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Database Systems

A database is a structured way to store lots of information.
The information is stored in different tables.

“Everything” today is stored in a database today, like bank systems,
information in web pages and data used by Al, etc.

In the industry we have, e.g., Datalogging and Monitoring Systems and
SCADA Systems.

Some popular database systems today are Oracle, MySQL, MariaDB and
Microsoft SQL Server.

Typically you start by designing your database and create a so-called
Entity Relationship Diagram (ERD).

There exist many software tools for creating ER diagrams like DB
Designer, Lucidchart and erwin Data Modeler.



Datalogging and Monitoring

Here you see the core concept of a Datalogging and Monitoring System:

Data Storage

Y
N~
f Logging ) . j Monitoring
VL App Database L App
Temperature LabVIEW ~— Visual Studio/C#
SQL Server

Sensor

On the next pages you will see different User Case Scenarios for such a System, e.g.,
Home Automation System, Building Monitoring System, etc.



Datalogging and Monitoring

Building B
Building A
Floor A.3 0om A-307
Sensor TA3||} Logging
App
Floor A.2 Room A-205
Sensor TA2I} __, Logging
App

Floor A.1 Room A-101
Sensor T.A.1 Logging
App

In the Monitoring App you can see real-time
data and monitor historical data from the
different sensorsin the different buildings and

rooms.

Y
N

Databas

e

R

A Database that stores
all the data from the
system

I Monitoring
. App

The Logging App is in the different rooms where you want to see and log data from different sensors.



Use Case Scenario (Alt1)

ildi “Building Monitoring System”
Building A Building B g g oy
Assume that you can have multiple Data Logging

Floor A.3 Room A-307 Applications that are in different places inside multiple

] buildings (e.g., office buildings, factory, etc.) which are
Sensor TA3||{__, Logging
App

logging Temperature Data (or Data from other Sensors, CO2,
etc.) and store the Datainside a common Database.

Y

Floor A.2 Room A-205 N
SensorTA2} Logging Databas f Monitoring}
App e | App
R
Floor A.1 Room A-101 Then a person can sit somgwherg angl Observe
S B Loggi (Real-Time Data) and Monitor (Historical Data) the
snsorl. g7 _.[ OAgg'”g Data from the different Sensors in the different
PP Buildings and Rooms using the Monitoring App.



Use Case Scenario (Alt2)

Assume each Sensor has a separate Logging App that Log

Home#1 data from the Sensor and the send Data to a central
Database pEmm——
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& Living Room (Temperature, Thermistor)
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Garden (Rain) {Ll
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B 2 abase Design and Imlementation
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System Overview

Data Logging Y
_ < Database Dﬂa MonltorTg
T~y |
S Views and/or
Stored < Stored
Procedure(s) Procedure(s)
> >
Microsoft® ' e
| SQL Server
DAQmx Driver ~
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Temperature Convert Temperature to Celsius/Fahrenheit
Sensor

Calculate Average, Max, Min Temperature Data



System Overview
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ER Diagram

Table Name Table Name
BOOK CHAPTER
PK | Bookld PK Chapterid
, | - .|
BookTitle FK1 | Bookld I\ Column
Summary ChapterNumber_{ Names
: ChapterTitle

Primary Key

Primary Key Foreigh Key



ER Diagram

ER Diagram (Entity-Relationship Diagram)
* Used for Design and Modeling of Databases.
* Specify Tables and relationship between them (Primary Keys and Foreign Keys)

Example: Table Name
Table Namd—2 BOOK CHAPTER
PK Bookld PK Chapterid
‘ 7
BookTitle FK1 | Bookld Column
Summary ChapterNumb Names
ChapterTitle

Primary Key

Primary Key Foreigh Key

Relational Database. In a relational database all the tables have one or more relation with each other using Primary
Keys (PK) and Foreign Keys (FK). Note! You can only have one PKin a table, but you may have several FK’s.



Database - “Best Practice”

Tables: Use upper case and singular form in table names — not plural, e.g.,
“STUDENT” (not “students”)
Columns: Use Pascal notation, e.g., “Studentld”
Primary Key:
* |fthe table name is “COURSE”, name the Primary Key column “Courseld”,
etc.
* “Always” use Integer and Identity(1,1) for Primary Keys. Use UNIQUE
constraint for other columns that needs to be unique, e.g. “RoomNumber”
Specify Required Columns (NOT NULL) —i.e., which columns that need to have
data or not
Standardize on few/these Data Types: int, float, varchar(x), datetime, bit
Use English for table and column names
Avoid abbreviations! (Use “RoomNumber” — not “RoomNo”, “RoomNr?, ...)



Database System

Typically to start by creating the overall Specifications
and Design for your System.

Them Design the Database Tables using an ERD
software and create a SQL Script.

Then implement the Tables in SQL Server, e.g., using a
SQL Script generated from the ERD software.

