hello$" ;

SQL_statusl := O;

SQL_Nol := 1;

(* Set the SQL server setting *)

SQL_serverl := 'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433; user id=sa;

password=AABBCC; database=DataBase_01;' ;
(* The following server setting is also Ok for some SQL servers.

SQL_serverl := 'server=192.168.1.101,1433; user id=sa;
password=AABBCC; database=DataBase_01;' ;

*)

(* setup one SQL Client *)

TMP_val := SQL_cmd(SQL_No1l, 'setup', SQL_ serverl,'l','UTF-8') ;
to_check_connl := True; (*setas TRUE to check connection once *)
end_if ;

(* If the connection state is disconnected, exit this“SQL_ST1”program *)
if SQL_statusl=0 then

return;
end_if;
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“SQL_actl” program :

progressl :=SQL_sts(SQL_No1); (* get command progress *)

if old_progressl <> progressl1 then (*if progressis changed, process it *)
old_progressl := progress1 ;

SQL_progressl :="; (* first set test / debug message as empty message *)
data_msgl:="; (* first set test / debug message as empty message *)
case progressl of (* which progress ? *)

0:SQL_progressl := 'No command.';
1:5QL_progressl :='Busy ...';
21 :SQL_progressl := 'Command completed successfully.';

*)
SQL_statusl:=1; (*setas 1:connected *)
data_msgl := 'Server connected.';

elsif SQL_current_cmd1 ='check_table'’ then (* command is check table *)
if SQL_ret_vall=1 then (* 1: table does exist *)
data_msgl := SQL_table_namel + ' does exist.';

else (* 0: table doesn't exist *)
data_msgl := SQL_table_name1l + ' doesn$'t exist !';
end_if ;
elsif SQL_current_cmd1 = 'create_table' then (* command is create_table *)
data_msgl := SQL_table_namel + ' created.’;
elsif SQL_current_cmd1 ='delete_table' then (* command is delete_table *)
data_msgl := SQL_table_namel + ' deleted.';
elsif SQL_current_cmdl ='insert_data' then (* command is insert_data *)
data_msgl :='data inserted.';
elsif SQL_current_cmd1 = 'update_data' then (* command is update_data *)
data_msgl := 'update data ok.';
elsif SQL_current_cmd1 = 'delete_data' then (* command is delete_data *)

data_msgl := 'data deleted.';

elsif SQL_current_cmdl ="'read_data' then (* command is read_data *)
if SQL_ret_vall=0 then (* 0: read no data *)
data_msgl :='No dataread !';
elsif SQL_ret_vall=1 then (* 1:read one row and one row found*)
data_msgl := 'One data read and one data found.';

elsif SQL_ret_vall>=2 then (* 2:read onerow and at least two rows found *)
data_msgl := 'One data read and more than one data found.';

end_if ;
end_if ;

SQL_ret_vall :=SQL_ret(SQL_No1); (* command completed successfully, get result *)

if SQL_current_cmd1 ='check_connection' then (* command is check_connection

to_get_datal :=True; (* triger to store the read data to the datal to data3 *)

to_get_datal :=True; (* triger to store the read data to the datal to data3 *)
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-1:SQL_progressl := 'Command failed !'; (* -1: command failed *)
if SQL_current_cmd1 = 'check_connection' then (* the filed command is
check_connection *)
SQL_statusl:=0; (* set as 0: disconnected *)
data_msgl := 'Server disconnected !' ;
end_if;

-9 :SQL_progressl :='Input parameter error !';  (* invalid parameter *)
end_case;
end_if;

if progressl=1 then (* if the command progress is 1: busy, exit this “SQL_act1” program *)
return;
end_if ;

if to_check_connl then (* command check_connection given *)
to_check_connl := False ;
SQL_current_cmdl := 'check_connection';
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1,",",");
return;

end_if ;

if to_check_tablel then (* command check_table given *)
to_check_tablel := False ;
SQL_current_cmd1 := ‘check_table';
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel,",");
return;
end_if;

if to_create_tablel then (* command create_table given *)
to_create_tablel := False ;
SQL_current_cmd1 := 'create_table';
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel, table_formatl,");
return;
end_if ;

if to_delete_tablel then (* command delete_table given *)
to_delete_tablel := False ;
SQL_current_cmd1 := 'delete_table';
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel,",");
return;

end_if ;
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if to_insert_datal then (* command insert_data given *)
to_insert_datal := False ;
SQL_current_cmd1 :='insert_data' ;
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel, insert_format1,
insert_datal) ;
return;
end_if ;

