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Preface

Databases are used everywhere. They effect on our daily lives widely. Online business
companies use databases to store critical data for their products and users; Doctor offices
use databases to keep patient, pharmacy and insurance information; Banks use databases
to track millions of financial transactions.

Relational database management systems (RDBMS) have become the standard database
type from 1980s. The most popular relational database management systems in the
world are Oracle, SQL Server and MySQL. To get data or manipulate data from database
systems developers and database administrators use Structured Query Language (SQL).

I have worked on Web applications using Oracle and MySQL databases on the backend.
In order to display important data I write SQL statements to access databases in php or
other development tools. I also use SQL to create databases or update database structures.
SQL is so powerful that I can process millions of records in few seconds.

As a database administrator I have been working on Oracle, SQL Server and MySQL
for decades. Although the basic SQL statements for Oracle SQL, SQL Server T-SQL and
MySQL are similar to each other, some functions and styles are quite different. I often
need to work with different database systems at the same time and it takes time for me to
check SQL syntax for the three database systems. There are a lot of SQL books available in
the market, but it is very hard to find a practical SQL book that comparing the differences
between the three major database systems. That’s why I want to write this reference book
with step by step examples in the real working environment.

I'hope that this book can be a quick reference book for Oracle SQL, SQL Server T-SQL and
MySQL.

Why Learn SQL?

* SQL is one of the most desirable programming skills

* SQL is used by all types of career fields

* You can use SQL to ask questions about your business

* You can get useful business reports from SQL statements
* You can manipulate millions of records in seconds

® You can import data to a database

* You can export data from a database

* You can embed SQL statements to other programming languages
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Who This Book Is For

This book is for beginning and intermediate SQL developers, database administrators,
database programmers and students. It starts from database concepts, installation of
database management systems, database creation and datatypes. It introduces basic and
advanced SQL syntax with side by side examples in Oracle SQL, T-SQL and MySQL. The
SQL code in this book is fully tested in Oracle 12c, SQL Server 2012 and MySQL 5.7.

How to Use This Book

To run the examples from this book you need to install the following database systems and
development tools:

Oracle 11g or 12¢

Oracle SQL Developer

SQL Server 2012 or above

SQL Server Management Studio 2012 or above
MySQL Server 5.7

MySQL Workbench 6.3

All of the above software can be download from Oracle.com and Microsoft.com

Acknowledge
I wish to express appreciation to the Science Publisher editors who have been supporting
this book from the beginning and made this book a reality.

My deepest expression of gratefulness goes to my mom who has been learning for 30 years
after her retirement.
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Chapter 1

Introduction to SQL and
Relational Databases

Relational database management systems (RDBMS) have become the standard database
type for various industries since the 1980s. These systems allow the users to store data and
access data in graphic user interfaces. It also allows users to set security rules.

Structured Query Language (SQL) is a standard computer language for relational database
management systems. SQL has different dialects. For example, Oracle SQL is called
PL/SQL, MS SQL Server SQL is called T-SQL (Transact-SQL).

SQL is a very useful tool for database developers and database administrators. Database
developers use SQL to select, insert, and update data. Database administrators (DBAs)
apply their SQL skills to support Oracle, SQL Server, MySQL and other database systems.

The highlights of this chapter include

e Brief History of SQL and Database Systems

e SQL Standards

e Oracle, SQL Server and MySQL Versions

¢ Introduction to RDBMSs

® Relational Database Basic Concepts

¢ Entity Relational Diagram Used in This Book
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Brief History of SQL and Database Systems

Table 1.1 History of SQL and Database Systems

Year SQL and Database Development
1970 to 1972 Dr. E.F. Codd in IBM introduced in his paper the term “A Relational Model of Data for
Large Shared Data Banks”. In the paper he defined RDBMs by Codd’s 12 rules.
1970s Ingres and System R were created at IBM San Jose. System R used the SEQUEL query
language. The development of SQL/DS, DB2, and Oracle were based on the SEQUEL
query language.
1976 Dr. Peter Chen developed the entity-relationship model. This model becomes the
foundation of many systems analysis and design methods.
1980s Structured Query Language became the standard query language. Computer sales
increased rapidly. Relational database systems became a commercial success. IBM’s DB2
and IBM PC resulted in the launches of many new developments of database systems
such as PARADOX, dBase III and IV.
1990s Successful Online businesses let to demand for database accessing tools. MySQL and
Apache became open source solution for the Internet. Application development tools
including Oracle Developer, Power Builder, and Visual Basic were released.
2000s The three leading relational database systems in the world are Oracle, Microsoft SQL
Server and MySQL.
SQL Standards
Table 1.2 SQL Standards
Year SQL Standard
1974 Original SQL (SEQUEL)
1986 SQL became a standard by ANSI (American National Standards Institute) and ISO
(International Standards Organization)
SQL/96 Major modification (ISO 9075)
SQL/99 Added many features including recursive queries, triggers, procedural and control-of-flow
statements, and some object-oriented structures
SQL/2003 Introduced XML-related features
SQL /2006 Defined ways for importing and storing XML data in database
SQL /2008 Added TRUNCATE TABLE statement and INSTEAD OF triggers
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Oracle, SQL Server and MySQL Versions

Table 1.3 Different versions for the three database systems

Oracle SQL Server MySQL
1979-Oracle 2 1989-SQL Server 1.0 1995-First Release
1983-Oracle 3 1991-SQL Server 1.1 1996-MySQL 3.19
1984-Oracle 4 1993-SQL Server 4.21 1997-MySQL 3.20
1985-Oracle 5 1995-SQL Server 6.0 1998-MySQL 3.21
1988-Oracle 6 1996-SQL Server 6.5 2000-MySQL 3.23
1992-Oracle 7 1998-SQL Server 7.0 2002-MySQL 4.0
1997-Oracle 8 2000-SQL Server 2000 2003-MySQL 4.01
1998-Oracle 8i 2005-SQL Server 2005 2004-MySQL 4.1
2001-Oracle 9i 2008-SQL Server 2008 2005-MySQL 5.0
2003-Oracle 10g 2010-SQL Server 2008 R2 2010-MySQL 5.5
2007-Oracle 11g 2012-SQL Server 2012 2013-MySQL 5.6
2013-Oracle 12C 2014-SQL Server 2014 2015-MySQL 5.7

2016-SQL Server 2016 2016-MySQL 8.0

Relational Database Basic Concepts

® Databases

Relational Database Management System consists of one or more databases.

For example, the following SQL Server has HR and Sample databases.

[ Databases

[4 System Databases
Ll HR

[__'j Sample

Figure 1.1 Database examples

3
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= Entity

Entity is any person, place, or thing that the data can represent in a database design. For
example, Employees and Departments are entities. Entities are converted to tables at the
physical design stage.

= Data Type

SQL developers need to choose a data type for each column when creating a table. The
common data types are boolean, integer, float, currency, string, date and time.

= DDL

DDL stands for Data Definition Language. DDL commands can be used to create, modify
database structures. Sample DDL commands are CREATE, ALTER and DROP.

= DML

DML stands for Data Manipulation Language. DML commands can be used to insert
data into database tables, retrieve or modify data, deleting data in database. Sample DML
commands are INSERT, DELETE and UPDATE.

= DCL

DCL stands for Data Control Language. DCL commands can be used to create rights and
permissions. Sample DCL commands are GRANT and REVOKE.

" Query

SQL developers can use a query to get data or information from one or more database
tables.

Attributes

Entity has its own attributes. For example, an Employee entity may have name, email,
phone and salary as attributes.

Types of Attributes

Simple attribute—An attribute that cannot be divided into subparts. For example, an
employee’s age is a simple attribute.

Composite attribute—An attribute that can be divided into simple attributes. For example,
an employee’s name has First_ Name and Last_Name.

Derived attribute—An attribute whose value can be derived (calculated) from other
attribute. For example, Average_Age for employees can be calculated.
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Single-value attribute—An attribute contains a single value. For example, City or State.

Multi-value attribute—An attribute have more than one values. For example, an employee
can have more than one skills.

Tables

Each database contains collection of tables.

For example, the HR databases has country, customer, departments, employees, job and
locations tables.

B MysoL Workbench
4  Localinstance MySQLGT %
File | Edit | View Query Database ¢

ARG oA

Mawigator
SCHEMAS a4 -

Q |Filter objects |
v @ hr
[ ¥EfTables =
> country
> customer
3 departments
S employees
> job
S locations
> regions
_b state

Figure 1.2 Table examples

n Fields (Columns)

Each table consists of smaller entities called fields or columns.

For example, The Country table has three fields (columns): Country_ID, Country_Name
and Region_ID.
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m Records (Rows)

Each table consists of one or more records (rows).
For example, the COUNTRY table has the following rows:

|CDUN‘I‘F‘.‘|"_ID COUNTRY_MNAME = REGION_ID

Argentina 2
ALl Australia 3
BE Belgium i
BR. Brazil 2
CA Canada 2
CH Switzerland 1
CN China 3
DE Germany i

Figure 1.3 Record examples

= Primary Key

Each table can have only one primary key.
For example, the COUNTRY table has a primary key COUNTRY_ID.

= Foreign Key

Database tables might be related by (foreign key) common columnc(s).

For example, Location_ID is the common column for Departments and Locations tables.

Departments Locations
department_id int PK location_id | int PK
department_name text street_address text
manager_id_per_unit decimal(6,0) S0—— postal_code text N
decimal(4,0) city text
Locations_location_id int FK state_province text

country_id text
]

Figure 1.4 Foreign key example
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= NULL

Null value is a field with no value. It is different with a zero value and it has been left blank
during record creation.

n Constraints

Constraints define rules to restrict what values can be stored in columns. This assurances
the correctness of the data in the database. For example, we can set a primary key for a
table so that there is no duplicated rows in the table.

Common Constraints

e NOT NULL—A column does not accept NULL values.
* DEFAULT—Set a default value to a column when no value is specified to a column.
e UNIQUE—No duplicated values in a column.

® Primary Key—A column or a combination of columns that uniquely defines a row.
The primary key column can not contain a NULL value.

* Foreign Key—A foreign key in one table points to a candidate key in another table.
¢ CHECK—Check whether the value is valid or not.

® Data Integrity

¢ Entity Integrity—No duplicate records in a table.

* Referential Integrity—Referential integrity is violated when deleting a row that is
referenced by a foreign key in another table.

For example, a user can’t delete the Marketing department from the Departments table,
as there are two employees working for the Marketing department (#20). Deleting the
Marketing department violates the referential integrity rule. See the sample records below:

DEPT_ID | DEPT_NAME @ manacer ID ] LocaTION ID
10 Administration 200 1700
Z0Marketing 201 1800

Figure 1.5 Sample data in Departments table

ewpLovee 10 [ FrsT_nave [§ tasT mave |J evan | prone B e oate|f o8 [ saary |f manscer o[ pepTD
100 Douglas Grant DGRANT  650.507.9844 13-JAN-08  SH_CLERK 2600 101 s0
101 Adam Fripp BFRIPP  650.123.2234 10-BPR-15  SH MGR 8200 108 50
102 Jennifer  Thalen JWHALEN 515.123.4444 17-SEP-13  AD ASST 400 108 10
103 Michael Hartstein MHARTSTE 515.123.5555 17-FEB-14 MK MGR 13000 108 20
104 Pat Fay PFAY  603.123.6666 17-AUG-15 MK REP 6000 103 20

Figure 1.6 Sample records in Employees table
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Entity Relational Diagram (ERD) Used in This Book

Departments Locations
department_id int PK location_id intl PK:
department_name text street_address text
manager_id_per_unit  decimal(6,0) P~ 1 |postal_code text
location_id decimal(4,0) city text
Locations_location_id int FK state_province text

country_id text FK

Employees Country
employee_id int PK country_id int PK

Jobs | first_name text country name  text
- - - | last_name text region_id int
job_id int PK| email text Regions_region_id int FK
job_title ftext | 4 e phone_number text
min_salary int job_id text
max_salary int salary decimal(8,2)
manager_id int
department_id int Regions
job_id int FK e -
department_id int FK region_id  int PK
Employees_employee_id int FK region_name text

Figure 1.7 Simplified Oracle HR Schema

Types of Relationships

® One-to-Many Relationships
¢ Many-to-Many Relationships
® One-to-One Relationships

Self-Referencing Relationships

One-to-Many Relationships

One-to-Many Relationships define the situation when each row in the table_1 has many
linked rows in table_2. It is the most common type of relationship.

From the Entity Relationship diagram we can see:

The relationship between the Employees and Departments is a one-to-many
relationship. The Dept_ID is the primary key in the Departments table and the foreign
key in the Employees table. One DEPARTMENT_ID can relate to many rows in
the Employees table. One department can have one or many employees; an employee is
assigned to one department.

The relationship between the JOB and Employees is a one-to-many relationship. The
Job_ID is the primary key in the JOB table and the foreign key in the Employees table. One
Job_ID can relate to many rows in the Employees table. One job title can be used for one or
many employees; however, an employee only can have one job title.
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The relationship between the Locations and Departments is a one-to-many relationship.
The Location_ID is the primary key in the Locations table and the foreign key in
the Departments table. One Location_ID can relate to many rows in the Departments table.
One location can have one or many departments; a department only has one location.

The relationship between the Country and Locations is a one-to-many relationship. The
Country_ID is the primary key in the Country table and the foreign key in the Locations
table. One Country_ID can relate to many rows in the Locations table. One country can
have one or many locations (States or Provinces); a location (State or Province) only belongs
to one country.

The relationship between the Regions and Country is a one-to-many relationship. The
Region_ID is the primary key in the Regions table and the foreign key in the Country table.
One Region_ID can relate to many rows in the Country table. One region have one or
many countries; a country only belongs to one region.

Many-to-Many Relationships

Arecord in table_1 has many matching records in table_2, and a record in table_2 has many
matching records in table_1. For example, an employee may work on one or more projects,
and each project may have one or more employees. In this case, MANY employees are
related to MANY projects.

How can we build many-to-many relationship in a database system? Suppose we have
finished two tables: Employees table and Projects table. We can accomplish many-to-many
relationships by creating two one-to-many relationships and adding a link table between
the two tables. For example, we can create a table “Emp_Project” that has a composite
Primary Key that consists of the two primary keys from the Employees table and Projects
tables. Thus, the two one-to-many relationships are:

1. From Employees table to Emp_Project table: One-to-Many relationships.

2. From Project table to Emp_Project table: One-to-Many relationships.

One-to-One Relationships
One-to-Many Relationships define the situation when one row in table_1 has one linked
row in table_2.

For example, every person has a social security number. We can create a Person table with
name, address, email, phone info and a Person_2 table with social security number. We
link the two tables with a key.

Self-Referencing Relationships

A database model with a relationship to itself.

For example, Adam (Employee_ID 101) has a manager (Manager_ID 109). By linking the
manager ID 109 to Employee_ID 109 we know Adam’s manager is Lex De Hann.
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empLOvEE ID | FrsT navE [§ LasT mave |§ evan | pHone | Hmeoate|§ 108 | salarv | manacer |
100 Douglas Grant DGRANT __ 650.507.9844 23-JAN-08 _ SH CLERK 2600 101

| 1012dam Fripp RFRIPP  650.123.2234 10-APR-15 SH MGR 8200 109 |
102 Jennifer  Whalen JWHRLEN 515.123.4444 17-SEP-13 AD ASST 4400 108
103 Michael Hartstein  MHARTSIE 515.123.5555 17-FEB-14 MK MGR 13000 109
104 Pat Fay PFAY  603.123.6666 17-AUG-15 MK REP 6000 103
105 Susan Mavris SMAVRIS 515.123.7777 07-JUN-12 HR_MGR 6500 109
106 Shelley Higgins SHIGGINS 515.123.8080 07-JUN-12  SA MGR 12008 109
107 Williem Gietz WGIETZ 515.123.8181 07-JUN-12 SA REP 8300 106
108 Steven King SKING  515.123.4567 17-JUN-13  AD_PRES 24000 108
[ 109Lex De Hamn  LOEHARN | 515.123.4569 13-JAN-11 RD VP 17000 108
110 Bruce Ernat BERNST  590.423.4568 21-FEB-17 IT MGR 6000 109

Figure 1.8 Self-referencing example

Summary
Chapter 1 covers the following;:

¢ Introduction to the brief history of SQL and relational databases.

e Introduction to SQL standards.

¢ The basic terms of relational database management systems.

¢ Introduction to Oracle, SQL Server and MySQL versions.

¢ Displaying sample entity relationship diagram that used in this book.
¢ Defining one-to-one relationships.

¢ Defining one-to-many relationships.

® Defining many-to-many relationships.

* Defining self-referencing relationships.
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Data Types

You have learned in Chapter 1 that tables are consisted of many columns. When you design
or modify databases it is very important to understand the different data types. There are
three main data types: Characters, Numbers, and Date/Time.

Character Data Types
Table 2.1 Characters data types for the three database systems
Data Type Oracle SQL SQL SERVER MySQL

Fixed-length CHAR(n) CHAR(n) CHAR(n)
Character Hold up to 2,000 characters | Hold up to 8,000 characters Hold up to 255 characters
NCHAR NCHAR(n) NCHAR NCHAR(n)
for any language | Hold up to 2,000 characters | Hold up to 4,000 characters Hold up to 65,535 characters
variable-length VARCHAR2(n) VARCHAR(n) VARCHAR(n)
character strings Hold up to 8,000 characters

Hold up to 4,000 characters | VARCHAR(max) Hold up to 255 characters

Hold up to 1,073 million characters

NVARCHAR2(n)
for any language

NVARCHAR2(n)

Hold up to 4,000 characters

NVARCHAR

Hold up to 4,000 characters
NVARCHAR(max)

Hold up to 536 million characters

NVARCHAR(n)

Hold up to 65,535 characters

TINYTEXT
Hold up to 255 characters

NTEXT LONG TEXT TEXT
for any language | Variable width NTEXT
Hold up to 2 GB characters | Hold up to 4,000 characters Hold up to 65,535 characters
RAW(n) BINARY(n) MEDIUMTEXT
Binary date Fixed width binary date Hold up to 16 million
Hold up to 2,000 bytes Hold up to 8,000 bytes characters
Character Large CLOB VARBINARY LONGTEXT
Object NCLOB Variable width binary date
NCLOB Hold up to 4G characters Hold up to 8,000 bytes 4G bytes
for any language
Binary Large BLOB VARBINARY (max) LONGBLOB
Object Hold up to 4G characters Variable width; Hold up to 2 GB Hold up to 4,294 million
characters
IMAGE ENUM(, b, c, ...)
Variable width; Hold up to 2 GB List up to 65,535 values
SET

List up to 64 values
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What is the difference between fixed-length characters and variable-length characters?

Fixed-length characters—When you create a fixed size field, like phone numbers, SSN,
State, CHAR data type is a good choice.

Variable-length characters—Many fields have variable-length characters. When you create
VARCHAR(30) or VARCHAR?2(30) for first name field, for example, as first name length is
different for each person you need to use VARCHAR or VARCHAR?2 type. If a first name
is “Peter”, only 5 characters are stored in a table (5 bytes), not 30. If we use CHAR(30) for
a first name field, than all the first names will be stored in 30 characters. Obviously, it will
waste a lot of storage spaces.

Number Data Types

Table 2.2 Number data types for the three database systems

-9,223,372,036,854,775,808 to
9,223,372,036,854,775,807

Data Type Oracle SQL SQL SERVER MySQL
Small Integer NUMBER (3) TINYINT TINYINT (n)
-128 to 127
0 to 255 0 to 255 0 to 255 UNSIGNED
Median Integer | NUMBER (5) SMALLINT SMALLINT (n)
-32,768 to 32767 -32,768 to 32767
0 to 65,535 UNSIGNED
MEDIUMINT (n)
-8,388,608 to 8,388,608
0 to 16,772,215 UNSIGNED
Integer 32 bit NUMBER (10) INT INT (n)
-2,147,483,648 to —2,147,483,647 | -2,147,483,648 to -2,147 483,647
UNSIGNED
NUMBER (38) BIGINT BIGINT (n)

-9,223,372,036,854,775,808 to
9,223,372,036,854,775,807

REAL

Floating number
-3.40E + 38 to 3.40E + 38

FLOAT (n, d)

Small floating number
n—maximum of digits
d—decimal points

SMALLMONEY
—214,748.3648 to 214,748.3647
MONEY
-922,337,203,685,477.5808 to
922,337,203,685,477.5807

DOUBLE (n, d)

Large floating number
n—maximum of digits
d—decimal points

NUMBER (p, s)

DECIMAL (p, s)

DECIMAL (n, d)

NUMERIC (p, s) NUMERIC (p, s)
-107"38 + 1 to 10738 — 1 Stored as a string
p from 1-38 p from 1-38 n—maximum of digits

s from -84 to 127

s from -84 to 127

d—decimal points




NUMBER (p, s) (Oracle)
NUMERIC (p, s) (Oracle)

p—precision
s—scale
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For example, NUMERIC (5, 2) including 3 digits before the decimal and 2 digits after the

decimal.

DECIMAL (p, s) (T-SQL)
NUMERIC (p, s) (T-SQL)

p—the maximum number of digits that can be stored (including all the digits
from on the left and right of decimal point).
s—the maximum number of digits that can be stored to the right of the decimal

point.

