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Introduction

You can operate the PLCSQL link, with different databases.
But in order to get it to work, it is important to setup the Database, to fit with the design

for PLCSQL link.

If you still have questions after reading this manual, please send them

to info@plcsagl.com

Have you chosen to operate the PLCSQL link, together with Microsoft SQL

server?
You also need to follow tutorial “MS SQL Installation Manual_2014".

Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic
. Manual_V1_04.docx
Ref. MIP Version 1.04 Revision: 2019-03-12 by FBH

Page 3 of 32


mailto:info@plcsql.com

Installation Manual: For PLCSQL link

Software requirements.

This example project is based on following software tools:

PLC Program:

HMI:

Simatic Step 7 V5.5 +SP4 + HF8

Simatic WIinCC Flexible 2008 SP3 upd7

The HMI is an option, you don’t need to use a HMI to get the system running, but it is
much easier to look on an HMI rather than on an VAT table.

If you don’t have WinCC Flexible, you can request an HMI to use in the TIA Portal.

Please send you request with the version of you TIA portal to info@plcsgl.com
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How does the system work?

We have tried to make a system where it is possible to communicate with a SQL data
base without being an “SQL expert”, nor being an “PLC expert” regarding
communication etc. the system contains a “standard” PLC program, and a “standard”
SQL data base that “fits” together.

In the PLC we are using the basic tag types:

Bool. Is stored in an “Bool” table in the data base.
Int. Is stored in an “Int” table in the data base.
Dint. Is stored in an “Dint” table in the data base.
Real Is stored in an “Real” table in the data base.
String Is stored in an “String” table in the data base.

To distinguish between the different tags, every tag has a specific number.

In the PLC there is an “Array” that contains all the tags, and in the database the
different tables contain the corresponding data types and numbers as in the PLC, so
you have complete control with the tags.

Now, somebody will ask, “but we have to connect an existing data base”, yes that is no
problem, you can easily interconnect between different data bases, so we strongly
recommend to “make” a data base exclusively for PLCSQL, so you easily can check
where the problem could be when something is not working.

On the following pages there is a schematic view of the layout and the possibilities you
have with the PLCSQL system.

A

Please note the following.

Parameter 10001, 15001, and 30001 is used internally in the “Log” parameters and in
the “Recipe” parameters. DON'T write to these parameters.

10001: SetCount
15001: SetID
30001: DateTimeStamp.
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How does PLCSQL work, Log, write to SQL server

In Mssqgl we want to store the Value 2.3009 in the ParamID[1].

First we need to setup the Call in the PLC for the stored procedure in Mssql.

Connect ~

+
HU
(0T |
J
3
+

¥

¥¥u 7S

System Databases
PDHS_LOG
PDHS_SPECS

PLCSQL

- Database Diagrams
4 Tables

A Views

- Synonyms

= (3 Programmability

4 Stored Procedures

+# (3 System Stored Procedures
# [ dbo.GetTest
# & dbo.Lastlog
# & dbo.ShowliveDafa
2 dbo.sp_CreafeTable

dbo.sp_RecreateAllTables
# k] dbo.sp_SaveParams
# @ dbo.sp_Search

Open DB461.

In DB461 you setup the Query3 to match the procedure in Mssql:

SR ALSMPC1803\SQLEXPRESS (SQL Server 12.0.2000 - ALSM\fbh)

4 Databases

Query3 ='CALL sp_SaveParams (1, $'Log$',

%}, LAD/STL/FED - [DB461 — "SQL_Setup" - PLCSOL_Master_V2_1PNAST-200 PNAM151-8F PN/DP CPUA..\DB461]

i File Edit |nset PLC Debug View Options Window Help

DS & i€ s || o | %5 & O k?
-l Address [Name "TAF Initial wvalue
l a._ STEI)‘IE
- Libraries +0.0| |gev1 HD})\ Wglegzec
+2.0| |Key2 WORD \ WElcg#loB
+4.0| |Key2 WORD \ Wgleg2CLC
+&.0| |[Eey4 WORD \ WglegloDO
+8.0| |KeyS WORD \ Wgleglo4s
+10.0| |CPUserial SIRINC—[SZ\ v
+44 0| |MMCserial SI}INE[ZSZ]\ "MMC 470€0C40°
+78 0| |LicenseStatus INT \ a
+80.0| [SessionID DINT \ Lg0
+84.0| [Hostname STRING([30] \ 'TestPLC"
+11€.0| |Username STRING[20] \ ‘plesgl’
+148 0| |Password STRING([30] \ '
+180.0| |Schema STRING([1001 \ 'plosgl’
+282 0| |Queryl STRING[100] 'USE PLCSQL;CALL sp_CheckConnection $'PLCSQL1$""
+384 0| |Query2 STRING[100] ijsi PLCSQL;CALL sp_GetParamSet ($'Recipes"’
+48€.0| |CQuery3 STRING([1001 'USE PLCSQL;CALL sp SaveParams (1, $'Logs’,’'
+588.0| |Cueryé STRING([1001
+690 0| |ParanthesisEnd STRING[1] 2N
+€54 0| |Quote STRING([1]
+€98.0| |SemiColon STRING([1]
+702.0| |IPl INT 172
+704 0| |IP2 INT 20
+70€.0| |IP2 INT az
+708.0| |IP4 INT 101
+710_0| |Port INT 1433
Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic .
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In the PLC we move the value 2.3009 to the SQL DB
Open FC462 to view example.

% LAD/STL/FBD - [FC462 -- "SQL_Movel ogValues” -- PLCSOL_Master_V2_1PN\ST-300 PNAIM151-8F PN/DP CPUN..\FC462]
iF File Edit Inset PLC Debug View Opticns Window Help

Dz & % B

K7

g o | 25

n?

