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Learning Objectives

Describe what a relational database is, how it organizes data, 
and how to create a set of well-structured relational database 
tables.

Query a relational database using structured query language 
(SQL).
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Relational Database
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What Is a Database?

A database is organized collection of data about a set of 
entities stored with as little data redundancy as possible.

Stores all of the data needed to operate the business while 
linking data across various functions and eliminating 
redundancy.

A file is a related group of records.

A record is a related group of fields.

A field is a specific attribute of interest for the entity (record).
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Example

# of Cells = 10 (rows) * 17 (columns) = 170
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Example

# of Cells = 20 + 40 + 54 + 25 = 139



Table, Column, and Row
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Table Column Row

Relation Attribute Tuple

File Field Record

D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



File-Oriented Systems vs. Database Systems
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Redundancy!



Basic Elements of Data Hierarchy
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Tables

Rows

Columns



Advantages of Databases

Data integration

Data sharing

Cross-functional analysis

Minimal data redundancy and data inconsistencies
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Relational Database

A relational database is a collection of 2D tables with each 
table representing an object about which we wish to collect 
and store information.

Although the conceptual view appears to the user that this 
information is in one big table, it really is a set of tables that 
relate to one another.
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Relational Database
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Set of Relational Tables
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Example



More Details about the Relational Database Design
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Important Terms 

Relation

Determinant

Functional Dependency

Candidate Key

Composite Key

Primary Key

Foreign Key

Referential Integrity Constraint

16



“Relation”

Sometimes, people use the term table and relation
interchangeably.

However, a relation is a special case of a table. 
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Table

Relation



Characteristics of Relations

No two rows may be identical.

The order of the rows is irrelevant.

The order of the columns is irrelevant.

Cells of the table hold a single value.

No two columns in the same relation may have the same name; 
columns in different relations may have the same name. 

All entries in a column are of the same kind. 
(Domain Integrity Constraint)

Rows contain data about an entity.

Columns contain data about attributes of the entities.
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Why is it NOT a relation?

D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



Why is it NOT a relation?

D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



Functional Dependency

CokeCost = NumberOfCans X $20

CokeCost depends on NumberOfCans.

CokeCost is functionally dependent on NumberOfCans.

NumberOfCans  CokeCost

NumberOfCans: determinant
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Functional Dependency

TotalRevenue = Quantity X UnitPrice

TotalRevenue depends on Quantity & UnitPrice.

TotalRevenue is functionally dependent on Quantity & UnitPrice.

(Quantity, UnitPrice)  TotalRevenue

Composite determinant

22



Functional Dependency

Functional dependencies do not necessarily involve equations.

Object Weight

Object  Shape

Object  (Weight, Shape)        (Union Rule & Decomposition Rule)

The only reason for having relations is to store instances of 
functional dependencies. 

23D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



Finding Functional Dependency

24D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

SKU_DATA



Finding Functional Dependency

SKU  SKU_Description

SKU  Department                                

SKU  Buyer

SKU_Description SKU

SKU_Description Department         

SKU_Description Buyer

Buyer  Department

25D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

SKU  (SKU_Description, Department, Buyer)

SKU_Description  (SKU, Department, Buyer)



Finding Functional Dependency

26D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

ORDER_ITEM



Finding Functional Dependency

SKU  Price

(OrderNumber, SKU)  Price

(OrderNumber, SKU)  (Quantity, Price, ExtendedPrice)

(Quantity, Price)  ExtendedPrice

(Quantity, Price)  OrderNumber? SKU?

27D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



When are Determinant Values Unique?

A determinant is unique in a relation only if it determines every other 
column in the relation.

(OrderNumber, SKU)  (Quantity, Price, ExtendedPrice)

Unique!

(Quantity, Price)  ExtendedPrice

Not Unique!

28D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



Various “Keys”

Composite Key

Candidate Key

Primary Key

Foreign Key
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Composite Key

Composite keys are keys that have two or more columns. 
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(OrderNumber, SKU)  (Quantity, Price, ExtendedPrice)
(Quantity, Price)  ExtendedPrice

D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



Candidate Key

A candidate key is a determinant that determines all of the other 
columns in a relation.

Candidate keys can identify a unique row in a relation.
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(OrderNumber, SKU)  (Quantity, Price, ExtendedPrice)
Unique!
(Quantity, Price)  ExtendedPrice
Not Unique!