Oracle Number Example

Datatype
NUMBER
NUMBER (8)
NUMBER (8, 2)
NUMBER (8, 1)

Input Data
634,782.59
634,782.59
634,782.59
634,782.59

Date and Time Data Types

Stored Value
634782.59
634783
634782.59
634782.5

Table 2.3 Date and time data types for the three database systems

Oracle SQL

SQL SERVER

MySQL

DATE
Format: DD-MON-YY
Example: 25-JAN-2017

DATE
Format: YYYY-MM-DD
Example: 2017-01-25

DATE
Format: YYYY-MM-DD
Example: 2017-01-25

TIMESTAMP (0)

If we don’t specify a precision
then the timestamp defaults to
six places.

SMALLDATETIME
Format: YYYY-MM-DD HH:MI:SS

DATETIME
Format: YYYY-MM-DD HH:MI:SS
[.mmm)]

DATETIME ()

Format: YYYY-MM-DD HH:MI:SS

TIME TIME (p)
HH:MI:SS.0000000 Format: HH:MI:SS
TIMESTAMP (3) TIMESTAMP TIMESTAMP
DD-MM-YY HH:MI:SS Format: YYYY-MM-DD HH:MI:SS Format: YYYY-MM-DD HH:MI:SS
YEAR ()

Format: YY (70 to 69) 1970 to 2069
YYYY: 1901 to 2155
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Boolean Data Type

Table 2.4 Boolean data types for the three database systems

Data Type Oracle SQL SQL SERVER MySQL
Boolean CHAR(1) (Oorl) BIT BOOLEAN, BOOL
0,1 and NULL 0 or 1; Not NULL
Summary

Chapter 2 covers several data types for the three database systems.

e Character data types
* Number data types
e Date and time data types in the three database systems
* Boolean data type
Although this chapter is short but it takes time to get familiar with all those date types.

When you study Chapter 5 “Creating Databases and Tables” you will use different data
types for columns.

In the next chapter we will install Oracle 12¢, SQL Server 2016 and MySQL 5.7 database
systems.



Chapter 3

Installation of Oracle, SQL
Server and MySQL

Before we run SQL commands we need to install relational database management systems.
This chapter covers how to install Oracle 12¢, SQL Server 2016 and MySQL 5.7.

Minimum System Requirements

Table 3.1 System requirements

Oracle 12C

SQL Server 2016

MySQL 5.7

Hard Disk: 10 GB

RAM: 2 GB
1 GB of space in the tmp directory.

Operating System

32-bit:

Windows 8 (Pro and Enterprise editions)
Windows 7 (Professional, Enterprise,
Ultimate editions)

Windows Server 2008

64-bit:

Windows 8 (Pro and Enterprise
editions)

Windows 7 (Professional, Enterprise,
Ultimate editions)

Windows Server 2012

Windows Server 2008 R2

Windows Server 2008

Linux

Hard Disk: 6 GB

A DVD drive is required for
installation from disc.

NET Framework 4.6

Recommended RAM

Express Editions: 1 GB

All other editions: At least 4 GB

Processor: x64 Processor

Operating System

SQL Server Enterprise
Windows Server 2016
Windows Server 2012

SQL Server Standard
Windows Server 2016
Windows Server 2012
Windows 10
Windows 8.1

SQL Server Web and Express:
Windows Server 2016
Windows Server 2012

SQL Server Developer:
Windows Server 2016
Windows Server 2012
Windows 10
Windows 8.1
Windows 8

Hard Disk: 8 GB

RAM: 2 GB

Operating System
Windows 32-bit and 64-bit

Linux
Mac OS X
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Installation of Oracle 12¢
e Download Oracle Database 12¢ Release 2 from the Oracle Web site:

http://www.oracle.com/technetwork/database/enterprise-edition/downloads/
databasel2c-win64-download-2297732.html

Welcome Peter

Account Sign Out Help Country » Communities ~ |ama.. ~ |wantfo

ORACLE"

Products Solutions Downloads Store Support

Oracle Technology Network > Database » Database 12c » Downloads

‘ Overview ‘ Downloads | Documentation ” Learn More H Community

Database 12c

Database In-Memory

Multit t

O“t‘e”a” Oracle Database Software Downloads
ptions,

Application Development
You must accept the OTN License Agreement to download this software.

Big Data Appli ]
R e ") Accept License Agreement | ' Decline License Agreement

Cloud Database Services
Private Database Cloud

Data Warehousing & Big Data
Database Appliance Oracle Database 12c Release 2
Exadata Database Machine

High Availabil
Sy (12.2.0.1.0) - Standard Edition 2 and Enterprise Edition

Manageability

Migrations g Microsoft Windows x64 (64-bit) F?Ie 1 (28 GB) See All
# Linux x86-64 File 1 (3.2 GB) See All

Security

Unstructured Data

# Oracle Solaris (SPARC systems, 64-bit)
& Oracle Solaris (x86 systems, 64-bit)

Figure 3.1 Oracle 12c downloads

File 1 (3.1 GB) See All
File 1 (2.8 GB) See All

¢ After downloading and decompressing Windows x64 files, make sure that two folders

are at the same location:

| = | Oracle = O X
Home Share View % 0
=3 ') Eesl - &y =l -
» EN & cut < B x -EI] I New item i open - [ selectan
= W Copy path ﬂEasy access ™ ¥ Edit jj Select none
Pin to Quick Copy Paste - Move Copy Delete Rename New Properties 2 =
access E Paste shortout to- tow folder - &) History ﬁE Invert selection
Clipboard Organize MNew Open Select
~ v » ThisPC » Elements (B} » Software » Oracle » v & Search Oracle »r
~
i i 4
& OneDrive MName Date modified Type Size
) winxb4_12102_database_lof2 32172017 226 PM File folder
= This PC
s winxfd_12102_database_2o0f2 3/21/2017 3:32 PM File folder
I Desktop o . 2 A
% winxfd_12102_database_1of2 zip 10/27/2016 11:06 ...  Compressed (zipp... 1,543,159 KB
Documents E winxGd_12102_database_2of2 zip 10/27/2016 11:14 ...  Compressed (zipp... 1,155,567 KB
‘ Downloads v
4 items g5 =

Figure 3.2 Downloaded files



http://www.oracle.com/technetwork/database/enterprise-edition/downloads/database12c-win64-download-2297732.html
http://www.oracle.com/technetwork/database/enterprise-edition/downloads/database12c-win64-download-2297732.html
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¢ There are extra steps for Windows 7 PCs:
1. Open the winx64_12c_database_20f2 directory

2. Copy all the files under\winx64_12c_database_20f2\database\stage\Components
directory

3. Paste all the files to\winx64_12c_database_lof2\database\stage\Components

* Go to\winx64_12102_database_1lof 2 and run the setup.exe file:

M Oracle Universal Installer g

Starting Oracle Universal Installer...

Checking monitor: must bhe configured to display at least 256 colors Higher than
256 . Actual 4294967276 Passed

Preparing to launch Oracle Universal Installer from C:xlUsersprestonz>AppDataL
ocal~Temp~Oralnstall2di1?-83-21_84-81-25PH. Please wait

Figure 3.3 Running setup file

¢ Choose the languages:

Oracle Database 12c Release 1 Installer - Step 4 of 11 s i _|

Select Product Languages ORACLE" 12(,‘

DATABABE

i ey Thiaes Select the languages in which your product will run.

Installation Option Available languages: Selected languages:

Arabic | Englizh
Bengali

Grid Installation Options

Product Language s Brazilian Portuguese

Database Edition Bulgarian
Canadian French
Catalan

Croatian
Czech =
Danish =1 g |
Dutch @|
Egyptian <4

English (United Kingdom) [@|

Estonian

C———————+E .__3'_3'_¢

Finnish
French
German
Greek
Hebrew

Hungarian

1]

Figure 3.4 Choosing a language
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e Select the database edition:

Oracle Database 12c Release 1 Installer - Step 5 of 11 } - -10] x|
; ORACLE 25
Select Database Edition ey 1
o DATABASE
4
T BnNEE Se iy Untaies Which database edition do you want to install?
)T\ Installation Option @ Enterprise Edition (5.0GB}
Grid Installation Options QOracle Database 12c Enterprise Edition is a self-managing database that has the scalability, performance, high
)Tk availability, and security features reguired to run the most demanding, mission-critical applications.
b Product Languages
A

(el e i

Database Edition

Oracle Home User Selection

Figure 3.5 Selecting a database edition

¢ Choose “Use Windows Built-in Account”:

Oracle Database 12c Release 1 Installer - Step 6 of 11 - _IDlzl
Specify Oracle Home User g} ——— ——== 1
= DATABASE
4
Eoniicae Seriinhy Headale Oracle recommends that you specify a standard Windows User Account (not an Administrator account) to install
T and configure the Oracle Home for enhanced security. Thiz account is used for running the Windows Services for
)Tg Installation Option the Oracle Home. Do not log in using this account to perform administrative tazks.
,T\ ‘Grid Installation Options O Use Existing Windows User
T Product | anguages |
¥ Database Edition
L

| Oracle Home User Selection

@ Use Windows Built-in Account

Figure 3.6 Windows built-in account
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* Click “Yes” for the following warning message:

1 Installer IO
Specify Oracle Home User g _— 1 2 c
" DATABASE
.
Configure Security Updates. Oracle recommends that you specify a standard Windows User Account {net an Administrator account) to install
and configure the Oracle Home for enhanced security. This account is used for running the Windows Services for
/T\ Installation Option fhe Oracle Home. Do not lng in using this account to perform adminisirative tasks.
)T\ Grid instaliation Options () Use Existing Windows User
Broguct Languages I 1
T |
et = :
! Oracle Home User Seleci - 4
T Installation Location "'\ [INS-35810] You have selected to use Buit-in Account for installation and
o e -y configuration of Oracle Home. Oracle recommends that you specify a Windows

User Account with limited privilege to install and configure a secure Oracle Home,

] - - ]
JAre you sure you want to continue 7 _Q

Yes [ to J[ pemis ]

(3) Use Windows Buit-in Account

Figure 3.7 Warning message

e Choose Installation Location:

F4 Oracle Database 12c Release 1 Installer - Step 7 of 11 r E Il:liil
ORACLE’ 2(,‘
Specify Installation Location ] EEET R 1
el DATABASE
e, 3
LConfigure Security Updates Specify a path to place all Oracle software and configuration-related files installed by this installation owner. This
A R location iz the Oracle baze directory for the installation owner.

Installation Option

Grid Installation Options Oracle base: |Cappipz1 [+] [Browse..|

Database Edition Specify a location for storing Oracle datab ft files separate from database configuration files in the

Oracle base directory. This software directory is the Oracle database home directory.
Oracle Home User Selection

Installation Location Software location: |Chapp\pz1iproducti12.1.0\dbhome

[VJ [ Browse... ]

Prerequisite Checks

Summary

T
)Tk
)r Product Languages
T
T
T
T
!
!

Figure 3.8 Installation location
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¢ After summary page click “Next” to install Oracle 12c:

Oracle Database 12c Release 1 Installer - Step 9 of 11 i I ] 34

Summary 7 . : ORAC'-E 126'

DA'I'ABASE

Confiqure Security Updates [} Oracle Database 12c Release 1 Installer

nstallation Option & {:‘;Iobal Eethings

Dizk space: reguired 6.0 GB available 50.24 GB [Edif
Oracle Home User Selection: NT AUTHORMYSY STEM

Grid Installation Options

———

Product Languages Source location: FASoftware\Oracle\winx64_12102_database_1of2\databaselinstall..\stage\products.

Database edition: Enterprise Edition (Install database software only) [Edif
Oracle base: Ch\app\pz1 [Edit

Database Edition
Oracle Home User Selection

Software location: C:\app\pz1\product\i12.1. (\dbhome [Edi]
OraMTS Port Number: 48152

Installation Location

Prerequisite Checks

o — —C— —(

Summary

Figure 3.9 Summary

o Aftertheinstallation you can install Oracle SQL Developer. The step by step instructions
is in the next chapter.

Installation of SQL Server 2016

The SQL Server 2016 Installation is straightforward. Every installation creates one SQL
Server instance on your computer.
* Go to SQL Server 2016 Developer Edition download page:
https:/ /www.microsoft.com/en-us/sql-server/application-development
* Download SQL Server 2016 Developer (x64).

msdn Subscrip‘[ions U"Sw‘ United States (English)  Sign in

Home My Account Buy Renew or Upgrade Subscriber Downloads My Product Keys Help msdn

Welcome to Subscriber Downloads.

Find one of the thousands of products available with your subscription by searching or browsing for a preduct to download.

Search: | Enter a Product Name ‘ Go Browse: Products A-Z v Product Categories v Help

REFINE YOUR RESULTS & Downloads / SQL Server 2016 Developer (x64) - DVD (English) (1 results) Sorted by: Release Date
All products available for .
sublzcribers SQL Server 2016 Developer (x64) - DVD (English) Product Keys Dbamilomt

T 1o | English | Release Date: 6/1/2016 | Details =T
subscription i

Figure 3.10 SQL Server 2016 downloads


https://www.microsoft.com/en-us/sql-server/application-development
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¢ Click setup.exe to run the installation file.

§ 50L Server Installation Center

Planning Hardware and Software Requirements
Hetallation View the hardware and software requirements.
Maintenance Security Documentation

ok View the security documentation.

Resources Online Release Notes

Advanced WView the latest information about the release.
Options System Configuration Checker

Figure 3.11 Running setup file

* Select Developer edition.

50U Server 2016 Setup o m| b4

Product Key
Specify the edition of SO1 Server 2016 to install.
Product Key Validate this instance of SOL Server 2016 by entering the 25-character key from the Microsoft certificate

of authenticity or product packaging. You can also specify a free edition of S0L Server: Developer,
Evaluation, or Express. Evaluation has the largest set of SOL Server features, as documented in S0L Server

License Terms

Global Rules Beoks Online, and is actvated with a 180-day expiration. Developer edition does not have an expiration,
Product Updates has the same set of features found in Evaluation, but is licensed for non-production database application
Install Setup Files development only. To upgrade from one installed edition to another, run the Edition Upgrade Wizard.
Install Rules ' "

Eeahiive Seleciion (O] Specify a free edition:

Feature Rules ,D“‘hﬂ“r 5

Feature Configuration Rules () Enter the product key:

Ready to Install = = = =

Installation Progress —

Complete

Figure 3.12 Selecting developer edition

21

Launch a tool to check for conditions that prevent a successful SOL Server installation.
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® Accept the license terms.

¥ SQL Server 2016 Setup

License Terms

Toinstall SQL Server 2016, you must accept the Microsoft Software License Terms.

Product Key
License Terms
Global Rules
Product Updates
Install Setup Files
Install Rules

Feature Selection
Feature Rules
Feature Configuration Rules
Ready to Install
Installstion Progress
Complete

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT SQL SERVER 2016 DEVELOPER

These license terms are an agreement between Microsoft Corporation (or based on where you
live, one of its affiliates) and you. Please read them. They apply to the software named above,
which includes the media on which you received it, if any. The terms also apply to any
Microsoft

» updates,

s supplements,

» Internet-based services, and

= cunnnrt cervires

[ 1 accept the license terms.

SOL Server 2016 about your i &, as well as other usage and
performarlce data, to Microsoft to help improve the product. To Ieam meore about SQL Server 2016 data
processing and privacy controls, please see the

I < Back | Next> Cancel
Figure 3.13 Accepting the license terms
e Select Features:
T SOL Server 2016 Setup - o X
Feature Selection
Salect the Developer features to install,
Product Key [Esatures Feature description:
Licenee e d # || The configuration and operation of each -~
Global Rules [#] Databas= Engine Services instance feature of a 501 Server instance is
it isolated from other S0 Server instances. SOL
Product Updates [ 5L Server Replication implated ' .
s o [ R Services (in-Database) Server instances can operate side-by-sidean w
[ Full-Text and Semantic Extractions for Sea Prerequisites for selected features:
Install Rules :
: ? S:’h iy s‘r;““_ 5 i Already installec: -~
- EiPametRpeny S for b Feta I Winclows PowesShell 310 or higher
LAl Analysts Serncan ) L Mirrrsrtt Visnl Shadin 2010 Rrdishribntnble ¥
Instance Configuration [#] Reporting Services - Mative € *
- ‘Shased Features : -
k 5 its.
Serves Cmﬁg-u.nlnn ) [ R Server (Standalone) Disk Space Requiremen:
detan i Lo [ Reporting Senvices - SharePaint Drive C- 3183 MB required, 309235 MB
Analysis Services Configuration [ Reporting Services Add-in for SharePoint Proc v | | available
Reporting Services Confil i > v
Feature Configuration Rules ]
t al |
Ready to Instal et | (el
Instaliation Progress Instance root dirsctony: CAProgram Files\Microsoft SOL Servery,
Complete

Shared festure directonr c\Program Files\Microsoft SOL Server, Ed

Shared feature directary (xBE): er\Program Files (xB8)\Microsoft SOL Server),

| <Back Dext>

Figure 3.14 Selecting features
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* SQL Server issues a default instance name: SQL 2016. Any previously installed
instances will be displayed here.

T SQL Server 2016 Setup - O X

Instance Configuration

Specify the name and instance ID for the instance of S50L Server. Instance ID becomes part of the installation path.

Product Key () Default instance

sz Ems (® Named instance: |9QL2016 |
Global Rules

Product Updates

Install Setup Files Instance ID: |Mg§Q|_gER\.I’ER |
Install Rules

Feature Selection

Feature Rules SQL Server directory: C:\Program Files\Microsoft SQL ServertMS50QL13.MSSQLSERVER
Instance Configuration Analysis Services directory:  C\Program Files\Microsoft SQL Server\MSAS13.MSSQLSERVER
Server Configuration Reporting Services directory:  C\Program Files\Microsoft SOL Server\MSR513.MSSQLSERVER

Database Engine Configuration

Analysis Services Configuration bl dnsanes

Reporting Services Configuration Instance Name Instance IO Features Edition Version
Feature Cenfiguration Rules SQLEXPRESS MSSQL12.50LEXPR... | SOLEnging SOLEN... |Express 12.0.2569.0
Ready to Install SoLam2 MSSQL11.50L2012 | SOLEngine, SOLEn... |Express 11.0.2100.60
Installation Progress <5Shared Compone... S5MS, Adv S55MS, .. 12.0.2369.0
Complete

<Back || Net> || Cancel

Figure 3.15 Default instance name
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* Click “Add Current User” to set up an administrator:
T SOL Server 2016 Setup - |

Database Engine Configuration

Specify Database Engine authentication security mode, administrators, data directories and TempDB settings.

Product Key Server Configuration  Data Directories TempDB FILESTREAM

License Terms

Global Rules Specify the authentication mode and administrators for the Database Engine.
Preduct Updates Authentication Mode

Install Setup Files

(® Windows authentication mode

Install Rules . WA : =
() Mixed Mode (S0OL Server authentication and Windows authentication)
Feature Selection

Feature Rules Specify the password for the SQL Server system administrator (sa) account.

Instance Configuration Enter password:
Server Configuration

Confirm password:

Database Engine Configuration
Analysis Services Configuration Specify SQL Server administrators
Reporting Services Configuration T T R
Feature Configuration Rules have unrestricted access
Ready to Install to the Database Engine.
Installation Progress
Complete
Add Current User | ! Add... | | Remove |
i < Back | | Mext > | | Cancel

Figure 3.16 Setting up an administrator
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¢ (Click Next button then click Install button.

T SQL Server 2016 Setup

Ready to Install

Verify the S50L Server 2016 features to be installed.

Product Key

License Terms

Global Rules

Product Updates

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Instance Configuration

Server Configuration

Database Engine Configuration
Analysis Services Configuration
Reporting Services Configuration
Feature Configuration Rules
Ready to Install

Installation Progress

Complete

Ready to install SOL Server 2016:

Installation of Oracle, SQL Server and MySQL 25

=- Summary

- Edition: Developer

- Action: Install (Product Update)

[=- Prerequisites

B- Already installed:

-Windows PowerShell 3.0 or higher

- Microsoft Visual Studio 2010 Shell

- Microsoft Visual C++ 2015 Redistributable
Microsoft .MET Framework 4.6

=- To be installed from media:

=- General Configuration
E| Features

- Database Engine Services

- Analysis Services

- Reporting Services - Native
Nata Chalibg Cliant

<

- Microsoft Visual Studio 2010 Redistributables

... Microsoft Visual Studio Tools for Applications 2015

Configuration file path:

C\Program Files\Microsoft SOL Server\130\5etup Bootstrap'Log\20170320_100705\ ConfigurationFile.ini

Install Cancel

Figure 3.17 Summary
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¢ Installation is completed.

T SOL Server 2016 Setup - O X

Complete

Your 50L Server 2016 installation completed successfully with product updates.

Product Key Infermation about the Setup operation or possible next steps:

License Terms

|
~ |
Global Rules bEatilE Status .
Deoiucilkr & Client Tools Connectivity Succeeded
R a. = @ Client Tools SDK Succeeded
Install Setup Files Reporting Services - Native Succeeded
Install Rules | Database Engine Services Succeeded
Feature Selection @ Master Data Services Succeeded
W iy G 5 fF v |
Feature Rules
Instance Configuration
Server Configuration Details:

Database Engine Configuration

Analysis Services Configuration

Reporting Services Configuration Product Update:

Feature Configuration Rules Product Update has successfully applied KB 3182545 <hitp://support microsoft. com/?id=
Ready to Install 3182545 These updates have set the patch level of the Setup operation to 13.1.4001.0.