if to_update_datal then (* command update_data given *)
to_update_datal := False ;
SQL_current_cmd1 := 'update_data';
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel , update_datal,
wherel);
return;
end_if ;

if to_delete_datal then (* command dalete_data given *)
to_delete_datal := False ;
SQL_current_cmdl := 'delete_data';
TMP_val := SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel, wherel,");
return;
end_if;

if to_read_datal then (* command read_data given *)
to_read_datal := False ;
SQL_current_cmdl := 'read_data’;
TMP_val :=SQL_cmd( SQL_No1, SQL_current_cmd1, SQL_Table_namel, read_formatl,
wherel) ;
end_if;

if to_get_datal then
to_get_datal := False;
datal := MSGARY_R(1); (* store the read data to datalto data3 *)
data2 := MSGARY_R(2) ;
data3 := MSGARY_R(3) ;
return;
end_if ;
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How to test ?

First modify the following statement in the “SQL_ST1” program to fit your own SQL server setting (refer
to the section 1.4.1)
SQL_serverl := ‘'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433;
user id=sa; password=AABBCC; database=DataBase_01;' ;

The following server setting is also Ok for some SQL servers (without PC and SQL name).
SQL_serverl := 'server=192.168.1.101,1433; user id=sa; password=AABBCC;
database=DataBase_01;' ;

Then re-compile this “SQL_01" project and then download it to your PAC. The below window will show
up in the PC / ISaGRAF. First check if the “data_msgl” shows “Server connected” . If not, try mouse-
two-click on the “to_check_connl” to set it as TRUE to check connection once. If it is still disconnected,
the problem may be (1) the database “DataBase_01” doesn't exist in the SQL server (refer to the section
1.4.1 to create it) or (2) Ethernet broken-line or (3) the value of the “SQL_server1” variable in the
“SQL_ST1” doesn't fit the setting of the SQL server or (4) others.

_}?_IS&GRLF - 8QL_01:LIST1 - List of variahles = |EI|5|
File Edit Optionz Help
DB& =M Q
CIL_zerver] server=192165.1 101 NCPDAS-RDE-CHUMVSQLEXPRESS 1433, user id==sa;
Sl _status 1
SEL_current_cmcl check_connection
QL _progressl Cammand completed successtully.
progress 21
SEl_ret_wvall 1
data_m=gl Server connected.
to_check_connl FALSE
SaL_table_namet Tab_001
to_check_taklel FALSE
to_creaste_tabled FALZE
to_delete_tabled FALSE
to_inzert_datal FALZE
table_formsat1 idint | integer! int |, reall real | megl varchar 2550
insert_datan 1,456,9.0305 'Hello'
to_update_datai FALZE
update_datal id=1 inteqer1=37, reall=7.29
wehered id=1
to_delete_data FalL=E
to_read_datal FALZE
resad_farmatl integer1 | reall | magl
to_get_datal FalL=E
data
data?
datas
datad
=end of list=

If server is connected well, then set the “to_check_tablel” as True to check the table is existing or not
(This example is using the table name “Tab_001" ). If it doen't exist, set the “to_create_tablel” as TRUE
to create this “Tab_001" table.
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Then set the “to_insert_datal” as TRUE to insert one row data to the table.

Run “SQL Server Management Studio” to see if the row data is inserted in the SQL server.

Vlicrosoft SGL Server 2008 K2 v u]ﬂ Confignration Tools

31/36

File Edit View Debug Tocls Window Community Help

- ) New Query Ly 2 H S
bject Explorer

- |Database Engine Quer
Connect™ B¢ B &7 _-z_|gd3Q >

= | DataBase_01
E! Connect to Da

Microsoft®
< % SQL Server2008Rr2

{ '11tjr it

[ Server type: IDatabase Engine ~|
ﬂ Server name: |ICPDP&S-RDE-CHUN\SQLE}(PRESS R4
Authentication: ISQL server Authentication ll
Login: Isa =

Password: o

™ Remember password

Connect Cancel | Help Cptions ==
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Select the “DataBase_01" first and then key-in the following SQL server command to request the data in
the table.

select * from Tab 001 ( remember to click “Execute” )

L AL ver Management Fuodio
File Edit Wiew Query Debug Tools Window Community  Help

: :Q_ [ew Query |:_'J |:,1‘; B H S E -
. -l-.. F -y | ”
'=-*-L Executi\i' VAl = g

: : 8¢ = 2%
master =

Comnect™ | model select from Tab 001
medb

= Utempdb

3 Database Diagrams

3 Tables

L Views

[ Synonyms

3 Programmabdlity 1 |

3 Service Broker ¥ Bocillis
F [ Storage
F [ Security id | intege... | reall | msg 1 |

B 3 Secunity 1 1 | 456 9.0305 Hello

F [ Server Obects

m 1 Reelication

H HL

HEHMH

1 Messages |

Then set “to_read_datal” as True to see if the “datal” is 456 , “data2” is 9.0305 and “data3” is
'Hello" .

