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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	databases!

Examples:
• Bank/Account	systems	
• Information	in	Web	pages	such	as	Facebook,	Wikipedia,	
YouTube,	etc.

• …	lots	of	other	examples!	(Give	me	5	examples)



Database	Management	Systems	(DBMS)

Here	are	some	examples:
• Oracle
• MySQL
• MariaDB
• Sybase
• Microsoft	Access
• Microsoft	SQL	Server
• ... (we	have	hundreds	different	DBMS)
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with	the	Data	in	the	Database

The	Database	Engine	is	the	core	
service	for	storing,	processing,	
and	securing	data.

The	Database	Engine	and	the	Management	Studio	can	be	
on	the	same	computer	or	on	different	computers.	From	the	
Management	Studio	you	can	connect	to	a	local	Database	
Engine	or	a	Database	Engine	located	in	a	network.



Microsoft	SQL	Server
SQL	Server	consists	of	a	Database	Engine	and	a	Management	Studio.	The	Database	Engine	has	no	graphical	interface	-
it	is	just	a	service	running	in	the	background	of	your	computer	(preferable	on	the	server).	The	Management	Studio	is	
graphical	tool	for	configuring	and	viewing	the	information	in	the	database.	It	can	be	installed	on	the	server	or	on	the	
client	(or	both).

SoftwareSoftware



SQL	Server	2016	Express	Edition

You	need	to	install	the	following	
components:
• Step	1:	Database	Engine
• Step	2:	Management	Studio



Database	Engine

A	database	engine	(or	storage	engine)	is	the	
underlying	software	component	that	a	database	
management	system	(DBMS)	uses	to	create,	
read,	update	and	delete	(CRUD)	data	from	a	
database.	
The	Database	Engine	is	the	core	service	for	
storing,	processing,	and	securing	data.



SQL	Server	Management	Studio	(SSMS)

Write	your	Query	here

The	Results	from	your	Query

Your	Database

Your
Tables

Your	SQL	Server
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Where	do	you	find	the	Installation	Files?
SQL	Server	2016	Express	Edition
https://www.microsoft.com/en-us/download/details.aspx?id=52679



SQL	Server	2016

Step	1:	Install	Database	Engine



Installation	Type



New	SQL	stand-alone installation



License	Terms



Install Rules



Feature	Selection



Instance Configuration

Don't	change	the	Default	Instance	
ID,	which	is	“MSSQLSERVER”

Normally	you	select	“Default	instance”



Instance Configuration

If	you	already	have	a	SQL	Database,	you	should	select	“Named	instance”



Server	Configuration



Database	Engine	Configuration

Select	Mixed	Mode

Enter	a	Password	for	the	sa user
Make	sure	to	remember	it!



Complete



SQL	Server	2016

Step	2:	Install	Management	Studio



Install SQL	Server	Management	Studio

Also	available	from:
https://msdn.microsoft.com/en-us/library/mt238290.aspx



Download SQL	Server	Management	Studio	



Download SQL	Server	Management	Studio	



Install SQL	Server	Management	Studio	



The	SQL	Server	Installation	is	finished



SQL	Server	2016

Step	3:	Start	using	SQL	Server



SQL	Server	Management	Studio	(SSMS)

Write	your	Query	here

The	Results	from	your	Query

Your	Database
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Create	a	New	Database

Name	you	database	
according	to	your	Project

1

2



Create	Tables	with	the	Management	Studio
Even	if	you	can	do	“everything”	using	the	SQL	language,	it	is	sometimes	easier	to	do	something	in	the	
designer	tools	in	the	Management	Studio	in	SQL	Server.
Instead	of	creating	a	script	you	may	as	well	easily	use	the	designer	for	creating	tables,	constraints,	
inserting	data,	etc.

Select	“New	Table	…”: Next,	the	table	designer	pops	up	where	you	can	add	columns,	data	
types,	etc.

