TUTORIAL KREO HMI
Database connection and data exchange

Tutorial dedicated to the setting and data exchange with an
external database via ODBC protocol
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Infroduction

Using KREO, you can connect to databases based on the relational model
(RDBMS).

It means that the data exchanged between KREO RUNTIME and PLC can be
exported to the DATABASE tables.

The key factors are:
e The database exists. The RUNTIME will take care of creating the related

project SQL tables (tags, alarms, datalogs,recipes, FDA-table,...)

e the odbc driver that is installed to connect to the sql db is a 32-bit type
application

e The ESA CONNECT application must be installed in the same PC where
the database is running.

The supported connections are odbc connections.
The data is written in sql language

How to do:
1. Suppose a simple project with 3 tags, 3 alarms, 1 datalog with 3 tags, 1
recipe with 3 tags.
You want to export this data to SQL DB
2. You then prepare the project. In addition to the project data, you must
configure the connection parameters to the SQL DB setting menu

- ‘m‘ | File Edit Action Tools Help

B » B | | 9

TR ITE . Info Database

EW107BA&SP ¥ Database None

None

SQL Server
PostgreSQL
Oracle XE
Oracle
MySQL 5.3
MySQL 8.0
Custom

Page 2 of 13



=S\

3. KREO HMI allows you to define different types of DB (see figure above)
but also write directly via a custom CONNECTION STRING

4. Here is an example of SQL SERVER parameterization with some
descriptions of the meaning:

W m" | File Edit Action Tools Help
B » » & | g
TESTMANUALE ~

EWT107BASSP - Database SQL Server ~ DBTYPE

e

Info Network Security Database

Database name ESADB DB NAME

1 Pages Server 192.168.100.10 DBIP

= Popups Instance SOLEXPRESS DB INSTANCE

[,'B Sequences User name Sa

<7 Tags Password 1234

A Alarms
—_— Prefix table ESA_ PREFIX OF ALL TABLES

® Datalogs

Recipes
£1 Saipts

Language haliano (ltalia)

Server Address  192.1568.100.10 ESA CONNECT IP

—_— Tags table name Tags NAME OF TABLE-TAGS
= Javascripts

Tables:

£ Gadgets Tags: ESA_Tags

NOTE: Do not confuse SERVER with SERVER ADDRESS.

SERVER is the address/name of the PC where the SQL DB is installed.
SERVER ADDRESS is the address/name of the PC where ESA CONNECT is
installed.
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5. You can define manually the same CONNECTION STRING with the
CUSTOM configuration:

File Edit Action Tools Help
| = I g9 rC
TESTMANUALE ~

EWA410N_MAXWELL ~
Database

le;

Info Database

Connection string Database=ESADB;SERVER=192.168.100.10;Uid=Sa;Pwd=1234;
] Pages

4 Popups Prefix table ESA

WL Language Haliano (ltalia)
'rﬁgs— Server Address 192.168.100.10

A Alarms Tags table name  Tags
#® Datalogs Tables:

- Tags: ESA_Tags
E[E Recipes
EH Alarms: ESA_ALARMS

O Seripts Datalogs:

e Datalogl: ESA_LOGS
8= Javascripts Recipes:

_— Rec: ESA_RECIPES
4 Gadgets
(% Timers
Tasks

"E Pipelines

{3, SETTINGS

6. Define wich Tags have to be exported to the SQL table and the export
trigger. (frequency, change, on higher / lower threshold values).

Tag Transformations 1 s Database

[] Enable Cloud  [/] Enable Database

Frequency 1000

Update Type Changed

Frequency
Changed
ThresholdAbove
ThresholdBelow

7. The other tables-data will be optionally enabled and named with prefix
ESA_(editable in sgl db connection parameters)
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Action  Tooks  Help

Alarm Signals Priority
Properties
+XBD
Folder § [P g 7 Activation type 7 Activation value y Max his 100

FIRE 11l EVERYBGL-™ OUT TagALARMSElement0] Bit [ Warning level 0
EMERGENCY ALARM! TagALARMSIElement:1] Bit History mode DiscardOid
SECURITY REMOVED! HALT MACHINE TagALan:.SFlement2] Bit Priodty moda [ S
TANK ALMOST FULL TagWARNING1 History fila
ATNCHIL A Export history [ ——