Installation Progress
Complete Summary log file has been saved to the following location:

C\Program Files\Microsoft SQL Server\130\Setup Bootstrapilog\20170320 100705
\Summary pzr 20170320 100705.ixt

| Cese |

Figure 3.18 Installation is done.
o After the installation you can install SQL Server Management Studio. The step by step
instructions is in the next chapter.

Installation of MySQL

* Go to MySQL installer page: https://dev.mysql.com/downloads/installer/


https://dev.mysql.com/downloads/installer/
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Mote: MySQL Installer is 32 bit, but will install both 32 bit and 64 bit binaries.

Online Documentation

« MySQL Installer Documentation and Change History

Please report any bugs or inconsistencies you observe to our Bugs Database.
Thank you for your support!

Generally Available (GA) Releases

MySQL Installer 5.7.17

Select Operating System:

‘Microsoft Windows

Development Releases

Looking for previous GA versions?

Windows (x86, 32-bit), MsI Installer

{mysgl-installer-web-community.5.7.17.0.msk)

Windows (x86, 32-bit), MsI Installer

5717 1.7M

MDS: df80881cd3B6daf324@caTbabae37758 | Signature

3377 386.6M

Figure 3.19 MySQL downloads

e Choose MySQL Enterprise Edition or Standard Edition.

Oracle Software Delivery Cloud

Need Help? Contact Software Delivery Customer Service

To add items to your Download Queue, enter the Oracle Product or Release into the type-ahead field below, then select from the list of available platforms. »

The title will be displayed in the Download Queus, Repeat this step for all titles you wish to download. Once complete, click ‘Continue’,

Filter Products by W Programs [ Linu/ovm/vis

Searchby [l [v] [MyS0L Stendard Edition
ESS

Download Q"‘EI
|
()

Product: MysQL Enterpe[]

Selected Item

Ooo®eO

[ self-study Courseware [ 1-Click Offerings

=] Select Platform «

Apple Mac 05 X (Intef) (64-bit)
FreeB5sD - x86

Linux xB6

Linux xB6-64

Microsoft Windows (32-bit)
Microsoft Windows x64 (64-bit)
Cracle Solaris on SPARC (B4-bit)
Oracle Solaris on ¥86-64 (64-bit)

=

Microsoft Windows %64 (64-bit)

Remove All

Figure 3.20 Choosing edition to download
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e Select MySQL Standard Edition for Microsoft Windows x64 (64-bit).

acle Software Delivery Clo

Need Help? Contact Software Delivery Customer Service

If more than one release is available, you may select an alternate release by clicking on the "Select Alternate Release...' link. -~
Download Queue
¥ Release ‘sdecnedrm ‘.ﬂppliﬂbﬂeTm&llﬁh‘iﬂjom ‘size |mu.shedm

1 M MysQL Standard Edition for Micresoft Windows 64 (64-5it), 21 fil.. po: SENdard e Standard Terms and Restrictions 1.5 GB Mar 14, 2017

—— ™ Continue. TN

Figure 3.21 Selected program

* Accept the license terms.

MySdL. Installer License Agreement

To proceed you must accept the Oracle Software License Terms.

MySQL Installer Products -
Copyright © 2000, 2016, Oracle and/or its affiliates. All ights reserved.

This software and related documentation are provided under a license agreement
containing restrictions on use and disclosure and are protected by intellectual property laws.
Except as expressly permitted in your license agreement or allowed by law, you may not use,
copy, reproduce, translate, broadcast, modify, license, transmit, distribute, exhibit, perfform,
publish, or display any part, in any form, or by any means. Reverse engineering,
disassembly, or decompilation of this software, unless required by law for interoperability, is
prohibited.

[if this software or related documentation is delivered to the U.5. Government or anyone
licensing it on behalf of the U.S. Government, the following notice is applicable:

L1.5. GOVERNMENT RIGHTS Programs, software, databases, and related documentation and
technical data delivered to U.S. Govemment customers are “commercial computer
software” or "commercial technical data” pursuant to the applicable Federal Acquisition
Regulation and agency-specific supplemental regulations. As such, the use, duplication,
disclosure, modification, and adaptation shall be subject to the restrictions and license
terms set forth in the applicable Government contract, and, to the extent applicable by the
terms of the Government contract, the additional rights set forth in FAR 52.227-19,
(Commercial Computer Software License (December 2007). Oracle USA, Inc., 500 Oracle
Padauas Recwnnd Cite ©4 G4NRS

[ 1accept the license terms

=

Figure 3.22 Accepting the license terms
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e If you do not use Oracle Support select ‘No'.

My Oracle Support Authentication

MySQL Installer for Windows is able to, on your behalf, download new or updated MySQL
commercial packages. To do so it needs to authenticate to My Oracle Support using your
credentials,

For security reasons these credentials are never stored on disk. You will be asked for themn
again the next time you run the MySQL Installer.

(20 Yes, I would like to use My Oracle Support
Username:

Password:

@ Mo, 1 either don't have My Oracle Support or don't want to use it now.
] Don't Ask Again

| ‘5.; ][ Net> ][ Coneel

Figure 3.23 Choosing the support option
* You can select MySQL documentation and samples:

MySQL. Installer Select Products and Features

Please select the products and features you would like to install on this machine.

Filter:
-—
" ‘AII Software, Current Bundle, Any | [ Edit

Available Products: Products/Features To Be Installed:

- MySQL Servers B MySQL Server 57,17 - X64

= MySQL Server & MySQL Documentation 5.7.17 - ¥86
(- MySQL Server 5.7 - Samples and Examples 5.7.17 - X86

»

= Applications

i1 MySQL Warkbench
- MySQL Notifier -
- MySQL For Excel

- MySQL Enterprise Backup

- MySQL for Visual Studio

- My5QL Utilities

& MySQL Connectors

| G- Connector/ODBC -

249

EB-E-E-E-E-E

e .

Figure 3.24 Selecting documents or samples
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¢ Installation is ready to go.

MySQL. Installer Installation

Adding Commercial

Press Execute to upgrade the following products.

Product Status Progress Notes
MySQL Server 5.7.17 Ready to Inctall

MySQL Documentation 5.7.17 Ready to Install

E Samples and Examples 5.7.17 Ready to Install

Click [Execute] to install or update the following packages

o ][ oo | [Gos

Figure 3.25 Installation is ready

¢ Keep default Server Configuration Setting:

MySQL. Installer Type and Networking

L r3.7.17 Server Configuration Type

define how misch system resounces are assigned to the MyS0L Server instance,
Config Type: Development Machine -
Connectvity
Use the following controls to select how you would like to connect to this server.
| TCPAP Port Number: r
Open Firewall port for network access
] Marned Pipe Pipe Name: !M\”SQL—|
] shared Memory Memory Name: iWSQL—|

Advanced Configuration

options for this server instance.
] Show Advanced Options

MySQL Enterprise Firewall

Select the checkbox below to enable the Enterprise Firewall, a secunty whitelist that offers
protection from cyber attacks. Additional post installation configuration is necessary.

] Enable Enterprise Firewall  Click here to view the online decumentation,

Choose the correct server configuration type for this MySOL Server installation. This setting will

Select the checkbou below to get additional configuration page where you can set advanced

| Net> || goncel

Figure 3.26 Default server configuration
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¢ Enter root account password. Please remember this password as you will use it to
login to MySQL server. If you want to add users you can click “Add User” button.

MySQL
MySQL S

Installer
5717

Accounts and Roles

Root Account Password

Enter the password for the root account. Please remember to store this password in a secure
place.

MySQL Root Password: '"“'"l J\-'I

Repeat Password:

MySQL User Accounts

Create MySCQL user accounts for your users and applications. Assign a role to the user that
consists of a set of privileges.

MySQL Username Host User Role Add User

Edit User

Delete

< Back H Next > H Cancel

Figure 3.27 Entering account password
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e Enter the password and click “Check” button to see if it is working.

MySQL. Installer Connect To Server

Samples and Examples

Here are the compatible servers installed. If more than one, please select one.

Server Architecture Status
SQL Server 5.7.17 a4 Runnin
g9

MNow give us the credentials we should use (needs to have root privileges). Click check to
make sure they work.

User: root Credentials provided in Server configuration

Password: sessssss

«" Connection successful.

Figure 3.28 Testing the password

o After the installation you can install MySQL Workbench. The step by step instructions
is in the next chapter.

Summary
Chapter 3 covers the following:

* Minimum System Requirements
e How to install Oracle 12¢

e How to install SQL Server 2016
e How to install MySQL 5.7

In the next chapter you are going to install development tools for the three database
systems.
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Exercise

3.1

Install Oracle 12¢ or SQL Server 2016 or MySQL 5.7 on your computer following the
instructions in this chapter. If you want to test SQL statements for the three database
systems then install them all on your computer.
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Database Development Tools

There are many database development tools available: Command line tools and graphic
user interface tools. Command Line Tools including Oracle SQL Plus and MySQL
Command Line Client. Graphic User Interface Tools include Oracle SQL Developer, SQL
Server Management Studio and MySQL Workbench.

Command Line Tools
Oracle SQL Plus
e Go to Start -> Oracle-OraDB12Homel -> SQL Plus

l Oracle - OraDB12Home1

& Administration Assistant for Win...
Database Configuration Assistant
Database Migration Assistant for...
Database Upgrade Assistant
Locale Builder
Met Configuration Assistant
MNet Manager
Oracle Provider for OLE DB Read...
5Q1 Developer

SQL Plus

m @& W ™

Figure 4.1 Starting SQL Plus
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¢ To access a built-in database HR enter the username and password of the HR schema.
Enter user-name: hr
Enter password: xx (you can reset the password if you forgot it)

B SOL Plus

Figure 4.2 SQL Prompt

¢ To see the structure of the Employees table enter:
DESCRIBE Employees;

MULL

MULL
MULL

MULL
MULL

Figure 4.3 Testing a SQL statement

¢ Enter “EXIT” to leave the SQL prompt.
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MySQL Command Line Client

* Go to Start -> MySQL -> MySQL 5.7 Command Line Client
(The second MySQL 5.7 Command Line Client is for Unicode)

B wsa

Changelog

Changelog

Documentation

Documentation

MySOL 5.7 Command Line Client
MyS0QL 5.7 Command Line Client...
m & W M’

Figure 4.4 Starting MySQL Command Line Client

e Enter MySQL root password (You setup a password when you install the MySQL 5.7)

B8 nyS0OL 5.7 Command Line Client

Figure 4.5 MySQL prompt
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¢ Another way to start MySQL prompt:
type C:\Program Files\MySQL\MySQL Server 5.7\bin\mysql —u root —p

Figure 4.6 Displaying MySQL prompt in other way

¢ Enter “SHOW databases” at the MySQL prompt.

|

Figure 4.7 Testing a SQL statement
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Graphic User Interface Tools

Installation of Oracle SQL Developer

* Download Oracle SQL Developer at the following link:

http:/ /www.oracle.com/technetwork/developer-tools/sql-developer/downloads/
index.html

e Starts Oracle SQL Developer:

. Oracle SOL Developer: Start Page

Fle Edit View Navigate Run Versioning Tools Help
Foaa 9 XxXaeo-0- /&1

[t | Bt ¢ Sertpase +
*-AYS
@ Connectons

-8 W

< Cloud Connections.

7 L
=
]>|@ X

450 l [\ CYVCIOC
5@-- -)., f.JJ!L!
Visit Oracle online for more information on.

r o
| Tutorials |

Online Demenstrations |

501 DeveloperForum

DB Documentation

Figure 4.8 Starting Oracle SQL Developer


http://www.oracle.com/technetwork/developer-tools/sql-developer/downloads/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/downloads/index.html
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¢ Oracle has many build-in schemas. Here we use Oracle build-in HR schema to make a
connection:

m, Oracle S0L Developer

file Edit View Navigate Run Versioning Tools
Feclg 90 XBh O-0- &
B Connections X. [FRe.. X [) @strtPage x|
*-AYH |

a::onnecﬁons e

L Connection Information *

Username: |hr |
Password: E |
[ wep | [oc J[ cancl |

LB —

Figure 4.9 Entering username and password

e Enter password then click OK button.
* SQL Developer opens Connections pane on the left and SQL worksheet on the right.

a. Oracle 50L Developer

File Edit View Navigate Run Versioning Tools Help
EoEg 9 YER O0- O &

Bconnections x| (... x [ @swrtrage x |fyh x

P-B@YE FPEEOA BQR &ued
aConnections ’—‘,- Worksheet ;Q.Jeryﬁuﬂder
=g hr i

- EMPLOYEES
& 108_HISTORY
-8 1085

& LocaTiOoNS
- {E REGIONS .
EJ---@ Views .!“

Figure 4.10 Connection pane
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e Enter “DESCRIBE Employees;” on the Worksheet then click the Run Statements
button (the green triangle). You can see that we get the same result as the SQL Plus
command line.

a Oracle SOL Developer: hr

File Edit View MNavigate Run Versioning Tools Help
Foda 90 XEER O -O- &
acmnectinns x| fRe.. x [0 (P)startPage * |fhmR x 'ﬁ"" =

*-RT D FERBR RER Sued s
(2, Connections . | worksheet | Query Builder
=& hr 'DESCRIBE Euplovees;
[=-+§7) Tables (Filtered)
= [ COUNTRIES
[ DEPARTMENTS T
- EMPLOYEES | [Escript output x
w8 J0B_HISTORY # ¢ H & B | Task completedin 5.275 seconds
-8 1085 DESCRIEE Euployees
&~ LocaTIONS Name Null Type
wiirecErE 0000 (Elecsceesscsere v B
- (B Views | |EMPLOYEE_ID HOT NULL NUMEER (&)
- {B) Editioning Views FIRST NALME VARCHARZ (20
- {8 Indexes LAST NALME NOT NULL VARCHARZ [ Z25]
- (il Packages EMATL NOT NULL VARCHARZ (25)
Eﬂ---fﬁ Procedures PHONE NUMEER VaRCHARZ (20
{38 Functions |HIRE_DATE HOT NULL DATE
- Queues JOE_ID NOT NULL VARCHARZ(10)
- [FA Queues Tables SALARY NUMEEE (3, 2)
- {8 Triggers COMMISSION PCT HNUMEER(Z,Z)
EEI---EB Crossedition Triggers MANAGEE ID NUMEEER (5]
- {g@ Types DEPARTHENT ID NTMEEE. | 4)
EEI---EE Sequences

Figure 4.11 Testing a SQL statement in query worksheet

Installation of SQL Server Management Studio

* From SQL Server 2016 the server and the management studio are installed separated.
* Go to SQL Server 2016 Management Studio download page:

https://docs.microsoft.com/en-us/sql/ssms/download-sql-server-management-
studio-ssms


https://docs.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms
https://docs.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms
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8" Download SOL Sever b X 4 G Z
B |8 micrasaft.com Iz load ¢ r-ma : oD =7 &
B® Microsoft Technologies Documentation Resources Search

Download SQL Server Management Studio  ®«™=*

£ Share
» SOL Server on Linux (SSMS)
w Developer Tools 2/90/2017 « 3 min to read « Contrbutors L B @ Lght
v SO Server = P
Management Studic SQL Server Management Studio (SSMS) is an integrated environment for accessing, configuring, In this article
(55M5) ging, inistering, and developing all comp of S0L Server. S5SMS combines a broad SO Server Management Studio
What is 55M5T group of graphical tools with a number of rich script editors to provide developers and Changelog
administrators of all skill levels access to SQL Server. This release features improved compatibility =
with previous versions of SOL Server, a stand-alone web installer, and toast notifications within
55MS Chani : .
e 55MS when new releases become available.
Redesse notes
Usage Feedback @ Download S0L Server Management
Collection Studio (S5MS)
SCH Server
Mfmumw Downioad SO Server Management Current release for production use.
Studio (16.5.3) st g bl
4 Dovnioad PDF Download S50 Server Management Includes support for SOL Server vibest CTP1.3, and works side- n ﬂ
Studio - Refease Candidate (17.0 RC3) y-sicde with 16.x, but not recommended for production use.

Figure 4.12 SQL Server Management Studio downloads

e After the download start the setup.exe file.

RELEASE 16.5.3

Microsoft SQL Server Manageme

Welcome. Click “Install* to begin.

By clicking the “Install* button, | acknowledge that | accept the

SOL Server Manzgement Studio transmits information abe allation experience, as well as other
usage and performance T M ft to help improve the product. To leam more a
Management Studio data processing and pnvacy controls, see the privacy statement link above.

| Install ~ Close

Figure 4.13 Starting setup file
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* When the installation is done let us start SQL Server Management Studio:

B Oracle SOL Developer: HR~1 = X
File Edit View Navigate Run Versioning Tools Help

BoEg 90 XEH O0-©- & T
| Byconnections x | (FReports x ) @startPage * [@HR X |fScott * [@rHR~1 X 2
ol Connectto Server X |42 g &l 8 R~

SQL Server
Servertype: | Database Engine v
Server name v

| Windows Authertication 7]
PZP

Messages-Log % 5]

{gm XML DB Repository
{8 Scheduler
il Recyde Bin
{38 Other Users
& Cloud Connections

Figure 4.14 Starting SQL Server Management Studio

¢ Check the Server Name then click Connect button. The SQL Server Management
Studio has Object Explorer pane on the left. You can navigate through databases,
tables, columns, or other types of objects. Click New Query button to enter query
statements.

-‘E-;} S0LQuery1.sgl - PAASOL2012. master (PP (53)) - Microsoft SOL Server Management Studio
File Edit View Query Project Debug Tools Window Help

(0 -0 8- -2 M| D Newuey ByBREBE|H D |9 -C
G0 B8 | master ~ | ¥ Execute Debug ® « I3 F |37 . @

Object Explorer S0LOueryl.sgl - PZ\....master (PZ\P (33)) & X

Connect~ 47 &3 TGOS
= [ PZ\SQL2012 (SOL Server 11.0.2100 -
C3 Databases
[ Security
[ Server Objects
[ Replication
3 Management

Figure 4.15 Master database
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¢ The “Master” database will be selected by default. Make sure to select a database that
you are working on. Or you can type “Use database_name;” command on the SQL
worksheet before a query statement. To run a query click “! Execute” button.

Installation of MySQL Workbench

¢ Download MySQL Workbench at:
https:/ /dev.mysql.com/downloads/workbench/

Generally Available (GA) Releases

MySQL Workbench 6.3.9

Select Operating System:

| Microsoft Windows v

Figure 4.16 MySQL Workbench downloads

o After the installation MySQL Workbench starts:

B RS0 o a
#

Shr b e el [eih  erylien  Help

FAySOL Connections & &

ancs WSOLST

Figure 4.17 Starting MySQL Workbench


https://dev.mysql.com/downloads/workbench/
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* (lick “Local instance MySQL 57" and enter the password (You setup the password
when you install MySQL). You are now ready to use MySQL Workbench.

5 o Haaag @

MAMAGEMENT Ca
o Server Status
__a Client Connections
_'__ Users and Privileges
[ status and System Variables
;3;, Data Export
d’,—, Data Import/Festore

INSTANCE
B Startup / Shutdown
A Server Logs
# Options File

PERFORMAMNCE
@ Dashboard
rﬁ Performance Reports
é" Performance Schema Setup

SCHEMAS a

Q, Filter objects

B | sakila
B zys
[ 3 waorld

Figure 4.18 Navigation pane
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¢ Click the arrow icon on the right side of SCHEMAS to move the SCHEMAS to the top
of Navigator pane:

SCHEMAS B "
Q, Filter ohjects

B | sakila

B | 5ys

B | world

Figure 4.19 Displaying Schemas

* To open a SQL worksheet click “Create a new SQL tab for executing queries” above
the Navigator pane.

¢ Enter “SHOW databases;” command and click the Literning icon to run the query.

Mavigator
SCHEMAS

ﬁﬂlfif‘"‘iﬁ*ﬁ@lﬁi

18 sHow datahases,

Q, Filter objects

B @ sakila
b B sys
» 5 world

I
ResultGrid | 11| FiterRows:

information_schema
mysql
performance_schema
sakila

sys

world

Figure 4.20 Testing a SQL statement
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Summary

Chapter 4 covers the following;:

Introduction to SQL Plus
Introduction to MySQL Command Line Client
Installation of Oracle SQL Developer

Installation of SQL Server Management Studio
Installation of MySQL Workbench

Now you are ready to create databases and tables in the next chapter.

Exercises

4.1

Install Oracle SQL Developer, SQL Server Management Studio and MySQL Workbench
on your computer based on your need. If you want to test SQL statements in the three
database systems then install them all on your computer. Test each tool by running a SQL
command.

4.2

View the databases and tables in Oracle SQL Developer, SQL Server Management Studio
and MySQL Workbench.
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Data Definition Language (DDL)

We have installed the database systems and development tools in Chapter 3 and

Chapter 4. Now we are ready to create databases and tables.

SQL statements are divided into three main groups:

¢ Data Definition Language (DDL)
e Data Manipulation Language (DML)
¢ Data Control Language (DCL)

Below is the statement summary for DDL, DML and DCL.

Table 5.1 DDL, DML and DCL

Language Statements

CREATE To Create objects in the database

Data Definition Language (DDL) DROP To delete objects from the database
ALTER To change database structure
RENAME To rename a database object
TRUNCATE To remove all records from a table
SELECT To retrieve data from a database

Data Manipulation Language (DML) INSERT INTO To insert data into a table
UPDATE... SET To update data in a table
DELETE FROM To deletes all rows from a table

Data Control Language (DCL) GRANT To grant privileges to a user
REVOKE To revoke privileges from a user

We cover Data Definition Language (DDL) in this chapter. Data Manipulation Language
(DML) and Data Control Language (DCL) will be discussed in the next chapter.