D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



Primary Key

One of the candidate keys is selected as the primary key when 
we design a database.

32D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

Buyer  Department

SKU  SKU_Description

SKU  Department                                

SKU  Buyer

SKU_Description SKU

SKU_Description Department         

SKU_Description Buyer

SKU  (SKU_Description, Department, Buyer)

SKU_Description  (SKU, Department, Buyer)



Primary Key

One of the candidate keys is selected as the primary key when 
we design a database.

33D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

Which one would you choose, SKU or SKU_Description?



Primary Key

One of the candidate keys is selected as the primary key when 
we design a database.

34D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

SKU_DATA (SKU, SKU_Description, Department, Buyer)



Primary Key

One of the candidate keys is selected as the primary key when 
we design a database.

35D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

(OrderNumber, SKU)  (Quantity, Price, ExtendedPrice)
Unique!
(Quantity, Price)  ExtendedPrice
Not Unique!



Primary Key

One of the candidate keys is selected as the primary key when 
we design a database.

36D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 

ORDER_ITEM (OrderNumber, SKU, Quantity, Price, ExtendedPrice)



Primary Key

Entity Integrity Constraint

A Primary key, whether it is a single column or a composite key, must have 
unique data values inserted into every row of the table.

It is a fundamental requirement for the proper functioning of a relational 
database.
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Foreign Key

A foreign key is a column or composite of columns that is the 
primary key of a table other than the one in which it appears.

SKU_DATA (SKU, SKU_Description, Department, Buyer)

ORDER_ITEM.SKU is both a foreign key and part of the primary 
key of ORDER_ITEM.
 Sometimes occurs but is not required.
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ORDER_ITEM (OrderNumber, SKU, Quantity, Price, ExtendedPrice)



Foreign Key

Also, we need to ensure that the values of a foreign key match a 
valid value of a primary key. It is called a referential integrity 
constraint. 

SKU_DATA (SKU, SKU_Description, Department, Buyer)

ORDER_ITEM (OrderNumber, SKU, Quantity, Price, ExtendedPrice)

All of the values of ORDER_ITEM.SKU must exist in SKU in 
SKU_DATA.
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Structured Query Language (SQL)
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DB Browser Download

41DB Browser for SQLite. Available at: https://sqlitebrowser.org/dl/

https://sqlitebrowser.org/dl/


The Data We Will Use

42World Bank Open Data Website. Available at: https://data.worldbank.org/

https://data.worldbank.org/


The Data We Will Use

43World Bank DataBank. Available at: https://databank.worldbank.org/home.aspx

https://databank.worldbank.org/home.aspx


The Data We Will Use

44World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

45World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

46World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

47World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

48World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

49World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

50World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

World_Bank_Data_1.csv
GDP-related variables (Search “GDP”)
CO2 Emission-related variables (Search “CO2”)
All the countries (266)
1960-2022 (63 years)
118 series (columns)
World Development Indicators Database

World_Bank_Data_2.csv
GDP-related variables (Search “GDP”)
All the countries (272)
1960-2100 (101 years)
73 series (columns)
Education Statistics – All Indicators Database

51World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators


The Data We Will Use

World_Bank_Data_3.csv
Population-related variables (Search “Gender”)
All the countries (266)
1960-2022 (63 years)
Health Nutrition and Population Statistics Database
149 series (columns)

52World Bank DataBank World Development Indicators. Available at: https://databank.worldbank.org/source/world-development-indicators

https://databank.worldbank.org/source/world-development-indicators
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Original World_Bank_Data_1
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World_Bank_Data_1
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Year & Countries_1
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Reason

World_Bank_Data_1 & World_Bank_Data_3
AFE: Africa Eastern and Southern

AFW: Africa Western and Central

INX: Not classified

World_Bank_Data_2
AIA: Anguilla

COK: Cook Islands

FTI: Global Partnership for Education

LNX: Lending category not classified

NIU: Niue

TKL: Tokelau
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Countries_2

referential integrity 

constraint



Users may want specific information found in a relational 
database and not have to sort through all the files to get that 
information. So, they query (ask a question) the data.

An example of a query might be: 

List the GDP of United States and China.

List the GDP of countries having CO2 emissions (kg per 2015 US$ of 
GDP) higher than 1.5 between 2001 and 2020.

