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SQL Introduction

e Standard Language for Querying And
Manipulating Data

e Structured Query Langugae



SQL

e Data Definition Language(DDL):
— Create/alter/delete tables and their attributes
— Following lectures...

* Data Manipulation Language (DML)

— Query one or more tables — discussed next !
— Insert/delete/modify tuples in tables



Tables In SQL

Table name Attribute names

Tables 1n SQL

Product
PName Price Category Manufacturer
Gizmo $19.99 Gadgets GizmoWorks
Powergizmo $29.99 Gadgets GizmoWorks

SingleTouch $149.99 Photography Canon

MultiTouch $203.99 Household Hitachi

i




Tables Explained

e The schema of a table is the table name and
its attributes:

Product(PName, Price, Category, Manfacturer)

* A key is an attribute whose values are unique;
we underline a key

Product(PName, Price, Category, Manfacturer)




DATA Types in SQL

* Atomic types:
— Characters: CHAR(20), VARCHAR(50)
— Numbers: INT, BIGINT, SMALLINT, FLOAT
— Others: MONEY, DATETIME



Tables Explained

* Atuple =arecord
— Restriction: all attributes are of atomic type

 Atable =a set of tuples
— Like a list...

— ...but it is unorderd:
no first(), no next(), no last().



SQL Query

SELECT <attributes>
FROM <one or more relations>
WHERE <conditions>



Simple SQL Query

Product PName Price Category Manufacturer
Gizmo $19.99 Gadgets GizmoWorks
Powergizmo $29.99 Gadgets GizmoWorks
SingleTouch $149.99 Photography Canon
MultiTouch $203.99 Household Hitachi
SELECT *
FROM  Product <_>
WHERE category="Gadgets’
PName Price Category Mamufacturer
Gizmo $19.99 Gadgets GizmoWorks
Powergizmo $29.99 Gadgets GizmoWorks

“selection™




Simple SQL Query

Product PName Price Category Manufacturer
Gizmo $19.99 Gadgets GizmoWorks
Powergizmo $29.99 Gadgets GizmoWorks
SingleTouch $149.99 Photography Canon
MultiTouch $203.99 Household Hitachi
SELECT PName, Price, Manufacturer
FROM  Product -_-
WHERE Price = 100
PName Price Manmufacturer
“selection™ and SingleTouch $149.99 Canen
“projection” MultiTouch $203.99 Hitachi




Notation

Input Schema

Product(PName, Price, Category, Manfacturer)

SELECT PName. Price. Manufacturer
FROM  Product

WHERE Price > 100

Answer(PName. Price, Manfacturer)



The LIKE operator

CustomerID CustomerMName

1 Alfreds Futterkiste

2 Ana Trujillo
Emparedados y
helados

3 Antonio Moreno
Taqueria

4 Around the Horn

5 Berglunds snabbkép

ContactName

Maria Anders

Ana Trujillo

Antonio
Moreno

Thomas Hardy

Christina
Berglund

Address

Obere Str. 57

Avda. de la
Constitucion
2222

Mataderos 2312

120 Hanover Sq.

Berguvsvagen 8

City

Berlin

Mexico
D.F

Mexico
D.F

London

Luled

PostalCode Country

12209

05021

05023

WA1 1DP

5-958 22

Germany

Mexico

Mexico

UK

Sweden



Example

e Select all customers that starts with the letter

d

The query will be :
SELECT * FROM Customers

WHERE CustomerName LIKE 'a%";

CustomerID CustomerName

1

2

3

Alfreds Futterkiste

Ana Trujillo Emparedados y
helados

Antonio Moreno Tagueria

Around the Horn

ContactName
Maria Anders
Ana Trujillo
Antonio
Moreno

Thomas Hardy

Address
Obere Str. 57

Avda. de la Constitucion
2222

Mataderos 2312

120 Hanover 5q.

City
Berlin

Mexico
D.F.

México
D.FE.

London

PostalCode Country

12209 Germany
05021 Mexico
05023 Mexico

WA1 1DP UK



For Eliminating Duplicates

Eliminating Duplicates

SELECT DISTINCT category
FROM  Product

Compare to:

SELECT category
FROM  Product

Category

Gadgets

Photography

Household

Category

Gadgets

Gadgets

Photography

Household




Ordering the results

Ordering the Results

SELECT pname. price. manufacturer
FROM  Product

WHERE category="gizmo’ AND price > 50
ORDER BY price, pname

Ties are broken by the second attribute on the ORDER BY list. etc.

Ordering i1s ascending. unless you specify the DESC keyword.



Company
" [ IMName StockPrice Country
Key GizmoWorks 25 USA
Canon 65 Japan
Hitachi 15 Japan
Product
PName Price Category Manufacturer
Gizmo $19.99 Gadgets GizmoWorks
Powergizmo $29.99 Gadgets GizmoWorks
SingleTouch 314999 Photography Canon
MultiTouch $203.99 Household Hitachi

Foreign
key



Joins

Joins

Product (pname. price, category. manufacturer)
Company (cname. stockPrice, country)

Find all products under $200 manufactured in Japan:
return their names and prices.

Join
between Product
and Company

SELECT PName. Price
FROM
WHERE

AND Price <= 200




Joins

Joins

Product Company
Flame Frice Category Manufacturer Cname StockPrice Country
Gizmo Gadzsts e .

Powergizmo Gadgats 65 Tapan

SinglaTouch Photography 15 Tapan
MultiTouch 5203.95 Housshold

SELECT PName, Price

FROM  Product, Company

WHERE Manufacturer=CName AND Country="Japan®

Fliame Price

AND Price <= 200

SinglaTouch 514559




Use SQL Queries to execute the following commands:

1. Create the following Relation (Tables) with pnmary key integrity constraint

i.instructor

Experiment 1

ID name dept name salary
10101 Srinivasan Comp. Sci. 65000
12121 Wu Finance 90000
15151 Mozart Music 40000
22222 Einstein Physics 95000
32343 El Said History 60000
33456 Gold Physics 87000
45565 Katz Comp. Sci. 75000
58583 Califien History 62000
76543 Singh Finance 80000
76766 Crick Biology 72000
83821 Brandt Comp. Sci. 92000
98345 Kim Elec. Eng. 80000




2 Create the following Relation (Tables) reaches

ID Course 1d sec 1d semester year
10101 CS-101 1 Fall 2017
10101 CS-315 1 Spring 2018
10101 CS-347 1 Fall 2017
12121 FIN-201 1 Spring 2018
15151 MU-199 1 Spring 2018
22222 PHY-101 1 Fall 2017
32343 HIS-351 1 Spring 2018
45565 CS-101 1 Spring 2018
45565 CS-319 I Spring 2018
76766 BIO-101 1 Summer 2017
76766 BIO-301 1 Summer 2018
83821 CS-190 I Spring 2017
83821 CS-190 2 Spring 2017
83821 CS-319 2 Spring 2018
98345 EE-181 1 Spring 2017

3. Insert following additional tuple in instrucror ('10211’, 'Smith’, '‘Biology', 66000)

4. Delete this tuple from instructor ('10211", 'Smuth’, 'Biology', 66000)

5. Select tuples from instructor where dept_name = ‘History”’

6. Find the Cartesian product instructor x teaches.

7. Find the names of all instructors who have taught some course and the course 1d

8. Find the names of all instructors whose name includes the substring “dar”.

9. Find the names of all instructors with salary between 90.000 and 100,000 (that is, = 90.000

and < 100,000)