Then Create necessary Views, Stored Procedures and
Triggers within the SQL Server Management Studio. It
Is recommended that you save these as separate SQL
Files.
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Microsoft SQL Server

1 Note! These are 2 separate
2 modules you need to install

SQL Server Database

Engine and Repository SQL Server Management Studio

L2 Microsoft SQL Server Management Studio

File Edit View Query Debug Tools Window Community Help

GreaDn D T H S =,

- ‘¢ | scHooL = | ¥ Execute b v 3P = =2 45 E
Object Explorer = el SQLQuerylsql - P.SCHOOL (sa (52))7| ~ > |[Properties -~ 1 x
< S - select - rrom scmcor] —|| Current connection parameters =
(& (& Pcse235\DEVELOPMENT (BQL Serve ~ B
= atebases B
@ 3 System Databases EltuossaateSies
[ LIBRARYSYSTEM Connection i
| scapa Elapsed time 00:00:00.0270016
(3 scHool) L Finich time  20.02.2012 08:28:1
3 Dstabase Diagrams Name PC83235\DEVELO
£ 3 Tables Rows returnes 4
(23 System Tables Starttime  20.03.2012 08:28:1
=1 dbo.CLASS State Open
=1 dbo.COURSE B Connection
3 dbo.GRADE et Connectien n PC88235\DEVELO
& dbo.SCHOOL =y v o ) + ||2 connection Detaits
& dbo.STUDENT c & 00:00:00.0270016
& dbo.STUDENT_COURY Connection fi 20,02.2012 08:28:1!
=1 dbo. TEACHER Schoolld  SchoolName Description Address Phone PostCods  PostAddress Connection n 4
& dbo. TEACHER_COUR: 10  Tuc The best scheal Telemark  NULL  MULL NULL Connection s 20.03.2012 08:28:1
Views 2z Mt OK School usa NULL  NULL NULL Connection = Open
:{::r";\'ﬂ*‘;amhw 3 3 NTNU The second best school ~ Trondheim ~ NULL ~ MULL NULL Display name PC88235\DEVELOI
b, 4 4 Universty of Osla The third best school Osia NULL  MULL NULL Login name  sa
Storage Server name PCB8235\DEVELO
Security Server versior 10.50.1600
13 TEST Session Tracit
| WEATHERDATA

LA SPID 52

The Data Storage 2 =

o The name of the connection.

v (@ Query executed successfully. PC88235\DEVELOPMENT (10.50 ... | sa (52) | SCHOOL | 00:00:00 | 4 rows

Lnl Col21 Ch21 INS

A graphical interface to the Database Engine where
you can create tables and manipulate data, etc.




Database Desigh and Implementation

« Start by Designh the Database Tables using an ERD
software and create a SQL Script.

* Implement the Tables in SQL Server, e.g., using a
SQL Script generated in the ERD software.

* Create necessary Views, Stored Procedures and
Triggers within the SQL Server Management Studio.

— Put each of them into a .sqlfile.

— You may wait to create them until you need them in the
LabVIEW or C# Code.



Microsoft SQL Server Mana

View  Query

Qoo k5@ =

Debug

a3 | SCHON L4

“YGUESQL Server

Tools

Window  Ceommunity Help

Execute [

v 15 = [H] 2" % | g3 (58

=]

L]

gement Studio

select =

You
Ta b:’s dbo.STUDENT_COURS

[ PC88235\DEVELOPMENT (BQL Serve ~

[ System Databases

[ LIBRARYSYSTEM

our Data

1 Database Diagrams
= @ Tables

[ System Tables

= dbo.CLASS
= dbo.COURSE
= dbo.GRADE
= dbe.SCHOOL
= dbo.STUDENT

Dase

. SQLQuerylsqgl - P.SCHOOL (sa (52))*|
from SCHOOL|

Properties -~ o

(4]

Write your Query here

i1

Current connection parameters -

[

= Aggregate Status

Connection fi

Elapsed time 00:00:00.0270016

Finish time  20.03.2012 08:28:1
PC88235\DEVELO
Rows returne: 4

m

Mame

Start time 20.02.2012 08:28:1
State Open
B Connection

Connection n PCE8235\DEVEL O
Connection Details

1]

Connection e 00:00:00.027001&

Connection fi 20.03.2012 08:28:1
= dbe.TEACHER SchoolMame Description Address Phone PostCode PostAddress Connection n 4
= dbo.TEACHER_COURS 1 TUC The best school Telemark MULL  MNULL NULL Connection s 20.03.2012 08:28:1
C3 Views 2 MIT OK School usa MULL  MNULL MULL Connection s Open
3 Synonyms o 3 NTHLU The second best school  Trondheim NULL MNULL NULL Display name PC88235\DEVELO
3 Programmability 4 4 University of Oslo ~ The third best school Oslo NULL  MULL NULL Login name  sa
[ Service Broker
Server name PCEE235M\DEVELO
£ Storage S i 10.50.1600
. Securi 5 Th l f EMvVer wersior 50,
© 2 secury 5| The result from your Query
|8 TEST
[ ] WEATHERDATA L& 52
g zecurlt;b_ N Name
— ner\.-;.er e Jects - The name of the connection.
« | LI ] » @ Queny executed successfully. PCE8235\DEVELOPMEMT (10.50 ... | =a (52) | SCHOOL | 00:00:00 | 4 rows
Ready Ln 1l Col 21 Ch 21 INS




Database Design in SQL Server Management Studio

-{-;é\ KP515HPHSOLEXPRESS. MEASUREMENT_SYSTEM - Table Design® - Microsoft SQL Server Management Studio

File Edit View Project Debug Table Designer Database Diagram Toels Window  Help
f@-0[@- 0-2 B DNewawey BB G| LA -C -
Object Explorer XPS15HPHA\SQLEXPR...EM - Table Design® + X

Connect~ &7 &3 (v} g

= [ ¥PS15HPH\SOLEXPRESS (SOL Server 13.0,1742 - sa)
= @ Databases

[ System Databases

| BOOKAPP

|J BOOKS

| CHART

| J COMPANYDB

!

