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Overview -TDD

TDD == TesDriven Development
Developer Design Technigue
RedGreenRefactor

Write a failing test

Write just enough code to make it pass

Refactorany duplication
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Overview —TDD in DBs

Why Is agility at the database so hard?
Control / Permission issues
Tightly coupled applications
No good testing tools

Data Migration issues
If it hurts, do It more
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Overview — Agile Defined

Agile Manifesto

Individuals and Interactions over Processes and
Tools

Working Software over Comprehensive
Documentation

Responding to Change over Following a Plan

Customer Collaboration over Contract
Negotiation
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Overview — Agile Defined

Agile Manifesto
$1T 1060 OAIT U I1T OI'TI O AT 4
Talk to your data experts, your developers
Find common ground

Make incremental improvements
Build a safety net
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Overview — Goals of DataDude

Integrated Change Management for DB Apps
Provide Tools to

Manage DB Projects
Assess effects of changes to the DB

Help work in an isolated environment
Help test Updated Solutions

Simplify the deployment of changes
Facilitate Collaborative Development




Overview - Editions

DataDude(2005) (Add on to VSTS)
Team Edition for Database Professionals

(2008)
Visual Studio Team System Database Edition

(2010)
Comes for free with VSTS Developer Edition
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Overview - Tasks

Create and Deploy DBs under version control
Put existing DBs under version control
Modify Offline Representations and deploy
Compare Schemas and Data between DBs
Develop and run unit tests against DB
Objects

Generate repeatable test data
Refactordatabase changes across the DB
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Features

Version Control Database
VC a new or existing database
Refactor
Compare DBs

Generate Deployment Script
Unit Test Database

TDD Schema Changes
TDD Business Logic Change
Generate Test Data
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Demo —Version Control

Database




Version Control

Database

Existing Schema a [JJ Data Connecticns
4 ||k win-pdgspfihlccsqlexpress.fll_demo.dbo
Two Tables _J Database Diagrams
-Msgs Users 4 [ Tahles
Two StoredProcs 4 & Mgs
BRI
- PostMsg Posts a message for o
a specific user to the database. =] UserD
Take dJserlDandvarchar =] Msg
message as a parameter =] PostedOn
- Userlnfa Takes &JserlDand a [ Users
returns back all of the user HRE
information, including how =] UserD
i ATU PT OO0 OEAUBOA 1, =] FullMame
=] Location
Bic
_J Views
4 | _J Stored Procedures
| PostMsg

.| Usernfo



Version Control

Database

Get Database Under Version
Control

File

Edit View Debug Team Data Tools Test Analyze Window Help
Mew ¥ | 5] Project.
Open * | '@ Web Site..

as Team Proiect...

e A e et I R SRR S] B

Other Languages .
Qthes Project Types 2 4| SQL Server 2008 Wizard
4 Database =
ik 'Sewer | 4| Data-tier Application
Test Projects =}

K I 1LEaTahase ]
Import Database Objects and Settings... pertie
Import Script... Erenc

| Source database connection:

’»\.-in-pclgapﬂ'hln:n:'-.5::|IExpl'ess.fll_clemn:.clhc:

Choose a databaze

Ctrl+5Shift+M
Shift+Alt+MN



Version Control

Database

Schema YWiews

You now have an isolated copy 5
Ui & AAT x7 OB xEOE|= sl
change the source database S

O

4 [ Schemas
F] ‘u“_-':" dbo
a4 [ Tables
T Meets
] Users
1 Wiews
4 [ Prograrmmabhility
4 | Stored Procedures
=] PostMeet
] Userdnfo

Msgs.table.sgl - not connected

CREATE TABLE [dbo].[Msgs]

[ID] INT IDENTITY (1, 1
[UserID]  INT
[Msg] VARCHAR (160

[PostedOn] DATETIME




Version Control

Database

_ a [ Tables
7A xAT O QMsgoABAT CA O
NNeetdo AOAOUxEAOA EO AQGEOOO EI
the database. Userlnfo.proc.sgl - not connected <

