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SQL Server

e SQL Server Express (Free Download)
e Make sure to install both

— “SQL Server Express” and
— “SQL Server Management Studio”

https://www.microsoft.com/sql-server/
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SQL Server Management Studio
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Create Database

B New Database - O X
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Reports » Progress
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Add Remove




Database Table

CREATE TABLE TAGDATA

(
TagDatald int Primary Key IDENTITY(1,1),

TagValue float,
TagTimestamp datetime

)



Create Database Table

l_-g-' Database.sql - NUCHPH\SQLEXPRESS MEASUREMENTS (sa (61)) - Microsoft SAOL Server Management Studio
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Structured Query
Value Date and Time
Language (SQL) \ \

insert into TAGDATA (TagValue, TagTimestamp) values (22.5, '2020.04.28 15:45')
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Decimal Symbol and SQL

Using Decimal Numbers in SQL can cause problems

Assume we want to insert the Value “22,5”

insert into TAGDATA (TagValue, TagTimestamp) values (22,5, '2020.04.28 15:45')) x

2 columns SQL assumes you try to insert 3 values into 2
columns since SQL uses “” as a separation symbol

w9

If we use “” as a Decimal Symbol, Value will then be “22.5”

insert into TAGDATA (TagVaIue Tangmestamp) values (22.5, '2020.04.28 15:45'))
: : o —

This will work without problems



Error when using wrong
Decimal Symbol in SQL

insert into TAGDATA (TagValue, TagTimestamp) values (22,5, '2020.04.28 15:45')
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Using getdate() function | efedsabutr

Server

insert into TAGDATA (TagValue, TagTimestamp) values (22.5, getdate())
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LabVIEW SQL Toolkit (Free Download)
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Download for free:
https://www.halvorsen.blog/documents/technology/database/database labview.php
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LabVIEW Application

* We will create a LabVIEW Application that inserts
the data into the SQL Server Database

* We will show how to connect to the Database
with “SQL Open.vi” using either ODBC or
Connection String

* We will write to a Database Table using “SQL
Execute.vi” in combination with the built-in
“Format Into String” function in LabVIEW



LabVIEW Application (Front Panel)
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LabVIEW Application (Block Diagram)

u Data Logging Examplevi Block Diagram - O X
File Edit View Project Operate Tools Window Help
D & n -D‘.' 9‘; wa @* .7 | 15pt Application Font ~ Egv :Ev }%b' 1"“\ »| Search « ‘?

ConnectionStringl I%.: insert into TAGDATA (TagValue, TagTimestamp) values (%2.1f, getdate{))l

PROVIDER=SQLOLEDB;
DATA SOURCE=NUCHPH\SQLEXPRESS;

DATABASE=MEASUREMENTS: SQL Open.vi Nm SQL Close.vi Simple Error Handler.vi|
UID=sa; [ I:J |
PWD= :
SQL Query sent to the Database}
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Alternatives

We use “SQL Open” to connect to the Dataabase

We can connect to the database in 2 different
ways:

* ODBC

° Connection St”ng 4 Q search %\ Customize¥

:j Sl
EXECUTE
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SOL Select.vi SOL Execute.vi SQL Close.wi
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All Apps Documents Web

Best match

_| ODBC Data Sources (32-bit)
@
App

Apps
& ODBC Data Sources (64-bit)
Search the web

,O odb - See web results

More +

v
o

4l

¥ o =

Open

Run as administrator
Open file location
Pin to Start

Pin to taskbar

@

ODBC Data Sources

ODBC

App

L odblc Data Sources (32-bit)

5 ODEBC Data Source Administrator (32-bit)

User DSN  System DSN  File DSN Drivers Tracing Connection Pooling About

User Data Sources:

Name Platform Driver
dBASE Files N/A Microsoft Access dBASE Driver (".dbf, “.ndx, *m
Excel Files N/A Microsoft Excel Driver (" xls, * xlsx, * xlsm, * xlsb)

MS Access Database N/A Microsoft Access Driver (*.mdb, “.accdb)

The driver of this User DSN does not exist. it can only be removed

Cance

Remove

Configure ..

