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Unit Testing for Database Development
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Schedule

What
Why
How
Demo

Summary
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Current Situation

Environments Process Tools
Development Automatic: Database Project
(Acceptance) * Change tracking Azure DevOps
Production * Deployments
g
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Database Projects

Visual Studio Visual Studio Azure Data
Code Studio
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Branching Strategies

Feature Branching

MAIN BRANCH \\\\$
FEATURE BRANCH

DEV BRANCH ‘\\\“
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Future Situation

Process Tools
Automatic
Change tracking Database Project
Deployments Azure DevOps
Unit Testing Unit Testing Framework
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Branching Strategies

Feature Branching

MAIN BRANCH \ /
FEATURE BRANCH \ ---------------------------
DEV BRANCH @ @—@
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Concepts & Basics
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Why?

SEE YOUITEST YOUR CODE IN
PRODUCTION

.
TOO LIKETO LIVE
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Why?
[dentity bugs early

Improves Code Quality

Cost Reduction Long term
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General

Ul Testing
Unit Testing

Integration Testing
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What 1s Unit Testing

"Unit Testing is a form of
software testing by which
isolated source code Is tested to
validate expected benhavior” -

Wikipedia
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Typical Design Pattern

1. Create a Test File
2. Write a Test Class
3. Execute Test File

4. Validate the result
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Unit Testing Framework

Junit — Java
Jest — Javascript
PyUnit — Python
Xunit - .Net

Nunit - .Net
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Unit Testing for SQL Databases
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Options for Database Unit Testing

Create your own ©
SQL Server Unit Tests

tSQLt
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tSQLt

https://tsglt.org/

- Sebastian Meine

-2 iz Baron
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How to get started?

Download tSQLt
Install tSQLt

Write your first Unit Test
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Download tSQLt
https.//tsglt.org/downloads

HOME [sleel} TRAINING DOWNLOADS

Test Driven Design
for SQL Server

tSQL‘ % DW"IUadS M

Join the conversation
Downloads

New Logo
DOWNLOADS Sponsors & Contributors
Release Notes

TSQLT Articles

Training

Download the latest version of tSQLt and start unit testing your SQL code. How to get more out of tSQLt
‘Why you should use the tSQLt
framework

DOWNLOAD TSQLT - LATEST VERSION >> ‘Why you should unit test SQL
Server Code

Full user guide

Download the version working with SQL 2005 (and currently Azure SQL Databases).

DOWNLOAD TSQLT - VERSION 1.0.5873.27393 >>

* Documents
i
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Available versions

tSQLt V1.0.8083.3529
-2 SQL Server

S
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nstalling tSQLt

;.-' File Edit View Git Project Tools Extensions Window Help P Search ~ Solution!

©-0 SBE ANewaey 8|9 - -8 BT -

R ; Execute W " W =

Object Explorer -3 x
Connect- ¥ *§ = Y U
= ® localhost (SQL Server 16.0.4165.4 - sa)
Databases BiteSizeData 2
# W System Databases
# ® Database Snapshots . G J > Downloads > tSQLtV1.0.8083.3529 >
= W BiteSizeDataDW
& ® Database Diagrams

tSQLt V1.0.8083.3529 X +

T Sort = View

7 = System Tables

X

Search tSQLt V10 Q

Details

¥ ™ Always On High Availability
+ Management

#1 SQL Server Agent (Agent XPs disabled)
& [0 XEvent Profiler

2 Videos »

15QLLV1.08(#

os(@ #

> [N dataMinds vaw

> Il This PC
7 items

L] Ready

DATA-CVISINE.COM

BITE SI7E DATA FALES /in/oliviervansteenlandt

i W FileTables £) Home O Name Date modified
# ® External Tables
& ™ Graph Tables R Gallery + Today
# @ dbo.Dim_User Example.sql 25/12/2024 1503 SQL File 237 KB
+ % Dropped Ledger Tables B3 Olivier - Persona
# ™ Views License.txt 25/12/2024 15:03 Text Document 10KB
4 ™ Extemnal Resources P
Synonyms o PrepareServer.sql 25/12/2024 15:03 16 K8
esKLo| b
Programmability P ReleaseNotes.txt 25/12/2024 15:03 21k8
Query Store
% ™ Service Broker B8 Downloads 1SQLtass.sql 25/12/2024 15:03 sQL File 220K8
i) ™ Storage =
- Secung:y T3 Documents 5 FacadeDacpacs 25/12/2024 1503 File folder
# % Security PS Pictures SQLtDacpacs 25/12/2024 1503 File folder
@ W Server Objects
& ™ Replication B3 Music

X @OQOli_VSteenlandt
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tSQLt Installed, now what?