) ) ) ~|CREATE PROCEDURE dbo.UserInfo =l Msg
This will require a change to the =] PostedOn
Msgcolumn in theMsgstable, @UserId int
renaming theMsgstable itself, a5
and updating the StoredProcs DECLARE (ipost_count int
We could do it by hand. or we SET (@post_count SELECT COUNT FROM Msgs WHERE UserID = (@UserId
could use the refaCtoring tools T SELECT ID, UserID, FullMame, Location, Bio, PostCount=@post count
built in. FROM Users

WHERE ID = @UserId

Userlnfo.proc.sql - not connected PostMsg.proc.sgl - not connected 3 -

“\[CREATE PROCEDURE dbo.PostMsg
@UserId int

@msg varchar(lee

INSERT INTO Msgs(UserID, Msg) VALUES (@UserId, (@msg
RETURN




Version Control

Database

4 ] Msgs
a4 [ Columns

We use the Refactoring Option
to rename the column, and by
OAl AAOET ¢ OO0OAOEA

Open

Add y o
iti i straints
shows us what it is going to do G [
Rename... | Refactor e
Eully-qualify Mames... Yiew File in Solution Explorer stics

View Dependencies

. Imns
= Properties
Rename - [dbo].[Msgs].[Msg] B |@
MNew name:
Location:

[dbe].[Msgs]
| Preview changes
Assume default project schema dbe for unqualified script and unit test references,

Update references in schema cbjects containing warnings or errors

| oK | | Cancel

Rename 'Msg' to '[Meet]":
—__r Schema Objects
: =y Msgs.tablesql
-Zp [Msg]  VARCHAR (160} NOT MULL,
,_"'J PostMsg.proc.sgl

----- 7 Seripts



Version Control

Database

We can even see the change in
the context of the DDL by D vicw

.. . review changes:
clicking on the change in the CREATE PROCEDURE dbo.Posthsg
preview window.

----- =7 Scripts

@UserId int

i @imsg varchar(16@
When we click on Apply, the @msg varcha
change is made to the version P

controlled local copy. INSERT INTO Msgs(UserID, [MNeet]) WALUES (@Userld, (@msg

RETURN

—,_b‘_l Mzgs.tablesgl
-7
i----l_.:h'_| PostMsg.proc.sgl
P INSERT INTO MsgsiUserlD, Msg) VALUES (@ Userdd, @msg)

- ----- 7 Scripts

‘eview changes:
CREATE TABLE [dbo].[Msgs]

[1D] INT IDENTITY (1, 1
[UserID]  INT
[Neet] VARCHAR (168

[PostedOn] DATETIME



Version Control

Database

Rename 'Msgs' to 'Meets”
We also need to change the 75y Megetablesd
table name, so we can use e .fié,.[nfclpmﬁll
refactorfor that as well. . ZD SET @post_count = (SELECT COUNT(*) FROM Msgs WHERE UserlD = @Userld)
-2y PostMsg.proc.sql
It detects the need to Update ¢ D INSERT INTO Megs(UserD, [Meet]) VALUES (@Userld, @msg)
the constraints as well

Rename 'Msgs' to 'Meets"

—,_'“_, PK_Msgs.pkey.sql

¢ P ALTER TABLE [dbo] [Msgs]
—,_"‘_l FE_Msgs_Users.fley.sql

P 2P ALTER TABLE [dba].[Msgs;
—,_'“_| DF_Msgs_PostedOn.defeonst.:

Preview changes:
ALTER TABLE [dbo].Neets

AND FORICTOATRT THRE M- e M



Version Control

Database

Changing the Stored Proc
name can also be done through
Refactoring

But changes to the values
returned from theUserInfo
stored proc would have to be
done by hand.