Contents Of:

'EnvironmenthInterface”

----- Y New network
7-{a1] Bit logic

f-[4] Comparator
f-[ad Converter

i-(x1 Counter

f-(og] DB call

i-{5] Jumps

#-(x1] Integer function
f-[z& Floating-point fct.
i-{=] Move

#-{3f Program control
f-(#5] Shift/Rotate
f-[az] Status bits

b-{@] Timers

H-{Z2) Word logic

f-[cH FB blocks

7-{£H FC blocks

H-{LH SFB blocks

A-[gH SFC blocks

..... il Multiple instances

[E

i Libraries

L] |Name

o1

{0k OUT
{0k IN_OUT
@ TEMP
v |{3+ RETURN

Em: ParamID 1 - REAL REctual level

\

2.300500e+
000 —IN

And we tell the system that there is an updated value on ParamID[1].

"SQL_
LogParm™ .
UpdatedPar
ameters[1l]
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Last we set the bit Sqgl_Status.LogStart (see DB460) and the value is stored in mssql.

TE] DE Param - DB460
Data block Edit PLC  Debug View Window elp

IR IR T A

72 DB4ED -- PLCSOL_Master V2_2PN\ST-300 PNAIM151-8F PN/DP CPU

Address Declaratio )Je/rne Type Initial valu | Actual value

1 0.0 | out LogDone BOOL FALSE FALSE
b 0.1 | out RecipeDone BOOL FALSE FALSE
B 0.2 ou;/ Error BOOL FALSE FALSE
4 0.3 pﬂt QueryBusy BOOL FALSE FALSE
5 0.4 out Ready BOOL FALSE FALSE
i 2.0 | out StatusCode INT i] 0

7 4.0 | out StatusValue INT 1] 0

[2 ~ 6.0 |in_out LogStart BOOL FALSE FALSE
9 8.1 | in_out RecipeStart BOOL FALSE FALSE
10 6.2 lin out Reset ROCH FAl SF FAl SF

In Mssqgl we can see that the Value 2.3009 is stored in ParamID[1].

J PLCSQL
+ (@ Database Diagrams
= 3 Tables

# [ System Tables

3 (3 FileTables

# O dbo.Log_BOOL
J dbo.Log_DATETIME

2.3008
3455
456.8
23009
3455

ACs &

Right click on dbo.Log_REAL and select top 1000 rows to see the view.
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Paramld[1] is defined as a REAL type in both the PLC and Mssqgl. See DB465.

V% LAD/STL/FBD - [DB465 -- "SOL_LogParm” -- PLCSQL_Master_V2_1PN\S7-300 PNAINI151-8F PN/DP CPUM..\DB465]
i File Edit Inset PLC Debug View Options Window Help

DESE| & g | o | 25 60 O ENX?
8 aaveba [Name Type Initial value Conment
STRUCT
I Libraries +0.0| [paramneal nmav[1_ 3500] Tloating point parameters
4.0 REAL
413000 0| [pazaminT ARRAY[10001..10100] Integer parameters - signed
2.0 NT
413200 0| [parazINT ARRAY[15001..150201 Double Integer pazameters - signed
5.0 DINT
413280 0| [paramooL ARRAY[20001. 206001 Bit-parameters - choices - select a uppe
0.1 B00L
413356 0| [paramsering ARRAY[30001_ 300201 String Paramesers
+52.0 STRING(501
+1535¢ 0| [vpdavedparamecers ARRAYIL..301001 Paramevers must be logged to SOL
0.1 B00L
Fisieo. END_STRUCT

How does PLCSQL work, Recipe, read from SQL server

In Mssqgl we want to read the stored value in ParamIDI[3].

First we need to setup the Call in the PLC for the stored procedure in Mssql.

J PLCSQL

4 [ Database Diagrams

+# (3 Tables

L3 Views

# [ Synonyms

=] (@ Programmability
- Stored Procedures
# (3 System Stored Proc
# B dbo.GetTest

dbo.sp_GetParamSet

# £ dbo.sp_GetParamSetid

+ B dbo.sp_RecreateAllTables
# & dbo.sp_SaveParams

¢ [ dbo.sp_Search

-
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In DB461 you setup the Query2 to match the procedure in Mssql:
Query2 = 'CALL sp_GetParamSet ($'Recipe$',’;

i}, LAD/STL/FED - [DB461 — "SQL_Setup" - PLCSOL_Master_V2_1PNAST-200 PNAM151-8F PN/DP CPUA..\DB461]
i3 File Edit |nset PLC Debug View Options Window Help

Py
DEs-EH & B i o | %5 6 OR k2
x
A e ddress [Name / Type Initial value
0. / STRUCT
- Libraries +0.0| [gey1 / WORD Wglegzec
+2.0| [revz / WoRD W#lc#158
+2.0| |revs / WORD Wle#2ClC
+6.0 [revs / WoRD WglegloD0
+2.0| [reys / WoRD Welegloas
+10.0| [coUsexial / STRING[32] K
+22.0| [mMCserial / STRING[32] 'MMC 470€0C40"
+78.0| [Licensestatus / T o
+20.0| [SessienlD / DINT g0
+84.0| [Hostname / STRING[30] 'TestPLC
+116 0| [sezname [/ STRING([30] ‘plesql’
+148 0| [password [/ STRING([30] '
+180.0| |Schema STRING[100] 'plesgl’
+282.0| [ouezyl of STRING[100] 'USE PLCSQL;CALL sp CheckConnection $'PLCSQL1S''
+382.0| [quezyz | STRING[100] ‘USE PLCSQL;CALL sp_GetParamSet (3'Recipes’’
+48€ 0| |gueryz STRING[100] 'USE PLCSQL;CALL sp_SaveParams (1, §'Logs’,’
+588.0| |cusrye STRING[100] K
+£30_0| [aranthesisEnd STRING(1] N
+694 0| |guose STRING(1]
+e32.0| [SemiColon STRING(1] ;
+702.0| (121 INT 172
+704 0| 122 T 20
+70¢.0| 103 INT 32
+702.0| (124 INT 101
+710.0| |pors INT 1433