List the GDP of countries having short-term debt (% of total external 
debt) higher than 20 between 2001 and 2020.

70

Queries



SQL Syntax Basics

SELECT …

FROM … ;

[Syntax]

SELECT  CountryCode

FROM  World_Bank_Data_1;
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SQL Syntax Basics

SELECT …

FROM … ;

[Syntax]

SELECT  *

FROM  World_Bank_Data_1;
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SQL Syntax Basics

SELECT …

FROM … ;

[Syntax]

SELECT  DISTINCT CountryCode

FROM  World_Bank_Data_1;
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SQL Syntax Basics

SELECT   …

FROM    …

WHERE  … ;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode = USA;
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SQL Syntax Basics

SELECT   …

FROM    …

WHERE  … ;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode = 'USA';

75



SQL Comparison Operators

76D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … ;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode = 'USA'

OR CountryCode = 'CHN';
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SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

IN;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode IN ('USA', 'CHN', 'JPN');
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SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

IN;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode NOT IN ('USA', 'CHN', 'JPN');
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SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

AND;

[Syntax]

SELECT   *

FROM  World_Bank_Data_1

WHERE CO2_emissions_kg_per_2015_USD_of_GDP >= 4.0

AND CO2_emissions_kg_per_2015_USD_of_GDP <= 5.0;

80



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

BETWEEN     AND ;

[Syntax]

SELECT   *

FROM  World_Bank_Data_1

WHERE CO2_emissions_kg_per_2015_USD_of_GDP BETWEEN
4.0 AND 5.0 ;

81



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

NOT BETWEEN     AND ;

[Syntax]

SELECT   *

FROM  World_Bank_Data_1

WHERE CO2_emissions_kg_per_2015_USD_of_GDP NOT
BETWEEN 4.0 AND 5.0 ;

82



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

LIKE;

[Syntax]

SELECT   *

FROM  World_Bank_Data_1

WHERE CountryCode LIKE 'U%' ;

83

%: represent zero, one, or more character



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

LIKE;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode LIKE '%U%' ;

84



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

LIKE;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode LIKE '_U%' ;

85

_: represent one character



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

LIKE;

[Syntax]

SELECT   *

FROM World_Bank_Data_1

WHERE CountryCode LIKE '_U%' 

AND TimeCode IN ('YR2017', 'YR2018', 'YR2019');
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SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

IS NULL;

[Syntax]

SELECT   TimeCode, CountryCode, GDP_current_USD

FROM  World_Bank_Data_1

WHERE GDP_current_USD IS NULL ;

87



SQL Syntax Basics

SELECT   …

FROM    …

WHERE … 

IS NOT NULL;

[Syntax]

SELECT   TimeCode, CountryCode, GDP_current_USD

FROM  World_Bank_Data_1

WHERE GDP_current_USD IS NOT NULL ;

88



SQL Syntax Basics

SELECT   …

FROM    …

ORDER BY  … ;

[Syntax]

SELECT   TimeCode, CountryCode, GDP_current_USD

FROM  World_Bank_Data_1

WHERE GDP_current_USD IS NOT NULL

ORDER BY GDP_current_USD;
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SQL Syntax Basics

SELECT   …

FROM    …

ORDER BY  … ;

[Syntax]

SELECT   TimeCode, CountryCode, GDP_current_USD

FROM  World_Bank_Data_1

WHERE GDP_current_USD IS NOT NULL

ORDER BY GDP_current_USD DESC;

90



SQL Syntax Basics

List the GDP of countries having CO2 emissions (kg per 2015 US$ 
of GDP) higher than 1.5 and sort by the CO2 emissions 
(descending).