Apply

Help



Create New Data Source X
Create a New Data Source to SQL Server
i in ID?
Selectachverforwhwyouwamtosetupadaa : How should SQL Server venfy the authenticity of the login ID
N VA @ With Windows NT authentication using the network login ID.
lame
'®) With SQL Server authentication using a login ID and password
Microsoft Text Driver (“t«t; *.csv) 1 entered by the user.
Microsoft Text-Treiber (" td; “.csv) 1 To change the network library used to communicate with SQL Server,
National Instruments Cttadel 5 Database 1 . chck Client Configuration.
ODBC Driver 17for SQL Server 2 You can use eithet Clert Corfiguration..
SOL Server 1 Cox i i
Y7 . . . 77 []Cennectto SQL Serverto obtain default settings for the
SQL Server Native Client 10.0 2 Windows Authentication” Hsisms o oo
SQL Server Native Client 11.0 2 “ Login ID: |hansp
v
| e h or “SQL Server
! . . ',
Authentication
Dl Next > Cancel Help
eate a New Data Source to SQL Server
eate a Ne Serve
[ Change the defautt database to:
This wizard will help you create an ODBC data source that you can use to
connect to SQL Server. IMEASUREMENTS N QL Server ODBC Data Source Test
What name do you want to use to refer to the data source? ; [] Attach database filename: )
& Test Resuits
"a Name: lODBCCOmed'On | Microsoft SQL Server ODBC Driver Version 10.00.18362
How do you want to describe the data source? [/ Use ANSI quoted identifers. cumeciay e
S 3 . Attempting connecti
Description: | | [ Use ANSI nulls, paddings and wamings. ﬁ%ﬁbix:
Use the failover SQL Server if the primary SQL Server is not i i
Which SQL Server do you want to connect to? O 4vaiable. ::;':;::"’"‘ ”';:CCESSFULLY'
Server: [l.v. -\SQLEXPRESS v ES )
< Back Next > Cancel He
Finish Next > Cancel Help
oK




LabVIEW Example
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Connection String

PROVIDER=SQLOLEDB;

DATA SOURCE=COMPUTERNAME\SQLEXPRESS;
DATABASE=MEASUREMENTS;

UID=sa;

PWD=xxx;

You can “LOCALHOST” if the Database is on the same computer as your LabVIEW Application

PROVIDER=SQLOLEDB;

DATA SOURCE=LOCALHOST\SQLEXPRESS;
DATABASE=MEASUREMENTS;

UID=sa;

PWD=xxx;




LabVIEW Example
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DATA SOURCE=!__C_l.. . NSQLEXPRESS; SQL Openwvi SOL Executevi SQL Closen] Simple Error Handler.vi|
DATABASE=MEASUREMENTS; I |
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PWD=
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Decimal Symbol and SQL

Using Decimal Numbers in SQL can cause problems

Assume we want to insert the Value “22,5”

insert into TAGDATA (TagValue, TagTimestamp) values (22,5, getdate())

2 columns SQL assumes you try to insert 3 values into 2
columns since SQL uses “” as a separation symbol

w9

If we use “” as a Decimal Symbol, Value will then be “22.5”

insert into TAGDATA (TagVaIue Tangmestamp) values (22.5, getdate())

. - = —-
This will work without problems



Setting

Control Panel

Adjust your computer's settings

System and Security
Review your computer’s status
Save backup copies of your files with File

History
Backup and Restore (Windows 7)

Decimal Symbol in Windows

User Accounts
G Change account

-

View by Category ~

=]

e

\ . Netwark and Internet
View network status and tasks
 Hardware and Sound
ﬂi View devices and printers
Add a device
Programs
[‘] Uninstall a program

Eippearance an
‘ Clock and Regi
=5 Change date, time,
€0

Let Windows sugge
Optimize visual disp

¥ Region

Formats  Administrative I}

Format:

Norwegian Bokmal (Norway)

Language preferences

Date and time formats

Short date: dd.MM.yyyy

Long date: dddd d. MMMM yyyy
Short time: HH:mm

Long time: HH:mm:ss

First day of week: ' mandag

Examples

Short date: 02.04.2020

Long date: torsdag 2. april 2020
Short time: 1420

Long time: 14:20:44

Additional settings...