Also note that therefactorings
only look at the database not
your code which accesses or
uses the database

7 Schema Objects

|3y PostMsg.proc.sql

— Scripts
/!l Data Generation Plans
Preview changes:

CREATE PROCEDURE dt

SELECT ID, UserID, FullMame, Location
FROM Users
WHERE ID gLSE’Id

Bio

PostCount

fpost_count



Version Control

Database

We can now Compare the Data | Tools Test Analyze Window Help
schema ChangeS to see how Schema Compare - F 5 Mew Schema Comparison...

this would deploy it to the Ntz Crmnars \ S S
database

New Schema Companion ot

Schemas Target Schema
® Project: Project
Knitte -
Database o aba
win-pdgbpfihicc\iglepress fil_demodbo M
Edit Connection New Connection
Database file Dratabase file
] pare Set
b LCMD 1abl

¥ Lance
! [ Database Opticns
1

I [ Tahles

Missing & Drop 0 dboMsgs

[Hew ] dbo.Meets & Create

Equal = dbo.Users @ Skip 1 dbo.Users

1 Views

1 Synonyms
! [ Stored Procedures
Missing A Drop =] dbo.Postisg
[ ew 1 dbo,PostNeet = Create



Version Control

Database

Output
By DefaUIt’ ChOOSIﬂg to deploy Showe output from: | Build - ] & = =
creates a SCrlpt Wh|Ch can be Knitter -» C:\Usersh\Cory Foy\Documents\visual Studio 2e18\Projects\knitter‘\Databasel‘\sqlhdebug
run to dO the aCtual dep|oy ------ peploy started: Project: Knitter, Configuration: Debug any CPU ------

peployment script generated to:
CiwUsers'wory Foy'\DocumentsiWisual Studic 28le'Projectsknitter\Databasel‘sgqlidebugiknitter.sql

File Edit Format View Help

DROP DATABASE [S{patabasename)]:

PRINT N'Creating S$(DatabaseName

GO

CREATE DATABASE [S(DatabaseName)]
ON

PRIMARY (NAME

LOG ON (NAME

[f11_demo], FILENAME
[(f11_demo_log], FILE!

nn

GO |
EXECUTE sp_dbcmptievel [S(DatabaseName)

GO
IF EXISTS (SELECT 1

FROM [master]. [dbo]. [sysdat
WwHERE [name] = N'S(Database!

BEGIN
ALTER DATABASE [S(DatabaseName)
SET ANSI_NULLS ON,

ANSI PADDING ON,



Version Control

Database

Deploy action:

Create a deployment script (sgl) and deploy to the database

We can also choose to have it Deployment script name:

automatically deploy to a Nitter.sql

database. For example, here Target Database Settings

we have it deploying to a local Target connection:

SQ LEXPRESS Database Data Source= (local)\SQLEXPRESS:Integrated Security=TrugPooling=False

Target database name:

Output

fll_demo
= Show output from: | Build = il

Deployment cenfiguration file: (1 row(s) affected]

- . (1 row(s) affected)
[L} Data Connections

4 [0, win-pdgBpfThlcc)\salemrare fll_daman din

"3 Database Diag (&] Refresh ========== Deploy: 1 succeeded, & failed, @ skipped ==========
4 [ Tables X Delete '
a _'|I1_J
D Change View
=] UserdD Modify Connection...
=] Msg
Posted
3 :LI_C s Compare Schema
4 EErS
Bl Compare Data

And everything should still 3 Used|  Publish to provider..
work (meaning no data loss) Sl FulNoll _New Query

exec Uzerlnfo l

ID LserlD FullMame Location Bio MeetCount

2 cory_fio ConyFo Bayonet Point, FL See conyfoy.com 1
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Demo — Unit Test Database




Unit Test Database

We have a new requirement for
scalability. Instead of doing a
count foruser_infq we want a
new table which just has a
user_idand count. This field
should be updated on every
Neetby the user, and should be
the one queried to get the
currentNeetcount.

But, we want to make sure that
all of our existing scripts work.
Unit Testing to the rescue!