[

Column Name

HE®

? SensorTypeld
SensorTypeMame

1| LOGGINGSYSTEM
| MEASUREMENT_SYSTEM

T™E B EH

Data Type
int

varchar(100)

Quick Launch (Ctrl+Q) P o A x

Generic Debugger ~ B

My

It is also possible to Design
the Tables using SQL Server
Management Studio

Allow Mulls

= [[3 Database Diagrams
=3 dbo.Table Design
e ETaier
[ System Tables
1 FileTables
= dbe.MEASUREMENT
= dbe.SENSOR

SENSOR

Colurmn Mame

3 dbo.SENSORTYPE ¥ Sensorld
A Views SensorMName
(54 Synonyms SensorTypeld

3 Programmability
[ Service Broker

Data Type
int
warchar(100)

int

Column Name Data Type Allow Nulls

Allow Null: = % Measurementld int
Sensorld int
%aasuremant\falue float

datetime

easurementTimeStamp

OO0

1 Storage

= 3 Security

|J MEASUREMENTDE
|J MONITORING
|J OPPTAK
| ] PERSONDATABASE
|J scHooL
|J STUDENT
L

|

L

L

L

HFEEBBA

2]

_J TEMPERATURESYSTEM
| TEST

| TOOLSYSTEM

J usn

| VOTINGSYSTEM

|3 WEATHER

| WEATHERSYSTEM

3 Security

71 [~ Server Obiects

HEHBE

FEHE

Ready




Database Desigh and Implementation

Need to make some improvements? Update the Table Design and import the Tables again

It is not recommended

) to make changes here
Database SQL Server
Design Management
Studio
Create Table Scrip

Import Table Script

Table
Script.sqgl




SQL — Structured Query Language

Query Examples:

insert into STUDENT (Name , Number, SchoolId)
values ('John Smith', '100005', 1)

select SchoolId, Name from SCHOOL
select * from SCHOOL where SchoolId > 100
update STUDENT set Name='John Wayne' where StudentId=2

delete from STUDENT where SchoolId=3

We have 4 different Query Types: INSERT, SELECT, UPDATE and DELETE



Views, Stored Procedures and Triggers

e Views: Views are virtual tables for easier access
to data stored in multiple tables.

 Stored Procedures: A Stored Procedure is a
precompiled collection of SQL statements. In a
stored procedure you can use if sentence,
declare variables, etc.

* Triggers: A database trigger is code that is
automatically executed in response to certain
events on a particular table in a database.



Database Views

e A Database View is a “virtual” table that can
contain data from multiple tables

* You probably need to Create and Use one or
more Database Views to get Data from the

Database, both in the Data Logging App and Data
Monitoring App

* |[tisrecommended that you wait to create them
until you need them in the LabVIEW or C# Code



. Create V|ew

Ueeaevew: ) atgbase Views

FROM sysobjects

WHERE name = 'CourseData' AView is a“virtual” table that can
AND type = 'V') . .
DROP VIEN CourseData contain data from multiple tables

GO
This part is not necessary — but if you make any

CREATE VIEW CourseData changes, you need to delete the old version

AS \)efore you can Update it

SELECT The Name of the View

SCHOOL. SchoolId,

SCHOOL . Schoo LName, Inside the View you join the

COURSE .CourselId, . .

COURSE . CourseName, different tables together using

COURSE .Description the JOIN Opel’atOI’

FROM .

SCEO0L You can Use the View as an

INNER JOIN COURSE ON SCHOOL.SchoolId = COURSE.SchoolId ordinary table in Queries:

Schoolld SchoolMame Courseld CourseMName Description
USIng the VleW 3 - L TLe 1 Industrial IT The best course ever

select * from CourseData 2 Control with Implementation Control Theony

3 I o 3 Systems and Control Laboratony Practical Lav course



Database View Template

IF EXISTS (SELECT name
FROM sysobjects
WHERE name = '<ViewName>'
AND type = 'V'")
DROP VIEW <ViewName>
GO

CREATE VIEW <ViewName>
AS

SELECT
<TableName>.<ColumnName>,
<TableName>.<ColumnName>,
<TableName>.<ColumnName>,
<TableName>.<ColumnName>,
<TableName>.<ColumnName>

FROM

<TableNamel>

INNER JOIN <TableName2> ON <TableNamel>
GO

Copy to SQL Server Management Studio, save as a
SQL File (.sqgl) as the same name as the View you are
going to create. Store all your files on your hard drive.