0K Cancel

Apply

¥ Customize Format
Humbers Currency Time Date

Example

Positive: | 123 456 789.00 Negative: -123 456 789.00

Decimal symbol: | l ﬂ
No. of digits after decimal: 2 ~
Her you set either “” or

an

" as Decimal symbol

-

MNegative number format: =11 v
Display leading zeros: 0.7 ~
List separator: ; w

Measurement system: Metric v

Click Reset to restore the system default settings for
numbers, currency, time, and date.

Reset




Setting Decimal Symbol in LabVIEW

m Untitled 1 Front Panel

File Edit View Project Operat
o & (@) I | 15pt Applic

indow Help
easurement & Automation Explorer...

MathScript Window...
DSC Module »

Compare
Merge
Profile
Security
User Name...

vy vwyw

Build Application (EXE) from VI...

Source Control »
LLB Manager...

Import >
Shared Variable 4
Distributed System Manager

Find Vis on Disk...
Prepare Example Vis for NI Example Finder...

Remote Panel Connection Manager...

Web Publishing Tool...

Control and Simulation »
Create Data Link...

Find LabVIEW Add-ons...

Options...

Instrumentation > |

D Options

Categol
Block Diagram
Controls/Functions Palettes
Environment

Search

Paths

Printing

Source Control

Menu Shortcuts
Revision History
Security

Shared Variable Engine
VI Server

Web Server

MathScript

Front Panel

General

Connector pane terminals default to Required

[J Use localized decimal point*

[ Use numbers in icons of new Vis (1 through 9)
[[] Open the control editor with double-click
Blink delay for front panel controls (milliseconds)

1000 Z

*Changes to marked options will take effect the next time you start LabVIEW.

Tip Strips and Labeling
[~] Show tip strips on front panel controls
[ Labels locked by default

Default label position: controls
Classic v

Default label position: indicators
Classic v

Control Style for New Vis

(O Modern style

OK Cancel

Help
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Format Into String

Format Into Stringj

Ctrl+H

Format Into String

format string
initial string

resulting string
b= error out

error in (No error
input 1 (0)

input n (0

Formats string, path, enumerated type, time stamp,
Boolean, or numeric data as text,

Detailed help

[ LabVIEW Help
B « = o
Hide Locate Back Forward Options

Contents Index Search Favories

& () Grouping Data Using Stin &
= () Concepts
= (3 Grouping Data wit
[2] Fommat Spect
[2) Grouping Data wit
[2) Grouping Data wit
(2] Using Matrices
'@ HowTo
# @ Local Varisbles, Global Ve
@ @ Graphs and Charts
@ Graphics and Sound Vis
@ @ Fle 110
& @ LabVIEW Object Oriented
@ Documenting and Printing
@ @ Programmatically Controlli
¥ @ Transfening Data
@ Caling Shared Libraries in
# @ Windows Connectivity
@ Formulas and Equations
5} Managing Pefomance ar
5 @ How LabVIEW Stores Dal
@ @ Porting and Localizing Vs
[ @ Application Development .
[ @ Signal Processing and An.
% @ Accessing Scanned /0 [
VI and Function Reference
& ) Programming Vis and Fun
(5 '@ Application Control Vi
5 @ Amay Vis and Functior
% @ Boolean Functions
(51 '@ Cluster, Class, & Varial
& @ Collection Vls and Fur
@ Comparison Functions
5 '@ Dialog & User Intefac:
(1 '@ File 1/0 Vis and Funct
@ Graphics & Sound Vs
# '@ Report Generation Vis
5 '@ Numeric Vis and Func
= () String Functions
# @ Addtional String \
[2) Amay To Spreadst
[2] ASCli Codes
12) Buid Text
[2] Camiage Retum C
[2] Concatenate Stin
Empty String Cons
12 End of Line Const
# @ Flatten/Unflatten
Format Codes fort
Format Date/Time
Format Into Sting ,,

B®

< >

Format Into String Function

Owning Palette: String Functions

Requires: Base Development System

Formats string, path, enumerated type, time stamp, Boolean, or numeric data as text.