Move the received data from Mssql to your variable in the PLC. Open FC461

m{; LAD/STL/FBD - [FC461 -- "SOL_MoveRecipeValues" -- PLCSOL_Master_V2_1PN\ST-300 PMAIM151-8F PM/DP CPLN.AFC461]

i+ File Edit Inset PLC Debug View QOptions Window Help
el &l ¥ @& ) g | o | 2 O&E | &
=l ]

Contents Of: 'EnvironmenthInteri

Interface |Name
0 [

i3 oUT
i+ IN_OUT
& TEMD
1 BRETURN

B4 New network
{30 Bit logic

-{¥] Comparator

-85 Converter

-1 Counter

[-{g8] DB call

(5] Jumps

E-{z1] Integer function

&]-{z8 Floating-point fct.

El-{= Move

&35 Program control ro4E
[

[

[

b

E

[

[

[

: Collect walues from SQL interface to process

|

i-{z] Shift/Rotate Comment -
i-{ai7] Status bits mmT

i@ Timers
{2 Word logic
i-{£H FB blocks
7-{£H FC blocks 5
i-{£H SFB blocks
{0 SFC blocks .
. ffil] Multiple instances
- I Libraries

S : ParamID 1: Fill lewvel

"SQL_

RecipeParm
"

- Paramster.
ParamReal[ LevelComma
=In OUT —nd

Your local Tag to store the value in.
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In the Plc we need to trigger the Sql_Status.RecipeStart, in DB460.

TE] DE Param - DB460
Data block  Edit

PLC Debug View Window Help

B-EH& o o 4 B! e | §?

7 DB460 -- PLCSOL_Master_V2_2PNAST-300 PMAIM151-8F PD&DP cPU

Address Declaratio | Name / Type Initial valu | Actual value

1 0.0 | out LogDone / BOOL FALSE FALSE
2 0.1 | out RecipeDone / BOOL FALSE FALSE
B 0.2 | out Error / BOOL FALSE FALSE
4 0.3 | out QueryBusy / BOOL FALSE FALSE
5 0.4 | out Ready / BOOL FALSE FALSE
i 2.0 | out StatusCode  / INT i] 0

7 4.0 | out StatusValue / INT 1] 0

[2 6.0 | in_out LogStart  / BOOL FALSE FALSE
9 8.1 | in_out RecipeStart BOOL FALSE FALSE
10 6.2 lin out Reset ROCH FAl SF FAl SF

In Mssqgl we want to read a Real value with ParamID 3 from Recipe

J PLCSQL
# (@ Database Diagrams
= (3 Tables

+ [ System Tables

H (3 FileTables

# O dbo.Log_BOOL

# O dbo.Log_DATETIM

100 %

-

[ Resuls [y Messages
SetlD ParamlD) ParamVal..

# O dbo.Log_Debug TN 2,3009
v 2 2 44
T 3 3 3 3,23
- dbo.Recipe_INT
- dbo.Recipe_REAL
Right click on dbo.Log_REAL and select Top 1000 rows to see the view.
Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic .
, Manual V1 04.docx AILSIMIRIC TR
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Paramld[3] is defined as a REAL type in both the PLC and Mssql.

+ [iz] PLCSQL-Link
48 SQL_Call [FC21463]
2 SQL_Initialize [FC21

@ 0L [DB21460]

b
» L
b i
L

|42 Systern blocks
Technology objects
External source files
PLC tags

85
86
a7
88
89
20
91
52
%3
94
a5
96

-

S| ¥ RecipeParm

L | = ¥ ParamREAL

40 ParamREAL[1]
<1 ParamREAL[Z]
- ParamREAL[3]
<41 ParamREAL[4]
<1 ParamREAL[S]
<A1 a ParamREAL[G]
<41 a ParamREAL[7]
<1 a ParamREAL[8]
<A1 a ParamREAL[9]
-0 - ParamREAL[10]

Struct

Array[1_"RecipePar_..

Real
Real
Real
Real
Real
Real
Real
Real
Real

Real

Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic
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Setting up PLCSQL Link

Retrieving the software.

You will receive the software as an “Archive”.

You will have to “Retrieve” the software inside from Step 7 v 5.5

If you have told us the type of the PLC when ordering PLCSQL, then, if possible, the
correct PLC will be in the hardware configuration.

o SIMATIC Manager - [PLCSQL Classic_V2 32PN - DAPLCSQL\..\FINAL VERSIONER\PLCSC
2p(File] Edit Insert PLC View Options Window Help

0 New...

EX ‘New Project’ Wizard...
Open...
Close

Multiproject

57 Memory Card
Memory Card File

Save As...

Delete...
Reorganize...
Manage...

Archive...
Retrieve...

Print
Page Setup...

Exit

l

Cirl+N K
Symbaoli

Ctrl+0 -

Ctrl+5S

1 PLCSQL_Classic_v2_32PN (Project) -- D\.A\PLCSQL C
2 PLCSQL_M_KJA_V2_32PN (Project) - DA,.\PLCSQL_M
3 PLCSQL Master V2 2PN_KJA (Project) -- DA.\PLCSQL M
4 PLCSQL_Master_V2_3PN (Project) -- D:..\PLCSQL_M

Alt+F4

If the selected hardware is not the hardware you are using, you have to make you own
project with the correct hardware, and then copy the PLCSQL software to this project.