[Syntax]

SELECT   TimeCode, CountryCode, GDP_current_USD,    
CO2_emissions_kg_per_2015_USD_of_GDP 

FROM  World_Bank_Data_1

WHERE GDP_current_USD IS NOT NULL

AND CO2_emissions_kg_per_2015_USD_of_GDP > 1.5

ORDER BY CO2_emissions_kg_per_2015_USD_of_GDP DESC;
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SQL Syntax Coding Convention

[Syntax]
SELECT   TimeCode, CountryCode, GDP_current_USD,    

CO2_emissions_kg_per_2015_USD_of_GDP 

FROM  World_Bank_Data_1

WHERE GDP_current_USD IS NOT NULL

AND CO2_emissions_kg_per_2015_USD_of_GDP > 1.5

ORDER BY CO2_emissions_kg_per_2015_USD_of_GDP DESC;

[Syntax]
SELECT   TimeCode, CountryCode, GDP_current_USD, 
CO2_emissions_kg_per_2015_USD_of_GDP  FROM  World_Bank_Data_1 WHERE 
GDP_current_USD IS NOT NULL AND CO2_emissions_kg_per_2015_USD_of_GDP 
> 1.5 ORDER BY CO2_emissions_kg_per_2015_USD_of_GDP DESC;

92



SQL Built-in Aggregate Functions

93D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



SQL Syntax Basics

SELECT   SUM… 

FROM    … ;

[Syntax]

SELECT   AVG(GDP_current_USD)

FROM    World_Bank_Data_1;
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SQL Syntax Basics

SELECT   SUM… 

FROM    … ;

[Syntax]

SELECT   AVG(GDP_current_USD)

FROM    World_Bank_Data_1

WHERE  GDP_current_USD IS NOT NULL;
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SQL Syntax Basics

SELECT   SUM… AS …

FROM    … ;

[Syntax]

SELECT   AVG(GDP_current_USD) AS GDP_AVG

FROM    World_Bank_Data_1

WHERE  GDP_current_USD IS NOT NULL;
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SQL Syntax Basics

SELECT   SUM… AS …

FROM    … ;

[Syntax]

SELECT   AVG(GDP_current_USD) AS GDP_AVG,

SUM(GDP_current_USD) AS GDP_SUM,

MIN(GDP_current_USD) AS GDP_MIN,

MAX(GDP_current_USD) AS GDP_MAX

FROM    World_Bank_Data_1

WHERE  GDP_current_USD IS NOT NULL;
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SQL Syntax Basics

SELECT   COUNT… AS …

FROM    … ;

[Syntax]

SELECT   COUNT(CountryCode) AS Country_Count

FROM    World_Bank_Data_1

98



SQL Syntax Basics

SELECT   COUNT… AS …

FROM    … ;

[Syntax]

SELECT   COUNT(CountryCode) AS Country_Count

FROM  (SELECT DISTINCT CountryCode
FROM World_Bank_Data_1) ;

99



SQL Syntax Basics

SELECT   … || …

FROM    … ;

[Syntax]

SELECT   TimeCode, CountryCode, GDP_current_USD,

(CountryCode ||  ' in ' ||   TimeCode) AS Country_Year

FROM       World_Bank_Data_1 

WHERE     GDP_current_USD IS NOT NULL

ORDER BY  GDP_current_USD DESC;

100

concatenate operator ( || )



SQL Syntax Basics

SELECT   … || …

FROM    … 

WHERE  …

GROUP BY … ;

[Syntax]

SELECT         CountryCode, AVG(GDP_current_USD) AS GDP_AVG, 
COUNT (GDP_current_USD) AS GDP_Count

FROM           World_Bank_Data_1  

WHERE GDP_current_USD IS NOT NULL

GROUP BY   CountryCode ;

101



SQL Syntax Basics

SELECT   … || …
FROM    … 
WHERE  …
GROUP BY … 
HAVING … ;

[Syntax]
SELECT         CountryCode, AVG(GDP_current_USD) AS GDP_AVG, 

COUNT (GDP_current_USD) AS GDP_Count
FROM           World_Bank_Data_1  
WHERE GDP_current_USD IS NOT NULL
GROUP BY   CountryCode
HAVING COUNT (GDP_current_USD) > 40;

102



SQL Syntax Basics

SELECT   … || …
FROM    … 
WHERE  …
GROUP BY … 
HAVING … ;

[Syntax]
SELECT         CountryCode, AVG(GDP_current_USD) AS GDP_AVG, 

COUNT (GDP_current_USD) AS GDP_Count
FROM           World_Bank_Data_1  
WHERE GDP_current_USD IS NOT NULL
GROUP BY   CountryCode
HAVING GDP_Count > 40;

103



SQL Syntax Basics

SELECT   … || …
FROM    … 
WHERE  …
GROUP BY … 
HAVING … 
ORDER BY …;

[Syntax]
SELECT         CountryCode, AVG(GDP_current_USD) AS GDP_AVG, 

COUNT (GDP_current_USD) AS GDP_Count
FROM           World_Bank_Data_1  
WHERE GDP_current_USD IS NOT NULL
GROUP BY   CountryCode
HAVING GDP_Count > 40
ORDER BY GDP_Count DESC;

104



Querying Two or More Tables with SQL

105



SQL Subquery

Show the countries names whose government expenditures 
on education have ever been greater than 8% of GDP.