You can use the Format Into String function to convert a number into a string. To format data as text and write the text to a file, use the Format Into File function instead.
Details Example

format string
initial string
errorin (no error)

input lltll‘l‘ [

input n (0) —

resulting string

%0
i error out

See next slide

3] Add to the block diagram [ Find on the palette

. Defaults match the data type of the input arguments. Right-click the

format string specifies how you want the function to convert the input argumentf{into resulting
special escape codes to insert non-displayable characters, the backslash,

-
function and select Edit Format String from the shortcut menu to create and edifjthe format string. U
and the percent characters.

& Note This function interprets backslashes as escape characters. To use!

brmat string, you must enter \\.

itial string specifies the base string to which you can append any arguments to form the resulting string.

error in describes error conditions that occur before this node runs. This input provides standard error in functionality.

input 1..n specifies the input parameters you want the function to convert. This parameter accepts a string, path, enumerated type, time stamp, Boolean, or any numeric data type.
For complex numeric data types, this function converts only the real component. You cannot use arrays and clusters with this function. You can specify up to 4,096 characters for
each input.

If you specify a Boolean value for this parameter and ss as the format code, the Format Into String function outputs the value as TRUE or FALSE. If you specify a Boolean value for
this parameter and any numeric format code, the Format Into String function outputs the appropriate version of 1 for TRUE and 0 for FALSE. For example, if you specify 3£ as the
format code, the function outputs 1.00000. If you specify s, the function outputs 1.

resulting string contains the concatenation of initial string and the formatted output.

error out contains error information. This output provides standard error out functionality.

Format Into String Details
To increase the number of parameters, right-click input 1 and select Add Parameter from the shortcut menu or resize the function.

5

If you wire a block diagram constant string to format string, LabVIEW uses format string to determine the number of outputs and the data type of each output at compile time. If the data
types you wire to the outputs do not match the data types determined by format string, you must change the output data types before the VI can run.

Note If an error occurs, the error out cluster element source contains a string of the form Format Inte String (arg =), where nis the first argument for which the error
occurred.

Specifying Which Input to Use within the Format String

By default, this function uses the order of the inputs to populate the format specifiers, or percent codes in the Format String. However, you can use a number followed by a dollar sign (s)
within a percent code to specify exactly which input to use for that percent code. For example, the percent code $3$d uses the third input regardless of how many percent codes appear before
#33d in the format string.

Refer to the following block diagram and table for an example of how to use format specifiers:

Format String Resulting String

1 error out




Format Specifier Syntax In This Topic & A
You use format specifiers to format strings, convert 3 number into a string, and insert non-displavable characters in strings. ¥ Format Specifiers

For functions that produce a string as an output, such as Format Into String and Array To Spreadsheet String, a format specifier uses the following syntax
elements. Double brackets ( [] ) enclose optional elements.

S[$1[-1[+1(81[~1(0]

where Width must be a number greater than zero and .Precisicn and _SignificantDigits must be a number greater than or equal to zero.

For functions that scan
% [Width]Conversion

The Format Into String,

Syntax Elements

¥ Format Specifier
Examples

[Width] [.Precision || _Signi

cantDigits] [{Unit}] [<Embedded information>]Conversion Code

a string, such as Scan From String and Spreadsheet String To Array, a format specifier uses the following simplified syntax elements.
Code

Format Into File, Scan From String, and Scan From File functions can use multiple format specifiers in the format string input, one for each input or output of the

expandable function.

Format Specifiers Syntax Elements

The following table displ

ys the syntax for format Refer to the examples of format specifiers for more information.

Syntax Element

Description

Begins the format specifier.

s (optional) When you use a formatting function, this modifier specifies the order in which to display variables. Include the digit that represents the order of the variable
immediately before this modifier.

- (optional) When you use a formatting function, this modifier left justifies the parameter rather than right justifies it within its width.