1 2

In	this	designer	we	may	also	specify	constraints,	such	as	primary	keys,	
unique,	foreign	keys,	etc.



Structured	Query	Language

Tutorial:	Structured	Query	Language	(SQL):	http://home.hit.no/~hansha/?tutorial=sql

SQL	(Structured	Query	Language)	is	a	database	computer	language	designed	
for	managing	data	in	relational	database	management	systems	(RDBMS).

• 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



Insert	Data	into	the	Tables	using	SQL

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

...

Example:



Create	Views	using	Management	Studio
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4Add	necessary	tables
Save	the	View

Graphical	Interface	where	you	can	select	columns	you	need



IF EXISTS (SELECT name
FROM   sysobjects
WHERE  name = 'CourseData' 
AND type = 'V')

DROP VIEW CourseData
GO

CREATE VIEW CourseData
AS

SELECT
SCHOOL.SchoolId, 
SCHOOL.SchoolName, 
COURSE.CourseId, 
COURSE.CourseName,
COURSE.Description

FROM
SCHOOL 
INNER JOIN COURSE ON SCHOOL.SchoolId = COURSE.SchoolId
GO

select * from CourseData

You	can	Use	the	View	as	an	ordinary	table	
in	Queries	:

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

Inside	the	View	you	join	the	
different	tables	together	using	
the	JOIN operator

The	Name	of	the	View

Create	View:

Using	the	View:

This	part	is	not	necessary	– but	if	you	make	any	
changes,	you	need	to	delete	the	old	version	
before	you	can	update	it

Create	Views	using	SQL1

2



Create	Stored	Procedures
IF	EXISTS	(SELECT	name

FROM			sysobjects
WHERE		name =	'StudentGrade'	
AND	 type	=	'P')

DROP	PROCEDURE	StudentGrade
OG

CREATE	PROCEDURE	StudentGrade
@Student	varchar(50),
@Course	varchar(10),
@Grade	varchar(1)

AS

DECLARE
@StudentId int,
@CourseId int

select	StudentId	from	STUDENT	where	StudentName =	
@Student

select	CourseId from	COURSE	where	CourseName =	@Course

insert	into	GRADE	(StudentId,	CourseId,	Grade)	
values (@StudentId,	@CourseId,	@Grade)
GO

A	Stored	Procedure	is	like	Method	in	C#	- it	is	a	piece	of		code	with	SQL	
commands	that	do	a	specific		task	– and	you	reuse	it

Input	Arguments

Internal/Local		Variables

Procedure	Name

SQL	Code	(the	“body”	of	the	
Stored	Procedure)

Note!	Each	variable	starts	with	@

Create	Stored	Procedure:

This	part	is	not	necessary	– but	if	you	make	any	changes,	
you	need	to	delete	the	old	version	before	you	can	
update	it

execute StudentGrade 'John Wayne', 'SCE2006', 'B'

Using	the	Stored	Procedure:



Start	using	SQL	Server

1. Tutorial:	SQL	Server	Management	Studio
https://msdn.microsoft.com/en-us/library/bb934498.aspx

2. Tutorial:	Getting	Started	with	the	Database	Engine
https://msdn.microsoft.com/en-us/library/ms345318.aspx

3. Tutorial:	Writing	Transact-SQL	Statements
https://msdn.microsoft.com/en-us/library/ms365303.aspx



Videos
• Introduction	to	Database	Systems
https://www.youtube.com/watch?v=n75iPNrzN-o

• Introduction	to	ERwin
https://www.youtube.com/watch?v=P3n6hRNup8Y

• Introduction	to	SQL	Server
https://www.youtube.com/watch?v=SlR4KOhAG1U

• Database	Views	and	Stored	Procedures
https://www.youtube.com/watch?v=SHELF_iQUeU

• Database	Development
https://www.youtube.com/watch?v=Pu9TgTZ9Y5c

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj0PedGwO7CUI6WBRyia7EQh
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