Subject

PLC program. For PLCSQL

Document:

PLCSQL PLC Inst Classic

Manual V1 04.docx AILSIMINICIR

Ref.

MIP Version 1.04

Revision:

2019-03-12 by FBH

Page 13 of 32



Installation Manual: For PLCSQL link

Setting the PLC IP address.

=(0) UR
1 -
2 CPU 315F-2 PN/DP B
X7 MPYDP
X2 PNHO
xepr1R [ Port -
< | m
J Properties - PN-10 (R0/52.2) | P
3 Media Redundancy I Time-of-Day Synchronization I Options J
B General | Addresses | PROFINET l-Device | Synchronization
F
1| Properties - Ethernet interface PN-IO (R0/52.2) =
H General Parameters | I
3 i
4 L
3 L
L L
ki L
Gate
3 IP address: [172209218 e L
9 (@ Do notuse router
1 Subnet mask: |255.255.255.q) m
1]

[~ Use different method to obtain IP address

Subnet:

 Use router

Address: I

- not networked —

MNew...

Properties... |
Delete |

Cancel |

The IP address of the PLC is set in the hardware configuration.
If you need to use a “Router”, it is also here you set the router address.
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Blocks used.

%:'e Edit Insert PLC View
[ & | &7

2 g

Options Window Help
< No Fil

]
!

EI% FLCSOL_Classic_WZ_32FM

Ohject name

SIMATIC 30001
| PLCSOL HMI
-z Test_Ermviroment

—
—=x

SIMATIC 30001}
L PLCSOL Hil
[z7] Test_Enviroment
%@DperatDrNet

& SOLnet

Program in the Step 7 v 5.5 with WinCC Flexible 2008 installed.

El% FLCSOL_Classic_v2_32FMN | Objectname | Symbolic name Created in
E| SIMATIC 300(1) 5 Systemn data — —
. =@ CPUEF-ZPN/DP @ 0B1 LAD
E| 57 Programi(2) O FE4RD S0L_Contraller SCL
(B Sources & FBE461 TSEMD STL
, @8 Blacks &% FB4E2 TRCY STL
....; PLCSOL Hil &3 FE463 TCOM 5TL
Test_EnvirDment g‘ FBE4R4 TOISCOM STL
& FC460 S0L_Client SCL
0 FC4R1 S0l MoveRecipeva.. LAD
O FC4GR2 S0L Movelogvalues  LAD
& FC463 F_STRMNG STL
&F FC464 DI_STRMNG STL
&3 FC4B5 I_STRMNG STL
O FCARR Initialize_PLCSOL FED
0 DB4R0 S0L_Status DB
0 DB461 SOL_Setup DB
O DB46Z S0L_Send DE
O DB4B3 S0L_Receive DE
O DE464 S0L_Cueny DB
4 DB4RS S0L LogParm DB
O DBE4BR S0L RecipeParm DE
O DBE4RA Test_Data DB
YW BecipeStr RecipeStrl
W2 String 1 String1
W2 String2 String2
&3 SFB3 T STL
&+ SFB4 TOM STL
& SFCl READ_CLE, STL
& SFC20 BLERMOYW STL
& SFC21 FILL STL
& SFC24 TEST_DEB STL
&F SFCR1 RDSYSST STL
Overview of the PLC blocks used by PLCSQL Link.
The main blocks are FB460, FC460, FC461, FC462, DB460 ... DB466.
FC460 is “Know how protected”, the rest of the blocks are “open”.
Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic .
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Call from OB1.

B Netwoxrk 5: PLCSQL for direct SQL Server connection

M2.1
TITrue"
|| EN
—{Logstart
RecipeSta
. —rt
—|Reset

ENO
LogDone —...

RecipeDon
e ...

Error ...
QueryBusy —...
Ready [~...

StatusCod
el...

Statusval
ue ...

The call of the main block FB460, all other necessary blocks are called inside FB460.

If you define local parameters at “LogStart”, RecipeStart”, and “Reset”, the HMI will no
longer work properly with these commands, address instead the parameters directly in
“SQL_Status” DB with “Set” command, then you can control the PLCSQL from the PLC
code and from the HMI.

Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic
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B Network 4: Initialize PLCSQL

"Initialize PLCSQL"

‘ FC466
‘ EN ENO

FC466 is not mandatory, you don’t need to use this block.
Inside this block you can set the “Licens key”, the IP address of the SQL server, and
what you else think could be necessary.

System parameters.

There are 3 “system parameters” placed in “SQL_LogParm” and “SQL_RecipeParm”
DB’s
In both DB’s it is the following 3 parameters.

10001: SetCount Data type “Int”
15001: SetID Data type “Dint”
30001: DateTimeStamp. Data type “String”

The “SetCount” parameter 10001 contains the number of parameters excluding
parameter 10001,15001, and 30001 in “this” actual “dataset”.

The “SetID” parameter 15001, contains the unique number that every “dataset” get
when something is stored in the SQL database. The “SetID” number changes only
when something is stored in the SQL database, e.g. you trigger the “Log data” function
from the PLC or you generate a new “Recipe” in the SQL database. Every time you
save a “dataset” in the SQL database, all parameters in this specific “dataset” will get
the same “SetlD” number, it is the “SetID” number that “connects” all the parameters in
this specific “dataset” together.

The “DateTimeStamp” contains the date and time when this “dataset” was stored in the
SQL database.

For further explanation, please take a look in section “HMI, SQL Setup” in this manual.

Subject | PLC program. For PLCSQL Document: PLCSQL PLC Inst Classic .
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Setup DB.

The following will describe the most important parameters of the setup DB.