Try to set the “insert_datal” as 2, 787,1.023, $'TomS' (the ' character in the ISaGRAF message
should be entered as $' ). Then set “to_insert_datal” as TRUE, then check the data in the SQL Server to

see if the second rows inserted (using the “select * from Tabl_001").

Then set the “to_update_datal” as True and then check the SQL server if the data of the first row is
modified.
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1.4.3 : SQL_02 demo program - Create a table every day and insert one row per minute

The “SQL_02” demo program will write the Slot-1 : I-87018Z 's first channel temperature value (this
demo is setting as Thermocouple K type) to the SQL server every minute. The PAC will create one new

table automatically when the time pass through 00:00. (If there is no such a table in the SQL server, this

“SQL_02" will create one). For example, on the day of Feb.17, 2011, the created table name is
“Table_2011_02_17". First modify the following code in the “SQL_ST1” to fit your server (refer to the
section 1.4.1), re-compile it and download.
SQL_serverl := ‘'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433; user id=sa;
password=AABBCC; database=DataBase_01;' ;

3 _ISaGRAF - SQL_02:LIST1 - List of variables | ]

File Edit Option: Help
DR@| %« Mse| Q)

Year_R 2011

Month_F 2

Day_R 17

Hour _F 15

Minute_R 36

Second_F 39

Sl _server] zerver=192.165.1 101NCPDAS-RDE-CHUMGGLEXPRESS 14335, use
Sl _table_name Takle_2011_02 17

Sl _statust 1

L _current_cmdl inzert_data

SGL_progressl Cammand completed successfully.
data_magl Inzert data Ok,

progress1 1

=L _ret_wvall 1

Temper 1]

=end of list=

Then run “SQL Server Management Studio” to key-in  “select * from Table_2011 _02_17” ( use your
date) to see the data in the SQL server.

nent Studio

File Edit Yiew Cuery Debuzg  Teols Window Community Help

el ew Query | [ |G 3 & o
' - | Execute\i‘ _ I E',:] = Ei gﬂ “lﬁ 'fij ‘f?..':
"5QLQueryl.sql - ICP...taBase_01 (sa (32))*

Connect™ | model ISselect % foom Table- Wil 02 17
= medb L
= |8 ICFL e mpdb 4|
= 3 Databases =R
H 3 Swstem Databases =t | -1 Messages l
= _j DataBasa 01 time Itemperature |
® [ Database Diagrams 1 1538 D
= 3 Tables 2 1534 0
= 3 Views 3 15:35 | 0
H L3 Swnonyns -
M T3 Froorammahalitsr i 15:36 0
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1.4.4: SQL_03 demo program - update data in the existing row in the table

The “SQL_03” will update the Slot-1 : 1-87018Z 's channel-1 to channel 3 's temperature value (this demo
is setting as Thermocouple K type) to the SQL server every minute.

To well test this “SQL_03"” demo, first run “SQL Server Management Studio” to key-in the following SQL
server command to create a table “Table_01” and insert one row inside it . Or the PAC will not update
the data sucessfully.

Create table Table_01( Item varchar(64) , time varchar(8) , temperl real , temper2 real , temper3 real )
Insert into table_01(Item , time , temperl, temper2 , temper3) values( 'Current','-1:-1','-99', '-99',
'-99')

Select * from table_01 (remember to click “Execute” )

First modify the following code in the “SQL_ST1” to fit your server (refer to the section 1.4.1), re-compile
it and download it to the PAC.
SQL_serverl := ‘'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433; user id=sa;
password=AABBCC; database=DataBase_01;' ;

E_ISaGR!.F - 8QL_03:LIST1 - List of variables ;[

File Edit Option: Help
DBA[ = M| Ql

Marme

Year R 2011

Morith_F 2

Day_R 17

Hour R 16

Minute_F =

Second_R a2

S0L_server sepver=192 168 1 A0 ICPDAS-RDE-CHUMVEGLEXPRESS 14330
=L _table_namel Table_01