Data Definition Language Statements

Creating a Database

We can create a database in two ways:

1. Using SQL Command

2. Using Graphic User Interface (GUI) Tools
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1. Using SQL Commands to Create a Database
Syntax
CREATE DATABASE Database_Name;

Steps to Create a Database in Oracle:

1. Login to Oracle SQL Plus as system user
2. At the sql prompt enter:

sql> CREATE USER TEST_DB IDENTIFIED BY pw;

Note: An Oracle’s user name acts as database name. We created a user “TEST_DB” with
password “pw”.

3. Grant privileges to the user.
Sql> GRANT CONNECT, DBA TO TEST_DB;
4. Create all the objects like tables under the user.

Steps to Create a Database in SQL Server:
1. In the SQL Management Studio query worksheet enter:
CREATE DATABASE TEST_DB;

2. Run the query and refresh Connect pane.
3. The TEST_DB database is created in the Connect pane.

comect~ 3/ 3l = T (7] 3§
[ Database Snapshots
[J Customer
| sample
= [J TEST_DB
[[J Database Diagrams
[ Tables
LA Views
d Synonyms
[ Programmahility
[ Service Broker
L3 Storage
LA Seaurity

Figure 5.1 Creating a database in SQL Server

Steps to Create a Database in MySQL:
1. In the MySQL Workbench query worksheet enter:
CREATE DATABASE TEST_DB;
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2. Run the query and refresh SCHEMAS.
3. The test_db database is created in the Navigator pane.

SCHEMAS B 1~
Q. [Filter objects

[ sakila

b s¥ys

[ test_db

e world

Figure 5.2 Creating a database in MySQL

2. Using GUI Tools to Create a Database
Creating a Database in GUI (Oracle)

e Using Database Configuration Assistant to create a database after installation.

l Oracle - OraDE12Homel

€ Administration Assistant for Win...
Database Configuration Assistant
Database Migraticn Assistant for...
Database Upgrade Assistant
Locale Builder
Met Configuration Assistant

1=  Net Manager

Figure 5.3 Database Configuration Assistant

Creating a Database in GUI (SQL Server)

¢ Right click Database and enter Database Name: Car
e Click OK
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Microsoft S0L Sery E Mew Database

Edit  View

Select a page ] =
; Script = J:5 Help
Pr 0| 8- ]2 Gener -
% Options
:ct Explorer %A Flegroups Database name: |Car
nect~ &7 &3 o Crwiner: |§ddauh>

B PZ\SQL2012 (SO
[ Databases

3 Security Database files:

‘| Use fultext indeadng

[ Server Objecty
[ Replication
[ Management

Logical Name File Type

Car_log LOG

Figure 5.4 Creating a database in GUI (SQL Server)

LB PS0L2012 (SOL Server 11.0.2100
(=Rl Databaszes

[ System Databases

[] Car

I HR

Figure 5.5 The database “CAR” is created

Creating a Database in GUI (MySQL)

¢ Right click any schema and choose Create Schema

= Set as Default Schema
| Filter to This Schema
Schema Inspector

Table Data Import \Wizard
Copy to Clipboard
Send to SGL Editor

Figure 5.6 Creating a database in GUI (MySQL)

Car ROWS...

Filegroup
PRIMARY
Mot Applicable
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¢ Enter schema name ‘hr” and click Apply

SCHEMAS B "

Q, Filter ohjects

| hr
&= zakila

Figure 5.7 Entering a database (schema) name

Dropping a Database

Description: Deletes a Database. Be careful to drop database or drop table. If you do not
backup your database you may lose important data!

Syntax (Oracle)
DROP USER User_Name;
Syntax (T-SQL & MySQL)
DROP DATABASE Database_Name;

Table 5.2 Dropping database

Oracle T-SQL MySQL

DROP USER TEST_DB; DROP DATABASE HR; DROP DATABASE hr;
Command(s) completed successfully. | 0 row(s) affected.

Creating a Table

We can create tables in two ways too:
1. Using SQL Command
2. Using Graphic User Interface Tools

Note:
e All the Oracle tables in this book are created in a user account.
e All the T-SQL tables are created in HR database.
e All the MySQL tables are created in hr schema (database).

1. Using SQL Commands to Create a Table

Syntax
CREATE TABLE Table_Name;
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Creating Regions Table

Table 5.3 Creating Regions table commands

Region_name VARCHAR2(25),
PRIMARY KEY (Regions_ID)
);

Oracle SQL T-SQL & MySQL
CREATE TABLE Regions CREATE TABLE regions
( (
Region_id NUMBER NOT NULL, region_id NUMBER NOT NULL,

region_name VARCHAR(25),
PRIMARY KEY (Regions_ID)
)i

Creating Country Table

Table 5.4 Creating Country table commands

PRIMARY KEY (country_ID),
CONSTRAINT FK_RegCountry
FOREIGN KEY (region_id)
REFERENCES Regions (Regins_ID)

Oracle SQL T-SQL & MySQL
CREATE TABLE Country CREATE TABLE Country
( (
Country_id CHAR (2) NOT NULL, country_id CHAR (2) NOT NULL,
Country_name VARCHAR2(40), country_name VARCHAR(40),
Region_id NUMBER, region_id smallint,

PRIMARY KEY (country_ID),
CONSTRAINT FK_RegCountry
FOREIGN KEY (region_id)
REFERENCES Regions (Regins_ID)

Creating Departments Table

Table 5.5 Creating Departments table commands

Oracle SQL

T-SQL & MySQL

CREATE TABLE Departments
(

Dept_id NUMBER (4) NOT NULL,
Dept_name VARCHAR?2 (30),
Manager_id NUMBER (6),

Location_id NUMBER (4),

PRIMARY KEY (dept_ID),
CONSTRAINT FK_LocDept
FOREIGN KEY (location_id)
REFERENCES Locations (location_ID)

CREATE TABLE Departments
(

dept_id NUMBER (4) NOT NULL,
dept_name  VARCHAR (30),
manager_id NUMBER (6),

location_id =~ NUMBER (4),

PRIMARY KEY (dept_ID),
CONSTRAINT FK_LocDept
FOREIGN KEY (location_id)
REFERENCES Locations (location_ID)
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Creating Employees Table

Table 5.6 Creating Employees table commands

Oracle SQL T-SQL & MySQL
CREATE TABLE Employees CREATE TABLE employees
( (
Employee_ID NUMBER(6) NOT NULL, Employee_ID  int NOT NULL,
First NAME VARCHAR2(20), First. NAME  varchar(20),
Last_Name VARCHAR2(25), Last_Name varchar(25),
Email VARCHAR?2(25), Email varchar(25),
Phone VARCHAR2(20), Phone varchar(20),
Hire_Date DATE, Hire_Date date,
Job_ID VARCHAR2(10), Job_ID varchar(10),
Salary NUMBER(6, 2), Salary decimal(6, 2),
Manager_ID  NUMBER(6), Manager_ID  decimal(6,0),
Dept_ID NUMBER(4), Dept_ID smallint,
PRIMARY KEY (Employee_ID), PRIMARY KEY (Employee_ID),
CONSTRAINT FK_DepEmp CONSTRAINT FK_DepEmp
FOREIGN KEY (Dept_ID) FOREIGN KEY (Dept_ID)
REFERENCES Dept (Dept_ID) REFERENCES Dept (Dept_ID)
); );

Creating Locations Table

Table 5.7 Creating Locations table commands

Oracle SQL T-SQL & MySQL
CREATE TABLE Locations CREATE TABLE Locations
( (
Location_id NUMBER (4) NOT NULL, location_id NUMBER (4) NOT NULL,
Street_address =~ VARCHAR2(40), street_address VARCHAR(40),
Postal_code VARCHAR2(12), postal_code VARCHAR(12),
City VARCHAR2(30), city VARCHAR(30),
State_province =~ VARCHAR2(25), state_province = VARCHAR(25),
Country_id CHAR(2), country_id CHAR(2),
PRIMARY KEY (Location_ID), PRIMARY KEY (Location_ID),
CONSTRAINT FK_CountryLoc CONSTRAINT FK_CountryLoc
FOREIGN KEY (country_id) FOREIGN KEY (country_id)
REFERENCES country (country_ID) REFERENCES country (country_ID)
)i );

Creating Job Table
Table 5.8 Creating Job table commands

Oracle SQL T-SQL & MySQL
CREATE TABLE Job CREATE TABLE Job
( (
Job_id VARCHAR? (10) NOT NULL, job_id VARCHAR (10) NOT NULL,
Job_title VARCHAR?2 (35), job_title VARCHAR (35),
Min_salary NUMBER (6), min_salary NUMBER (6),
Max_salary NUMBER (6), max_salary NUMBER (6),
PRIMARY KEY (job_ID) PRIMARY KEY (job_ID)
)i )i
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2. Using GUI Tools to Create a Table

1) Oracle
¢ Right click the Table and select New Table.

m Oracle SQL Developer
File Edit View MNavigate Rumn Versioning

FoEg 90 XBER O -0

acnuledinns. I.l F'.eports x E] |
P-VY D |
a Connections Ll
i New Table...

E O gpen

E% E Import Data...

E-EH L ) Refresh Crl-R

G R ? Apply Filter...

Figure 5.8 Creating a new table in Oracle
¢ Enter table name “Customer” and column names. Choose data types and sizes.

m Create Table

Schema:  |5COTT ~|
MName: |Customer |
Column Mame Type Size
Id MNUMBER. 3
First_Mame VARCHARZ2 20
Last_Mame VARCHAR2 25
City VARCHARZ2
ountry] VARCHAR2

Figure 5.9 Entering the table name and the column names
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2) SQL Server
¢ Right click the Table and select New Table.

IJ Sample
| J TEST_DB
[ Database Diagrams

E5| Mew Table...
bl = % b i

Figure 5.10 Creating a table in SQL Server

e Enter column names. Choose data types and sizes.

| comnMame |  DataType
|m int

_I Firstiame varchar(15)
_I LastMame varchar(15)
_I Title varchar(20)
__| Hirepate date

_I Salary dedmal(7, Z)
_I Deptio smallint

Figure 5.11 Entering the column names

3) MySQL
e Right click the Table and select Create Table.

B hr
» 1 Tables 2

Views | Create Table...
7 Stored Procedures Create Table Like..
@ Functions
=akila Search Table Data. ..
sample Table Data Import Wizard
sys
warld Refresh All

Figure 5.12 Creating a table in MySQL
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¢ Enter table name and column names. Choose data types and sizes.

SGEL File 1* Employee - Table

—_— Table Name: |E'T'F'|°‘J"EE |
)
& Collation: ISchema Default j
Comments: |

Column Name | patatype | P
D INT
FirstName VARCHAR(15) O
LastName VARCHAR(15) O
Title VARCHAR(20) O
HireDate DATE |

Figure 5.13 Entering the table name and the column names

Using Data from an Existing Table to Create a Table

Syntax (Oracle & MySQL)
CREATE TABLE Table_Name AS
SELECT ... FROM

Syntax (T-SQL)
SELECT ... INTO Table_Name
FROM Original_Table

Question 1: Write a query to create a table Emp using the Employees table and having
the employees who were hired after January 1st 2017.

Answer in Oracle SQL:

CREATE TABLE Emp AS

SELECT First_name, Last_ Name
FROM Employees

WHERE Hire_date >= ‘01-JAN-2017";
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[, Connections iad ARAEXD B | sot. (Fiter:
w6 br ! B FrsT NAME || LAST nAME
Ela YR 1 Bruce Ernat

=8 Tables (Filterad)
- COUNTRY
- cusTOMER
[ DEPARTMENTS

. [ FIRST_NAME

...... E LAST_MAME |

2 Diana Lorentz

Figure 5.14 Query Output for question 1 (Oracle)

Answer in T-SQL.:

SELECT First_Name, Last_Name INTO Emp
FROM Employees
WHERE Hire_date >= 2017-01-01";
= [ HR
[ Database Diagrams 100 % -
= [@ Tables CH Results 53 Messages
[ System Tables | '
F [ FileTables |
E dbo.Country |
El dbo.Customer
El dbo.Customers
m E dbo.Departments
E dbo.Emp

: First_name Last_MName

Figure 5.15 Query Output for question 1 (SQL Server)

Answer in MySQL:

CREATE TABLE Emp As

SELECT First_name, Last. Name
FROM Employees

WHERE Hire_date >= “2017-01-01";
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= i 15

‘f@ Tables
| 2 country
| 2 customer
[ 3 departments
» E emp
[ 3 employess
P R

| ResultGrid | £ 4% Fiter Re

| First mame Last_Mame
Ernst

Diana Lorentz

Figure 5.16 Query Output for question 1 (MySQL)

Renaming a Table

Syntax (Oracle)

RENAME old_table_name TO new_table_name;

Syntax (MySQL)

RENAME TABLE old_table_name TO new_table_name;

Question 2: Rename Departments table to Dept.

Answer (Oracle):

RENAME Departments TO Dept;

Answer (MySQL):

RENAME TABLE Departments TO Dept;

Oracle MySQL
[F& JTables (Filtered) B Tables
Eﬂﬁ COUNTRY | country
& [ cUSTOMER » E customer
- DEPT b E dept
@ EMP I employees
- EMPLOYEES > E job
- 108 » E locations
- LocATIONS bS8 orders
! o B o
& REGIONS e

Figure 5.17 Two tables are renamed




Renaming a Table in GUI Tools

1) Oracle

Chapter 5 Data Definition Language (DDL)

¢ Right click Departments table and select Table->Rename

ﬁ Tables (Filtered)

@
2

2) SQL Server

-fEE counTRY
-fE cusTOMER

- EMP

- EMPLOYEE

ﬁ J0B

-JEE LOCATIONS

Edit...

Open

Add To Cart ery Result =
Import Data Eﬁ a 50L
Export

Rename...

Copy...

Table

Column b

Figure 5.18 GUI renaming name in Oracle

¢ Right click the dbo.Departments and select Rename.

i Tables

# LA System
# [ FileTable
7 E dbo.Col
7 E dbo.Cus
7 E dbo.Cus
2@
7 E dbo.Emyg
7 El dboJob
7 El dbo.loc
7 El dbo.Ord
7 E dbo.regi
7 E dbo.Reg
7 E dboSTA
 Views

I Synonyms
2 Programma

[ - -

-

Select Top 1000 Rows
Edit Top 200 Rows
Script Table as

View Dependencies

Memory Optimization Advisor

Full-Tesxt index

Stretch

Policies

Facets

Start PowerShell

Reports

Rename

Figure 5.19 GUI renaming name in SQL Server
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3) MySQL
e Right click departments table and select Alter Table...

SQAL File 17 departments - Table =

p— Table Mame: |dEF'ﬂ
F e
L!ﬁ Collation: |utf - default collatio
Comments:

Column Mame Datatype
dept_id DECIMAL{(4,0)
dept_name VARCHAR({30)
manager_id DECIMAL(G,0)
location_id DECIMAL(4,0)

Figure 5.20 GUI renaming name in MySQL

Dropping a Table
Description: Deletes a table from a database.

Syntax
DROP TABLE Table_Name;

Question: Write a query to drop the Emp Table.

Answer: DROP TABLE Emp;

Table 5.9 Query Output for dropping command

Oracle SQL T-SQL MySQL

table EMP dropped. Command(s) completed successfully. | 0row(s) affected.
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Truncating a Table

Description: To remove all records from a table. The operation can’t be rolled back.

Syntax
TRUNCATE TABLE Table_Name;

Question: Write a query to remove all the records in Customers table.

Answer: TRUNCATE TABLE Customers;

Table 5.10 Query Output for TRUNCATE command

Oracle SQL T-SQL MySQL
table CUSTOMERS truncated. | Command(s) completed successfully. | 0 row(s) affected.

Altering a Table (Modifying a Column)

Syntax
ALTER TABLE MODIFY Column Type (Oracle & MySQL)

ALTER TABLE ALTER COLUMN Column Type (T-SQL)

Question: Write a query to Modify Column Salary from Number (6, 2) to Number (7, 2).

Answer (Oracle):
ALTER TABLE EMPLOYEES MODIFY SALARY NUMBER (7, 2);

it COLUMN_NAME |¢} DATA_TYPE

11D NUMEEE. (&, 0}
2 FIRSTNAME VARCHRR? {15 BYTE)
3 LASTNAME VARCHAR? {15 BYTE)
4 TITLE VARCHAR? {20 BYTE)
5 HIREDATE DATE

6 SALARY NUMEER.(7, 2)

7 DEPTHO NUMEEE. (3, 0}

8 COMMISION NUMEER. (6, 2)

Figure 5.21 Altering a table in Oracle



62  Chapter 5 Data Definition Language (DDL)

Answer (T-SQL):
ALTER TABLE EMPLOYEES ALTER COLUMN SALARY decimal (7, 2);

= = dbo.employee
B C3@ Columns
? 1D (PK, int, not null)
[Z] FirstNAME (varchar(15), null)
[Z] LastMame {varchar(15), null)
[E] Title {varchar(20), null)
[E] HireDate (date, null)
[E] salary (deamal(7,2), null)
[Z] Deptio (smallint, null)
[E] coMMISION (dedmal(s,2), null)

Figure 5.22 Altering a table in T-SQL

Answer (MySQL):
ALTER TABLE EMPLOYEES MODIFY SALARY decimal (7, 2);

Table: employee

Columns:
D int(11) PK
FirstNAME  varchar(15)
LastMame  wvarchar(15)
Title varchar(20)
HireDate  date
SALARY dedmal(7,Z)

ey

Deptio smallint{g)

Figure 5.23 Altering a table in MySQL

Altering a Table (Adding a Column)

Syntax
ALTER TABLE table_name ADD Column Type

Question: Write a query to add Commission column to the Employee table.



Answer (Oracle):
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ALTER TABLE EMPLOYEES ADD COMMISSION NUMBER (6, 2);

B coumn name|f DATA_TYPE

EMPLOYEE 1D
FIRST NAME
LAST_NAME
EMATL
PHONE

HIRE DATE
JOB_ID
SALARY
MANAGER_ID
DEPT_ID
COMMISSION

NUMBER (6, 0)
VARCHAR? (20 BYTE}
VARCHLR? (25 BYTE)
VARCHRR? (25 BYTE]}
VARCHRRZ (20 BYTE)
DATE

VARCHARZ (10 BYTE)
NUMBER (8, 2}
NUMBER (6, 0)
NUMBER (4, 0}
NUMBER (6, 2)

Figure 5.24 Adding a column in Oracle

Answer (T-SQL):

ALTER TABLE EMPLOYEES ADD COMMISSION decimal (6, 2);

dbo.Employees
3 Columns

[E] EMPLOYEE_ID (numeric(6,0), not null)
[E] FIRST_MNAME (varchar(20}, null)
[E] LAST MAME (varchar(25), null)
[E] EMAIL (varchar(25), null)

[E] PHONE {varchar{20), null)

[Z] HIRE_DATE (date, null)

[Z] JOB.ID {varchar{10), null)

[E] SALARY (decimal(8 2], null)

[E] MAMNAGER_ID (nurneric(g,0), null)
[E] DEPT_ID (numeric(4.0), null)

E] COMMISSION (decimal(6,2), null)

Figure 5.25 Adding a column in T-SQL
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Answer (MySQL):
ALTER TABLE EMPLOYEES ADD COMMISSION numeric (6, 2);

employess
[#] columns

& employee_id
first_name
last_name
email
phone
hire_date
job_id
zalary
manager_id
dept_id
commission

L AR B BE SE OE AR B A S

Figure 5.26 Adding a column in MySQL

Summary

Chapter 5 covers the following:
e How to CREATE DATABASE in SQL commands
e How to CREATE DATABASE in GUI tools
e How to CREATE TABLE in SQL commands
e How to CREATE TABLE in GUI tools
e Creating tables that used in this book
e How to RENAME TABLE
e How to DROP DATABASE
e How to TRUNCATE TABLE
e How to ALTER COLUMN

Exercises

5.1

Write SQL commands to create a database.

5.2

Write SQL commands to create three tables in the database.

5.3

Write a query to add a column Budget in the Departments table.

5.4
Write a SQL command to rename table Employees to Emp.



Chapter 6

Data Manipulation
Language (DML)

We have learned Data Definition Language (DDL) in the last chapter. After creating a
database and tables the next task is to insert data. If there are errors in a table we should
update a record or delete a record. Data Manipulation Language (DML) is used to retrieve
and manipulate data in SQL. The main statements for DML are:

SELECT
INSERT INTO
UPDATE... SET
DELETE FROM
Let us start with INSERT INTO command. How can we select data from a table without

data? The following INSERT INTO statements are used to add records to the tables in the
last chapter. These statements work for Oracle, T-SQL and MySQL.

INSERT INTO
Description—Inserts a one or more records into a table
Syntax 1
INSERT INTO table (coll, col2, ...)
VALUES (expl, exp2, ...);
Syntax 2
INSERT INTO table
VALUES (expl, exp2, ...);
Note:

Inserting data in the same order as that in the table for the second style.
Although INSERT INTO statements are the same for Oracle, T-SQL and MySQL but the
date format is different:
For example, Oracle date format is DD-MM-YY.
INSERT INTO Employees

VALUES (100,’Douglas’,’Grant’,'DGRANT’,"650.507.9844’,"23-Jan-08","SH_
CLERK’,2600,114,50);
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T-SQL and MySQL date format is YYYY-MM-DD.