Address Name Type Initial wvalue
0. STRUCT
+0.0| |[Keyl WORD W#le#2eC
+2.0| |[Key2 WORD W#l6#1RR
+4.0| |[Key3 WORD W#l6#2C3E
+6.0| |[Key4 WORD W#lo#1583
+8.0| |[Key5 WORD W#lo#116B
+10.0| |CPUserial STRING[32] '
+44 _0| [MMCserial STRING[32]
+78.0| |LicenseStatus INT 0
+80.0| |SessionID DINT L#0
+84 .0| |Hosthame STRING[30] 'TestPLC'
+116.0( |Username STRING[30] 'plcsgl!
+148.0| [Password STRING[30] 'link’'
+180.0| [Schema STRING[100] 'plesgl!
+282.0| |Queryl STRING[100] '
+384.0| [Query2 STRING[100] 'USE PLCSQL;EXEC sp_GetParamSet '
+486.0| |Query3 STRING[100] 'USE PLCSQL;EXEC sp_SaveParams 1, §$'Log3', '

Here is shown a section of the “Setup” DB.

You can type the same parameters from the HMI, but every time you download to the
PLC, the typed values will be replaced with the “Initial values”,

The “Keyl....Key5” is the license key that you got to your memory card, or to the PLC
serial number. Key1l is the most left number in the license key. Leading “0” is not
shown.

“‘Hostname” Freely definable.

“‘Username” The name of the user in the database, default “plcsql”

“Password” The password of the user in the database, default “link”.

“Schema” The name of the database, default, “plcsql”.

“‘Query2” Query to read data to the PLC from the database.

“‘Query3” Query to write data from the PLC to the database.
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+702.0( |TP1 INT 172
+704.0( |IP2 INT 20
+706.0| [IP3 INT 92
+708.0| [1P4 INT 101
+710.0( |Port INT 1433
+712.0 BYTE B#le#2
+714.0| |connectionID INT 1

“IP1...IP4” is the IP address of the Server / PC with the database.

“Port” Is the port trough the database communicates, depends on the SQL server
used, Microsoft SQL is default 1433.

“Device ID” Tells the communication blocks witch type of connection to be used, see list
below.

B#16#00: CP 443-1EX4x (with S7-400, however, only with connection_type = B#16#12), won't work with
SQL

B#16#01: |IE interface in interface slot 1 (IF1) with WinAC RTX (TCP only) or IM151 PN

B#16#02: Integrated IE interface with CPUs 315-2 PN/DP and 317-2 PN/DP

B#16#03: Integrated IE interface on the CPU 319-3 PN/DP

B#16#05: Integrated IE interface with CPUs 414-3 PN/DP, 416-3 PN/DP and 416-3F PN/DP

B#16#06: |E interface in interface slot 2 (IF2) with WinAC RTX (TCP only)

B#16#0B. IE interface in interface slot 3 (IF3) with WinAC RTX (TCP only)

B#16#0F: IE interface in interface slot 4 (IF4) with WinAC RTX (TCP only)
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+734.0| |LogSizes STRUCT
+0.0| |MaxUpdatedvValues INT 100
+2.0 MinRERL INT 1
+4._0 MaxREAL INT 0
+6.0| |MinINT INT 10001
+8.0 MaxINT INT 0
+10.0| |MinDINT INT 15001
+12.0 MaxDINT INT 0
+14.0| [MinBOOL INT 20001
+16.0 MaxBOCOL INT 0
+18.0 MinSTRING INT 30001
+20.0 MaxSTRING INT 0
+22.0| |StringSize INT 0
=24.0 END STRUCT
+758.0( |RecipeSizes STRUCT
+0.0|( |MaxUpdatedvValues INT 100
+2.0 MinREAT INT 1
+4.0 MaxREAL INT 0
+6.0( |MinINT INT 10001
+8.0 MaxINT INT 0
+10.0 MinDINT INT 15001
+12.0 MaxDINT INT 0
+14.0| |MinBOOL INT 20001
+16.0 MaxBOOL INT 0
+18.0 MinSTRING INT 30001
+20.0 MaxSTRING INT 0
+22.0| |StringSize INT 0

The sizes for the “Log” parameters and the “Recipe” parameters.
All parameters with “0” is calculated automatically, that is all “Max” parameters.
All “Min” parameters have to have the shown values, don’t change.

A

If / when you change the
size of the “SQL_LogParm”
or the “SQL_RecipeParm”,
then remember to run
“Check Block Consistency”
before you download the
program.

@File Edit Insert PLC View Options Window Help
0= | 8F ¥ By i |9 %5 % - H

<No Filter >

2-8p PLCSOL Classic v2_32PN | Object name

=] SIMATIC 300(1)
= - CPU 315F-2 PN/DP
=2 57 Program(2) o FB4ED
[fl Sources i3 FB461
W‘ﬂ A FR4R?
Cut

Copy

Paste

£ System data
o 0Bl

O PLCSAL HMI
= Test_Envirome
(@ Sources
“..[gH Blocks

Delete

Insert New Object
PLC

Rewire...

Compare Blocks...
Reference Data

Check Block Consistency...

Print

Rename
Object Properties...
Special Object Properties

Block Privacy...
57-Web2PLC

RSy
Wgsmsw

Ctrl+X
Ctrl+C
Ctrl

Del

3

3

3

F2

Alt+Return

3
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SQL_LogParm DB.

ﬂlt; LAD/STL/FED - [DB465 -- "SQL_LogParm” -- PLCSQL Classic_V2_32PN\SIMATIC 300(1)\CPU 31:

& File Edit Insert PLC Debug View Options Window Help

DEad & i | o | 25 & O & | »?
Address Type I
0.0 STRUCT
+0.0| |ParamReal BRRAY[1..50]
*4 .0 REAT
+200.0| |ParamINT BRRAY[10001..10050]
*2.0 INT
+300.0| |ParamDINT ARRAY[15001..15050]
*4.0 DINT
+500.0| |ParamBOOL BRRAY[20001..20160]
*0.1 BOCL
+520.0| |ParamString BRRAY[30001..30010]
*42.0 STRING[40]
+940.0| |UpdatedParameters LERRAY[1..309959]
*0.1 BOCL
=4816.0 END STRUCT

Delivery settings for the DB “SQL_LogParm”.