Datalogs TAG OUT OF RANGE TagWARNINGZ Export active Name;Priority; Group;Alarm

Recipes Export stats Narme:Priority.GroupiMess

Scripts Eanble database 7]

Javascripts Table name ALARMS

Took  Help

TESTMANUALE

Properties

EW107BAGSP ~

+ + &
Name Display text
o Recipeld Recipe Id
RecipeName Recipe name:

Change date

Comment

h

table name RECIPES

w

Action  Tools  Hs

9 p

TESTMANUALE Datalogl

EW107BASE
Datalogl

Deseription
Strobe Type OnTima
Strobe timer 000k 00m 035 0d
ple 1000
Size (Time) 000k 50m 00s Od
Warning level (%)
Enable log file
Enable at startup
Can enabled/disabled
Exportfile format  Date;Time:Value:Value:Vah ¢
Print column width 10
Enable write database [ Enable write database

ase table name  LOGS
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8. At RUNTIME, the PLC-data can be displayed in the specific objects on the
page.
This data is exported as SQL tables on the expected DB via several built
in functions.
For example, the FLUSH PERSISTENT DATA function (LOGS and ALARMS)
or RECIPE EXPORT DB (RECIPES).
Of course these are only 2 of the SQL export functions.
We will see all the details later.

w DB SQL
ag 11

|11}
+

Tag2 22
Tag3 33
ALARMS

Btate 7 On Time % Ack Time 7 Off Time < Priority ivd Message
! FIRE !!'! EVERYBODY OUT
EMERGENCY ALARM!
SECURITY REMOVED! HALT MACHINE
TANK ALMOST FULL

TAG OUT OF RANGE

DATALOG RECIPES

Time Al pLi pz | pu3 Recipeld A Name
MIN T 22 33

1 recl
MAX 11 22 33 Flush Persistent

T Data
AVERAGE 11 22 33 |:

9. KREO RUNTIME and the SQL DATABASE exchange the data via the ESA
CONNECT software.
ESA CONNECT has simply to be started in the server PC.
The connection via the ODBC driver starts automatically and export the
data following the KREO PLC programming
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10.In the DATABASE the different data tables are created and refreshed
automatically (below examples TAGS / ALARMS / LOGS with queries).

L:Q 50LCuery3.sql - DESKTOP-5A\SOLEXPRESS.ESADE (DESKTOP-SA) - Microsoft S0L Server Management Studio
File Edit View Project Tools Window Help
::50' |al*|3' "’Hﬂ"'H%Neruery @un:numm:| |:'|—'| | - '|E|P '|m;

| ESADE | Execute | | | | | =

Object Explorer SOLQuery3.sql - DE... + X S0LOuery2.sql - DE...

Connect = * ;<¥ G ufy jE***¥% cepipt for SelectTopNRows command from SSMS  **$F+*/
<ISELECT TOP (18@8) [date time]

= i@ DESKTOP-SA\SOLEXPRESS (SOL Server 15.0.2000 , [Tdx]

=] Databases , [name]
System Databases ,[value]
Database Snapshots FROM [ESADB].[dbo].[ESA _Tags] order by Date_Time desc
= W ESADB
Database Diagrams
= Tables
System Tables
FileTables
External Tables
Graph Tables
FH dbe.ESA_ALARMS
FH dbo.ESA_LOGS
FH dbo.ESA_RECIPES
dbo.ESA_Tags
Views

HFEEREBREERRE

External Resources
Synonyms
Programmability
Service Broker

Storage
Security
Security 100 %~
Server Objects FH Resuts 2 Messages
Replication date_time lde  name  value
PolyBase 1 20210624 065441450 1 0 Tag? 33
Management 2 20210624 065438447 0 TagZ 22
3 {£] Xevent Profiler 3 20210624065435443 0  Tagl 11
4 2021-0624065412340 0  Tagl O
5 2021-062406:5412340 0 TagZ O
6 2021-0624065412340 0 Tag? O
7 2021-0624065217857 0  Tagl O
8§ 20210624 065217897 0 TagZ O
9 2021-0624065217857 0  Tag? O
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% 50LQueryd.sql - DESKTOP-SA\SQOLEXPRESS.ESADE (DESKTOP-SA) - Microsoft SOL Server Management Studio
File Edit View Project Tools Window Help