For example,
INSERT INTO Employees

VALUES (100,’Douglas’,’Grant’,'DGRANT’,'650.507.9844’,"2008-01-23",'SH_
CLERK’,2600,114,50);

Insert Data into Employees Table (Oracle Date format)
We shall use Oracle SQL Developer to demonstrate inserting data to the Employees table.

Enter the following in query worksheet and run the statements.

INSERT INTO Employees

VALUES (100,’Douglas’,’Grant’,'DGRANT’,’650.507.9844",23-Jan-08","SH_
CLERK’,2600,114,50);

INSERT INTO Employees

VALUES (101,Adam’, Fripp’, AFRIPP’,'650.123.2234’,"10-Apr-05’,'SH_MGR’,8200,109,50);

INSERT INTO Employees

VALUES (102, Jennifer’,Whalen’,' JWHALEN",’515.123.4444’,17-Sep-03’,’AD_
ASST’,4400,108,10);

INSERT INTO Employees

VALUES (103,’Michael’,'Hartstein’,'MHARTSTE’,’515.123.5555",’17-Feb-04","MK_
MGR’,13000,109,20);

INSERT INTO Employees

VALUES (104,'Pat’,'Fay’,'PFAY’,'603.123.6666",17-Aug-05’,'MK_REP’,6000,103,20);

INSERT INTO Employees

VALUES (105,’Susan’,"Mavris’,"'SMAVRIS’,"’515.123.7777’,’7-Jun-02","HR _
MGR’,6500,109,40);

INSERT INTO Employees

VALUES (106,"Shelley’,’Higgins’,’"SHIGGINS’,"515.123.8080",’7-Jun-02","SA _
MGR’,12008,109,80);

INSERT INTO Employees

VALUES (107,'William’,'Gietz’, /WGIETZ’,'515.123.8181’,'7-Jun-02’,'SA__REP’,8300,106,80);
INSERT INTO Employees

VALUES (108, Steven’,’King’,'SKING’,’515.123.4567’,/17-Jun-03’, AD_PRES’,24000,,10);

INSERT INTO Employees

VALUES (109,Lex’,’'De Haan’,'LDEHAAN’,’515.123.4569’,’13-Jan-01","AD_
VP’,17000,108,10);

INSERT INTO Employees

VALUES (110,'Bruce’,’Ernst’,'BERNST’,’590.423.4568’,"21-May-07’,'IT_MGR’,6000,109,60);
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INSERT INTO Employees

VALUES (111,'Diana’,'Lorentz’,'DLORENTZ’,’590.423.5567","7-Feb-07’, IT_
PROG’,4200,110,60);

INSERT INTO Employees

VALUES (112,'Nancy’,'Greenberg’,'NGREENBE’,'515.124.4569",17-Aug-02’,"FI_
MGR’,12008,109,90);

INSERT INTO Employees

VALUES (113,’Daniel’,’Faviet’,'DFAVIET’,'515.124.4169’,"16-Aug-02’,’FI_
CLERK’,3000,112,90);

e Expand Table in the Connection pane and double click the Employees table:

| Connections

-E hr

a HR

(-5 Tables (Fitered)
- COUNTRY
-{E cusTOMER
{5 DEPARTMENTS

Figure 6.1 Columns in Employees table

¢ (lick Data tab to see the data from the Employees table.

evpovee 10 | FrsT nave |§ tasT mave | eman | peone  |B nme pate | o[ sauarv [ manacer b |f peT
100 Douglas Grant DGRANT  650.507.9844 23-JAN-08  SH_CLERK 2600 101 50
101 Adam Fripp RFRIPP  650.123.2234 10-AER-15  SH MGR 8200 109 50
102 Jennifer  Whalen JWHALEN 515.123.4444 17-SEP-13  AD ASST 4400 108 10
103 Michael Hartstein MHARTSIE 515.123.5555 17-FEB-14 MK MGR 13000 109 20
104 Pat Fay PEAY  603.123.6666 17-AUG-15 MK _REP 6000 103 20
105 Susan Mavris SMAVRIS 515.123.7777 07-JUN-12 HR_MGR 6500 109 40
106 Shelley Higgins SHIGGINS 515.123.8080 07-JUN-12  SA_MGR 12008 109 80
107 William Gietz WGIETZ 515.123.8181 07-JUN-12  SA REP 8300 106 80
108 Steven King SKING  515.123.4567 17-JUN-13  AD_PRES 24000 108 10
109 Lex De Haan LDEHAAN 515.123.4569 13-JAN-11 AD VP 17000 108 10
110 Bruce Ernst BERNST 590.423.4568 21-FEB-17 IT MGR 6000 109 &0
111Diana Lorentz DLORENTZ 590.423.5567 07-FEB-17  IT_EROG az00 110 &0
112 Nancy Greenberg  NGREENBE 515.124.4569 17-AUG-12 FI_MGR 12008 109 90
113 Daniel Faviet DEAVIET 515.124.4169 16-AUG-12 FI_CLERK 3000 112 90

Figure 6.2 Data in Employees table
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Insert Data into Departments Table

INSERT INTO DEPARTMENTS VALUES (10, Administration’,200,1700);
INSERT INTO DEPARTMENTS VALUES (20,'Marketing’,201,1800);
INSERT INTO DEPARTMENTS VALUES (30,’Purchasing’,114,1700);

INSERT INTO DEPARTMENTS VALUES (40,'Human Resources’,203,2400);
INSERT INTO DEPARTMENTS VALUES (50,'Shipping’,121,1500);
INSERT INTO DEPARTMENTS VALUES (60, 1T’,103,1400);

INSERT INTO DEPARTMENTS VALUES (70, Public Relations’,204,2700);
INSERT INTO DEPARTMENTS VALUES (80,’Sales’,145,2500);

INSERT INTO DEPARTMENTS VALUES (90,’ Accounting’,205,1700);
INSERT INTO DEPARTMENTS VALUES (100,Customer Service’,203,2400);

'DEPT_ID  DEPT_NAME MANAGER_ID LOCATION_ID

e e = —

E m— E o s
30 Purchasing 114 1700
40 Human Resources 203 2400
50 Shipping 121 1500
60 IT 103 1400
70 Public Relations 204 2700
80 Sales 145 2500
90 Accournting 205 1700
100 Customer Service 203 2400
i Warehousing 114 2400

Figure 6.3 Departments table

Insert Data into Country Table

INSERT INTO COUNTRY VALUES (‘AR’,’Argentina’,2);
INSERT INTO COUNTRY VALUES (‘AU’,"Australia’,3);
INSERT INTO COUNTRY VALUES (‘BE’,’Belgium’,1);

INSERT INTO COUNTRY VALUES (‘BR’,'Brazil’,2);
INSERT INTO COUNTRY VALUES (‘CA’,’Canada’,2);
INSERT INTO COUNTRY VALUES (‘CH’,'Switzerland’,1);
INSERT INTO COUNTRY VALUES (‘CN’,’China’,3);
INSERT INTO COUNTRY VALUES (‘DE’,’Germany’,1);

INSERT INTO COUNTRY VALUES (‘DK’,'Denmark’,1);
INSERT INTO COUNTRY VALUES (‘EG’,’Egypt’ 4);

INSERT INTO COUNTRY VALUES (‘'FR’,’France’,1);
INSERT INTO COUNTRY VALUES ('IL’, Israel’ 4);
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INSERT INTO COUNTRY VALUES (‘IN’,’India’,3);

INSERT INTO COUNTRY VALUES (‘IT’,Italy’,1);

INSERT INTO COUNTRY VALUES (‘JP’,'Japan’,3);

INSERT INTO COUNTRY VALUES (‘KW’,’Kuwait’,4);

INSERT INTO COUNTRY VALUES (‘ML’,'Malaysia’,3);
INSERT INTO COUNTRY VALUES (‘MX’,"Mexico’,2);

INSERT INTO COUNTRY VALUES (‘NG’,'Nigeria’ 4);

INSERT INTO COUNTRY VALUES (‘NL’,'Netherlands’,1);
INSERT INTO COUNTRY VALUES (‘SG’,’Singapore’,3);
INSERT INTO COUNTRY VALUES (‘UK’,’United Kingdom’,1);
INSERT INTO COUNTRY VALUES (‘US’,’United States of America’,2);
INSERT INTO COUNTRY VALUES (‘ZM’,’Zambia’,4);

INSERT INTO COUNTRY VALUES (‘ZW’, Zimbabwe’ 4);

) COUNTRY_NAME REGION_ID

. { Argertina 2
Al " Austraiia 3
BE Belgium 1
BR Brazil 2
CA Canada 2
CH Switzerland 1
CN China 3
DE Gemary |
DK Denmarkc 1
EG Egypt 4
FR France il
IL lzrael 4
IN India 3
IT laty 1
JP Japan 3
KW Kuwait 4
ML Malaysia 3
MX Mexico 2
NG Migenia 4
NL MNethedands 1
5G Singapere 3
LK United Kingdom 1
us United Statesof ... 2
ZM Zambia 4

Figure 6.4 Country table

Insert Data into Job Table

INSERT INTO Job VALUES ("AD_PRES’,”CEQO’,9000,20000);

INSERT INTO Job VALUES ("AD_VP’,VICE President’,8000,18000);
INSERT INTO Job VALUES (‘AD_ASST’,’Admin Assistant’,5000,6000);
INSERT INTO Job VALUES (‘FI_CLERK’,’Finance Clerk’,3000,4000);
INSERT INTO Job VALUES (‘FI_MGR’,’Finance Manager’,4000,5000);

69
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INSERT INTO Job VALUES ('SA_REP’,’Sales Representative’,3000,4000);
INSERT INTO Job VALUES ('SA_MGR’,’Sales Manager’,4000,5000);

INSERT INTO Job VALUES (‘SH_CLERK’,'Shipping Clerk’,2500,4000);

INSERT INTO Job VALUES (‘SH_MGR’,’Shipping Manager’,4000,5000);
INSERT INTO Job VALUES ('IT_PROG’,’Programmer’,4000,5500);

INSERT INTO Job VALUES (‘IT_MGR’, ‘IT Manager’, 5000, 6000);

INSERT INTO Job VALUES (‘MK_CLERK’,"Marketing Clerk’,3000,4000);
INSERT INTO Job VALUES (‘MK_MGR’,’'Marketing Manager’,4000,5000);
INSERT INTO Job VALUES (‘'HR_MGR’,’"Human Resource Manager’,4000,5000);

Job Table
JOB_ID JOB_TITLE MIN_SALARY = MAX SALARY
AD_FRES CED 9000 25000
AD_VP VICE President 000 12000
AD_ASST Admin Assistant 5000 6000
FI_CLERK Finance Clert 3000 4000
FI_MGR Finance Manager 4000 H000
5A _REP Sales Represertative 3000 4000
SA_MGR Sales Manager 4000 LH000
SH_CLERK  Shipping Clerk 2500 4000
SH_MGR Shipping Manager 4000 5000
IT_PROG Programmer 4000 5500
T_MGR [T Manager SO0 6000
ME_CLERK  Marketing Clerk 3000 4000
MK_MGR Marketing Manager 4000 H000
e e m ..........................

Figure 6.5 Job table

Insert Data into Location Table

INSERT INTO Locations

VALUES (1300,°9450 Kamiya-cho’,’6823’,’Hiroshima’,”, JP’);

INSERT INTO Locations

VALUES (1400,°2014 Jabberwocky Rd’,’26192’,'Southlake’, Texas’,"'US");

INSERT INTO Locations

VALUES (1500,2011 Interiors Blvd’,"99236’,’South San Francisco’,’California’,"US’);
INSERT INTO Locations

VALUES (1600,2007 Zagora St’,'50090’,"South Brunswick’,'New Jersey’,’US’);
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INSERT INTO Locations
VALUES (1700,2004 Charade Rd’,’98199’,'Seattle’,"Washington’,”US’);
INSERT INTO Locations
VALUES (1800,"147 Spadina Ave’,’ M5V 2L7’,Toronto’,’Ontario’,'CA’);
INSERT INTO Locations
VALUES (1900,'6092 Boxwood St’,"YSW 9T2’,Whitehorse’,"Yukon’,’CA’);
INSERT INTO Locations
VALUES (2000,740-5-12 Laogianggen’,"190518’,"Beijing’,”,'CN’);
INSERT INTO Locations
VALUES (2200,12-98 Victoria Street’,"2901’,'Sydney’,'New South Wales’,’AU’);
INSERT INTO Locations
VALUES (2400,'8204 Arthur St’,”,"London’,”,"UK’);
INSERT INTO Locations
VALUES (2500,32 Peachtree Rd’,’30303’," Atlanta’,’GA’,"US’);
INSERT INTO Locations
VALUES (2700,'560 Main St’,’37024’,'Nashville’,"'TN’,"US’);
LOCATION_ID . ADDRESS POSTAL_CODE CITY STATE_PROVINCE COUNTRY_ID
5450 Kamiya-cho 6823 Hiroshima JP
2014 Jabberwocky Rd 26192 Southlake Texas us
2011 Interiors Bhvd 99236 South San Francisco  Califomia us
2007 Zagora 5t 50090 South Brunswick MNew Jersey us
1700 2004 Charade Rd 58199 Seattle Washington us
1800 147 Spadina Ave MEV 2L7 Toronto Ortario CA
1500 6092 Booowood St YSW 9T2 Whitehorse Yukon CA
2000 40-5-12 Laogianggen 150518 Beijing CN
2200 12-58 Victoria Street 2901 Sydney MNew South Wales Al
2400 8204 Arthur St London UK
2500 32 Peachtree Rd 30303 Atlanta GA us
2700 560 Main St 37024 Mashville ™ s

Figure 6.6 Locations table

Insert Data into Regions Table

INSERT INTO REGIONS VALUES (1,’Europe’);

INSERT INTO REGIONS VALUES (2, Americas’);

INSERT INTO REGIONS VALUES (3,Asia’);

INSERT INTO REGIONS VALUES (4,'Middle East and Africa’);
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[ORDER BY column(s) [ ASC | DESC ]]; —Optional

[ORDER BY column(s) [ ASC | DESC ]]; —Optional

Figure 6.7 Regions table

Regions Table
REGION_ID REGION_NAME
1 Europe
2 Americas
3 Asia
4 . Middle East and Afiica

SELECT Statement
Description—Retrieve records from one or more tables
Syntax SELECT column(s)

FROM tables

[WHERE conditions] —Optional
SELECT All Columns
Syntax SELECT *

FROM tables

[WHERE conditions] —Optional
Note: ASC - Ascending order

DESC - Descending order

Question 1: Write a query to select all the data from the Departments table.

Answer:
SELECT *
FROM Departments;
Oracle SQL T-SQL MySQL
§ oeroff orree  [§ mawacmm[§ Locamon DEPT_ID  DEPT_NAME MANAGER 1D LOCATION_ID o i T | B
10 Baministration 200 1700 0 Administration 200 1700 10 Administration 200 1700
20 Marketing 201 1800 20 Marksting an 1800 20 Marketing 201 1800
30 Purchasing 114 1700 30 Purchasing 114 1700 30 Purchasing 14 1700
40 Human Resources 203 2400 ‘W Homa esacet | 203 2400 % Human Resources 203 2400
50 Shipping 121 1500 a Shipping il 00 50 Shipping 21 1500
&0 IT 103 1400 Al T s am 60 m 103 1400
70 Public Relations 204 2700 ;g Z“Ib"c Hetdhions ?z e, 7 Public Relations 204 2700
80 Sales 145 2500 o 80 Sales 145 2500
%0 Accourting 205
90 Accounting 208 1700 0 Accounting 205 1700
100 Customer Senvice 203 2400
100 Customer Service 203 2400 Lo 100 Customer Service 203

Figure 6.8 Query output for question 1
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Question 2: Write a query to display department names.

Answer: SELECT dept_name
FROM Departments;
Oracle SQL T-SQL MySQL
JE DEPT NAME DEPT_NAME dept_name
Administration Administration Administration
Marketing Marketing Marketing
Purchasing Purchasing Purchasing
Human Resources Human Resources Human Resources
Shipping Shipping shipping
T I Ir
Public Relations s Public Relations
Sales
Sales Sales
Accounting Dcorend A ti
coountin
: Customer Service .
Customer Service Customer Service
Figure 6.9 Query output for question 2
DISTINCT Clause

Description: Eliminates duplicates from the result of a SELECT statement.

Syntax

Question 3: Write a query to select the minimal salary without duplicates.

Answer:

SELECT DISTINCT column_name

FROM table_name;

SELECT DISTINCT Min_Salary

FROM Job;
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Oracle SQL T-SQL MySQL
MIN_SALARY Min_Salary [ Min_Salary
2500 | (2800
3000 3000 2000
4000 4000 sempn
5000 5000
8000 ol
8000 r
9000 =000
9000

Figure 6.10 Query output for question 3

WHERE Clause

Description: When the condition is true the WHERE clause filters unwanted rows from
the result.
Syntax SELECT column(s)

FROM table

WHERE conditions;

Question 4: Write a query to get the name of a country with country_id “IT”.

Answer:
SELECT country_name
FROM COUNTRY
WHERE country_id = ‘IT’;

Oracle SQL T-SQL MySQL

E COUNTRY_MAME | . cnurrt.f_.l,r_name

Italy  Maly

country_name

Figure 6.11 Query output for question 4

Arithmetic Operators

You can create an expression with number and field value using arithmetic operators:
Addition (+), Subtraction (=), Multiplication (*), Division (/).

Question 5: Write a query to display job title, minimal salary with 10% increased minimal
salary.



Chapter 6 Data Manipulation Language (DML) 75

Answer (Oracle):

SELECT Job_Title, Min_Salary, Min_Salary * 1.1

FROM JOB;
B ios_TmE @ mv_sALaRy [ MIN_SALARY*L1]
CEQ 93000 9300
WICE President 2000 8800
Admin Assistant 5000 5500
Finance Clerk 3000 3300
Finance Manager 4000 4400
Sales Representative 3000 3300
Sales Manager 4000 4400
Shipping Clerk 2500 2750
Shipping Manager 4000 4400
Programmer 4000 4400
IT Manager 5000 5500
Marketing Clerk 3000 3300
Marketing Manager 4000 4400
Human Resource Manager 4000 4400

Figure 6.12 Query output for question 5

Answer (T-SQL & MySQL):
SELECT Job_Title, Min_Salary, Min_Salary * 1.1 AS "Min_Salary * 1.1’
FROM JOBS;

Job_Title Min_Salary  Min_Salary * 1.1 Job_Title Min_Salary ~ Min_Salary = 1.1
CED 5000 9900.0 3000 9900.0
VICE President 8000 8300.0 VICE President 8000 8800.0
Adrmin Assistart 5000 5500.0 Admin Assistant 5000 5500.0
Finance Clerk 3000 3300.0 Finance Clerk 3000 3300.0
Finance Manager 4000 4400.0 Finance Manager 4000 4400.0
Sales Hopteaoilalve AN <2 LU Sales Representative 3000 3300.0
i Hemages A A4 Sales Manager 4000 4400.0
Shipping Clerc 2500 2750.0 —
Shipping Manager 4000 4400.0 Shfppi.ng S o o
i—— 4000 44000 Shipping Manager 4000 4400.0
IT Manager 5000 5500.0 Programmer 4000 4400.0
Marketing Clerk 2000 27000 IT Manager 5000 5500.0
Marketing Manager 4000 44000 Marketing Clerk 3000 3300.0
ey S i s o il

Human Resource 4000 4400.0

Manager

Figure 6.13 Query output for question 5 (Left: T-SQL, Right: MySQL)
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Order of Arithmetic Operators

Priority Level 1: % Modulo / Division * Multiplication
Priority Level 2: + Addition - Minus

General Rule

Modulo operator, multiplication operator and division operator are calculated first then
addition and minus operator are processed.

In order to change the priority we can add parentheses.

Comparison Operators

=  Equalto
>  Greater than

< Lessthan

>= Greater than equal to
<= Less than equal to
<> Notequal to

Question 6: Write a query to get employee names with hire date greater than Jan 1st, 2017.

Answer (Oracle):

SELECT First_ Name, Last_ Name, hire_date
FROM Employees
WHERE hire_date > ‘01-JAN-17;

Answer (T-SQL & MySQL):

SELECT First_Name, Last_Name, hire_date
FROM Employees
WHERE hire_date > 2017-01-01’;

Oracle SQL T-SQL MySQL
FIRST_NAME |@ LAST_NAME |@ HIRE_DATE First_Mame  Last_Name . hire_date I First_Name Last_Name hire_date
Bruce Ernst 21-MA¥-17 Bruce Emst | Bruce Ernst 2017-02-21

Diana Lorentz 07-FEB-17 Diana Lorentz

| Diana lorentz  POIVARET

Figure 6.14 Query output for question 6
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AND Condition

Description: Test for two or more conditions in a SELECT, INSERT, UPDATE, or DELETE
statement. All conditions must be true for a record to be selected.

Syntax
SELECT column(s)
FROM table
WHERE condition {AND condition};

Question 7: Write a query to get employee names with hire date greater than January 1st,
2017 and salary less than $5,000.