1. Create a Test Class

Grouping of Unit Tests

2. Create a Unit Test

Testing specific functionality
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Create a Test Class

tSQLt.NewTestClass @ClassName
- Stored Procedure

- Example:

DECLARE @TestClassName NVARCHAR(MAX) =
'CoreUnitTest';

EXEC tSQLt.NewTestClass @TestClassName
-GO

>
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Create a Test Class

BES

@ Fie Edit View Quey Git Tools

@-0 BB BNewuey B9 -

¥ | BiteSizeDataDW ~| | b Execute

Connect~ ¥ ¥ O+
® localhost (SQL Server 16.0.4165.4 - sa)
Databases
i System Databases
i Database Snapshots
-, @ [BitesizeDataDW]
¥ Database Diagrams
Tables
. System Tables
FileTables
i ™ Extemal Tables
Graph Tables
5 @ dbo.Dim_User
+ [ tSQLL.CaptureOutputlog
7 M@ 1SQLtPrivate_Configurations
£ [ tSQLtPrivate_NewTestClassList
¥ M@ tSQLtPrivate_RenamedObjectlog
3 8 tSQLtPrivate_Seize
3 15QLtPrivate_Seize NoTruncate
M t1SQLLRun_LastExecution
M t5QLLTestResult
Dropped Ledger Tables
Views
# ® Extemnal Resources
Synonyms
% ® Programmability
i ® Query Store
® ™ Service Broker
Storage
+ Security
3 Security
1 Server Objects
# # Replication
+ Always On High Availability
# ™ Management
A SQL Server Agent (Agent XPs disabled)
4 [E XEvent Profiler

[J Ready

DATA-CVISINE.COM

BITE SIZE DATA TALES

Extensions Window  Help L Search~  Solutiont R signin

- 8w 5.
viEBE|CeR SEo 3l EE v,
wn-nm._.,nnw:n(ss))- 2 X
v DECLARE @TestClassName NVARCHAR(MAX) = 'CoreUnitTest';
EXEC tSQLt.NewTestClass @TestClassName
GO

~ DECLARE @TestClassName NVARCHAR(MAX) = 'DimensionUnitTest';
EXEC tSQLt.NewTestClass @TestClassName
GO

v DECLARE @TestClassName NVARCHAR(MAX) = 'FactUnitTest';
| EXEC tSQLt.NewTestClass @TestClassName
GO

I 1

177% | @ Noissues found 1 L

¥ Connected. (1/1)

12 Ch:1 TABS CRLF
@ localhost (160 RTM) sa (55)  BiteSizeDataDW  00:00:00 0 rows
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Testing Different Database Objects

Functions
Stored Procedures
Triggers

Values
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Create a Unit Test

Core Unit Test Class

=2 (Check if Dimension Table Exists

&
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What makes a Unit Test?

Assemble
Act

Assert
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Check if Dimension Table Exists

File Edit View Query Git Project Tools Extensions Window Help D search =

Solution? ‘R signin - o s
i@~ SEE Anewauey B DT - B B s m
~§ | |BiteSizeDataDW -|| P Execute Vv s @[EJ %o EWD W EE | o
Object Explorer M| SQLQuery2.s..OW (sa (59))° = x [T ...ataDW
Connect~ ¥ *§ U+ ~ CREATE PROCEDURE [CoreUn:LtTest] [Test_DataWarehouse_Object_Exists_Dim_User] &
® localhost (SQL Server 16.0.4165.4 - 53) AS =
Databases S
System Databases -— Assemble
i Database Snapshots :
+ @ [FeSizabatsbW] DECLARE @ObjectName NVARCHAR(MAX) s
% @ BiteSizeDataStaging
i Security
# # Server Objects - Act B
5 # Replication SET @ObjectName = 'dbo.Dim_User'’
Always On High Availability
3 ® Management ool
A SQL Server Agent (Agent XPs disabled) -— Assert
# [ XEvent Profiler . . .
EXEC tSQLt.AssertObjectExists @ObjectName
e
1
160%  ~ ® Noissues found 4 > 11 Che3  TABS 'CRLF
@ Query executed successfully. @ localhost (160 RTM) sa (59) BiteSizeDataDW  00:00:00 0 rows
[ ] Read:

BES
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Which tSQLt did we use?

tSQLt.AssertObjectExists
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Execute Unit Tests
EXEC tSQLt.RunAll

(1 row affected)

|INo|Test Case Name |Dur (ms) |Result |
e e e e e e e e e o ——— e —— +
|1 | [CoreUnitTest].[Test DataWarehouse Object Exists Dim User] | 26| Success|