+ (optional) When you use a formatting function, this modifier includes sign even when the number is positive.

~ (optional) When you use a formatting function and the e or g conversion codes, this element formats the number in engineering notation, where the exponent is always a
multiple of three.

¢ (optional) When you use a formatting function, this modifier removes trailing zeros. If the number has no fractional part, this modifier also removes the description part.

0 (optional) When you use a formatting function, use this modifier without the - modifier to pad any excess space to the left of a numeric parameter with zeros rather than with

spaces to reach minimum width.

Width (optional)

When you use a scanning function, such as Scan From String, the #:dth element specifies the maximum character field width to use. LabVIEW scans the maximum
number of characters when processing the parameter. When you use a formatting function, the #idta element specifies the minimum character field width of the
output. This width is not a maximum width. LabVIEW uses as many characters as necessary to format the parameter without truncating it. LabVIEW pads the field to
the left or right of the parameter with spaces, depending on justification. If #idtx is missing or 0, the output is only as long as necessary to contain the converted
input parameter.

-Precisionor
_Significant
Digits (optional)

e

When you use a formatting function, . or _ controls the number of digits displayed. If you use ., LabVIEW uses the number that follows as a precision specifier for
digits to the right of the decimal point. If you use _, LabVIEW uses the number that follows as the specified number of significant digits to use in the display format.
. Precision—When you use it with floating-point notation, this element specifies the number of digits to the right of the decimal point. If . is not present, LabvIEW
uses a precision of six digits. If . is 0, LabVIEW does not insert a precision. When you use it with string parameters, . Precision specifies the maximum width of
the scanned field. LabVIEW truncates strings longer than this length.
_Signifisant Digits—Displays the data by rounding to the number of digits you specify. LabVIEW rounds the data only for display purposes, which does not
affect the original data. . Precision affects only the digits to the right of the decimal point, and _sSignificant Digits includes all non-spacing digits. For example,

e 3.457 has 4 significant digits

* 0.0012 has 2 significant digits

« 123000 has 3 significant digits

joté You canno € precision and significant digits togé! = mat specifier.

N\

Localization Codes Characters that determine if LabVIEW uses a decimal or comma to separate the whole number from the decimal part pf the number. These codes control the
decimal separator for numeric output. These codes do not cause any input or output to occur. They change the decimdl separator for all further inputs and outputs

until they find the next ;.
%, Comma decimal separator.
®.; Period decimal separator.
&; System default separator. If you do not specify a separator, LabVIEW uses the system default separator.
‘ ——— > 4 A~




Format Into String Example

o

“%.;” in front of the string means that “” will be used as Decimal Point

/

%.; insert into TAGDATA (TagValue, TagTimestamp) values (%2.1f, getdate())

SQL Query

Temperature [C] Format Into String

il
thzsj o

Temperature [C]

-

25 | Resulting SQL String

A 4

SOL Query

insert into TAGDATA (TagValue, TagTimestamp) values (22.5, getdate())



Format Into String

Format String:
%.; insert into TAGDATA (TagValue, TagTimestamp) values (%2.1f, getdate())

Foymat Into String|
E % 6

Number — 1]

Resulting String: 4

insert into TAGDATA (TagValue, TagTimestamp) values (22.5, getdate())




Final Solution

m Data Logging Examplevi Block Diagram - O X
File Edit View Project Operate Tools Window Help @
S>&E ON § 2 vl ‘ 15pt Application Font ~ | §ov o+ &9~ g s| Search Q4 ?
~
ConnectionString I%.; insert into TAGDATA (TagValue, TagTimestamp) values (%2.1f, getdate(})l
PROVIDER=SQLOLEDB;
DATA SOURCE=!___C... . NSQLEXPRESS; [50L Openwvil [SOL Executei] SOL Closei [Simple Error Handler.vi]
DATABASE=MEASUREMENTS;
UID=sa;
PWD=
ISQL Query sent to the Databasel
Format Into String
Temperature [C] emperature Chart|
= =
Wait (ms) Stop Button)
.
]
v
< >
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