.<PrimKeyColumnNamel>

<TableName2>.<PrimKeyColumnName2>



Stored Procedures

Typically, you need some Stored Procedures:

* The Datalogging App should typically use a Stored
Procedure to save Measurement Data to the
Database.

* The Datalogging App should typically use a Stored
Procedure to save Configuration Data to the Database.

— Logging Interval
— Unit (Celsius or Fahrenheit)

* Jtisrecommended that you wait to create them until
you need them in the LabVIEW or C# Code



Create Stored ProcedureStO re d P ro C e d u re S

IF EXISTS (SELECT name

Wi Jobleee , A Stored Procedure is like a Method in C# -
name = 'StudentGrade . . .
AND type = P') itis a piece of code with SQL commands
DROP PROCEDURE StudentGrade o .
GO that do a specific task-and you reuse it
CREATE PROCEDURE StudentGra This part is not necessary - but if you make any
@Student varchar(50), changes, you need to delete the old version before
@Course varchar(10), you can updateit

@Grade varchar(1) Procedure Name

AS Input Arguments

DECLARE .

@Studentld int, < Internal/Local Variables
(Clofetlitslelle Note! Each variable starts with @

select @Studentld = Studentld from STUDENT where StudentName = @Student

select @Courseld = Courseld from COURSE where CourseName = @Course

~ SQL Code (the “body” of the
insertinto GRADE (Studentld, Courseld, Grade)

values (@Studentld, @Courseld, @Grade) StO re d P roc ed u re)
GO

Using the Stored Procedure:
execute StudentGrade 'John Wayne', 'SCE2006', 'B'




Stored Procedure Template

IF EXISTS (SELECT name
FROM sysobjects
WHERE name = '<StoredProcedureName>'
AND type = 'P'")
DROP PROCEDURE <StoredProcedureName>
GO

CREATE PROCEDURE <StoredProcedureName>
@<InputVariablel> <DataType>,
@<InputVariable2> <DataType>

AS

DECLARE
@<InternalVariablel> <DataType>,
@<InternalVariable2> <DataType>

Copy to SQL Server Management Studio,
save as a SQL File (.sqgl) as the same
name as the SP you are going to create.
Store all your files on your hard drive.

select @<InternalVariablel> = <ColumnName> from <TableName> where <ColumnName> =

@<InputVariablel>

insert into <TableName> (<ColumnNamel>, <ColumnName2>,

@<Inputvariablel>, ...)
GO

.) values (@<InternalVariablel>,




Database Triggers

You may need one or more Triggers that do, e.g., the following:
* Convert Temperature to Celsius/Fahrenheit

— E.g., If Unit=Celsius, the Trigger should Convert Temperature Data to
Fahrenheit.

— E.g., If Unit=Fahrenheit, the Trigger should Convert Temperature Data
to Celsius.

— Both Celsius and Fahrenheit values should probably be stored in the
Database for easy access later in Monitoring App.

 Calculate Average, Max, Min Temperature Data

— The Trigger should calculate and store Average(Mean), Max and Min
Temperature Data into the Database.

* You may wait to create them untilyou need them in the LabVIEW
or C# Code.



Database Triggers

This partis not necessary-butif A Trigger is executed when you
WHERE name = 'CalcAvgGrade' youmake any changes, you insert, update or delete datain a
AND type = 'TR') need to delete the old version . . .

DROP TRIGGER CalgAvgGrade before you can update it Table specified in the Trigger

— Name of the Trigger

IF EXISTS (SELECT name
FROM sysobjects

GO

= Inside the Trigger you
CREATE TRIGGER CalcAvgGrade ON GRADE ggery

FOR UPDATE, INSERT, DELETE \Specify which Table the can use ordinary
AS Tri hall K SQL statements,
DI TSl e o create variables, etc.
estudentId int, Specify what kind of operations the Trlgger
@AvgGrade float shall act on

Internal/Local Variables | o,‘
select @StudentId = StudentId from INSERTED SQL Code

>— (The “body”
of the Trigger)

select @AvgGrade = AVG(Grade) m GRADE where StudentId = @StudentId

update STUDENT set Tot rade = @AvgGrade where StudentId = @StudentId =

GO

Note! “INSERTED” is a temporarily table containing the latestinserted data, and itis very handy to useinside atrigger



Trigger Template

IF EXISTS (SELECT name

FROM  sysobjects Copy to SQL Server Management Studio, save as a SQL File
WHERE name = '<TriggerName>'| (.sqgl)asthe same name as the Trigger you are going to
AND type = 'TR') create. Store all your files on your hard drive.