Add a new Test Project to our
Solution, then delete the
UnitTestl.cs file. Then right
click on the Test Project, do a
New->Add Item, and select
Data-> Database Unit Test.
Name it
NewNeetUpdatesNeetCount

Add Mew Project [-® |@

Recent Ternplates

| MET Framework 4 ~ | Sort by | Default

v| Search Installed Termn 2

Type: Test Documents

Installed Templates

Test Documents

:| Test Project
Visual C# L @ L

Other Languages

A project that contains tests,

Other Project Types
Database
4 TestProjects

Test Documents

Online Templates

Marne: kritterTests
Location: Civlsers\Cory FoyDocurnentsiisual Studio 2000Projects\Knitter = | Erowsse... |
Add Mew Itern - TestProjectl
Installed Templates Sort by: | Default
4 Visual CF Itemns e
Code “ = Database Unit Test

]

General 3 '“‘j HML Schema

LTS



Unit Test Database

Database Unit Tests execute
against a real database
ATTTAAOQGET T8 31
tell it which database to
execute against.

Note that in this screen we can
Execute the tests using one
connection, and validate using
a different one. This is
important when you have your
production code which uses a
limited access user.

7A81 1 Al Ol
deploy the project to the
database before the tests are
run

EAOA

-

E

O

Project 'KnitterTests' Configuration

=)
Specify the database configuration settings for the current test project, These settings

are stored in the app.config file in the test project, You must rebuild the test project
before these settings are applied.

Database connections

Execute unit tests using the following data connection:

win-pdgdpfihlochsglexpress fll_dermo.dbo -

Edit Connection,.. Mew Connection,.,

Use a secondary data connection to wvalidate unit tests:

Choose a database

Deployrnent
¥ Automatically deploy the database project before unit tests are run
Database project:
Knitter.dbpraj -
Deployrment configuration:
Debug hd
Database state

Generate test data before unit tests are run:

(Mone selected)

(o] 4 Cancel



Unit Test Database

We now see the DB Test screen.
Note that we can have Prest,
Test and Postest scripts.

These can be used for setting
the database into specific
states. All tests are written in
SQL, and then validated by the
Test Conditions at the bottom

of the screen.

NewhieetpdatestiectCaurntcs Design] < [

DatabaseTestl - [Test VI 28 (| A || Rename...
Pre-test

Post-test

Use this script to test the database, This scriptis required for every database unit test,
Click here to create,

Test Conditions:

Data Checksum

Marre Type Walue +

" bl 4



Unit Test Database

|DatahaseTest1 - ||Test - | |:| |.;_\| | Rename...

7 E A O X A 6 O A X AT O E “declare {@preCount int
that, with an existing user who
as. A A tefode, when we call

declare {@postCount int
declare @TEST_USER_ID int

SET @TEST USER ID = 1

the PostNeetstored procedure,
that the NeetCounttable is
updated. So our test will look
something likethis (Arrange
Act, Assert)

SET @@preCount

SET (@postCount

exec PostNeet @TEST_USER_ID

SELECT totalNeets FROM NeetCount WHERE UserID

"This is a test message”

SELECT totalNeets FROM NeetCount WHERE UserID

@TEST_USER_ID

@TEST USER_ID

SELECT (@postCount - @preCount) as PostCountDifference
Test Conditions: -
= 3 3 A ~ ~ . |DataChecksum '||'|JJ||(\|
7AG1 1 OEA] | AAA —
L. Marmne Type Walue +
default test Condltlon (by inconclusiveConditionl éInconcIusive The test is inconclusive. +

clicking the Red x)

Test Conditions: Properties v 0 x

4 E A I X A 6 | I A E I | O|Sca|ar‘u"a|ue '||-u-' ||{\| PostCountDifference Microsoft.Data.Schermal -
6 Al OAo AOI i OEA Type R
hlt the pIUS S|gn, COﬂfIgUI’Ing |t PostCountDifference ScalarWalue 1 ‘ (Marne) PostCountDifference
tO eXpeCt that the |aSt quel’y Column number 1
our test runs will return the Enabled I
O Al O A O X 6 E I 21 x X h #1 1 O | X Mull expected True