REAL =50.

INT =49, 10001 is used internally.
DINT =49, 15001 is used internally.
BOOL = 160.

STRING =09, length 40 char, 30001 is used internally

“UpdatedParamters covers the maximum size of the parameters.

A

The total size of the DB may not exceed 65534 bytes.

Remember “Check Block Consistency”, before download.
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SQL_RecipeParm DB.

-

F,: LAD/STL/FBD - [DB466 -- "SQL_RecipeParm"” -- PLCSQL_Classic_V2_32PN\SIMATIC 300{1)\CPU
€= File Edit Insert PLC Debug View Options Window Help

Delivery settings for the DB “SQL_RecipeParm”.

REAL =50.

INT =49, 10001 is used internally.
DINT =49, 15001 is used internally.
BOOL = 160.

STRING =09, length 40 char, 30001 is used internally

“UpdatedParamters covers the maximum size of the parameters.

A

The total size of the DB may not exceed 65534 bytes.

Remember “Check Block Consistency”, before download.

N3l S A dn| o | 25 6 CE K2
Addre=s Name Type I
0.0 STRUCT
+0.0| |ParamReal BRRAY[1..50]
*4 .0 EEAL
+200.0| |ParamINT ARRAY[10001..10050]
*2.0 INT
+300.0| |ParamDINT BARRAY[15001..15050]
*4 .0 DINT
+500.0| |ParamBCOL LARRAY [20001..20160]
T | BCOL
+520.0| |ParamString ARRARY [30001..30010]
*42.0 STRING[40]
+940.0| |UpdatedParameters BRRAY[1..309599]
T | BCOL
=4816.0 END STRUCT
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SQL_Send, SQL_Recieve, SQL_Query DB.

When you change the size of “SQL_Logparm” and “SQL_RecipeParm” the you also
have to adjust the size of the following 3 data blocks.

“SQL_Send” max size 32766 byte.
“SQL_Recieve” max size 32766 byte.
“SQL_Query” max size 32766 byte, query data available 32764 bytes.

You can calculate the approx. size of the DB’s with help of the following table.

The size of 1 variable is approx. as follows (average sizes on the “safe” side)

REAL 20 bytes, (can be bigger with large numbers)
INT 12 bytes

DINT 12 bytes, (can be bigger with large numbers)
BOOL 9 bytes

STRING 6 bytes + number of chars.
Typical it is the size of the “SQL_Query” that sets the maximum number of variables to “handle”
in 1 telegram (Query).

It is possible to log 500 Real, 500 Int, 500 Dint, 160 Bool, and 400 Strings 20 Char long in one
“shot”, the query length for these about 2000 variables is about 32000 bytes.

A

The PLC may go to “Stop” (default) if any of the DB’s is to short.

Remember “Check Block Consistency”, before download.
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HMI, SQL Setup

Preconditions, you have set up the database with our standard script.

PLCSQL Link

SQL Client license

CPU serial number: Read Please note any spaces, characters, capital letters
Memory card serial nui MMC E65B64223 Read in serial number before requesting license key.

You may copy-paste the serial number from the field
SOL client license [026C -|01B5 -[2482 -[19D5 -[1170 [Restart SOL client y copy-pa
License stat 102 SQL Client license key for the current MMC/Memory card serial number was acceptec

Network card type

Integrated PN controllé  Yes  Yes=Select CPU type in list below. No=External IE network card. Older 57-300 and 57-400, using AG_SEND
DeviceID PN oontroller:\ B#16#02: Communication via the integrated IE interface with CPUs 315-2 PN/DP and 317-2 PN/DP j
SQL Server settings

Hostname (this plc): [TestPLC Parameters used as filter for selecting recipe from the SQL serve
SQL Username: \plcsql ParamID1: ParamValuel: | “
SQL Password: ParamID2: ParamValue2: |

ParamID3: ParamValue3: |
ParamID4: ParamValue4: |

SQL Database (schema): ‘plcsql

Server Type: MS SOL ParamID5:|] = ParamValue5: |

Sausevertp: (1220 [52 100 L
SQL Server Port: | 1433 1024-65535. Default MS SQL: 1433, MySQL: 3306 |
Time before TimeOut: [10000 ms

Maximal retries [ 0 O=never give up |
Log values/scan [ 100 higher value=faster logging, but longer scan cycle time

SQL request gueries

Query 1 (request data): [USE PLCSQL;EXEC sp GetParamSet
Query 2 (log data): |USE PLCSQL;EXEC sp SaveParams 1, 'Log’,

MS SQL: EXEC,
MysQL: CALL

SQL Client Status 150 SQL_Controller - Login completed successfully. Ready for new request
SQL DB Exit
Sizes ‘ SQL Test Runtime |J

In the “SQL Setup” picture, you have to do the following.

SQL Setup | SQL Status

1: Type the “SQL client license”, and press “Reset SQL client”.
2: Select the correct PLC type in “DevicelD PN controller”.
3: Type the “SQL Server IP”

If you not used the standard for

“SQL Username” (plcsql)
“SQL Password” (link)
“SQL Database” (plcsql)

Then you also have to change these settings.
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Parameters used as filter for selecting recipe from the SQL serve

ParamID1: ParamValuel: |
~ ParamID2: ParamValue2: |
ParamID3: ParamValue3: |
ParamID4: ParamValue4: |
ParamID5: ParamValueS: |

If you read the manual for the SQL server installation, then you maybe know that it is
the “SetID” parameter that is the “key” that “connects” the different parameters together.