Test Case Summary: 1 test case(s) executed, 1 succeeded, 0 skipped, 0 failed, 0 errored.
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Execute Unit Tests
EXEC tSQLt.RunAll

DECLARE @TestName NVARCHAR(MAX) =
'"CoreUnitTest'

EXEC tSQLt.Run @TestName
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Create another Unit Test

Core Unit Test Class

—=> (Check Database Collation vs Server Collation
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Check Database Collation vs Server Collation

iz

B

@

file Edit View Query Git Project Tools Extensions Window

S B S| B Newuey B9 ~
~F | |BiteSizeDataDW -

EXC RS

Object Explorer
Connect~ ¥ ¥

b Execute

O »
Stored Procedures
System Stored Procedures

5 )| CoreUnitTestTest_DataWarehouse_Ob

B 1SQLtApplyConstraint
@ tSQLtApplyTrigger

B 1SQLtAssentEmptyTable
[ 1SQLtAssenEquals

# [ 1SQLtAssertEqualsString

W tSQLtAssertEqualsTable
[ tSQLtAssertEqualsTableSchema

4 [ tSQltAssertlike

# [ t5QLtAssertNotEquals

+ [ 1SQLtAssertObjectDoesNotExist

& [ 15QLtAssertObjectExists

3 9 15QLtAssertResultSetsHaveSameMeta

[ 1SQLtAssertStringin

@ 15QLt.CaptureQutput

[ tSQlt.DefaultResultFormatter
& 1SQLt.DropClass

# [ 1SQLtEnableExternalAccess
¥ [ 1SQltExpectException
# [ tSQLt.ExpectNoException

D tSQLtFail
[ 1SQLtFakeFunction

# [ tSQltFakeTable
1 [ tSQLtGetNewTranName

[ 1SQLtInstallAssemblyKey

+ W 1SQltinstaliExternalAccessKey
# [@ 50 tlogCapturedOutput

3 @ 1SQLtNewConnection

i [ t1SQLtNewTestClass

B 1SQLtNuliTestResultFormatter
[ 1SQLtPrepareServer
[ 1SQLt.Private_ApplyCheckConstraint

# [ 1SQLtPrivate_ApplyForeignKeyConstre
# [ 1SQLt.Private_ApplyUniqueConstraint

[ 15QLtPrivate_AssertNoSideEffects
[ tSQLtPrivate_CleanTestResult

# [ t5QLtPrivate_CleanUp
# [ 15QLtPrivate_CleanUpCmdHandler
# [ tSQLt.Private_CompareTables

4 3

[ ] Reacy

DATA-CVISINE.COM

BITE SIZE DATA TALES

Help | 0 Search~>  Solution! R signin — X
8. ==0
vizE[E e aEo 5 EEv,
SQLQueryS.s...DW (sa (70))* + x ReleTELTELINEIs ) ECERE:)) Y
v [CREATE PROCEDURE [CoreUnitTest].[Test_DataWlarehouse DatabaseCollation] <
rs | AS -
-- Assemble
DECLARE Q@actual VARCHAR(50); i
DECLARE @expected VARCHAR(50);
—= Ack ==
SET @expected = (SELECT CONVERT(VARCHAR(50), SERVERPROPERTY('Collation'))); =
SET @actual = (SELECT CONVERT(VARCHAR(50), DATABASEPROPERTYEX('BiteSizeDataDW', 'Collation'))
-- Assert
EXEC tSQLt.AssertEquals @expected, @actual;
GO
1
~ 160 % [ A0 T 4 L] > 1 Chet TABS 'CRLF
¥. Connected. (1/1) @ localhost (16.0 RTM) sa (70) BiteSizeDataDW  00:00:00 0 rows
o)
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Testing a Dimension Load

Target Database: BiteSizeDataDW
Source Database: BiteSizeDataStaging
Stored Procedure: dwh.Load_Dim_User

—> Testing cross database functionality!
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Testing a Dimension Load

2 File Edit View Quey Git Tools Extensions Window Help £ Search~  Solutiont R signin — o X
©-0 |EBE| BNewaey B9 - - B85 - [ review |
. ¥ ™} | BiteSizeDataStaging ~| | b Execute v g E 3°%%e @ E@ﬂ T EE W ¢

e MR SQLQuery2.sq...ing (sa (70))* + x [Eeile ging 55))*
Comnect~ ¥ ¥ O+ []v CREATE PROCEDURE [dwh].[Load_Dim_User] *
® localhost (SQL Server 16.0.41654 - sa) i i e S -