ResultSet 1

Rowy number 1




Unit Test Database

~

A %) O F] % A Fo) ‘I ‘I 0] (’“j’l‘ (‘Test Snalyze  Window Help
the built-in runner. Note that o] NewTest.. | | <R
the first time you run the tests, *d  Load Metadata File.. BT T | S S Se

L+

It WI” be SIOW because It haS tO ‘ﬁj‘ Create Mew Test List.. _inllfinn Fwmlnrer

synchronize some information. i » | b Testsin Current Cantext Ctrl+R, T
Debug P % Al Tests in Solution Ctrl+R, &

9 | (~) 6 i ‘l O A A O E A O %est'Re;ults ST T o ’

you rightclick on the test and =00 | W | Cory Foy@WIN-P4GEPFTHLCC 2 ~| | “p Run ~ be] Debug - B

OAU O6 E A x 4 A OO0 2 W) Testrunfailed Results: 071 passed; Itern(s) checked: 1
you can see the exact error Fesult Test Mame Froject Error Message

message v 42| Failed DatabaseTestl KnitterTests Test method KnitterTests,Me:

4EA AOOI O EO OE A =] ErorMessage

aCtua”y have a table called Test method Knitt,arTests.NEWNFEtLlpdat,asNegtCDunt.D?tahaseTestI‘L threw exception:
. . Iystern.Data. 5qlClient. SqlException: Invalid object name 'MeetCount’,

NeetCount Well, this will never e

Al h 1A0O60 AAA EOSB



Unit Test Database

opy M Schema Wien -~ 0
So, do we go to the database? = | (2] &) g0 i | 2] 22
Nopez we make the change 4 (] Knitter

right from our project. In our Ll Assemblies

. . Schemas
schema view, we click on the o=

4 g dbo
Tables node, then choose Add =1
>Table. I 3 Table.. Add '
ﬂ = bz Properties
| lIII'II"'IIII"\

7 A 6 ‘I ‘I N\eé‘GOI&’]tS(EV@ j Table Database Project
stand a chance of having our - ,

. - Trigger Database Project
unit tests pass. '_

'L\J Unigue Key Database Project
Marne! MeetCount

7 A 6 || Al OI AE | | I MeetCounttable.sgl - not connected < JUELE]
have the columns we are —ICREATE TABLE [dbo].[NeetCount]

looking for and save it.

UserID int
totalleets int DEFAULT @




Unit Test Database

.. ~ s s - R .. B TestResults
| X . $ A ol OAOOI H: 5 | W3 | Cory Foy@WIN-P4G8PFTHLCC 20 ~| | “p Run ~ k¢] Debug = By
they fail again. But for a

i L &) Testrunfailed Results: 0/1 passed; Itern(s) checked: 1
different reason this time

Fesult Test Marne Project Error Message
wl ,=]&d Failed DatabaseTestl KnitterTests ScalarvalueCondition Condit

. - E M
Yep. Our table is there, but froriesage 5 | | |

X i i . ZralarvalueCondition Condition (PostCountDifference) Failed: The walue in ResultSet 1 Row 1 Colurmn Lwas null,
nothing is being inserted. How The expected value is '1'

did our table get there?
Remember that when we setup
the test we told it to deploy the
DB project before running
tests. So it added the table to
the database before running
the testsz just by us clicking
Run.



Unit Test Database

Now that our unit test is failing

for logic reasons, we can make

the change to the stored

procedure. Again, we change it

by opening it from the Schema

view rather than changing the

database directly. But look at N 3
OEA POIi As 7A60A &£ O A 1 OO0 EEOO0O
business decision at what

point shouldUserIDrecords get

inserted intoNeetCoun®

)y 060 AAAEAAA OEAO Obi1T OOAO
Qrgatipn a\rqcord_will,gg,-tv 1 L L A ’
ET OAOOAA ET h AT A OEAO xAd81 1 I AAA

a migration effort to move

existing records. With those
taken care of, we can focus
back on modifying this Proc.

i 9A0h xAB8OA ECIT T OET C
transactions, etc for now)