DROP TRIGGER <TriggerName>

GO

CREATE TRIGGER <TriggerName> ON <TableName>
FOR UPDATE, INSERT, DELETE —-Delete the ones not needed
AS

DECLARE
@<InternalVariablel> <DataType>,
@<InternalVariable2> <DataType>

select @Variablel = Columnl from INSERTED
select @Variable?2 = AVG(Columnz) from TABLE where Columnl = @Variablel
update TABLE set Column3= @Variabl2e where Columnl= @Variablel

GO
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Datalogging using LabVIEW

Database Design

& Modelling Create Stored Procedure(s)
and Triggers in SQL Server

N
S

Temperature
Sensor

4

Data ‘ Microsoft
| SQL Server
Database

.

a

Convert Temperature to Celsius/Fahrenheit| 1118gers

Stored Procedure(s)

Calculate Average, Max, Min Temperature Data



LabVIEW HMI Example

The Temperature Data from the Sensors(s) should typically be stored in the Database

Datalogging App
Tab Control —| Chart | Configuration
Select Sensor: [ TC-01-1 V]
30Tem perature Data:
Show Temperature in °C

=4
Celsius or Fahrenheit_|

depending on the
Configuration

Chart 28 |°c

Time




LabVIEW HMI Example

The Temperature Data from the Sensors(s

) should be stored in the Database

Datalogging App

Tab Control

i

Chart | Configuration

Logging Interval:

Numeric Control—

Combo Box — |

E.g., If Unit=Celsius, the
Trigger should Convert
Temperature Datato
Fahrenheit

E.g., If Unit=Fahrenheit, the

Trigger should Convert
Temperature Datato Celsius

Unit:
I [ Celsius V]

A’[ 2 ] sec.

Use a Stored Procedure to
Save Data to the Database

Bu ttons /*E




For Easy Database Communication with LabVIEW

LabVIEW SQL Toolkit

SQL =
‘i} I ':% Search l ':FIN::, Customize™ 1
:j =L :j =L :j =L :j =L
oFrem | 2 |®ELECT EHECUTE | CLOSE
SQL Open.wvi SCOL Selectw 50L Execute.wi SOL Close.wi
Download for free here:
NWW.halvorsen.blog/documen echnology/database 0 ab A
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LabVIEW SQL Toolkit Example

Easy Access to Database Systems from LabVIEW
2D Table with Data

Example 1: Get Data from Database into
LabVIEW: Lata
(D 2) rieed] 3
SigL D en.vi| Sl Sele-:t.'-.-'i| SiL CI-:use.'-.-'i|
:ljji i,___, s:LSzi: Gj::;
Query I—I
YOU r OD BC Iselect * From SC”HOOL order by Mame
Connection
Example 2: Write Data to Database from
LabVIEW: SQL Open,vi] SL Execute, vil SGL Close. vi
j SRl Sl SRl
IMFI:'DEI: T OFEN EXECLITE CLOZE
1 2] 3
Query
Iinserl: inta SCHOOL (Mame, Descripkion) walues ' TUC', 'The Best School in the Warld')




Connect to Database
e Alt 1: Use ODBC

— Setup your Database connection using a Wizard
(“ODBC Data Source Administrator”)

* Alt 2: Use Connection String directly
— Alt 2.2: SQL Server Authentication:

PROVIDER=SQLOLEDB; DATA SOURCE=COMPUTERNAME\SQLEXPRESS; DATABASE=MEASUREMENTS; UID=sa; PWD=xxx;

— Alt 2.1: Windows Authentication:

Data Source=<dbserver>;Initial Catalog=<dbname>;Trusted_Connection=True

See Examples on next slides...



ODBC

ODBC (Open Database Connectivity) is a standardized interface (API) for accessing the database from a client. You
can use this standard to communicate with databases from different vendors, such as Oracle, SQL Server, etc. The
designers of ODBC aimed to make it independent of programming languages, database systems, and operating

systems.

Control Panel > Administrative Tools > Data Sources (ODBC)

User DSMH Spsterm DSH l File DSHM ] Drivers] Tracing] Connection F'm:\ling] Abot ]

Syztern Data Sources:

M ame | Diriver Add...

Default_D atabaze Mational lngtruments Citadel 5 [

LabI1E" Microzaoft Access Driver [*.rdb’ Remowe |
Microzoft Access Driver [*. mdb.

wireme Sample Databasze 20028 Microgoft Access Driver [ mdb]

>

An ODBC Systemn data source stores infarmation about how to connect to
the indicated data pravider. A Systern data source is vizible to all users
oh thiz machine, including MT zervices.

£ ODBC Data Source Administrator E]@

We will use this ODBC Connection
later in LabVIEW to open the
Database Connection from LabVIEW

Note! Make sure to use the 32-bit
version of the ODBC Tool!

Ok, Lawbrgk Hielp




4" ODBC Data Source Adminisirator e | Creav= iew Dala Source

User DSM | Spstem DSM | File DSM | Drivers | Tracing | Connection Paaiing | About | This wizard will help you

>
1 Select a driver for which you want to set up a data source. e I
User Data Sources:
Name [ [ @4 Mame — i~ “ahat name do you want
ticrozoft dB ase Driver [*.dbf] ticrosoft Paradox-Treiber [*.db ] £

ticrosaft Test Diriver [ Esk; " cev]
ticrosoft Test-Treiber [*.tat; ".cev]
Microzoft Wisual FoxPro Driver
Microsaft Wisual FoxPro-Treiber

F&(*fg"ﬁnectlon

Haowa dio you want to describe the data source?

