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SQL Server

SQL Server Express

— Free version of SQL Server that has all we need for the
exercises in this Tutorial

SQL Server Express consist of 2 parts (separate
installation packages):
— SQL Server Express

— SQL Server Management Studio (SSMS) — This software can
be used to create Databases, create Tables, Insert/Retrieve
or Modify Data, etc.

SQL Server Express Installation:
https://youtu.be/hhhggAlUYo8



https://youtu.be/hhhggAlUYo8

SQL Server Management Studio

s * 3 vat SQL Server Management Studio fellla =3
il

Fi lit View Query Debug Tools Window Community Help
Einewoue)| Oy | [ | 25 I & | o

T | SCHOOL = - | ? Execute b v i3 H[E] | aEEan = 2

Obj & L S ﬂ SQLQuery1.5ql - P..SCHOOL (sa (52))| ~ X ||Properties ~ a2 x
mr\ve select = from SCHOOL| Y Current connection parameters ~
= LB PC88235\DEVELOPMENT (BQL Serve -~ B
= atabases
1 [ System Databases = Aggregéte Status
LJ LIBRARYSYSTEM H Elcnnejti:l'cn ¥ 00:00:00.0270016
- apse me H H of
Our Data l: ase erte your Query here - Finish time  20.03.2012 08:28:1
ES Database Diagrams Name PC88235\DEVELO
= @ Tables Rows returne: 4
= I_J System Tables Start time 20.03.2012 08:28:1
= = dbo.CLASS State Open
1 dbo.COURSE B Connection
YOU I@ =1 dbo.GRADE = Connection n PC88235\DEVELOF
2 dbo.SCHOOL = ) ‘ - | = B Connection Details
1 dbo.STUDENT Connection e 00:00:00.0270016
Ta bl@@ dbo.STUDENT_COURS £ Results | [7y Messages Connection fi 20.03.2012 08:28:1
= dbo.TEACHER Schoolld  SchoolName Description Address Phone PostCode PostAddress Connection n| 4
=] dbo.TEACHER_COURS 1 TucC The best school Telemark NULL NULL NULL Connection s 20.03.2012 08:28:1
?—‘ Views 2 MIT OK School USA NULL NULL NULL Connection s Open
E] Synonyms 3 NTNU The second best school Trondheim NULL  NULL NULL Display name PC88235\DEVELOH
3 Programmability 4 4 University of Oslo  The third best school Oslo NULL  NULL NULL Login name sa
lj Service Broker Server name PC88235\DEVELOH
g ::Zr:r?; h I f Server versior 10.50.1600
oS 5 | The result from your Query
| J WEATHERDATA ) | SPID 52
Security [ Name
ien/rer ?bjeds - The name of the connection.
= ‘ » (@ Query executed successfully. PC88235\DEVELOPMENT (10.50 ... | sa (52) | SCHOOL | 00:00:00 | 4 rows

Lnl Col 21 Ch21 INS




J_\;-‘\ XPS15HPH\SQLEXPRESS.BOOKSYSTEM - dbo.BOOK - Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) P = O x
File Edit View Project Debug TableDesigner Tools Window Help

= | i3~ = M | 2 New Query [Iy oy 0y %| X o Al , > v | E| Generic Debugger ~

Obec Explre Q] vsisrersaiee..vstew- seosook - < IR

Connect~ 43 &3 ¢ 5 Column Name Data Type Allow Nulls

=] LB XPS15HPH\SQLEXPRESS (SQL Server 13.0.1742 - sa) ~ % ; Bookld int
= [ Databases Title varchar(100)
[: System Databases Author varchar(100)
| J BOOKAPP
|J BOOKS Category varchar(100)
= |J BOOKSYSTEM
[C3 Database Diagrams
= [ Tables %
[ System Tables
[ FileTables
3 dbo.BOOK

oxooagd

H Views Column Properties

3 Synonyms

L3 Programmability 21 =

g :te:rl;ceEBroker Condensed Data Type int N

& Secur?ty Descrip‘tion
u CHART Deterministic Yes
U COMPANYDB DTS-published No
U LOGGINGSYSTEM > Full-text Specification No
U MEASUREMENT_SYSTEM Has Non-SQL Server Subscriber No
| J MEASUREMENTDB v Identity Specification Yes
U MONITORING (Is Identity) Yes
| J OPPTAK Identity Increment 1
u PERSONDATABASE Identity Seed 1
|J scHooL Indexable Ves
L:] STUDENT Is Columnset No
| J TEMPERATURESYSTEM Is Sparse No
u TEST Merge-published No
|J TOOLSYSTEM Not For Replication No
U USN Replicated No o
| J VOTINGSYSTEM L
| J WEATHER Identity Specification
| J WEATHERSYSTEM

3 Security




https://www.halvorsen.blog c

erwin Data Modeler

Hans-Petter Halvorsen Table of Contents




erwin DM - [erwin Database Model.erwin : ER_Diagram_163] = ] X

Options ™ -8 X

View Diagram Model Mart Actions Tools Help

- oo = malalelele) ¥ Cut !-=-| -3] Go To...
= pd 3 avaboo | B L15| @ rro
Ehi oy B Paste @o Select ﬁRep[ace