Databases AS =

System Databases [] v BEGIN

Database Snapshots

= W BiteSizeDataDW -

mpipr b v INSERT INTO [dwh].[Dim_User_Syn]
‘Fi::rsnalﬁesources ( -
Synonyms UserID, -
Programmability
ey Store Username, | .
T o Email,
Security [ROIE] :

W BiteSizeDataStaging —
Database Diagrams CreatedAt i =
ot AuditCreatedAt =

1
Extemnal Resources )
Synonyms:
Programmability SELECT
ge“ri:::‘ﬁorr:ker u.UserID,
S u.Username,
ecurity )
s u.Email,
rver ects.
Rgpiv(anojn u. [Ro'l.e] '
Always On High Availabili
e e | u.CreatedAt,
B SQL Server Agent (Agent XPs disabled) GETDATE() AS AuditCreatedAt
# [ XEvent Profiler =
FROM [dbo].[User] AS u
LEFT JOIN dwh.Dim_User_Syn AS du
ON u.UserID = du.UserID
U | WHERE du.UserID IS NULL;
176% = 91 A0 T 4 Ln:8 Ch:12 Cok18 TABS CRLF
@ Query executed successfully. @ localhost (160 RTM)  sa (70)  BiteSizeDataStaging 00:00:00 0 rows

[J Ready
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Which tSQLt did we use?

tSQLt.FakeTable = Dependency Isolation

tSQLt.AssertEqualsTable - Assertion
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Dependency Isolation

ApplyConstraint
ApplyTrigger
FakeTable

FakeFunction

<5
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Assertions

AssertObjectExists
AssertEquals

AssertEqualsTable
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Testing a Function (1/2)
Converting $ = € based on a date

=>Will be used in Dimension load in the end
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Testing a Function

2 File Edit View Query Git Project Tools Extensions Window Help |/ Search~

i@~ BB E|PNewauey B9 -C - B BB =
: ¥ ¥ BiteSizeDataStaging -|| b Execute ™ J!“.‘@ 3“3 -@@ﬂ W EE | o

SQLQuery6.sq...ing (sa (57))* + x e LIS BTN
Dy CREATE FUNCTION dwh.fn_convert_dollar_to_euro

Solution1

SQLQuery10.q...ging (sa (72))*

Object Explorer

Connect> ¥ *¥

YO

[stored Procedures | - (
System Stored Procedures
4 B dbo.Load_Staging_User H @DollarValue MONEY,
% [B) DimensionUnitTest.Test_Dimension_Lc
% [ dwh.Load_Dim_User @Date DATE

¥ StagingUnitTest.Test_Staging_LoadSta

+ 1SQLtApplyConstraint
B 6 ECst Aoty Moge || RETURNS MONEY
# [ tSQLtAssertEmptyTable AS

# [ t1SQLtAssertEquals

5 [ tSQLtAssertEqualsString

# [ 15QLtAssertEqualsTable

1 [ 15QLtAssertEqualsTableSchema

# [ 1SQLtAssertLike

5 [ 1SQLtAssertNotEquals

# [ 1SQLtAssertObjectDoesNotExist

[ tSQLt.AssertObjectExists

1 & 1SQLtAssertResultSetsHaveSameMeta
& tSQLtAssertStringin

BEGIN

DECLARE @ConvertedValue MONEY
DECLARE @ConversionRate DECIMAL( 5,4)

SET @ConversionRate = CASE

# [ tSQLtFakeTable
# [ 150LtGetNewTranName END
3 [ 15QLtinstallAssemblyKey

# [ 1SQLtinstallExternalAccessKey

7 [B t5QLtLogCapturedOutput

7 @ tSQLtNewConnection

£ [ tSQLtNewTestClass

# B 1SQLtNullTestResultFormatter

¥ [ 1SQLtPrepareServer

# [ tSQLtPrivate_ApplyCheckConstraint
# [ tSQLtPrivate_ApplyForeignKeyConstre > END
# [ tSQLt.Private_ApplyUniqueConstraint L
5 ) 1SQLtPrivate_AssertNoSideEffects GO

% # [ 1SQLtPrivate_CleanTestResult ~J160% -] @ Noissues found

\ ‘ » @ Query executed successfully.

P [ ] Ready
DAaTA-CVISINE.COM

%i’ BITE SIZE DATA TALES

RETURN @ConvertedValue

WHEN @Date < '2024-01-01'

# ¢ t5Qlt.CaptureOutput THEN 0.9

i WHEN @Date < '2025-01-@1'

# [ t5QLtEnableExternalAccess THEN 0.95 I
5 B S Epectiobuanion WHEN @Date < '2026-01-01'

5 | tSQLtFail THEN 0.96

% [ 1SQLtFakeFunction ELSE 1

SET @ConvertedValue = @DollarValue * @ConversionRate

@ iocalhost (160 RTM) sa (57)  BiteSizeDataStaging 00:00.00 6 rows.