Excel Files Microsoft Excel Driver [* =] Remove
M5 Access Database  Microsoft Access Driver [“.mdb)]
Configure.

Description: |

*which SHL Server do you want bo connect ba?

Server: [PCE5235\DEVELOPMENT] -]

The Name of your
L Server
byt ]mS|QNes:e > Auvbiyt | Hielp |

An ODBC User data source stores information sbout how ta connect to
the indicated data provider. & User data source is only visible to you,
and cam only be used on the curment machine.

oK | Aorbiyt | | Hielp |

Create a New Data Source to SQL Server ]

How should SOL Server verify the authenticity of the login D7
[T Change the language of SOL Server sustem messages to:

[ =]

O with windows NT authentication using the network login 1D

e With SOL Server authenlication using a login 1D and passward

entered by the user Use strong encryption for data

To change the network library used to communicate with SOL Server.
click Clisnt Configuration. S l t t h D t b
Clisrit Configuratian... e e C e a a a S e

~ Connect to SOL Server to obtain default settings for the

®‘ you are using

Fassword:

Use regional settings when outputting currency, numbers, dates and

—
¥ Perform tranglation for character data
r tirnes.

—

Save long running queries ta the lag file:

[ e |

Long query time (mi

[ Log ODEC driver statistics to the log file:

Create a New Data Source to SQL Server
| A new ODBC data source will be created with the following

¥ Change the default database to: configuration:
Microsoft SOL Server ODBC Driver Wersion 03.86.1132

I Attach database filename: < Tibake Fullfar Dats Source Mame: TEST

——] |pats Source Description
Server: PCOB2ISADEVELOPMENT
Database: TEST
= Language: [Default)
Translate Character Data: Yes
Log Long Fiunning Dueriss: No
2 Log Driver Statistics: Mo
Use Integrated Security: No
c Testyour oo St
¥ Lse ANSI quoted identifiers. Fiepared Stetements Option: Diop temporary procedures on
W Use ANSI nulls, paddings and warrings. e

or SQL Server
thentication . e I
authenticatio - connection to (oo NS Bunted et e

(Windows is o i
< Tiboke | Hestes | Avbiyt Hielp See If ItS Works 10,

simplest to use!) o | coen

Use either Windows




LabVIEW SQL Toolkit Example

Easy Access to Database Systems from LabVIEW

Alternative Solution: Type in the Connection String for your Database

Type your Database here o
Your Password for the sa use ypey =
[PROVIDER=SQLOLEDE;DATA SOURCE=HANSPH_LAPTOP\SQLEXPRESS;UID=s2:PWD= “DATABASE=SCHOOL {0 i g
‘ J OFEN
! Iselect * from SCHOOL |~
Your SQL Server Instance \
Your SQL Query

Note! When using this method, you don’t need to create an ODBC Connection first!



SQL Toolkit Example

%
= You should use a Stored
| Procedure for saving the
- Temperature Data to the Database
- “%2.1f” means that this is replaced with the value
" I (. s ) that comes from the Sensor with one decimal value.
“t“ means it is a floating-point value.

SQL Openavi l SQL Executewvi SOL Closeowi
=0 SGL F=aL]
My QDBC M EEEEEEEEEEE

SQL Query
I%.; insert into TAGDATA (Value, TimeStamp) values (322.1f, getdate()

Format Into String

“%.;” in front of the string

means that ”'" Wi” be : DAQ Assistant ' [Convert from Dynamic Data o0
d D . | P . [wait (ms)] data ), .
used as Decimal Point. = =

i




LabVIEW SQL Toolkit Example

hdatase GUI/HMI If we want to save input data from the user, we
'TLI:rd i ) can use the “Format Into String” function
;m,m, The %s operator will be replaced by the text from
f|1.n.n. Tolkien |] the TextBox on the Front Panel. For Numbers we
Publisher can use %d (Integer) or %f for Floating-point
[wiey ) Number.

ISBM

:|3a-2-333-55 |J Code:

Iexecute CreateBook '26s', "%as", %5', 'Ses’, "TEs"
Categorny ;
I : SQL Execute.vi
| Fantasy | ] _ -]
: v Al | A4 EHECUTE]
o C.
=
r: =

-,_-.*'" (o] J n Cancel J

Example of Executing a
Resulting SQL Query: Stored Procedure

execute CreateBook ‘Lord of the Rings/, ‘J.R.R. Tolkien', Wiley/, '32-2-333-56', 'Fantasy'
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Data Monitoring using Visual Studio/C#

T pq Visual Studio
) - -

Microsoft
SQL Server < .
Database View(s)

Stored Procedure(s)
~

The Data Monitoring App is typically a Desktop Application
(Windows Forms App) or a Web Application (ASP.NET Core App)



Data Monitoring Example

Data Monitoring App

O OC
Chart
0 T
— ime
‘
2016.03.22 14:45 Average: OC
Min: 10 | °C
DataGridView
Max: -26 °C
V\

Temperature Data:

<

Labels

You should get
the Data from
the Database

Typically, you get
Data from the
Database using
Views and/or
Stored Procedures

| TextBoxes




Data Monitoring Application

Example of different Alternatives:
1. Windows Form Desktop Application

— This is the “safe” choice and the recommended
choice for most of you

2. ASP.NET Core Web Application

— This is the “future” - for those who wants to learn
something new and add an extra challenge.
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using System;
using System.Collections.Generic;
using System.Configuration;

using System.Data.SqlClient; D E ] t E i b Ea S e EX a m le
namespace MonitoringApp.Classes

{

public class SensorData
{
public int SensorDatald { get; set; }

public double SensorValue { get; set; }
public DateTime SensorDateTime { get; set; }

e LtenorDates et oatl This example retrieves data
{ from a specific sensor

string connectionString = ConfigurationManager.ConnectionStrings["Database ConnectionString"].ConnectionString;

List<SensorData> sensorDatalist = new List<SensorData>();
SqglConnection con = new SqlConnection(connectionString);
string selectSQL = "select SensorDatald, SensorValue, SensorDateTime from GetSensorData where SensorName ='TC-01"";

con.Open();
SqlCommand cmd = new SqlCommand(sel ectSQL, con);
SglDataReader dr = cmd.ExecuteReader();

if (dr != null)

{
while (dr.Read())
{

SensorData sensorData = new SensorData();

sensorData.SensorDatald = Convert.ToInt32(dr["SensorDatald"]);
sensorData.SensorValue = Convert.ToDouble(dr["SensorValue"]);
sensorData.SensorDateTime = Convert.ToDateTime(dr["SensorDateTime"]);

sensorDataList.Add(sensorData);
}

}

con.Close();

return sensorDatalist;

}
}
}



@ Timer TI m e r Properties: @

Froperties - O
@ Initialization: Select the “Timer” timerl Systern.Windows,Forms. Timer -
. =3l =~
public Form1() componentin the Toolbox A ————
(MName) timerl
{ Enablec:: — ialse
InitializeComponent(); e Prteate
Ta
You may specify the Timer
timer1.Start(); Intervalin the Properties
} Double-click on the Timer object Window
@ Timer Event: to create the Event
e) - Define Classes and Methods
{ € which you can use here
... //Read from DB , _ ,
//E ) In Visual Studio you may want to use a Timer
ormatting instead of a While Loop in order to read values at

... //Plot Data specific intervals.
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ASP.NET Core

ASP.NET Core is a framework for web development.
ASP.NET Core is based on .NET and C#.

Whatis the difference between ASP.NET Core and .NET frameworks?

— ASP.NET Core is specifically designed for web development, while the .NET
framework covers a broader range of application types, including Windows
desktop, mobile, and web applications.

In ASP.NET Core Razor code and layout are separated into 2 files; The
layout file has the extension “ cshtml”, and the code-behind file has
the extension “ cshtml.cs” (where “cs” is short for C#).

The layout files “. cshtml” use something called Razor syntax and are
mixed with HTML.

ASP, ASP.NET and ASP.NET Core is made by Microsoft.
Homepage: https://dotnet.microsoft.com/en-us/apps/aspnet



https://dotnet.microsoft.com/en-us/apps/aspnet

ASP.NET Core Web App with Razor

Create a new project

Recent project templates

& Console App Cc#
~! Setup Project

i Windows Forms App Cc#
1 Windows Forms App Visual Basic

&1 MSTest Test Project Cc#

i Windows Forms App (.NET Framework) C#

ASP.NET Core ||

Clear all
All languages - All platforms - All project types -
gj‘ ASP.NET Core Web App (Razor Pages)

=

A project template for creating an ASP.NET Core application with example ASP.NET Core Razor Pages content

C# Linux macOs Windows Cloud Service Web

ASP.NET Core Web API

A project template for creating a RESTful Web API using ASP.NET Core controllers or minimal

optional support for OpenAPI and authentication.

C# Linux macOs Windows APT Cloud Service Web Web APL

ASP.NET Core Web API (native AOT)
A project template for creating a RESTful Web API using ASP.NET Core m!

C# Linux macOs Windows APT Cloud Service Web Web APT

ASP.NET Core gRPC Service

A project template for creating a gRPC service using ASP.NET Core, with
native AOT.
C# Linux Windows Cloud

macOs Service Web

ASP.NET Core Empty

s, with

This is the recommended
Template for ASP.NET
Core Web App with Razor

An empty project template for creating an ASP.NET Core application. This template does not have any

content in it.

C# Linux macOs Windows Cloud Service Web

ASP.NET Core Web App (Model-View-Controller)

A project template for creating an ASP.NET Core application with example ASP.NET Core MVC Views and

Controllers. This template can also be used for RESTful HTTP services.

C# Linux macOs Windows Cloud Service Web

ASP.NET Core Empty

An empty project template for creating an ASP.NET Core application. This template does not have any

content in it.

F# Linux macOs Windows Cloud Service Web

ASP.NET Core Web App (Model-View-Controller)

A project template for creating an ASP.NET Core application with example ASP.NET Core MVC Views and

ASP.NET Core has many different applications and has
templates for different application types, services and purposes. -

itroller for a RESTful HTTP




NuGet — Database Communication

CompanyApp* NuGet: ...panyApp + x

Browse

Installed Updates

[Microsoft.Data

x[-|© [ Include pr...