Toolbox Drawing Clipboard Editing
EES9 B DD0DE A & = =-. FRY 0B Pyl v e o]0 ®- & O

W @0 8 8
=-[3 Model_1 A
& Aggregates
ﬁ Always Encrypted K...
[T Annotations
Application Roles
7 Assemblies
:% Asymmetric Keys BOOK
—x Certificates Bookld

8% Credentials
Cryptographic Provid... Title

[E* Data Movement Rul... Author
Data Movement Sor... Category
Database Audit Specifi ([ | e

Model Table View Identifying Non-Identifying View/Materialized Annotation
Templates ~ Rel.

@ Database Encryption K

Database Roles
Databases

@} Datatype Standards
% Default Values
= Domains I}
[&} ER Diagrams

F Files

ﬁﬁ Fulltext Catalogs
ﬁ Fulltext Stoplists

(W¥ Functions
& Logins
% Model Sources
6 Naming Standards
'ﬂé Partition Functions
EF Pattion Schemes
[4}‘ Pemissions
Lf Relationships
@& Resource Pools
| Schemas
= . . v

&

< > <
[ Model [ Subject Area “\ER Diagram_163 /
Action Log I X Advisories I X Overview a x
‘E_lj i RS R TR W A Y [ERSE BODK

Bookld

Author
Category

é_g Details A Summary
Ready Non-Mart Model SQL Server 2016/2017/2019 100% - ——+—+




Database Script

CREATE TABLE [BOOK]

(
[BookId] [int] IDENTITY(1, 1) NOT NULL PRIMARY KEY,
[Title] [varchar](100) NOT NULL UNIQUE,
Author] [varchar](100) NOT NULL,
Category] [varchar](100) NOT NULL
)
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Structured Query Language

e Structured Query Language (SQL) is used to
write, read and update data from the
Database System

* You can use SQL inside the “SQL Server
Management Studio” or inside your Python
script.

* SQL Example: select * from SCHOOL



Database CRUD

All Database Systems supports CRUD
C — Create or Insert Data

R — Retrieve Data
U — Update Data
D — Delete Data

Let's go through some examples



&,
SQL Examples <A
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
CRUD: C — Create or Insert Data, R — Retrieve (Select) Data, U — Update Data, D — Delete Data



Insert Data

INSERT INTO BOOK (Title, Author, Category)

VALUES
GO

('Python Program', 'Knut Hamsun',

‘Data’)

INSERT INTO BOOK (Title, Author, Category)
('Music History', 'Elvis Presley', 'Music’)

VALUES
GO

INSERT INTO BOOK (Title, Author, Category)

VALUES
GO

('Et Dukkehjem', 'Henrik Ibsen',

"Novel')



https://www.halvorsen.blog

Improved Database Design

We update our simple Database with more Tables

Hans-Petter Halvorsen Table of Contents




erwin DM - [erwin Database Model.erwin : ER_Diagram_163] = ] X

View Diagram Model Mart Actions Tools Help Options ™ -8 X

L : — OooO00 % Cut "7 -36oTo..
b - = 1
)| = pd B AT > 6T B L15| @ rro
Model Table View Identifying Non-Identifying View/Materialized Annotation || Paste Delete Select
Templates ~ v e Rel. o = {3 Replace
Toolbox Drawing Clipboard Editing
BERES B, BE0O0E A & =2 === _iQQ5@H =R 9 0@ B - Physicl |v [ & §

Model Explorer 4 x erwin Database Model.erwin X .
A

R T

=-[3 Model_1 A
& Aggregates
@& Aways Encrypted K...
[T Annotations

Application Roles

7 Assemblies
2% Asymmetrc Keys AUTHOR BOOK :
ﬂﬁ Cettficates Autharld | Bookid [
Credentials - t
Cryptographic Provid... AuthorName :< S Ilﬂtﬁ 1d (FK f
[ Data Movement Rul... Country | o Cu or (ld )FK I
g Data Movement Sour... EMail | ,ﬁatﬁeﬁggiyﬁﬁﬁﬁﬁ)ﬁz
Database Audit Specifii
@ Database Encryption K
Database Roles
Databases
g Datatype Standards
Default Values
% Domains CATEGORY h
@-[&} ER Diagrams Categoryld k
F Files ‘
ﬁﬁ Fulltext Catalogs pateQDryName

3 Fulltext Stoplists
(W¥ Functions

@ & Logins
% Model Sources
6 Naming Standards

% Partition Functions
EF Pattion Schemes

@& Resource Pools
o Shemss v
< > < >
[ Model [ Subject Area “\ER Diagram_163 /
Action Log I X Advisories I X Overview a x
0 BB 9 Eee 2 e (= R ':..-‘ i
= s
A Set Column property Physical Data Type ~| | [E9 Create Object =2 [
B Set Column property Physical Data Type v
J
é_g Details A Summary
Non-Mart Model SQL Server 2016/2017/2019 100% = ——+—+

For Help, press F1



Y Forward Engineer Schema Generation Wizard
Schema Generation Preview
This page provides a preview of the Forward Engineer Schema Generation.