R Sign in

9 Ch:2

Cok:5

= o x

&
e
3
-
=
5]
3

TABS  CRLF
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Getting tSQLt Test Results (1/2)

SELECT =*
FROM tSQLt.TestResult
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Getting tSQLt Test Results (1/2)

File Edit View Query Git Tools Extensions Window Help | /2 Search~  Solutiont R signin — o X
@-0 | EBE| Brwaey B9 - -8B B3
“§ | BiteSizeDataDW -/ | P Execute v e B %6 SE 8| EE W -

T <o 1ow o= G- - < [ —

Connect~ ¥ ¥ O » v SELECT = 57

= @ localhost (SQL Server 16041654 - sa) & ' FROM tSQLt. TestResu1t| =
= Databases

£ System Databases
+ Database Snapshots
= W BiteSizeDataDW
¥ Database Diagrams

# ™ Tables
+ Views
# ™ External Resources

+ Synonyms
= ™ Programmability
Stored Procedures

7 ™ System Stored Procedures

# | CoreUnitTest Test_DataWarehouse_DatabaseCollation |

# B CoreUnitTest.Test_DataWarehouse_Object_Exists_Dim_User.

# @ 1SQLtApplyConstraint

# [ 1SQLLApplyTrigger

# [ tSQLtAssertEmptyTable

# [ 1SQLtAssertEquals I
1 @ tSQLtAssertEqualsString
0
¥

@ 15QLLAssertEqualsTable
# [ 1SQLLAssertEqualsTableSchema
© @ tSQLtAssertLike
1 B tSQLLAssertNotEquals
# B 1SQLtAssertObjectDoesNotExist
# [ 1SQLtAssertObjectExists
B & tSQLtAssertResultSetsHaveSameMetaData
# B 1SQLtAssertStringin
# @3 tSQLtCaptureQutput
4 [ tSQLt.DefaultResultFormatter
# B 1SQLLDropClass
@ [ 1SQLtEnableExternalAccess
1 [ 1SQLLExpectException
1 [ 15QLtExpectNoException
1 [ 1SQLtFail
1 [ 1SQLtFakeFunction
# [ 1SQLtFakeTable
# @ 1SQLLGetNewTranName
# [ 15QLtinstallAssemblyKey

+ [ tSQLtinstallExternalAccessKey . -
+ B 150LtLogCapturedOutput ~J160% -/ @ Noissues found Ln:2 Chi22 TABS CRLF
q » @ Query executed successfully. 8 localhost (160 RTM)  sa (S5)  BiteSizeDataDW  00:00:00 2 rows
[ Readv
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Getting tSQLt Test Results (2/2)
EXEC [tSQLt].[XmlResultFormatter]
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Getting tSQLt Test Results (2/2)

File Edit View Query Git Tools Extensions Window Help | % Search~=  Solutiont R signin  — =] X
@ EBH BNewquey @0 - -|B BB T2 m
¥ | |BiteSizeDataDW -l b Erecute ®  £% B@ % .'.aﬁa WV EE |9

p— e T ; Satauwers ow e o+ < IR
Comea~ § 7§ 5 Y O+ D EXEC [tsSQLt].[XmlResultFormatter] , :

# W tSQLtPrivate_RunTestClass - —
# @ 1SQLLPrivate_SaveTestNameForSession

# @ tSQLt.Private_SetConfiguration

# [ 1SQLt.Private_SetFakeViewOff_SingleView
# B tSQLt.Private_SetFakeViewOn_SingleView
# [ tSQLt.Private_SkipTestAnnotationHelper

# [ tSQLt.Private_UndoSingleTestDouble

# [ tSQLt Private_ValidatefakeTableParameters
+

W (sa (69))*

[ tSQLtPrivate_ValidateObjectsC tior
[ tSQLtPrivate_ValidateProcedureCanBeUsedWithSpyProced
[ tSQLtPrivate_ValidateThatAllDataTypesinTableAreSupports
[ tSQLtLRemoveAssemblyKey