Q- |iﬁ' '"’“#l New Query Elnxnnxﬁnu‘ o ‘ o '|@‘n '|mﬁﬁ';

| | b Erecute \ \ \ | |% -
Object Explorer
Connect~ ? x* G Y JrEEEEE S:r%pt for SelectTopNRows command from SSMS ***#**/
FISELECT TOP (1008) [Name]
= i@ DESKTOP-SA\SQLEXPRESS (SOL Server 15.0.2000 - ,[AlarmGroup]
= 1 Databases . [Description]
System Databases . [AlarmType]
Database Snapshots s[Priority]
o i@ EsADB .[Evenﬂy_pe]
. ,[Date_Time]
Database Diagrams ’ [uatity]
B Tebles . [Userfiane]
System Tables . [station]
FileTables FROM [ESADB]. [dbo].[ESA_ALARMS]
External Tables
Graph Tables
sz} dbo.ESA
B0 dbo.ESA_LOGS
9 dbo.ESA_RECIPES
1 dbo.ESA_Tags
Views
External Resources
Synonyms
Programmability
Service Broker
Storage
Security
Security 100% -
Server Objects 0 Resuts | @8 Messeges
::E:;::‘:" Neme  AamGroup Description MamType | Proity EveniType | Date_Time Quality  UserName  Station
Monagement T Haml FIRE Il EVERYBODY OLT 2 0 [ 2021-06-2509:30:46.127 0 defautuser  EV/410N_MAXWELL
] XEvent Profiler 2 Ham2 EMERGENCY ALARM! 2 0 ] 20210625 09:30:46.743 0 defautuser  EV/A10N_MAXWELL
3 Mam3 SECURITY REMOVED! HALT MACHINE 2 0 ] 20210625 09:30:47.393 0 defaulluser  EVV410N_MAXWELL
4 Mgl TANK ALMOST FULL 1 1 ] 2021-06-2509.33.35.847 0 defauituser  EW/A10N_MAXWELL
5 Megd TAG OUT OF RANGE 1 1 [} 2021-06:2509:33:44910 0 defautuser  EV/A10N_MAXWELL
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Ls? S0LQuery2.sql - DESKTOP-SA\SOLEXPRESS.ESADE (DESKTOP-5A)" - Microsoft 5QL Server Management Studio
File  Edit View Project Tools Window Help

| | Execute | | | | | -

Object Explorer SQLQuery2.sql - A X 50LQueryl.sql -
Connect= i x’* C! iy fre*®EE gerjpt for SelectTopNRows command from SSMS  ****%x/
-ISELECT TOP {1888) [Date_Time]
= i@ DESKTOP-SA\SQLEXPRESS (SOL Server 15.0.2000 , [Tdx]
= Databases ,[DL1_V]
System Databases ,[D0L1 Q]
Database Snapshots s[oLz2_v]
ESADE »[DL2_0]
. ,
[DL3_v]
Database Diagrams .[DL3_0]

Tables
Systemn Tables
FileTables
External Tables
Graph Tables
ER dbo.ESA_ALARMS
@
BR dbo.ESA_RECIPES
R dbo.ESA Tags

BHEHEM@

Views
External Resources
Synonyms
Programmability
Service Broker
Storage
Security
Security 00% -
Server Objects ER Resuts B Messages
Replication i DLIV DLI.@ D2V DL2@ D3V DL3Q
PolyBase 1 o 3 2 3 3
- ;:’;iiir:‘oefﬂter 2 200624 06544310 0 1 3 2 3 3
3 2021-06-24 06:54:45310 D 1 3 22 3 33
4 20210624 065442310 D 1 3 22 3 33
5 2021-06-24 06:54:39.310 D 1 3 22 3 33
& 202106-24 06:54:36.310 D 1 3 22 3 33
7 2021-06-24 06:54:33.307 D 1 3 22 3 33
2 202106-24 06:54:20.307 0 1 3 22 3 33
E] 202106-24 065427307 D 1 3 22 3 33
10 2021-06-24 D6:54:24307 O 1 3 22 3 33
1 202106-24 06:54:21.307 D 1 3 22 3 33
12 2021-06-24 065418307 0 1 3 22 3 33
13 20210624 D6:54.15.307 O 1 3 22 3 33
14 2021-06-24 D6:54:12.307 0 1 7 22 7 33
15 20210624 06:53:08543 0 1 3 22 3 33
16 2021-06-24 06:53.05.543 0 11 3 22 3 33
17 20210624 06:53:02543 0 1 3 22 3 33
18 2021-06-24 D6:52:55.543 0 1 3 22 3 33