Bls B & @
CREATE TABLE [AUTHOR]
(
[AuthorId] int IDENTITY ( 1,1 ) NOT NULL ,
[AuthorName] varchar(100) NOT NULL ,
[EMail] varchar(160) NULL ,
[Country] varchar(160) NULL ,
PRIMARY KEY CLUSTERED ([AuthorId] ASC)
)
go
CREATE TABLE [CATEGORY]
(
[CategoryId] int IDENTITY ( 1,1 ) NOT NULL ,
[CategoryName] varchar(100) NOT NULL ,
PRIMARY KEY CLUSTERED ([CategorylId] ASC),
UNIQUE ([CategoryName] ASC) I
)
go
CREATE TABLE [BOOK]
(
[BookId] int IDENTITY ( 1,1 ) NOT NULL ,
[Title] varchar(100) NOT NULL ,
[AuthorId] int NOT NULL ,
[CategoryId] int NULL ,
PRIMARY KEY CLUSTERED ([BookId] ASC),
FOREIGN KEY ([AuthorId]) REFERENCES [AUTHOR]([AuthorId]),
FOREIGN KEY ([CategoryId]) REFERENCES [CATEGORY]([CategoryId])
)
go

< Back Next > Generate ‘ l




CREATE TABLE [AUTHOR]

(
[AuthorId] int IDENTITY ( 1,1 ) NOT NULL ,
[AuthorName] varchar(100) NOT NULL ,
[EMail] varchar(100) NULL ,
[Country] varchar(100) NULL ,
PRIMARY KEY CLUSTERED ([AuthorId] ASC)
)
go
CREATE TABLE [CATEGORY]
(
[CategoryId] int IDENTITY ( 1,1 ) NOT NULL ,
[CategoryName] varchar(100) NOT NULL ,
PRIMARY KEY CLUSTERED ([CategoryId] ASC),
UNIQUE ([CategoryName] ASC)
)
go
CREATE TABLE [BOOK]
(
[BookId] int IDENTITY ( 1,1 ) NOT NULL ,
[Title] varchar(100) NOT NULL ,
[AuthorId] int NOT NULL ,
[CategoryId] int NULL ,
PRIMARY KEY CLUSTERED ([BookId] ASC),
FOREIGN KEY ([AuthorId]) REFERENCES [AUTHOR]([AuthorId]),
FOREIGN KEY ([CategoryId]) REFERENCES [CATEGORY]([CategoryId])
)



insert
values

go

insert
values

go

Insert Authors

into AUTHOR (AuthorName, Country, EMail)

("Knut Hamsun',

"Norway', 'knut.hamsun@gmail.com')

into AUTHOR (AuthorName, Country, EMail)

("Henrik Ibsen',

"Norway', 'henrik.ibsen@gmail.com')

insert into AUTHOR (AuthorName, Country, EMail)

values
go

('"Jo Nesbg',

"Norway ',

'jo.nesbo@gmail.com")



Insert Categories

insert into CATEGORY (CategoryName)
values ('Programming')

go

insert into CATEGORY (CategoryName)
values ('Science')

g0

insert into CATEGORY (CategoryName)
values ('Science fiction')

g0



Insert Books

INSERT INTO BOOK (Title, Authorld, Categoryld)
VALUES ('Python Programming', 1, 1)
GO

INSERT INTO BOOK (Title, AuthorId, CategoryId)
VALUES ('Music History', 2, 2)
GO

INSERT INTO BOOK (Title, AuthorId, CategoryId)
VALUES ('Et Dukkehjem', 3, 3)
GO
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Stored Procedure

CREATE PROCEDURE CreateBook
@Title varchar(100),
@AuthorName varchar(100),
@CategoryName varchar(100)
AS

DECLARE

@AuthorId int,

@CategoryId int

select @AuthorId=AuthorId from AUTHOR where AuthorName=@AuthorName

select @CategoryId=CategoryId from CATEGORY where CategoryName=@CategoryName

INSERT INTO BOOK (Title, AuthorlId, Categoryld)
VALUES (@Title, @AuthorlId, @Categoryld)

GO



Using Stored Procedure

CreateBook 'SQL Programming', 'Knut Hamsun’, Programming'
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View

CREATE VIEW GetBookInformation

AS

SELECT

BOOK.Title

AUTHOR . AuthorName

BOOK . AuthorId

AUTHOR.EMail

AUTHOR. Country

CATEGORY.CategoryName

BOOK .Categoryld

FROM BOOK
AUTHOR ON BOOK.CategoryId = AUTHOR.AuthorId
CATEGORY ON BOOK.CategoryId = CATEGORY.Categoryld

GO



Using View
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