Answer (Oracle):

SELECT First_Name, Last_ Name, hire_date

FROM Employees

WHERE hire_date > ‘01-JAN-17"

AND salary < 5000;

Answer (T-SQL & MySQL):

SELECT First_Name, Last_ Name, hire_date

FROM Employees

WHERE hire_date > 2017-01-01"

AND salary < 5000;

Oracle SQL T-SQL MySQL

FIRST_MNAME |E LAST_MAME @ HIRE_DATE HFSQ_NE.IFII'-Ié .|_.EI-5t._N.EII'.rIe Hi.ré_aate First Name ' Last Name hire_date
Diana Lorentz 07-FEB-17 Diana ¢ Lorertz 20170118 lorentz  2017-01-18

Figure 6.15 Query output for question 7

OR Condition

Description: Test multiple conditions in a SELECT, INSERT, UPDATE, or DELETE
statement. Any one of the conditions must be true for a record to be selected.

Syntax

SELECT column(s)
FROM table_name
WHERE condition {OR condition};
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Question 8: Write a query to get employee job title for Shipping Manager or minimal salary
is $5,000.

Answer: SELECT Job_Title, Min_Salary
FROM JOB
WHERE Job_Title = ‘Shipping Manager’
OR Min_Salary = 5000;

Oracle SQL T-SQL MySQL
B os_TmE B vosaary| | jon_Tie Min_Salary | | Job_Title Min_Salary
Admin RAssistant 5000 ! 5000 Admin Assistant 5000
Shipping Manager 4000 Shipping Manager 4000 Shipping Manager 4000
IT Manager 5000 IT Manager 5000 TMin

Figure 6.16 Query output for question 8

IN Condition

Description: Test if an expression matches any value in a list of VALUES. It can reduce the
need for multiple OR conditions in a SELECT, INSERT, UPDATE, or DELETE statement.

Syntax SELECT column(s)
FROM table
WHERE column_name IN (valuel, value2,...);
[WHERE column_name NOT IN (valuel, value2,...);]

Question 9: Write a query to state/province and country ID with city in Seattle or Toronto.

Answer:

SELECT City, State_Province, Country_ID

FROM LOCATIONS

WHERE city IN (‘Seattle’, “Toronto’);

Oracle SQL T-SOL MySQL

Bl cry [ state_province [ counry_D | City State_Province  Country_ID City State_Province ~ Country_ID
Seattle Washington Us { Seatfle | Washington us Seattle  Washington us
Toronto Ontario ca Toronta  Orttario CA LS e

Figure 6.17 Query output for question 9
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BETWEEN Condition

Description: To check if an expression is within a range of VALUES.

Syntax SELECT column(s)
FROM table_name
WHERE column_name BETWEEN valuel AND value2;

Question 10: Write a query to get employee names with hire date from January 1st, 2014 to
December 31, 2015.

Answer (Oracle):

SELECT First_Name, Last_ Name, hire_date
FROM Employees
WHERE hire_date BETWEEN ‘01-JAN-14" AND ‘31-DEC-15’;

Answer (T-SQL & MySQL):

SELECT First_Name, Last_Name, hire_date

FROM Employees

WHERE hire_date BETWEEN ‘2014-01-01" AND “2015-12-31’;

Oracle SQL T-SQL MySQL

B FmsT NaME | LAST _NAME | HIRE_DATE Fist Mame Last Mame hire_date | First_Mame  Last Name  hire_date
Adam Fripp 10-APR-15 Adam Fipp 201504-10 Emﬁ.ipp 20150410
Michael Hartstein  17-FEB-14 Michael Hartstein 20140217 | {ichael Hartstein ~ 2014-02-17
Pat Fay 17-AUG-15 :

Figure 6.18 Query output for question 10

IS NULL

Description: Uses IS NULL to test a NULL value.
Syntax (Oracle) expression IS NULL
Syntax (T-SQL & MySQL)  expression =**

Question 11: Write a query to find cities without states or provinces.

Answer (Oracle):

SELECT CITY, STATE_ PROVINCE, COUNTRY_ID
FROM Locations
WHERE STATE_PROVINCE IS NULL;



80  Chapter 6 Data Manipulation Language (DML)

Answer (T-SQL & MySQL):

SELECT CITY, STATE_PROVINCE, COUNTRY_ID

FROM Locations

WHERE STATE_PROVINCE ="

Oracle SQL

T-SQL

MySQL

B cry | stae province [§ counTRy_ID

Hiroshima (null) JP
{null) CH
{null) UK

Beijing

London

| STATE_PROVINCE COUNTRY_ID | | dity
JP
CN
UK

| Beijing

iLondon

state_province  country_id

Ir
CN
UK

Figure 6.19 Query output for question 11

IS NOT NULL

Description: Uses IS NULL to test a NOT NULL value.

Syntax (Oracle)
Syntax (T-SQL & MySQL)

expression IS NOT NULL

expression < > **

Question 12: Write a query to find cities with states or provinces.

Answer (Oracle):

SELECT CITY, STATE_PROVINCE, COUNTRY_ID

FROM Locations

WHERE STATE_PROVINCE IS NOT NULL;

Answer (T-SQL & MySQL):

SELECT CITY, STATE_PROVINCE, COUNTRY_ID

FROM Locations

WHERE STATE_PROVINCE <> “ %

B oy |8 sraTe_ProvINCE [ counTRY_ID
Southlake Texas TS
South San Francisco California TS
South Brunswick New Jersey Us
Seattle Washington Us
Toronto Ontario CA
Whitehorse Yukon CA
Sydney New South Wales AD
Nashwville N U3
Atlanta GR Us

Figure 6.20 Query output for question 11 (Oracle)
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oy | STATE_PROVINCE COUNTRY_ID | aity et o | oty
South San Francisco  Calfomia us South 5an Frandsco  California us
South Brunswick MNew Jersey s .
South Brunswick Mew Jersey us
Seattle Washington us .
T Ontario cA Seattle Washington us
Whitehorse Yukon CA Toronta Ontario CA
Sydney New South Wales Al Whitehorse Yukon CA
Atlarta GA us Sydney New South Wales AU
Nashville TN us Alania GA us
Nashville ™ us

Figure 6.21 Query output for question 12 (Left: T-SQL, Right: MySQL)

LIKE Condition

Description: Uses wildcards to perform pattern matching in a query.
% (percent sign)—represents zero, one, or more characters.
_ (underscore)—represents exactly one character.

Syntax

SELECT column(s)
FROM table_name

WHERE expression LIKE pattern

Question 13: Write a query to get country IDs and country names that begins with “U”.

Answer:
SELECT country_id, country_name
FROM COUNTRY
WHERE country_name
LIKE ‘U%’;
Oracle SQL T-SQL MySQL
@ COUNTRY_ID ||E COUNTRY_MAME [ cour&w_id- ' country_name country_id  country_name
UK United Kingdom [UK | United Kingdom United Kingdom
us United States of America us United States of America us United States of America

Figure 6.22 Query output for question 13

Question 14: Write a query to get country ID and full country name for “Isr?el”.

Answer:

SELECT country_id, country_name
FROM COUNTRY
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WHERE country_name

LIKE ‘Isr_el’;

Oracle SQL

T-SQL

MySQL

§ country o [§ counTrY_namE

IL

Israel

country_id  country_name

L | Israel

Figure 6.23 Query output for question 14

ORDER BY Clause

Description: To sort the records in the result set for a SELECT statement.

Syntax

SELECT Column(s)
FROM tables
WHERE conditions

ORDER BY expression [ DESC J;

Note: Order By express returns result in ascending order by default
DESC—descending order

Question 15: Write a query to display the department names in ascending order.

Answer:

SELECT Dept_Name
FROM Departments;

ORDER BY Dept_Name;

Oracle SQL T-SQL MySQL
B oerrnaME | | Dept Name Dept_Name
Accounting RO
Administration Admiristration Administration
Customer Service

Cuatomer Service
Human Resources
IT

Marketing
Public Relations
Purchasing

Salea

Shipping

Human Resources
IT

Marketing

Public Relations
Purchasing

Sales

Shipping

Customer Service
Human Resources
T

Marketing

Public Relations
Purchasing

Sales

Shipping

Figure 6.24 Query output for question 15

| country_id  country_name
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Question 16: Write a query to display the department names in descending order.

Answer:
SELECT Dept_Name

FROM Departments
ORDER BY Dept_Name DESC;

Oracle SQL T-SQL MySQL
DEPT_MAME Dept_Name Dept_Name
Shipping [Shopng
Sales Sales Sales
Purchasing Purchasing Purchasing
Public Relations Public Relations Public Relations
Marketing Marketing Marketing
T T m
Human Resources Btmer s Human Resources
Customer Service Sustome Setwics Customer Service

G : Administration Lo g
Administration Administration
Accounting g
Accounting | Accounting

Figure 6.25 Query output for question 16

Question 17: Write a query to display employee names, salary and department ID by
ascending order of department and salary.

Answer (Oracle):

SELECT first_ name | | *“ | | last_name AS Full_Name, Salary, Dept_ID

FROM employees
ORDER BY Dept_ID, Salary;

Answer (T-SQL):
SELECT first_name + * “ + last_name AS Full_Name, Salary, Dept_ID

FROM employees
ORDER BY Dept_ID, Salary;

Answer (MySQL):
SELECT CONCAT(first_name, **, last_name) AS Full_Name, Salary, Dept_ID

FROM employees
ORDER BY Dept_ID, Salary;
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Oracle SQL MySQL
B Fu_nave |8 saarv[@ oerr  Dept D Full_Name Salary Dept_ID
Jennifer Whalen 1400 10 10 440000 10
Lex De Haan 17000 10 10 Lex De Haan 17000.00 10
Steven King 24000 10 Steven King 2400000 10 StevenKing 24000.00 10
Pat F 600000 20
Pat Fay £000 20 t oy . S e
Michael Hartstein 13000 20 Michael Hastein  13000.00 20 T
Susan Mavris 6500 40 Sussan Meivits A | a0 _ '
Douglas Grant 2600 50 Douglas Grart 260000 50 Sl S i
Adam Fripp 8200 50 Je-lmes Fripp 820000 50 Douglas Grant 2600.00 50
Diana Lorentz 1200 0 Dzl UL James Fripp A L
Hroce Ernst 6000 &0 Hhicedem ALLULUREET Diana Lorentz 420000 60
William Gi 2300 g0 e G50 Bruce Ernst 6000.00 60
ruce £rns .
it Shelley Higgns 1200800 80 e
She}ley H11.;g1na 12008 80 Daniel Faviet 00000 90 wllllam Gietz 3300.00 a0
Daniel Faviet 3000 90 Nancy Greenberg 1200800 90
Nancy Greenberg 12008 90
Figure 6.26 Query output for question 17

Using Aliases

Description: Creates a temporary name for columns or tables.

Syntax (Column Aliases) SELECT column_name AS alias_name

FROM Tables
Syntax (Table Aliases) SELECT column_name

FROM Tables AS alias_name

Question 18: Write a query to use alias names for minimum salary and maximum salary.

Answer:

SELECT min(salary) AS Minimum_Salary,

max(salary) AS Maximum_Salary
FROM Employees;
Oracle SQL T-SQL MySQL
MINIMUM_SALARY || MAXIMUM_SALARY | | Minimum_Salary Madmum Salary |  Minimum Salary  Maximum_Salary
Figure 6.27 Query output for question 18

Note:

See Chapter 7 for min( ) and max( ) functions. For table aliases examples see Chapter 10.
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INSERT multiple records from an Existing table

Syntax INSERT INTO table (coll, col2, ...)
SELECT coll, col2, ...
FROM source_tables
[WHERE conditions];

We use Oracle SQL as example. Suppose we have following records in Customers table:

D |f Frsmame [J tasvame | ooy [ counry [§ pHoNE

1 Howard Bell Atlanta TUSA {678) 555-7629
ZAlice Carter Boaton Usa {617) 213-6874
3Carine Schmitt Hantes France 40.32.21.21

4 Paclo Accorti Torino Italy 0ll-4988260

S Helen Bennett Barcelona Spain {93) 203 4580

Figure 6.28 Customers table

Question 19: Write a query to insert all the records in Customers table to the Employees
table.

Answer:
INSERT INTO Employees (Employee_ID, First Name, Last_Name, phone)

SELECT ID, FirstName, LastName, phone
FROM Customers;

|Eemprovees x |
lata| Constraints |Grants_ | Statistics |Triggn;rs | Flashbadk | Dependendies | Details | Partiti
% B B sort. |Fiter

empLOYEE DD [[§ FIRsT name [ LasT nave | eman [ prone |

1 Howard Bell {null) {678) 555-7629

2Rlice Carter {mull) {617) 213-6874

3 Carine Schmitt {mull) 40.32.21.21

4 Paolo Aocorti {null) 011-48882&60

S5 Helen Bennett {mull) {93) 203 4560
100 Douglas Grant DGRRNT  650.507.9844
101 Adam Fripp AFRTPF 650.123.2234
102 Jennifer Whalen JWHALEN 515.123.4444
103 Michael Hartatein MHARTSTE 515.123.5555
104 Pat Fay PFLY 603.123. 6666
105 Susan Mavris SMAVRIS 515.123.7777

Figure 6.29 Query output for question 19
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UPDATE Statement

Description: Updates existing records in the tables

Syntax UPDATE table
SET coll = valuel, col2 = value2, ...
[WHERE conditions];

Question 20: Write a query to update the first name “Adam” to “James” (Employee ID is
101).

Answer:
UPDATE Employees

SET First_Name = ‘James’
WHERE Employee_Id = 101;

To check the updated record:

SELECT First_ Name, Last Name
FROM Employees
WHERE Employee_id = 101;

Oracle SQL T-SQL MySQL
B FIRST_MAME | LAST_MAME .f.irst_name ”Iast_name !ﬁrst_name last_name
James Fripp James Fripp James Fripp

Figure 6.30 Query output for question 20

DELETE Statement

Description: Deletes one or more records from a table.
Syntax DELETE FROM table
[WHERE conditions];

Question 21: Write a query to remove department Warehouse.

Answer:
DELETE FROM Departments

WHERE Dept_Id =11,
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Data Control Language (DCL)

We mentioned in Chapter 5 that there are two main statements in Data Control Language:
GRANT and REVOKE. Actually, we have already used GRANT statement on page 48
when we create database in Oracle.

GRANT: Assigns privileges on database objects to a user. The system privileges can be
CONNECT, CREATE. The table privileges can be INSERT, UPDATE, DELETE, or ALTER.

Syntax
GRANT system privileges TO user;
GRANT table privileges ON objects TO user;

In the following example, we GRANT CONNECT and DBA privileges to a user TEST_DB.
GRANT CONNECT, DBA TO TEST_DB;

In the following example, we GRANT INSERT privileges to a user TEST_DB.
GRANT INSERT ON Departments TO TEST_DB;

If you want to grant all the privileges to a user you can use ALL keyword:
GRANT ALL ON Departments TO TEST_DB;

REVOKE: Removes privileges from a user.

Syntax

REVOKE privileges ON objects FROM user;
Example:

REVOKE DBA TO TEST_DB;

REVOKE INSERT ON Departments TO TEST_DB;
Summary

Chapter 6 covers the following:
e Data Manipulation Language (DML)
¢ Using INSERT INTO statements to insert data to the six tables used in this book
e SELECT statements in Oracle SQL, T-SQL and MySQL
¢ Using arithmetic operators
¢ Using comparison operators
e UPDATE and DELETE statements

Exercises

6.1
Write a query to display all the countries.
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6.2

Write a query to display specific columns like email and phone number for all the
employees.

6.3

Write a query to display the data of employee whose last name is “Fay”.

6.4

Write a query to find the hire date for employees whose last name is “Grant” or “Whalen”.

6.5
Write a query to display name of the employee who is shipping manager.

6.6
Write a query to get all the employees who work for department 20.

6.7

Write a query to display the departments in the descending order.

6.8

Write a query to display all the employees whose last name starts with “M”.
6.9

Display name of the employees whose hire dates are between 2015 and 2017.
6.10

Write a query to display jobs where the maximum salary is less than 5000.
6.11

Write a query to display email address in lower case.

6.12

Write a query to display name of the employees who were hired in 2015.
6.13

Write a query to insert an employee “Paul Newton” in department 20.

6.14

Write a query to delete the shipping department.



Chapter 7

Aggregate Functions and
GROUP BY Clause

Database developers often need to answer questions such as how many employees are
there in each department. In order to write queries for this kind of summary questions
we need to understand the aggregate functions and Group By clause. We will use the
Employees table for sample data in this chapter.

eMpLovEE I [ FRsT MaMe |§ tasT Mame |§ eman [B PHone

|8 e pate | 30810 | saary |§ manacer m |l perT D

100 Douglas Grant

101 Adam Fripp

102 Jennifer Whalen
103 Michael Hartstein
104 Pat Fay

105 Susan Mavris
106 Shelley Higgins
107 William Gietz

108 Steven King

109 Lex De Haan
110 Bruce Ernat

111 Diana Lorentz
112 Naney Greenberg
113 Daniel Faviet

Aggregate Functions

Syntax

DGRANT 650.507.9844
AFRIPP 650.123.2234
JWHALEN 515.123.4444
MHARTSTE 515.123.5555
PFAY 603.123.6666
SMAVRIS 515.123.7777
SHIGGINS 515.123.8080
WGIETZ 515.123.8181
SKING 515.123.4567

LOEHARN 515.123.456%9
BERNST 590.423.4568
DLORENTZ 590.423.5567
NGREENBE 515.124.456%9
DFAVIET 515.124.416%5

Figure 7.1 Employees table

Below are the main aggregate functions:

AVG ():
COUNT ():

23-JRAN-08
10-AFR-15
17-5EP-13
17-FEB-14
17-20G-15
07-JUN-12
07-JUN-12
07-JUN-12
17-JUN-13
13-JAN-11
21-FEB-17
07-FEB-17
17-20G-12
16-AUG-12

SH_CLERK
SH_MGR
AD BSST
MK MGR
MK_REP
HR_MGR
SA_MGR
SA REP
AD_PRES
aD VP
IT_MGR
IT_FROG
FI_MGR
FI_CLERK

SELECT Aggregate Function (column_name)
From Table

2600
8200
4400
13000
6000
6500
12008
8300
24000
17000
6000
4200
12008
3000

101 50
109 50
108 10
109 20
103 20
109 40
109 &0
106 a0
108 10
108 10
109 &0
110 a0
109 a0
112 a0

To select the average value for certain table column.

To count the number of rows in a database table.
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MAX(): To select the highest value for a certain column.
It returns the maximum value for numeric data column.
It returns the latest date for date column.
It returns the last records for a character column.

MIN (): To select the lowest value for a certain column.
It returns the minimum value for a numeric data column.
It returns the earliest date for a date column.
It returns the first records for a character column.

SUM(): To select the total for a numeric column.

ROUND (): To round a number to a specified decimal places.

AVG () Function

Question: Write a query to find average salary in the Employees table.

Answer (Oracle & MySQL):
SELECT AVG(salary)
FROM Employees;
Answer (T-SQL):
SELECT AVG (Salary) AS “Average Salary’
FROM Employees;
Oracle SQL T-SQL MySQL
E[ AVG(SALARY) A:uaage Saiar-_.r I avalzalary)
9086.8571428571 : 9086.857142 ¢ 9086.857143

Figure 7.2 Query output for AVG( ) function

COUNT () Function
Question: Write a query to count the Employees.

Answer (Oracle & MySQL):

SELECT COUNT(*)
FROM Employees;
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Answer (T-SQL):

SELECT COUNT (*) AS Count_of_Employees
FROM Employees;

Oracle SQL T-SQL MySQL

COUNT(®) Cuurrt_nf_EmpIcr'_.rees count(®)

Figure 7.3 Query output COUNT( ) function

MIN () Function

Question: Write a query to get the minimum salary in the Employees table.

Answer (Oracle & MySQL):

SELECT MIN(Salary)
FROM Employees;
Answer (T-SQL):
SELECT MIN (Salary) AS Max_Salary
FROM Employees;
Oracle SQL T-SOL MySQL
MIN(SALARY) Min_Salary MIN(Salary)

2600 | (260000

Figure 7.4 Query output MIN( ) function (number type)

Question: Write a query to display the first record in the last name column.

Answer (Oracle & MySQL):

SELECT MIN(Last_Name)
FROM Employees;
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Answer (T-SQL):
SELECT MIN(Last_Name) AS Last_Name
FROM Employees;
Oracle SQL T-SQL MySQL
B MINQAST_NAME) Last Name | [ MNQast Name)
De Haan De Haan

Figure 7.5 Query output for MIN( ) function (character type)

MAX () Function
Question: Write a query to get maximum salary in the Employees table.

Answer (Oracle & MySQL):

SELECT MAX(Salary)
FROM Employees;

Answer (T-SQL):

SELECT MAX (Salary) AS Max_Salary
FROM Employees;

Oracle SQL T-SQL MySQL

MAX(SALARY) Max_Salary MAX(Salary)
2ucco | (20000

Figure 7.6 Query output for MAX( ) function (number type)

Question: Write a query to display the last record in the last name column.

Answer (Oracle & MySQL):

SELECT MAX(Last_Name)
FROM Employees;
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Answer (T-SQL):
SELECT MAX (Last_Name) AS Last_Name
FROM Employees;
Oracle SQL T-SQL MySQL
B maX{AST_NAME) Lagt_Name MAX(Last_Name)
Whalen  Whalen _:

Figure 7.7 Query output for MAX( ) function (character type)

Question: Write a query to display the latest hire date in the Employees table.