In the LOGS table you can also see the READING-QUALITY data of the data:
e 7=0K before reading the LOG (at startup, after a start/stop LOG,...)

e 3=0K next readings

In the ALARMS tables we will find more information:
e alarmtype: 1(simpleevent), 2 (ISAalarm)
e event type: 0 (ON), 1(OFF), 2(ACK)
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e quality: 0 (OK), 1 (the value saved is not consistent due to
communication error).

General notes

NOTE1: The data exchanged between the KREO runtime and the SQL database
are exchanged in UT mode.
It is possible, via a specific parameter, display both UTC and TIMEZONE data.

NOTE2: The CONNECTION-STRING setting must be defined according to the
SQL DB.

For example:
DRIVER={SQL Server};Database=ESADB; SERVER=192.168.100.10\SQLEXPRESS; Uid=Sa;
Pwd=1234;
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If the credentials for the SQL DB connection are coming via the WINDOWS NT
AUTHENTICATION and not via the SQL SERVER AUTHENTICATION it is necessary
to define the DSN connection string as displayed below.

File Edit Action Tools Help

» e m L 9P

TESTMANUALE N Info

EWA10N_MAXWELL w
Database

@,
Connection string

—

Pages

l__|—"~_F'0pups— Prefix table ESA_
Sequences Language ltaliano (Htalia)
Tags Server Address  ESADB

Alarms Tags table name  Tags

# Datalogs Tables:
: Tags: ESA_Tags
Reci
_EE e Y Alarms: ESA_ALARMS
Scripts Datalogs:
Datalogl: ESA_LOGS

Javascripts Recipes:
Rec: ESA_RECIPES

Gadgets
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4~ [ » Control Panel » All Control Panel ltems

Adjust your computer's settings

Administrative Tools

"‘l‘ Devicy

El File By
" Home
.. Keybg
%’ Persol
‘,I;! Recoy

.L) Soung

ica) =
Color

= SA32GE (E)

18 items

View

application
attivazione SVG e WPF da 3.0.200 |
BackupClient

BackupClient1

Bug_Schneider

dbm

ESA SETUP

Fontana

fromMIKE

IMPORT&DRIVER TIA SIMBOLICO
Kreo

Kreo_Attivazs7
KREQ_test57progetti

Lurmia

Modbus simulater

Rufus

1 item selected 1.11 KB

@ AutoPlay

Shortcut Tools

Manage

Backup and Restore

Application Tools ~d

Manage

Panel » All Control Panel ltems > Administrative Tools

Name

2+ Component Services

2 Computer Management

a& (Windows 7)

5] Defragment and Optimize Drives

#m Disk Cleanup
44 Event Viewer
5 i5CS Initiatar

QODBC Data Sources (32-bit)

5\ Performance Monitor
‘?E.] Print Management
,‘_y) Resource Menitor

Ay Services

5a System Configuration
™ System Information
/.9 Task Scheduler

Q Windows Firewall with Advang
(28] Windows Memory Diagnostic

Date modified

/07/2016 13:42
2016 13:42
2016 13:42
2016 13:43
2016 13:42
7/2016 13:42
72016 13:43
2016 13:42

Type

Shorteut
Shortcut
Shortcut
Shortcut
Shortcut
Shorteut
Shortcut
Shortcut

Search Control Panel

v O

View by: Large icons

. % BitLocker Drive Encryption

Size

Search Administrat

Add...

Remove

Microsoft SQLSgrver DSN Configuration

This wizard will help you create an ODBC data source that you
connect to SQL Server.

at name do you want to use to refer to the data source?

MName: |M)'DSN

How do you Want to describe the data source?

Description: |

Which SQL Server do you want to connect to?

Server: [ESADBLSQLEXPRESS

ESA CONNECT will still use ODBC driver and it will connect to the SQL DB via

that DSN.
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