[ t5QLt.RemoveExtemnal AccessKey

@ tSQLtRemoveObject

B tSQLtRemoveObjectifExists

[ tSQLtRenameClass

[ tSQLtReset

& 150t ResultSetFilter

B tSQLt.Run

# [ tSQLtRunAll

# W tSQLtRunC

# [ tSQLt.RunNew

% B tSQLtRunTest

# [ 1SQLLRunTestClass

# @ tSQLLRunWithNullResults

& tSQLLRunWithXmiResults
[ 1SQLLSetFakeViewOff

& [ tSQLL.SetFakeViewOn

# [ tSQLtSetSummaryError

# [ tSQLtSetTestResultFormatter
4 [ tSQLtSetVerbose

7 [ 1SQLLSpyProcedure

# [B tSQLtStubRecord

7 @@ tSOLt.SuppressOutput

# W 1SQLt.TableToText

# [ 1SQltUndoTestDoubles

# [ tSQLt.Uninstall

# [ tSQLLXmIResultFormatter

8 & Detabue g :
4 W Assemblies ~f§2324% ~| ® Noissuesfound ‘ » Ln:1 Ch:34 TABS CRLF
4 » @ Query executed successfully. @ localhost (160 RTM) sa (55) BiteSizeDataDW 00:00:00 1 rows
Ready 0
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Automation
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Automation

Azure DevOps
DbaTools
PowerShell

Database Projects

DATA-CVISINE.COM .
BITE SIZE DATA TALES /in/oliviervansteenlandt
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Setting up the Database P

BES

O file Edt View Gt Project
B-£BB

SQL Server Object Explorer

(ORI |

b @ saL Server

b M Projects - DatabaseUnitTesting

DATA-CVISINE.COM

BITE SIZE DATA TALES

Build

Debug

Debug

ax

Test Analyze TJools Extensions Window  Help £ Search -
Any CPU PSP BB B

Output

Show output from: .

Error List  Data Tools Operations | Output

/in/oliviervansteenlandt

roject(s)

® - o8 «x

DatabaseUnitTesting
& GitHub Copilot &
Solution Explorer > gx
g o-=0E1B £l
h Solut plorer (Ctrl+$) P~
3 Solution 'DatabaseUnitTesting’ (2 of 2 projects)
b &) BiteSizeDataDW
b & BiteSizeDataStaging
b

Solution Explorer | Git Changes
Properties > §X
BiteSizeDataDW Project Properties -
8
E Misc

Project File BiteSizeDataDW.sqlproj

roject Fok CAR Database! 351

0 X i
o O

Project File
The name of the file containing build, configuration, and other information about the
project

T Add to Source Control ~

@OQOli_VSteenlandt @oliviervs.bsky.social



Setting up the Database Project(s)

- BiteSizeDataDW _UnitTesting
- BiteSizeDataStaging_UnitTesting

—=2>tSQLt Framework

<5
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BES

tSQLt Framework Database

. t
0 Fie Edt View Gt Project Build Debug Test Analyze Tools Extensions  Window

Help O Search ~  patabaseUnitTesting -] - o &
P-=B8 Debug = AnyCPU Pstat - D BB B & GitHub Copilot &
SQL Server Object Explorer ~ Salution Explorer > 3 x
O P o--0aB| £
4@ sQL Server Search Solution Explorer (Ctel+§ P-
b z
B (ocaldb\MSSQLLocaIDB (SQL Server 15.0.4382 3 Solution ‘DatabaseUnitTesting’ (2 of 2 projects)
b B (localdb)\ProjectModels (SQL Server 15.0.4382 - V iteSi
= b & BiteSizeDataDW
4 B localhost (SQL Server 1604165 - 52) b 57 BiteSizeDataStagin
4 ! Databases RS 27
b Ml System Databases N
b @ BiteSizeDataDW
> @ BiteSizeDataStaging
b Security
> Server Objects
b @ Projects - DatabaseUnitTesting
Solution Explorer | Git Changes
Properties > § X
=R T
Output >3 x
Show output from: - H O

» Emor List Data Tools Operations Output

DATA-CVISINE.COM

BITE SIZE DATA TALES

/in/oliviervansteenlandt

@OQOli_VSteenlandt
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tSQLt_Framework Database Project

Only for reference

Contains all reference objects

&
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BiteSizeDataDW _UnitTest

Of rfile cdit View Gt Project Buld Debug

H-2 B8 DR =
saL Object E -~ B x
(ORI =]

4 @ SOL Server
B (localdb}\MSSQLLocalDB (SQL Server 15.0.4382 -
b B (ocaldb)\ProjectModels (SQL Server 15.0.4382 - v
4 B localhost (SQL Server 16.0.4165 - sa)
4 ! Databases
b Systemn Databases
b [%) BiteSizeDataDW
b BiteSizeDataStaging
b Security
P W Server Objects
b @ Projects - DatabaseUnitTesting

DATA-CUISINE.COM

BITE SIZE DATA TALES

Test Analyze Tools Extensions Window  Help 2 Search ~ DatabaseUnitTesting

Any CPU | psat-P B R

&
Output > 82X
Show output from: | Build - (e =R C)