Sl _status 1

Sl _current_cmcdl check_connection

Sl _progressl Command completed successtully.
data_msgl

progress1 1

Sl _ret_wvall 1

Temper 0

Temper2 0

Tempets 0

Then you may check the table about every minute later to see if the data is updated.
( run the “SQL Server Management Studio” and key-in “select * from Table_01")

li,,\ Microseft 0L Server Management Studio

Eile Edit iew Query Debuzg  Tools Window Community Help

Bl New Query | [0 | [ | (5 b 3 &) o

: tl'..?:.l DataBase_01 ~ IR Execute\b _I g: e EI gﬂ
DBiSeEpl Do Bace 0] QLQueryl.sql - ICP...taBase_01 (s:
Fselect * from Table 01
_ L
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1.4.5 :SQL_04 demo program - One PAC setup two SQL Clients to connect two servers

The “SQL_04" is similar as the “SQL_02", however it write the temperature value to two SQL servers
every minute (refer to section 1.4.3). Please prepare two SQL servers to test this demo.

== _[5aGRAF - 8QIL_04 - Frograms - |EI|5|

File Make Fooject Tool: Debng Optons  Help

B HR2X DED # X i 2A2% |
Bregin: bt SAL LDT1 Get System time
SQL_5T1 sol_cliert code
5_tablel s=ettable name
s_datal szetinzert_data
S0QL actl process SGL command
S0L_Cliert code 2
5 _table2 settable name 2
5_data2 setinsert_data 2
S0OL act? process SOL command 2
Functions: S0L sts Get S0L-Clent command progress
SAL ret Get salL-Client command return value
S0QL emd Send one SQL-Cliert command

|Elegin: SEL_=T2 (Structured Text)

First modify the following code in the “SQL_ST1” to fit your server (refer to the section 1.4.1).
SQL_serverl := ‘'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433; user id=sa;
password=AABBCC; database=DataBase_01;' ;

Then modify the following code in the “SQL_ST2” to fit your server2.
SQL_server2 :='server=192.168.1.164\RAVENLIU\SQLEXPRESS,1433; user id=sa; password=ABCDEF;

database=testsql;' ;
Re-compile it and then download it to your PAC.
Other testing steps are similar as the “SQL_02" (refer to the section 1.4.3).
There is one another way to test this “SQL_04" demo program if there is only one SQL server. User can
create one another database “DataBase_02” in the same SQL server. Then modify the value of the
“SQL_server2” in the “SQL_ST2” program to point to the “DataBase_02".
The following server setting is also Ok for some SQL servers (without PC and SQL name).

SQL_serverl :='server=192.168.1.101,1433;user id=sa; password=AABBCC; database=DataBase_01;' ;
SQL_server2 :='server=192.168.1.164,1433; user id=sa; password=ABCDEF; database=testsql;' ;
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1.4.6 : SQL_05 demo program — Read data from an existing row in the table

The “SQL_05" reads 4 values form the “DataBase_01” > “Table_02” to the valuel to value4 variables. The
ISSaGRAF data typeis real, integer, integer, message respectively.

To well test the “SQL_05", first run “SQL Server Management Studio” to key-in the following commands
to create one table “Table_02” and insert one row inside it .

Create table Table_02(id int,valuel real,value2 int,value3 int, valued varchar(255))
Insert into table_02(id, valuel, value2, value3, value4) values(1,21.34,45,888, 'TomWang')
Select * from table_02 (Remember to click“Execute”)

Then modify the following code in the “SQL_ST1” to fit your server (refer to the section 1.4.1), re-compile
it and download it to the PAC.
SQL_serverl := ‘'server=192.168.1.101\ICPDAS-RD6-CHUN\SQLEXPRESS,1433; user id=sa;
password=AABBCC; database=DataBase_01;' ;

The following server setting is also Ok for some SQL servers (without PC and SQL name).
SQL_serverl := 'server=192.168.1.101,1433; user id=sa; password=AABBCC;
database=DataBase_01;' ;

7. ISaGRAF - 8QL_05:LIST1 - List of variables =10l x|

Fil: Edit Option: Help
DB @[« M| Q]

Year R 2011 e
tonth_R 2 —
Day_R 17

Hour _F 17

Minte_F T

Second_R 18

S0L_server server=192 168 .1 101ICPDAS-RDE-CHUMNSOLEXPRESS 1433; user id:
=L _table_namel Tahkle_02

Sl _statust 1

where] id=1

SEL_current_cmdi read_data

Sol_progress1 Command completed successfully.

progress1 21

SaL_ret_vall 1

data_msg1 One data read and one data found.

to_read_datal FALSE

value 2 .54

value? 43

valled o005 b
valugd Tam Wiang LI

This “SQL_05" demo will read the data from the SQL server once automatically when the PAC is powered
up. So if everything is fine, the “valuel” to “value4” should have correct data.
User can also set the “to_read_datal” as TRUe at anytime to read the data once.
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