Answer (Oracle & MySQL):
SELECT MAX(Hire_Date)
FROM Employees;
Answer (T-SQL):
SELECT MAX (Hire_Date) AS Hire_Date
FROM Employees;
Oracle SQL T-SQL MySQL
B MAX(HIRE_DATE) Hire_Date | MAX(Hire_Date)
21-FEB-17 e B 2017-02-21

Figure 7.8 Query output for MAX() function (date type)

SUM () Function

Question: Write a query to calculate the total amount of employee salary from the
Employee table.

Answer (Oracle & MySQL):

SELECT SUM(Salary)
FROM Employees;
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Answer (T-SQL):
SELECT SUM (Salary) AS Total_Salary
FROM Employees;
Oracle SQL T-SQL MySQL
SUM(SALARY) Total_Salary !aﬁéa;{}_

127216 | 1221600

Figure 7.9 Query output for SUM( ) function

GROUP BY and HAVING Clause

The GROUP BY statement is used with the aggregate functions to group data from a
column. HAVING clause is used in a GROUP BY statement. It sets conditions on group(s).
HAVING clause is used in SELECT statement.

Syntax SELECT Aggregate Function (column_name)
FROM tables
[WHERE conditions]
GROUP BY column_name
[HAVING conditions]
[ORDER BY column(s) [ASC | DESC]];

GROUP BY with AVG () Function
Question: Write a query to find average salary for each department.

Answer (Oracle & MySQL):

SELECT AVG (salary), Dept_ID
FROM Employees

GROUP BY Dept_ID

ORDER BY Dept_ID;

Answer (T-SQL):

SELECT AVG (Salary) AS ‘Average Salary’, Dept_ID
FROM Employees

GROUP BY Dept_ID

ORDER BY Dept_ID;
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Oracle SQL T-SQL MySQL
§ ave(saLary) [ pepTD ' Average Salary  Dept_ID avg(salary)  Dept ID
15133.3333... 10 1513338 0 15133.333333 10
9500 20 5500.00 20 9500.000000 20
6300 40 e A £500.000000 40
5400.00 50
5400 50 5400.000000 50
5100 &0 5100.00 60
A e 5100.000000 &0
HE i : 10154.000000 80
1501 a0 7504.00 50 ]
7504.000000

Figure 7.10 Query output for GROUP BY with AVG( ) function

Note:

If you do not list Dept_ID in the SELECT clause the result has only one column Average
Salary. It is not clear for which group (department). So always list the Group By column(s)
in the SELECT clause.

GROUP BY with COUNT () Function
Question: Write a query to count number of employees in every department.

Answer (Oracle & MySQL):

SELECT COUNT(Employee_ID), Dept_ID
FROM Employees

GROUP BY Dept_ID

ORDER BY Dept_ID;

Answer (T-SQL):

SELECT COUNT (Employee_ID) AS ‘Nunber of Employees’, Dept_ID
FROM Employees

GROUP BY Dept_ID

ORDER BY Dept_ID;
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Oracle SQL T-SQL MySQL
B counTEMPLOYEE ID) |@ DEFT_ID _Nunber of Employees  Dept_ID count{Employee_ID)  Dept_ID
3 10 | i3 L 10 3 10
2 20 2 20 2 20
1 40 1 40 1 40
2 50 . 0 2 50
2 &0 i o 2 &0
2 &0 4 = 2 a0
2 an . 0 2

Figure 7.11 Query output for GROUP BY with COUNT( ) function

GROUP BY with HAVING Example

Question: Write a query to count employees for the departments that have three employees.

Answer (Oracle & MySQL):

SELECT COUNT (Employee_ID), Dept_ID
FROM Employees

GROUP BY Dept_ID

HAVING COUNT (Employee_ID) = 3;

Answer (T-SQL):
SELECT COUNT (Employee_ID) AS ‘Nunber of Employees’, Dept_ID
FROM Employees

GROUP BY Dept_ID
HAVING COUNT (Employee_ID) = 3;

Oracle SQL T-SQL MySQL

CDUNT{EMPLDYEE_ID}@ DEFT_ID T':JLI-ﬂbEfﬂ{Emﬁb;'EE; DE‘DL|D iCDUNT{EmpInyEE_ID} Dept_ID

Figure 7.12 Query output for GROUP BY with HAVING example
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Summary
Chapter 7 covers the following;:

e Using aggregate function AVG ( ), COUNT ( ), MAX (), MIN ( ), SUM () and
ROUND ().

e Using GROUP BY and HAVING clauses.
e Using GROUP BY with AVG () Function.
e Using GROUP BY with COUNT () Function.

Exercises
7.1

Write a query to display the number of cities in the country.

7.2
Write a query to display minimal salary of employees in every department.

7.3
Write a query to display maximum salary of employees in every department.

7.4
Write a query to display sum of salary of employees in every department.

7.5

Write a query to display sum of salary in every department.

7.6

Display the ID of departments with average salary greater than 15000.

7.7

Write a query to display the number of employees managed by the manager.
7.8

Write a query to display managers who are managing more than 3 employees.

7.9
Write a query to increase salary of employee 111 to 5000.
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Functions

Common Number Functions
The numeric functions take a numeric input as an expression and return numeric values.
The return type for most of the numeric functions is NUMBER.

For aggregate functions AVG ( ), COUNT ( ), MAX ( ), MIN () and SUM () check
Chapter 7 for examples.

Let’s list common number functions below.

Table 8.1: Common Number Functions

Oracle SQL T-SQL MySQL
CEIL () CEILING () CEIL (), CEILING ()
FLOOR () FLOOR () FLOOR ()
GREATEST () GREATEST ()
LEAST () LEAST ()
MOD () % MOD ()
POWER (m, n) POWER (m, n) POW (m, n), POWER (m, n)
ROUND () ROUND () ROUND ()
SQRT () SQRT () SQRT ()
TRUNC () TRUNC ()

CEIL () — Oracle and MySQL

CEILING () - T-SQL

Description: Returns the smallest whole number greater than or equal to a specified
number.

Syntax CEIL (number)
CEILING (number)

Question 1: Write a query to find a whole number that is greater than or equal to 12.5.
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Answers:
Oracle SQL T-SQL MySQL
SELECT CEIL (12.5) SELECT CEILING (12.5) SELECT CEIL (12.5);
FROM dual;
CEIL(12.5) e CELL(12.5)
13 EaE 13
Figure 8.1 Query and output for question 1
FLOOR ()

Description—Returns the largest whole number less than or equal to a specified number.

Syntax FLOOR (number)

Question 2: Write a query to get a whole number that is less than or equal to 12.5.

Answers:
Oracle SQL T-SQL MySQL
SELECT FLOOR (12.5) SELECT FLOOR (12.5) SELECT FLOOR (12.5);
FROM dual; Floor;
| FLOOR(12.5) Foor | Floor (12.5)
12 A 12

Figure 8.2 Query and output for question 2

GREATEST () — Oracle and MySQL
Description—Returns the greatest number or the largest character value in a list.
Syntax GREATEST (a list of numbers or characters)

Question 3: Write a query to display the greatest number in a list of 4, 8 and 2.

Answers:
Oracle SQL MySQL
SELECT GREATEST (4, 8, 2) SELECT GREATEST (4, 8, 2);
FROM dual;

GREATEST(4,8,2) | GREATEST(4,8,2)
8 _

Figure 8.3 Query and output for question 3
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Question 4: Write a query to display the largest character value in a list of 'F’, “U’, and ‘B’.

Answers:
Oracle SQL MySQL
SELECT GREATEST ('F’, ‘U’, ‘B") SELECT GREATEST ('F’, ‘U’, ‘B")
FROM dual;
B creaTEsT(F,U,E) | | GREATEST(F, U, B)
v

Figure 8.4 Query and output for question 4

LEAST () — Oracle and MySQL
Description: Returns the smallest number in a list.

Syntax LEAST (a list of numbers)

Question 5: Write a query to display the smallest number in a list of 4, 8 and 2.

Answers:
Oracle SQL MySQL
SELECT LEAST (4,8,2) | SELECT LEAST (4,8,2);
FROM dual;

LEAST(4,8,2) LEAST(4,8,2)
2|

Figure 8.5 Query and output for question 5

MOD () - Oracle and MySQL
% Operator — T-SQL
Description: Returns the remainder of Num1 divided by Num?2.
Syntax MOD (Numl1, Num?2)
Num1 % Num?2 (T-SQL)

Question 6: Write a query to get the remainder of 10 modulo 4.
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Answers:
Oracle SQL T-SQL MySQL
SELECT MOD (10, 4) SELECT 10% 4 as Mod; SELECT MOD (10, 4);
FROM dual; SELECT 10 MOD 4;
P e i W MOD (10, 4)
Figure 8.6 Query and output for question 6

POWER ()

Description: Returns Num1 raised to the Num2th power

Syntax POWER (Num1, Num?2)

Question 7: Write a query to display the 2 raised to 3 power.

Answers:
Oracle SQL T-SQL MySQL
SELECT POWER (2, 3) SELECT POWER (2, 3) SELECT POWER (2, 3);
from dual; AS Power; SELECT POW (2, 3);

POWER(2,3) _Power e .
8 E _

Figure 8.7 Query and output for question 7

ROUND () Function
Description: Returns a number rounded to a certain digits after decimal points.

Syntax ROUND (Number, d)
Number — Column number or single number
d — decimal places

Question 8: Write a query to round 267.389 with 2 digits after decimal points.

101
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Answers:
Oracle SQL T-SQL MySQL
SELECT ROUND (267.389, 2) SELECT ROUND (267.389, 2) SELECT ROUND (267.389, 2)
FROM dual; AS Round;
ROUND(267.389,2) | | ROUND (267.388, 2)
Figure 8.8 Query and output for question 8

SQRT ()
Description: Returns the square root of a number.
Syntax
SQRT (Number)

Question 9: Write a query to display a square root of 100.

Answers:
Oracle SQL T-SQL MySQL
SELECT SQRT (100) SELECT SOQRT (100) SELECT SQRT (100)
FROM dual; AS Sqrt;
SQRT{100) Sqrt _____ SQRT{100)
10 Rl 10

Figure 8.9 Query and output for question 9

TRUNC () - Oracle & MySQL

Description: Returns Number truncated to d decimal places. The result number is not
rounded.

Syntax TRUNC (Number, d)
d — decimal places

Question 10: Write a query to truncate 528.915 with 2 decimal places.
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Answers:
Oracle SQL MySQL
SELECT TRUNC (528.915, 2) SELECT TRUNCATE (528.915, 2);
FROM DUAL;
TRUNC(528.915,3) | | TRUMCATE(528.915,2)
528.91 528.91

Figure 8.10 Query and output for question 10

COMMON STRING FUNCTIONS

Let’s list common string functions below.

Table 8.2: Common String Functions

Oracle SQL T-SQL MySQL
CONCAT () CONCAT () CONCAT ()
CONCAT () using || CONCAT () using +
FORMAT ()
LEFT () LEFT ()
INITCAP ()

LENGTH () LEN () LENGTH ()
LOWER () LOWER () LOWER ()
LPAD () LPAD ()
LTRIM () LTRIM () LTRIM ()
REPLACE () REPLACE () REPLACE ()

RIGHT () RIGHT ()
RPAD () RPAD ()
RTRIM () RTRIM () RTRIM ()
SUBSTR () SUBSTRING () SUBSTR (), SUBSTRING ()
TRIM () TRIM ()
UPPER () UPPER () UPPER ()
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The Employees table and the Job table will be used for sample data in this section.

EMPLOYEE ID  FIRST_NAME LAST_NAME EMAIL  PHONENUMBER HIREDATE JOBID  SALARY MANAGERID DEPARTMENTID |
100 Douglas Grant DGRANT 650507 9844 2008-01-23 SH_CLERK 2600.00 114 50
i Adam Fripp AFRIPP 650.123.2234 2015-04-10 SH_MGR 8200.00 109 50
102 Jennifer Whalen JWHALEN 515.123.4444 2013-05-06 AD_ASST 4400.00 108 10
103 Michael Hartstein MHARTSTE 515.123.5555 20140217 MK_MGR 13000.00 109 20
104 Fat Fay PFAY 603.123.6666 2005-08-01 MK_REP 6000.00 103 20
105 Susan Mavris SMAVRIS 515.123.7777 2012-06-22 HR_MGR 6500.00 109 40
106 Shelley Higgins SHIGGINS 515.123.8080 20120526 SA_MGR 12008.00 109 a0
107 William Gietz WGIETZ 515123.8181 200120220  SA_REP 8300.00 106 80
108 Steven King SKING 515.123.4567 201306-15  AD_PRES 2400000 108 10
109 Lex De Haan LDEHAAN 515.123.4569 201101-23  AD_VP 1700000 108 10
110 Bruce Emst BERNST 590423 4568 201702-21 IT_MGR 6000.00 109 60
11 Diana Lorentz DLORENTZ 5904235567 20170118 IT_PROG 4200.00 110 60
112 Nancy Greenberg NGREENBE 515.124 4569 2013-03-22 FI_MGR 1200800 109 50
13 Daniel Faviet DFAVIET 515124 4169 201208-25 FI_CLERK  30D0.00 12

Figure 8.11 The Employees table
JOB_ID JOB_TITLE MIN_SALARY  MAX_SALARY
AD_PRES CEO 000 25000
AD_VFP VICE President 8000 18000
AD_ASSET Admin Asgistart H000 G000
FI_CLERK Finance Clerk 3000 4000
FI_MGR Finance Manager 4000 000
SA_REP Sales Representative 3000 4000
S5A MGR Sales Manager 4000 H000
SH_CLERK  Shipping Cler 2500 4000
SH_MGR Shipping Manager 4000 H000
IT_PROG Programmer 4000 5500
IT_MGR IT Manager 5000 6000
ME_CLERK  Marketing Clerk 3000 4000
ME_MGR Mareting Manager 4000 H000
HR_MGR Human Resource ... 4000 i H00D
Figure 8.12 The Job table
CONCAT ()

Description: Concatenates two strings together.

CONCAT (stringl, string?2)

Syntax

Question 11: Write a query to concatenate first name and last name.
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Answer (Oracle):

SELECT CONCAT (First_Name, CONCAT (", Last_Name ) ) AS FullName

FROM Employees;
Answer (T-SQL & MySQL):
SELECT CONCAT (First_Name, ", Last_Name ) AS FullName
FROM Employees;
Oracle SQL T-SQL MySQL

B Funame FulName | FullName

Adam Fripp Bl Frvip | Adam Fripp

denraier, Wil Sereics TR IJennifer Whalen

Figure 8.13 Query output for CONCAT function (top 3 rows)

CONCAT () with Oracle || operator or T-SQL * + * operator

Syntax
string1 || string2 (Oracle)
stringl + string? (T-SQL)

Question 12: Write a query to concatenate first name and last name using Oracle || operator
or T-SQL “+” operators.

Answer (Oracle):

SELECT First_Name ||" || Last_Name AS FullName

FROM Employees;
Answer (T-SQL):
SELECT First Name + " + Last_ Name AS FullName
FROM Employees;
Oracle SQL T-SQL
B rFuLnaME _FullName

Douglas Grant

Bdam Fripp Adam Fripp

Jennifer Whalen Jennifer Whalen

Figure 8.14 Query output for question 12 (top 3 rows)
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FORMAT () - MySQL
Description: Rounds a numeric value to a number of decimal places. The result is a string.

Syntax FORMAT (Number, d)
d — decimal places

MySQL FORMAT function example:
SELECT FORMAT(623.7085, 2);

MySQL

FORMAT{523.7085, 2)

Figure 8.15 Query output for FORMAT example

LEFT () - T-SQL & MySQL
Description: Gets a certain number of characters from the left.

Syntax LEFT (string, length)
length-length of specified number

Question 13: Get four characters from the left side of string “Database”.

Answer (T-SQL):
SELECT LEFT(‘Database’, 4) AS Left_Function;

Answer (MySQL):
SELECT LEFT(‘Database’, 4);

T-SQL MySOQL

Left_Function | LEFT(Database’, 4)

Figure 8.16 Query output for LEFT function

INITCAP () - Oracle
Description: Changes the 1st character in each word to uppercase.

Syntax INITCAP (string)
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INITCAP function examples:

SELECT INITCAP(‘oracle sql server mysql’)
FROM dual;

SELECT INITCAP('ORACLE SQL SERVER MYSQL)
FROM dual;

Oracle SQL

Bl INITCAP(ORACLESQLSERVERMYSQLY) |

Oracle Sgl Server Mysgl

Figure 8.17 Query output for INITCAP function

LENGTH () - Oracle & MySQL

LEN () - T-SQL
Description: returns the length of the specified string.
Syntax LENGTH (string)

LEN (string)

Question 13: Write a query to display the country names that are greater than 10 characters
in length.

Answers (Oracle & MySQL):

SELECT COUNTRY_NAME
FROM Country
WHERE LENGTH (country_name) >= 10;

Answer (T-SQL):

SELECT COUNTRY_NAME

FROM Country

WHERE LEN (country_name) >= 10;

Oracle SQL T-SQL MySQL
@ COUNTRY_MAME | COUNTHY_NJ‘KME | COUNTRY_NAME
Switzerland Switzerand
Retherlands Netheriands [ Netherlands
United Kingdom United Kingdom :
3 ) | United Kingdom
United States of America United States of America
United States of America

Figure 8.18 Query output for LEN (LENGTH) function
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LOWER ()
Description: Converts all letters in the specified string to lowercase.

Syntax LOWER (string)

Question 14: Write a query to display all the country names in lower case.

Answers (Oracle & MySQL):

SELECT LOWER (country_name)
FROM country;

Answers (T-SQL):

SELECT
LOWER (country_name) AS country_name
FROM country;
Oracle SQL T-SQL MySQL
@ LOWER(COUNTRY _MAME) courtry_name LOWER. { country_name )
australia australia
belgium belgium

Figure 8.19 Query output for LOWER function (top 3 rows)

LPAD () - Oracle and MySQL
Description: Adds a set of characters to the left side of a string

Syntax LPAD (string 1, padded_length, pad_characters)

Question 14: Add the area code ‘706" to “352-7100".

Answer (Oracle):

SELECT LPAD (‘352-7100, 12, ‘706-")
FROM dual;



Answer (MySQL):

SELECT LPAD (‘352-71007, 12, “706-");
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Oracle SQL

MySQL

B LraD(352-7100,12,'706-)

T06-352-7100

| LPAD ('352-7100', 12, '706-)

706-352-7100

Figure 8.20 Query output for LPAD function
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LTRIM ()

Description: Removes a set of characters from the left side of a string.

Syntax LTRIM (string_1, trim_characters) (Oracle)
LTRIM (string_1) (T-SQL & MySQL) — Removes space characters from
the left side of a string.

Example (Oracle): Remove the area code 706 from ‘706-352-7100".

SELECT LTRIM (‘706-352-7100, “706-")

FROM dual;

Example (T-SQL): Remove the left spaces from ‘706-352-7100".
SELECT LTRIM ("706-352-7100") AS LTRIM_Function;

Example (MySQL): Remove the left spaces from ‘706-352-7100".
SELECT LTRIM ('706-352-7100");

Oracle SQL

T-SQL

MySQL

B Lmm(706-352-7100",706-)

LTRIM_Function

| LTRIM

706-352-71007

e
Figure 8.21 Query output for LTRIM function
REPLACE ()

Description: Replaces part of a string with specified character(s).

Syntax REPLACE (‘stringl’, ‘str_to_be_seached’, ‘str_to_to_replaced’)

Question 15: Write a query to replace ‘" with *.” for the phone field.
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Answer:
SELECT first_name, last name, REPLACE ( phone, '/, *.") as Phone
FROM employees;
Oracle SQL T-SQL MySQL
E FIRST_MNAME ||§ LAST_MNAME |@ PHONE | first_name  last_name  Phone | first_name  last_name  Phone
Douglas Grant 650.507.9844 | | Douglas  Grant 650.507.9844 Grant £50.507.9844
Adam Fripp 650.123.2234 Adam Fripp 650.123.2234 | [, By 550.123.2234
; Jennif Whal 515.123.4444
Jennifer Whalen 515.123.4444 sl i \Jennifer  Whalen 515.123,4444

Figure 8.22 Query output for REPLACE function (Top 3 rows)

RIGHT () - T-SQL & MySQL
Desciption: Get a certain number of characters from the right.
Syntax RIGHT (string, length)

length — length of specified number

Question 16: Get four characters from right side of string “Database”.

Answer (T-SQL):
SELECT RIGHT('Database’, 4) AS Right_Function;

Answer (MySQL):
SELECT RIGHT(‘Database’, 4);
T-SQL MySQL
i Bl o0 | RIGHT(Database’, 4)
D i '

Figure 8.23 Query output for RIGHT function

RPAD () - Oracle and MySQL
Description—Adds a set of characters to the right side of a string.

Syntax RPAD (string_1, padded_length, pad_characters)

Question 17: Add ‘vision’ to the right side of string “Tele’.

Answer (Oracle):
SELECT RPAD (‘Tele’, 10, ‘vision”) FROM dual;
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Answer (MySQL):
SELECT RPAD (‘Tele’, 10, ‘vision’);
Oracle SQL MySQL
B RPAD(TELE' 10,VISION) | | RPAD (Tele', 10, ‘vision')

Televizion Television

Figure 8.24 Query output for RPAD function

RTRIM ()
Description: Removes a set of characters from the right side of a string.