=
C:\Repos\AzureDevOps \DatabaseUn1tTestingStart1ngPo1nt \tSQLL Framework\tSQLT\Stored Procedures\Private RunTest TestExecution.sqL(6 .
C:\Repos\AzureDevOps\DatabaseUnitTestingStartingPoint \tSQLt Framework\tSQLt\Stored Procedures\Private RunTest TestExecution.sql(4
C:\Repos\AzureDevOps\DatabaseunitTestingStartingPoint\tsQLt Framework\tsQLt\Stored Procedures\Private RunTest TestExecution.sql(4
C:\Repos‘\AzureDevOps\DatabaseunitTestingStartingPoint\tsQLt Framework\tsQLt\Stored Procedures\Private NoTransactionHandleTable.sq
C:\Repos \AzureDevOps\DatabaseUnitTestingStart ingPoint\tsSQLt Framework\tsQLt\Stored Procedures\Private HoTransactionHandleTable.sq
C:\Repos\AzureDevOps\DatabaseunitTestingStartingPoint\tSQLt_Framework\tsQLt\Stored Procedures\Private_NoTransactionHandleTable.sq
C:\Repos\AzureDevOps\DatabaseunitTestingstartingPoint\tsQLt Framework\tsQLt\Stored Procedures\Private NoTransactionHandlevable.sq
C:\Repos\AzureDevOps\DatabaseUnitTestingstartingPoint\tsQLt Framework\tSQLt\Stored Procedures\Private NoTransactionHandleTable.sq
C:\Repos\AzureDevOps\DatabaseUnitTestingStartingPoint \tSQLt_Framework\tSQLt\Stored Procedures\Private NoTransactionHandleTable.sq
C:\Repos‘\AzureDevOps\DatabaseunitTestingStartingPoint\tSQLt Framework\tsQLt\Stored Procedures\Private NoTransactionHandleTable.sq
C:\Repos\AzureDevOps\DatabaseUnitTestingstart ingPoint\tSQLt_Framework\tsQLt\Stored Procedures\Private_GetCursorForRuniew.sql(s,15
C:\Repos \AzureDevOps\Databaselnit Testingstart ingPoint \tSQLt Framework\tsQLt\Stored Procedures\Private GetCursorForRunAll.sql(5,15
€:\Repos\AzureDevOps\DatabaseunitTestingstartingPoint \tSQLt_Framework\tSQLt\Stored Procedures\InstallAssemblykey.sql(51,58): Warn
C:\Repos\AzureDevops\Databaseunit TestingstartingPoint\tsQLt Framework\tsQLt\Stored Procedures\RemoveassemblyKey.sql(14,58): warni
C:\Repos \AzureDevops \DatabaseunitTestingstartingPoint\tsQLt Framework\tsQLE\Functions\Private GetDropTtemCmd.sql(1,1): wWarning:
C:\Repas\AzureDevOps\Databaselinit TestingStart ingPoint \ESQLE Framework\tSQLE\Stored Procedures\UndaTestDoobles. sql(1,1): 3
C:\ReposhAzureDevops \DatabaseunitTestingStart ingPoint \ESOLE_Framework\ESQLE\Stored Procedures\undoTestDoubles. sqi(a,1): Waening
€ :\Repas\Azurebevops \fa tabasklinit Test IngStart IngPo ot \ESOLL_F rametac kY ESQ Lt \Stoned Poocedunes \UndoTes toaokiles., sql(122,%) : karniog
LSOLT Fremamork 3 C:IREPOS\AIUreutn sADAtala beti | TTes LingsS Cart i ngPoi NEYTSOLY Frmenold \i n\DebUg\ t50) 1 Framesolk . dl]
15901 ek > 3 \Repos)Asunatsmnns\Dat atesstnd H estingstantingroint it Frameseori\bin\ osimg\ SO0t Framesonk darpac
BULLE: b sincaevded o Ugsgo date; @ Tallsl
Buily owpletst at 1535 e took 17580 SUCONHT e e e

Etray List

Data Toots Qperstions

Solution Explorer
8l o--0aB £[=]
Search Solution Explorer (Ctrl+$)

3 Solution 'DatabaseUnitTesting’ (3 of 3 projects)
b 5 BiteSizeDataDW

b 51 BiteSizeDataStaging

P 21 tSQLt_Framework

Solution Explorer | Git Changes

Properties
BiteSizeDataDW
E S

E Current Connection Parameters

Database

Database
The database s schema object belongs to

iIng Database Project

== a X

& GitHub Copilot &

- g X

> BX
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Current Setup Warnings

1 way to setup (there are other ways too)
For every new version = changes to make
Alternative = Reference the .dacpac