Government_expenditure_on_education_GDP_percent
World_Bank_Data_2

CountryName
 Countries_2

106



SQL Subquery

SELECT  CountryCode

FROM    World_Bank_Data_2

WHERE  Government_expenditure_on_education_GDP_percent
> 8.0;

107



SQL Subquery

SELECT   CountryName

FROM    Countries_2

WHERE  CountryCode IN 

(SELECT  CountryCode

FROM    World_Bank_Data_2

WHERE  Government_expenditure_on_education_GDP_percent
> 8.0)

ORDER BY CountryName DESC;

108

The First Query

The Second Query



Challenge!!

Show the countries names whose whose age 15-64 
populations have ever been greater than 60% of total 
population.

Hint:

World_Bank_Data_3

Population_ages_15_64_population_percent

109



SQL Join

SELECT DISTINCT CountryName

FROM    Countries_2, World_Bank_Data_2

WHERE  Countries_2.CountryCode = World_Bank_Data_2.CountryCode 

AND Government_expenditure_on_education_GDP_percent > 8.0

ORDER BY CountryName DESC;

110



SQL Join

The process of creating a result table by joining two tables via an 
SQL join operation is called joining the two tables. 

When the tables are joined using an inner join with an is equal to 
condition, this join is called an equijoin. 

When people say join, 99% of the time they mean an equijoin.

111



Challenge!!

Show the countries names whose whose age 15-64 
populations have ever been greater than 60% of total 
population. (JOIN)

Hint:

World_Bank_Data_3

Population_ages_15_64_population_percent

112



Comparing Subqueries and Joins

A subquery can be used only to retrieve data from the top table.

A join can be used to obtain data from any number of tables.

113



Subquery

SELECT CountryName, TimeCode, 
Government_expenditure_on_education_GDP_percent

FROM    Countries_2

WHERE  CountryCode IN 

(SELECT  CountryCode

FROM    World_Bank_Data_2

WHERE  Government_expenditure_on_education_GDP_percent
> 8.0)

ORDER BY CountryName DESC;

114



JOIN

SELECT CountryName, TimeCode, 
Government_expenditure_on_education_GDP_percent

FROM    Countries_2, World_Bank_Data_2

WHERE  Countries_2.CountryCode = World_Bank_Data_2.CountryCode 

AND Government_expenditure_on_education_GDP_percent > 8.0

ORDER BY CountryName DESC;

115



Super Challenge!!!

List the GDP (US$) of countries whose (1) government 
expenditures on education are greater than 8% of GDP &
age 15-64 populations are greater than 60% of total 
population. Show the country names and years.

Hint:
World_Bank_Data_1
GDP_current_USD
World_Bank_Data_2
Government_expenditure_on_education_GDP_percent
World_Bank_Data_3
Population_ages_15_64_population_percent

Year & Countries_2

116



SQL Outer Join On

117D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



SQL Inner Join On

SELECT StudentPK, StudentName, LockerFK, LockerPK, LockerType

FROM STUDENT INNER JOIN LOCKER

ON STUDENT.LockerFK = LOCKER.LockerPK

118D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



SQL LEFT Outer Join On

SELECT StudentPK, StudentName, LockerFK, LockerPK, LockerType

FROM STUDENT LEFT OUTER JOIN LOCKER

ON STUDENT.LockerFK = LOCKER.LockerPK

119D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 



SQL RIGHT Outer Join On

SELECT StudentPK, StudentName, LockerFK, LockerPK, LockerType

FROM STUDENT RIGHT OUTER JOIN LOCKER

ON STUDENT.LockerFK = LOCKER.LockerPK

120D. Kroenke and D. Auer, DATABASE PROCESSING: FUNDAMENTALS, DESIGN & IMPLEMENTATION, 14th Edition, Pearson/Prentice-Hall, 2016. 