NET

El

= [ - |

NET

Each

Microsoft.Data.SqlClient @ by Microsoft, nugetsqltools, 775M downloads 6.0.1
The current data provider for SQL Server and Azure SQL databases. This has

replaced System.Data.SqlClient. These classes provide access to SQL and encapsul...

Microsoft.Data.SqlClient.SNI.runtime @ by Microsoft, nugetsgltools, 576M 6.0.2
Internal implementation package not meant for direct consumption. Please do not
reference directly.

Microsoft.Data.Sqlite.Core @ by aspnet, dotnetframework, EntityFramework, M 9.0.2
Microsoft.Data.Sqlite is a lightweight ADO.NET provider for SQLite. This package
does not include a copy of the native SQLite library.

Microsoft.Data.OData @ by Microsoft, OData, 175M downloads A5.8.5

Classes to serialize, deserialize and validate OData JSON payloads.
This package version is deprecated.

Microsoft.Data.Edm @ by Microsoft, OData, 175M downloads 5.8.5
Classes to represent, construct, parse, serialize and validate entity data models.

Targets .NET 4.0, Silverlight 4.0, or .NET Portable Lib with support for .NET 4.0, SL...

Microsoft.Data.Services.Client @ by Microsoft, OData, 115M downloads 5.8.5

LINQ-enabled client API for issuing OData queries and consuming OData payloads.
Supports OData v3. Targets .NET 4.0, Silverlight 4.0 or .NET Portable Lib with supp...

Microsoft.Data.Sqlite @ by aspnet, dotnetframework, EntityFramework, Microsof 9.0.2
Microsoft.Data.Sqlite is a lightweight ADO.NET provider for SQLite.

Microsoft.Extensions.Configuration.Binder & by aspnet, dotnetframewc 9.0.2
Provides the functionality to bind an object to data in configuration providers for
Microsoft.Extensions.Configuration. This package enables you to represent the conf...

Microsoft.EntitvFrameworkCore @ by aspnet, dotnetframework, EntityFrame 9.0.2

package is licensed to you by its owner. NuGet is not responsible for, nor does it grant any

licenses to, third-party packages.

["] Don't show this again

0 Errors A 0 Warninas || @ 0 Messagas | Build + Intell

a

NuGet Package Manager: CompanyApp
Package source: &

Microsoft.Data.SqlClier® nuget.org

Installed: [6.0.1 || uninstall |
6.0.1 -][ Upd

@ Package source mapping is off.

Version:

Configure

(¥) Options
README Package Details

license MIT | Nuget.org Downloads 775M
P Azure Pipelines failed

Microsoft SqlClient Data
Provider for SQL Server

Microsoft.Data.SqlClient is a .NET data provider for
Microsoft SQL Server and the Azure SQL family of
databases. It grew from a union of the two
System.Data.SqlClient components which live
independently in .NET Framework and .NET Core.
Going forward, support for new 5QL Server and
Azure SQL features will only be implemented in
Microsoft.Data.SqlClient.

Supportability

The Micrnenft Data SnlClient nackane sunnnrte the

Solution Explorer > 1 x
Blo-s @M=
|Search Solution Explorer (Ctrl+") DH

= Solution 'CompanyApp' (1 of 1 project)
4 &1 CompanyApp
> & Connected Services
4 #8 Dependencies
b g Analyzers
b & Frameworks
4 '@ Packages
b '@ Microsoft.Data.SqlClient (6.0.1
b &7 Properties
> & wwwroot
4 [@ Models
b c= Company.cs
> B3 Pages
b appsettings.json
b c= Program.cs

Properties
CompanyApp General ©
[=]a |~
8 General
UserSecretsId
2 Misc
File Name
Full Path
Project Folder

CompanyApp.csproj
C:\Users\hansp\OneDi|
C:\Users\hansp\OneDi|




using Microsoft.Data.SglClient;

namespace CompanyApp.Models
{
public class Company
{
public int companyId { get; set; }
public string? companyName { get; set; }
public string? webSite { get; set; }

public List<Company> GetCompanies ()
{

This example retrieves data
from an SQL Server Database

string connectionString = "Data Source=SERVERNAME\\SQLEXPRESS;Initial Catalog=WORK; Integrated

Security=True; TrustServerCertificate=True";
SglConnection con = new SglConnection (connectionString);

con.Open () ;

string sqlQuery = "select CompanyId, CompanyName, WebSite from COMPANY";

SglCommand cmd = new SglCommand (sglQuery,

SglDataReader dr = cmd.ExecuteReader () ;

List<Company> compamyList = new List<Company>();

while (dr.Read())
{

Company company = new Company();

company.companyld = Convert.ToInt32 (dr ["CompanyId"]);
company.companyName = dr["CompanyName"] .ToString () ;
company.webSite = dr["WebSite"] .ToString () ;

compamyList .Add (company) ;
}

con.Close() ;
return compamyList;
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