Alternative = Post Deployment or separate scripts
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)
,%.;;. DATA-CUISINE.COM m /in/oliviervansteenlandt X @Oli_VSteenlandt @oliviervs.bsky.social

=t BITE SIZE DATA TALES
&



Cl-Unit-Testing Pipeline

@ [ 3 Pipelines - Recent x =+

& G (&  https

O Azure DevOps Dbitesizedata

ﬂ Overview
ﬁ Boards

Repos

"G

L

Pipelines
Pipelines

Environments

B b E

Releases
Wy Library
Task groups

T Deployment groups

A Test Plans
EI Artifacts

@  Project settings

BITE SIZE DATA TALES

BES

‘dev.azure.com/bite

24 Unit Testing for Datab...

DATA-CVISINE.COM

Unit Testing for Datab;

+

Pipelines

Recent All Runs

Recently run pipelines

Pipeline
© co-unitTesting

© c-unitTesting

«

m /in/oliviervansteenlandt

Last run

#20250116.27 « Update CD-Unit-Testing.yml for Azure Pipelines
#20250116.11 « Update CD-Unit-Testing.yml for Azure Pipelines

dividual C1 for @)

Q

X @OQOli_VSteenlandt

Search

w

e
& :
e\'\x

= Filter pipelines

% 6mago
@ 1m 49

@ 34m ago
& 1m2s
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CD-Unit-Testing Pipeline

@ [ 3 Pipelines - Recent x =+ = @

X
&« C o] ps//dev.azure.com/bite 620 19%20 en ile a3 = .- 'j
O Azure DevOps Dbitesizedata Unit Testing for Datab: Pipelines Q Search = 6 @ & e
i) Unit Testing for Datab... + s
ﬂ Overview Recent All Runs = Filter pipelines
ﬁ Boards
" Recently run pipelines
) Repos
Pipeline Last run
o Pipelines
#20250116.27 « Update CD-Unit-Testing.yml for Azure Pipelines ® 7mago
© co-unitTesting Fe e
4 Pipelines ividual C1 for @) ¥ master <
i #20250116.11 « Update CD-Unit-Testing.yml for Azure Pipelines ? 35
B Environments ° Cl-Unit-Testing P 9.y P & 35m ago
dividual C1 for @) ¥ master G m2s
#  Releases
Wy Library
& Task groups 5

T Deployment groups

A Test Plans
EI Artifacts

@  Project settings «
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CD-Unit-Testing Pipeline

@ [ 3 Pipelines - Recent x =+ = @

X
&« C o] ps//dev.azure.com/bite 620 19%20 en ile a3 = .- 'j
O Azure DevOps Dbitesizedata Unit Testing for Datab: Pipelines Q Search = 6 @ & e
i) Unit Testing for Datab... + s
ﬂ Overview Recent All Runs = Filter pipelines
ﬁ Boards
" Recently run pipelines
) Repos
Pipeline Last run
o Pipelines
#20250116.27 « Update CD-Unit-Testing.yml for Azure Pipelines ® 13m ago
© co-unitTesting 8 o
4 Pipelines ividual C1 for @) ¥ master <
i #20250116.11 « Update CD-Unit-Testing.yml for Azure Pipelines 3 41
B Environments ° Cl-Unit-Testing P 9.y P & 41m ago
dividual C1 for @) ¥ master G Im2s
#  Releases
Wy Library 5

& Task groups

T Deployment groups

A Test Plans
EI Artifacts

@  Project settings «
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Test Driven Development
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TDD Concepts

Write Unit Tests before starting development
Write the minimal required code to pass

Functionality testing from the start
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TDD Benefits & Challenges

+ Requirements More Clear  -Increase Code Volume

+ Less debugging in the end - Maintenance overhead

+ Documentation - Time-consuming
&
A\ PDATA-CVISINE.COM NI : - .
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Need assistance?

Shoutout to Sander Stad!

Generate your Unit Tests:
https://github.com/sanderstad/PStSQLtTestGenerator

- Works for: Database Collation, Objects Existence,
Function Parameters, Stored Procedure Parameters, Table

Columns, View Columns
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Summary
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Summary

Write Basic Unit Tests

Structure Unit Tests in a Database Project
Publish Unit Tests

Execute Unit Tests Automatically

Up Next: Code Analysis?
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Feedback
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Thank you!

Olivier Van Steenlandt
% Datawarehousing & Reporting Teamlead

m Core Member @ dataMinds.be

—— . .
vigiEd  Speaking / Blogging
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