Every time you trigger a “Log”, or “insert” a new “Recipe”, the actual parameters you are
handling at this moment will get a unique “SetID” number.

| will try to explain how it works, take a look at the following table. “NU” means “No use”
nothing is saved in the particular parameter.

Value Value Value Value Value
P[10] NU NU
P[10100] NU -10
P[15020] NU NU NU 14445
P[20009] NU NU NU
P[30005] NU NU ‘Empty’ ‘PLCSQL’
SetCount 1 3
DATETIME 12.10 12.15

In the table, we have “SetlD” 1 to 5, the “values” that belongs to the single “SetID” is
placed below the “SetID” and has the same color.

If we take a look at the parameters with “SetID” = 1 then we have a

REAL =2.2

INT =-10

DINT = 123456789
BOOL = True
SetCount =4

DATETIME = 12.00

If you now write “10” in “ParamID1:” and “2.2” in “ParamValue1:” and trigger a “Read”,
then you will get the values we just have looked at, placed in the corresponding
parameters in the “SQL_RecipeParm” DB.

If we now try “ParamID1:” = 10100, “ParamValue1:” = -10, then we will get the values
with “SetID” = 5, why? we have 3 sets with the value “-10”, because “SetID” 5 has the
“‘newest” “Time stamp”.

You can use up to 5 different parameters as “filter” for you “search” in the “Recipe”
tables, the parameters are combined with the “AND” logic.

If you just trigger a “Read”, the you will get the newest dataset.

If there is no data or wrong “filter”, you will get an error, and the system will restart.
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HMI, SQL Status

PLCSQL Link

SQL Client
Request Reset ‘ Get data from SQL‘ Log data to SQL| ‘ Get busy | | Log busy ‘
SOL Client Sta 232 Log Data was succesfully accepted and saved in SQL server. Ready for new request
Last Param 10001  RetVal 0000 0000 Offset: 192 LogSetID: 76
DB Numb 0 Size 0 Length: 0 RecipeSetID: 0
Controller Step Nr: 230 230 - Query Request was Successfully executed
SQL info text:
TCP Network communication
Connection Status: | Connection established | | Login OK i Ready || No error
Last Connect Status: 0000 [0000 - Connection was established successfully |
Last Send Status: 0000 |0000 - Send job completed without error |
Last Receive Status: 7002 ‘7002 - Follow-on call, receive job being processed. Note: during this processing the FB writes data to the ﬂ
SQL Data
Query: Length: 203  Byte (maximum 32764)
Current time 1/25/2017 12:49:31 PM  Duration 0 milliseconds i
Last log request 1/25/2017 12:49:22 PM  Duration 52 milliseconds
Last recipe request  1/1/1990 12:00:00 AM  Duration 0 milliseconds
Last reset time 1/25/2017 12:40:40 PM
Last error time 1/25/2017 12:40:08 PM
Retry counter 0
No.  [Time Date [Status [Text GR|
SQL DB Exit
SQL Setup | SQL Status Sizes ‘ SQL Test Runtime

: . I

If you press the button “Log data to SQL” you should get a view like above

(First time you press the button, you will properly get an error, wait until the “Timeout” is
gone, and then try again.)
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PLCSQL Link |

SQL Client "
R.Squest Reset ‘ Get data from SQL| Log data to SQL| ‘ Get busy | | Log busy | E
SQL Client Sta 3106  SQL_ReadDataStream - No data found in database for the current request 1
Last Param 30001 RetVal 0000 0000 Offset: 260  LogSetID: 77 "
DB Numb 0 Size 0 Length: 0 RecipeSetID: 0 I
Controller Step Nr: 220 220 - Query Request Send completed - waiting for reply from server
SQL info text:

TCP Network communication

Last Connect Status: 0000 [0000 - Connection was established successfully
Last Send Status: 0000 [0000 - Send job completed without error

Connection Status: | Connection established || Login OK |
|
|

Last Receive Status: 7002 \7002 - Follow-on call, receive job being processed. Note: during this processing the FB writes data to the ﬁ
SQL Data
Query: Length: 45 Byte (maximum 32764)
Current time 1/25/2017 1:14:57 PM  Duration 3536 milliseconds t
Last log request 1/25/2017 1:13:38 PM  Duration 54 milliseconds |
Last recipe request  1/25/2017 1:14:53 PM  Duration 3536 milliseconds
Last reset time 1/25/2017 1:14:36 PM b
Last error time 1/25/2017 1:14:53 PM
Retry counter 1

No.  [Time Date |status |Text IGR |

SQL DB Exit
SQL Setup | SQL Status s ‘ SQL Test R

If you press the button “Get data from SQL” you should get a view like above, because
there is no “recipe data” in the database

When the “Time before TimeOut” is gone, the PLCSQL system will be reset and log in
to the database again.

SQL request queries

Query 1 (request data): |USE PLCSOL;EXEC sp GetParamSet
Query 2 (log data): \USE PLCSQL;EXEC sp SaveParams 1, 'Log’,

SQL request queries

Query 1 (request data): |USE PLCSQL;EXEC sp GetParamSet
Query 2 (log data): |USE PLCSQL;EXEC sp SaveParams 1, 'Recipe’,

If you change the “Query 2”, to use the “Recipe” table instead of the “Log” table.
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sQL Client
Request Reset | Get data from SQL| Log data to SQL| | Getbusy | | Logbusy |
SOL Client Sta 231 Recipe/Setpoint Data from SQL server values was succesfully transferred to user program. Ready for new requ
Last Param 30008 RetVal 0000 0000 Offset: 375 LogSetID: 1
DB Numb 0 Size 0 Length: © RecipeSetID: 1
Controller Step Nr: 230 230 - Query Request was Successfully executed
SQL info text:
TCP Network communication
Connection Status: [ Connection established | [ ToainOK ][ "Ready ][  Noerror

Last Send Status:

Last Connect Status: 0000 [0000 - Connection was established successfully

0000 ‘0000 - Send job completed without error

Last Receive Status: 7002 |7002 - Follow-on call, receive job being processed. Note: during this processing the FB writes data to the r{

SQL Data
Query: Length: 45 Byte (maximum 32764)
Current time 1/25/2017 1:23:57 PM  Duration 0 milliseconds
Last log request 1/25/2017 1:23:42 PM  Duration 319 milliseconds
Last recipe request  1/25/2017 1:23:48 PM  Duration 17 milliseconds
Last reset time 1/25/2017 1:15:13 PM
Last error time 1/25/2017 1:14:53 PM
Retry counter 0

No. Time Date Status Text

GR |

SQL Setup ‘ SQL Status

SQL DB
Sizes

SQL Test

Exit
Runtime I

Then you will be able to “Log” and “Get” data from the database.
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HMI, SQL DB sizes

PLCSQL Link
Only for you information
. . .
change the sizes in the DB's.
Number Size

DB Setup 1042 | Byte

DB Send Byte  Range MAX 32766 byte

DB Recieve Byte  Range MAX 32766 byte

DB Query 2002 | Byte  Range MAX 32766 byte, 32764 query data

DB LogParm 4816 | Byte  Range MAX 65534 byte

DB RecipeParm 4816 | Byte  Range MAX 65534 byte

DB LogParm DB RecipeParm
Min Range Max Range Min Range Max Range
Real [ 1 ] [ 50 | [ 1 ] [ 50 | Legal range 1 to 9999
Int (10001 ] (10050 ] (10001 ] (10050 ] Legal range 10001 to 14999
Dint (15001 ] (15050 ] (15001 ] (15050 ] Legal range 15001 to 15999
Bool (20001 |  [20160 ] g, (20001 |  [20160 | ,.  Legal range 20001 to 29999
String (30001 ] [30010 ] [ 40 | (30001 ] [30010 | [ 40 | Legal range 30001 to 30999
SQL DB Exit
SQL Setup | SQL Status Sizes SQL Test Runtime |

Default settings of the data blocks by delivery.

Here you get an overview of the DB’s number and sizes.

Remember to run “Check block consistency” before download to the PLC.
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HMI, SQL test.

-

HHHHHEH HH#HH

HHBHBEH A

HAHBH
HAHBH

USE PLCSQL;EXEC sp GetParamSet
USE PLCSOQL;EXEC sp SaveParams 1, 'Recipe’,

_om | mo | swg
select2 | select2 | Select2
pearel  peerr aerer

HAHBH HHBHH
HAHBH HHBHH

iy~ E=

This page is intended for test purposes, if you don’t need the picture you can delete it.
The code for the test program is not placed in the main program, but in an “S7” program

container.
=-8p PLCSOL_Classic_V2_32PM Object name Symhaolic name Created in langu
e[ SIMATIC 300(1) o 051 LAD
-5 PLCSOLHMI o FE2Z Test Loop sCL
= Test_Enviroment O FBE29 CallLoops SCL
B] Sources o FB30 Log_Real_2_loop SCL
Blocks 4 FBN Log_Int_2_Loop SCL
i FB32 Log_Dint_2_Loop SCL
0 FBE33 Log_Bool_2_Loop SCL
o FB34 Log_String_2_Loop SCL
o DBE471 Test_Loop_Instance DB
o DB472 CallLoops_lnstance [B]=]
& SFB4 TON STL

You call FB28 in OB1, and FB29 in FC462

The source code for the blocks are also available in the “Sources” folder.
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Changing the block numbers.

@ S7 Program(2) (Symbols) -- PLCSQL_Classic_V2_32PN\SIMATIC 300(1)\CPU 315F-2 PN/DP

Statu

Symbol

Address

Data type

Comment

BLKMOV

SFC 20

SFC 20

Copy variables

Debug

DB 470

DB 470

DI_STRNG

FC 464

FC 464

Double Integer to String

False

M 2.0

BOOL

FILL

21

SFC 21

Initialize a Memory Area

IL_STRNG

FC

FC 465

Integer to String

Initialize_PLCSQL

FC

FC 466

R_STRNG

FC

FC 463

Real To 5tring

U=RiE--N =N AR S

RD_REC

39

Read a Data Record

RDREC

32

Read a Process Data Record

RDSYS55T

51

READ_CLK

1

Read System Clock

RecipeStrl

SQL_Client

460

PLCSQL Client - handles TCP communication to SQL Server

SQL_Controller

460

PLCSQL Link Controller handles logon, query generation and data processing

SQL_DemoOF

467

Demonstration of implementing process values - can be deleted

SQL_LogParm

465

Process values to be logged to SQL

SQL_MoveLogVal...

Move log values to SQL db

SQL_MoveRecipe...

461

Test parameters from SQL db

SQL_Query

464

SQL Request query to server

SQL_Receive

TCP Receive buffer for SQL network communication

5QL_RecipeParm

466

Recipe/setpoint/order values from SQL

SQL_Send

462

TCP Send buffer for SQL network communication

SQL_Setup

461

Settings for SQL connection

SQL_Status

Instance DB for PLCSQL Link controller

SQL_Test

Stringl

String2

TCON

Connect

TDISCON

Disconnect

Test_Data

TEST_DB

Test Data Block

TON

Timer On Delay

TP

Generate a Pulse

TRCV

Receive Data

True

TSEND

Send Data

In the symbol table, just change the NUMBERS of the block’s you want to give another
number, save the symbol table, and run the “famous” “Check block consistency”, before

you download to the PLC.
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