Syntax (Oracle)
RTRIM (string_1, trim_characters)

Syntax (T-SQL & MySQL)
RTRIM (string_1) — Removes space characters from the right side of a string.

Example (Oracle): Remove Os in ‘57800" .
SELECT RTRIM (“57800’, ‘0")
FROM dual;

Example (T-SQL & MySQL): Remove right spaces from “Television’.
SELECT RTRIM (‘Television’) AS ‘RTRIM’;

Oracle SQL T-SQL MySQL

@ rTRM(s57800,0)| | RTRIM [ RTRIM

e i

Figure 8.25 Query output for RTRIM function

SUBSTR ()
SUBSTRING ()

Description: Extract a substring from a start position with length in a string.
Syntax SUBSTR (string, position, length) (Oracle, MySQL)
SUBSTRING (string, position, length) (T-SQL, MySQL)

position — integer
length — integer

Question 18: Write a query to display the first three characters for the last name field.

111
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Answers (Oracle & MySQL):
SELECT Last_Name, SUBSTR (Last_Name, 1, 3)

FROM employees;
Answers (T-SQL & MySQL):
SELECT Last_Name, SUBSTRING (Last_Name, 1, 3)
FROM employees;
Oracle SQL T-SQL MySQL

B LasT_NAME [ SUBSTRLAST_NAME,1,3) | :'__-_Last Name  {No column name) | Last Name ~ SUBSTRING(Last_Name, 1, 3)
Grant Gra Gra Gra
Fripp Fri Fripp it Fripp Fri
Whalen Wha i T Whalen Wha

Figure 8.26 Query output for SUBSTR (SUBSTRING) function (Top 3 rows)

UPPER ()
Description: Converts all letters in the specified string to upper case.

Syntax UPPER (string)

Question 17: Write a query to display all the country names in upper case.

Answers (Oracle & MySQL)
SELECT UPPER (country_name)

FROM country;
Answers (T-SQL)
SELECT UPPER (country_name) AS country_name
FROM country;
Oracle SQL T-SQL MySQL

E UPPER(COUNTRY_MAME) __:__:_q_l:l_l_'r-t-ry_name ! UPPER. { country_name )
LRGENTINA ARG ARGENTINA
AUSTRALIA ggf;i‘:"-m | AUSTRALTA
BELGI %EELGIUM

Figure 8.27 Query output for UPPER function (Top 3 rows)



Common Date and Time Functions

Let’s list common date and time functions below.

Table 8.3 Date and Time Functions

Chapter 8  Functions

Oracle SQL T-SQL MySQL
CURRENT_TIMESTAMP CURRENT_TIMESTAMP CURRENT_TIMESTAMP
Add_Months () DATEADD () DATE_ADD ()
EXTRACT () DATEPART () EXTRACT ()
CURRENT_DATE GETDATE () CURRENT_DATE
MONTHS_BETWEEN () DATEDIFF () PERIOD_DIFF ()

SYSDATE SYSDATETIME () SYSDATE ()

CURRENT_TIMESTAMP

Example (Oracle):

SELECT CURRENT_TIMESTAMP FROM dual;

Example (T-SQL):

SELECT CURRENT_TIMESTAMP AS ‘Current_Time’;

Example (MySQL):

SELECT CURRENT_TIMESTAMP;

Oracle SQL

[ currENT TIMESTAMP

04-MAY-17 0%.25.10.403000000 FPM AMERICA/NEW YORE

Figure 8.28 Query output for Oracle CURRENT_TIMESTAMP

MySQL

{ 20170504 21:20:14 643 |

| CURRENT_TIMESTAMP

2017-05-04 21:16:13

Figure 8.29 Query output for T-SQL and MySQL CURRENT_TIMESTAMP
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Add_Months () — Oracle

Description: Returns a date with n months after the specified date.

Syntax
Add_Month (date, n)

DATEADD () - T-SQL

Syntax
DATEADD (month, n, date)

DATE_ADD () - MySQL

Syntax

DATE_ADD (date , INTERVAL n MONTH)

Question 18: Write a query to add one month to April 3rd, 2017

Answer (Oracle):

SELECT ADD_MONTHS (‘03-Apr-17’, 1)
FROM DUAL;

Answer (T-SQL):

SELECT DATEADD (month, 1, 2017/04/03") AS Date;

Answers (MySQL):

SELECT DATE_ADD (“2017-04-17”, INTERVAL 1 MONTH)

Oracle SQL T-SQL MySQL
[ ADD_MONTHS(03-4PR-17,1) | | Dot | | DATE_ADD("2017-04-03", INTERVAL 1 MONTH)
03-MAY-17 ¢ 2017-05-03 00:00:00.000

20170503

Figure 8.30 Query output for Add month function

EXTRACT () - Oracle & MySQL
Description: Extracts the value of a specified date time field from a date time field.

Syntax EXTRACT (YEAR/MONTH/WEEK/DAY/HOUR/MINUTE

FROM DATE)
DATEPART () - T-SQL

Question 19: Extract YEAR from April 4th, 2017.
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Answer (Oracle):

SELECT EXTRACT (YEAR FROM DATE “2017-04-03") “Year”
FROM DUAL;

Answer (T-SQL):
SELECT DATEPART (year, ‘2017/04/03") AS Year;

Answer (MySQL):
SELECT EXTRACT (YEAR FROM DATE “2017-04-03") As Year;

Oracle SQL T-SQL MySQL

Year ___Tea[ _______ Year

Figure 8.31 Query output for EXTRACT function

CURRENT_DATE - Oracle

GETDATE () - T-SQL
CURRENT_DATE () - MySQL

Question 20: Write a query to display the current date.

Answer (Oracle):

SELECT CURRENT_DATE
FROM dual;

Answer (T-SQL):
SELECT GETDATEC() AS Date;

Answer (MySQL):
SELECT CURRENT_DATE();

Oracle SQL T-SQL MySQL

{t CURRENT _DATE _ Date _ CURRENT_DATE()
2B-0OCT-186 201706504 21:31:31.713

Figure 8.32 Query output for CURRENT_DATE function
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MONTHS_BETWEEN () - Oracle
Style MONTHS_BETWEEN (datel, date2)

DATEDIFF () - T-SQL
Style DATEDIFF (month, datel, date2)

PERIOD_DIFF () - MySQL
Style PERIOD_DIFF(datel, date2)

Question 21: Write a query to display the number of months between 12/31/2015 to
12/02/2016.
Answer (Oracle):

SELECT MONTHS_BETWEEN

(TO_DATE (‘12-02-2016’/MM-DD-YYYY’), TO_DATE (“12-31-2015","MM-
DD-YYYY’)) AS Month

FROM dual ;

Answer (T-SQL):
SELECT DATEDIFF (month, ‘12-31-2015", “12-02-2016") as Month

Answer (MySQL):
SELECT PERIOD_DIFF (201612, ‘201512") as Months

Oracle SQL T-SQL MySQL
fmoNTH “Months
11.064516:

Figure 8.33 Query output for MONTH_BETWEEN function

SYSDATE - Oracle
SYSDATETIME () - T-SQL
SYSDATE () - MySQL

Question 22: Write a query to display the system date.

Answer (Oracle):

SELECT sysdate
FROM dual;

Answer (T-SQL):
SELECT sysdatetime( );
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Answer (MySQL):
SELECT sysdate ( );
Oracle SQL T-SQL MySQL
E SYSOATE sysdatetime | sysdate()
04-MAY-17 2017-05-04 21:42:40.3616068 2017-05-04 21:44:25

Figure 8.34 Query output for SYSDATE function

Conversion Functions

Table 8.4 Conversion Functions

Oracle SQL T-SQL MySQL
CAST () CAST () CAST ()
TO_DATE () CONVERT () STR_TO_DATE ()

CAST ()

Description: converts an expression from one datatype to another datatype.
Syntax CAST (expression AS data_type)

Question 23: Write a query to change 356.78 to an integer number.

Answer (Oracle):

SELECT CAST (356.78 as int)
FROM dual;

Answer (T-SQL):
SELECT CAST (356.78 AS int) AS CAST;

Answer (MySQL):
SELECT CAST(356.78 SIGNED INTEGER);

Oracle SQL T-SQL MySQL

CAST(356.7BASINT) |

357 E E

CAST( 356.78 as SIGMED IMT )
357

Figure 8.35 Query output for CAST function
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TO_DATE () - Oracle

Style

TO_DATE (string, format)

Oracle To_Date function format is listed in the table below.

Example 1:

Example 2:

Table 8.5 Oracle To-Date format

Format Description
YYYY 4-digit year
YY 2-digit year
MON January-December
MM 1-12

DY Sun—Sat

DD 0-23

HH24 1-31

HHor HH12 |1-12

MI 0-59

SS 0-59

SELECT TO_DATE(‘2016/10/25’, “"YYYY/MM/DD’)
FROM dual;

Bl TO_DATE(2016/10/25,"vYYYMM/DD) |
25-0CT-16

Figure 8.36 Query output for Oracle To_Date function

SELECT TO_DATE(‘20161026’, “YYYYMMDD’)
FROM dual;

B TO_DATE(20161028',YYYYMMDD') |
26-0CT-16

Figure 8.37 Query output for Oracle To_Date function example 2
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CONVERT () - T-SQL
Style CONVERT (data_type, expression, style)

T-SQL date conversion styles and samples are listed below:

Table 8.6 T-SQL CONCERT( ) function styles

Style Number | Sample

101 12/16/2016

102 2016.12.16

103 16/12/2016

104 16.12.2016

105 16-12-2016

106 16 Dec 2016

DATE YYYY-MM-DD
DATETIME YYYY-MM-DD HH:MI:SS

T-SQL Date Conversion Examples:
Example 1: SELECT CONVERT (varchar, getdate () ) AS Date;
Date
: May 42017 9:46PM

Figure 8.38 Query output for CONERT example 1

Example 2: SELECT CONVERT (varchar, getdate (), 101) AS Date;

Figure 8.39 Query output for CONERT example 2

Example 3: SELECT CONVERT (varchar, getdate (), 106) AS Date;

Figure 8.40 Query output for CONERT example 3
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STR_TO_DATE () - MySQL
Style STR_TO_DATE (String, Format);

MySQL date conversion formats are listed below:

Format Description

%Y 4-digit year

%y 2-digit year

%b Abbreviated month (Jan—-Dec)
%M Month name (January-December)
Yo Month (0-12)

Y%a Abbreviated day (Sun—Sat)
Y%d Day (0-31)

%H Hour (0-23)

%h Hour (01-12)

Yol Minutes (0-59)

Y%os Seconds (0-59)

Example 1: SELECT STR_TO_DATE("May 01 2017’, “%M %d %Y’) AS date;

date
2017-05-01

Figure 8.41 Query output for STR_TO_DATE function example 1

Example 2: SELECT STR_TO_DATE("2016,5,20 04,20,35", “%Y, %m, %d %h,%i, %s’) AS date;

date
2016-405-20 04:20:35

Figure 8.42 Query output for STR_TO_DATE function example 2

Summary
Chapter 8 covers the following:

¢ Understanding common number functions.
e Using common character functions
* How to use common date and time functions

e Using conversion functions
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Exercises
8.1
Write a query to display the year portion of the system date.

8.2
Write a query to display rounded 682.3547 to two digits after decimal points.

8.3

Write a query to display the 8th through 10th characters of the string “Oracle SQL
Developer”.



Chapter 9
Advanced SQL

In this chapter, you will learn how to use the following SQL commands:
1. UNION, UNION ALL

CASE

NGk wN

INTERSECT (Oracle and T-SQL), IN (MySQL)

EXCEPT (T-SQL), MINUS (Oracle), NOT IN (MySQL)
ROWNUM (Oracle), TOP (T-SQL) and LIMIT (MySQL)
Subquery

We will use Customers and Locations tables for sample data here.

" LOCATION_ID
1300
1400
1500
1600
1700
1800
1900
2000
7200
2400

ID  FirstName
E Howard
2 AHice
3 Carne
4
5

Paolo
Helen

| STREET_ADDRESS

5450 Kamiya-chao
2014 Jabberwocly Rd
2011 Interiors Blvd
2007 Zagora St

2004 Charade Rd

147 Spadina Ave
6092 Bowowood St
40-5-12 Laogianggen
12-38 Victoria Street
8204 Arthur St

- .|-_EISt Name [

Eell
Carter
Schmitt
Accorti
Bennett

- Country .

Seattls USA
Southlake  USA
Nantes France
Torino tahy
Barcelona  Spain

Figure 9.1 Customers table

6823
26152
39236
50030
98195
M5V 2L7
YSWaT2
150518
250

| POSTAL_CODE  CITY

Hirozhima

Southlake

South San Francisco
South Brunswick
Seattle

Toronto

Whitehorse

Beiiing

Sydney

London

Figure 9.2 Locations table

Phone
(678)-555-7629
(6172136874
40322121
011-4588260
(932034560

STATE_PROVINCE

Texas
Califomia
MNew Jersey
Washington
Ontario
*fukon

Mew South Wales

Al

SEQUENCE (Oracle), IDENTITY (T-SQL), AUTO_INCREMENT (MySQL)

COUNTRY_ID
JP
us
us
us

us
CA
CA
CN
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1. UNION, UNION All

Description

UNION: Returns a distinct list of rows from two tables.
UNION ALL: Returns all rows from both tables.

Syntax

SELECT column(s) FROM tablel

UNION
SELECT column(s) FROM table2
SELECT column(s) FROM tablel

UNION ALL
SELECT column(s) FROM table2

Note: Each SELECT statement within the UNION must have the same number of columns.
The columns must also have similar data types. The columns in each SELECT statement
must be in the same order.

Question 1: Write a query to combine the distinct cities in Customers and Locations tables.

Answer:

SELECT City

FROM Customer

UNION

SELECT City

FROM Locations

ORDER BY City;

Oracle SQL T-SQL MySQL

g coy | Gy ity
Barcelona JBarcelons
Beijing Beijing Beijing
Hiroshima Hiroshima Hiroshima
London London London
Hantes Nartes MNantes
Seattle Sbuitie Seattle
South Brunawick iy South Brunswick
South San Francisco TP A Sy South San Frandsco
Southlake e Southlake
Sydney e Sydney

: Torino :
Torino Towoiis Taring
Toronto Whitehorse Toronto
Whitehorse Whitehorse

Figure 9.3 Query output for question 1
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Question 2: Write a query to combine the cities in Customer and Location table.

Answers:
SELECT City
FROM Customer
UNION ALL
SELECT City
FROM Locations
ORDER BY City;
Oracle SQL T-SQL MySQL
B cooy City City
Beijing Beijing Beijing
Eombay Hiroshima Hiroshima
Hiroshima London London
London Nantes Nantes
Hantes e Seattle
Seattle
Seattle Seattle
South Brunswick
Seattle - South Brunswick
; South San Francisco
South Brunawick South San Frandsco
Southlake
South San Francisco Southlake Southlake
Southlake Ty Southlake
Southlake Teasio Sydney
Sydney Tororks Tarino
Torino Whitehorse Taronto
Toronto Whitehorse
Whitehorse

Figure 9.4 Query output for question 2

2. INTERSECT (Oracle and T-SQL), IN (MySQL)
Description: Returns only rows that exist in both tables
Syntax

SELECT column(s) FROM tablel
INTERSECT
SELECT column(s) FROM tables

Use an intersect operator to returns rows that are common between two tables; it returns
unique rows that exist in both the first and second query. This operation is useful when you
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want to find results that are common between two queries. INTERSECT has an equivalent
MySQL statement IN, which can also be used in Oracle and T-SQL.

Question 3: Write a query to find cities that exist in both Customer and Locations tables.

Answers (Oracle & T-SQL):

SELECT City
FROM Customer
INTERSECT
SELECT City
FROM Locations;

Answer (MySQL):
SELECT distinct City
FROM customer
WHERE (city) IN
(SELECT City
FROM Locations)

Oracle SQL T-SQL MySQL

B cmoy

Seattle

[ ity

Southlake Southizke | Southlake
!

Figure 9.5 Query output for question 3

3. MINUS (Oracle), EXCEPT (T-SQL), NOT IN (MySQL)

Description: Returns all rows in the first SELECT statement but excludes those by the
second SELECT statement.

Syntax

SELECT coll, col2, ...
FROM tablel
MINUS or EXCEPT
SELECT coll, col2, ...
FROM table2

Like INTERSECTION, EXCEPT (MINUS) has an equivalent MySQL statement NOT IN,
which can also be used in Oracle and T-SQL.

Question 4: Write a query to find cities that exist in Locations table but not in Customer
table.
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Answers: See Table 9.1.

Table 9.1 Answers for the question

Oracle SQL T-SQL MySQL
SELECT City SELECT City SELECT distinct City
FROM Locations FROM Locations FROM Locations
MINUS EXCEPT WHERE (city)
SELECT City SELECT City NOT IN (SELECT City
FROM Customer; FROM Customer; FROM Customer)
Oracle SQL T-SQL MySQL
B coy | any . ity
ses3ing S
Hiroshima Hiroshimia Hiroshima
London London London
South Brunawick South Brunswick South Brunswick
South S5an Francisco Dl i [t scn South San Frandsco
S
Sydney yney Sydney
Toronto Joons Ti to
aron
: Whitehorse
Whitehorae Whitehorse

Figure 9.6 Query output for question 4

4. ROWNUM (Oracle), TOP (T-SQL) and LIMIT (MySQL)

Description: Specifies the number of records to return

Oracle Style  SELECT column_name(s)
FROM table_name
WHERE ROWNUM <= number;

T-SQL Style  SELECT TOP number | percent column_name(s)
FROM table_name;

MySQL Style SELECT column_name(s)
FROM table_name
LIMIT number;

ROWNUM is a special virtual column in an Oracle Database that gets many people into
trouble. When you learn what it is and how it works, however, it can be very useful.

ROWNUM is available in a query, but is not part of the table. ROWNUM will be assigned
the numbers 1, 2, 3, 4, ... N, where N is the number of rows record set. ROWNUM can be
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used as part of the where clause of the query to return specific rows. ROWNUM value is
not assigned permanently to a row (this is a common misconception). Queries that use
< (less than) or > (greater than) on ROWNUM will not always work; you must use <= (less
than or equal to) or >= (greater than or equal to).

For example,

SELECT ROWNUM, firstname
FROM customer;

1 ROWNUM |4} FIRSTNAME

1 Jason

2 Doug

3 Maria

Figure 9.7 Query output for ROWNUM example

Questions 5: Display the first ten rows from the Country table.

Answers (Oracle):
SELECT *
FROM Country
WHERE ROWNUM <= 10;

B counry |l country name ([ Rrecion D
Argentina

Rustralia
Belgium
Brazil
Canada
Switzerland
China
Germany

Denmark

Egypt

bR mEEEsd 85
= T e o T R i N L RO R 7 R ¥ |

Figure 9.8 Query output for question 5 (Oracle)
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Answers (T-SQL):
SELECT TOP 10 *
FROM Country;
COUNTRY_ID COUNTRY_NAME REGION_ID
AR Argentina 2
Al Australia 3
BE Belgium 1
ER Brazil 2
CA Canada 2
CH Switzerdand 1
CHN China 3
DE Gemany 1
DK Denmari 1
EG Eagypt
Figure 9.9 Query output for question 5 (T-SQL)
Answers (MySQL):
SELECT *
FROM Country LIMIT 10;
I COUNTRY_ID COUNTRY_MAME  REGIOM_ID
AR Argentina 2
Al Australia 3
BE Belgium 1
BR. Brazil 2
CA Canada 2
CH Switzerland 1
CN China 3
DE Germany 1
DK Denmark 1
< e
Figure 9.10 Query output for question 5 (MySQL)
5. Subquery

Description: A Subquery is a SQL query nested inside a larger query. Subqueries should
be placed within parenthesis. Subqueries can appear in the SELECT, FROM or WHERE
clauses of the main query and create temporary virtual tables usable by the main query.
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Style SELECT column(s)
FROM tablel
WHERE value IN
(SELECT column-name
FROM table2
WHERE condition)

Question 6: Write a query to find the employees whose salary is greater than the average
salary.

Answer: SELECT first_name, last_name, dept_ID, salary
FROM employees
WHERE salary >
(SELECT AVG¢(salary)
FROM employees);

Oracle output
! iaét_name . dept_ID ! SEI-lEIr)’
g { Hartstein 20 13000.00
Shelley Higains a0 12008.00

Steven King 10 24000.00

Lex De Haan 10 17000.00

MNancy Greenberg 50 12008.00
T-SQL output

B rFmsT_nave |[§ LasT nave [§ pepTD @ sALary |

Michael Hartatein 20 13000
Shelley Higgins g0 12008
Steven King 10 24000
Lex De Haan 10 17000
Nancy Greenberg a0 12008
MySQL output
first_name last_name dept ID salary

ﬁ Hartstein 20 13000.00

| shelley Higgins 80 12008.00

| Steven King 10 24000.00

|Lex De Haan 10 17000.00

i Mancy Greenberg 90 12008.00

Figure 9.11 Query output for questions 6
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Question 7: Write a query to find the employees who works in the Sales department.

Answer:
SELECT Employee_ID, First Name, Last_Name, Dept_ID
FROM employees
WHERE dept_id IN
(SELECT dept_id
FROM departments
WHERE dept_name="Sales’);
Oracle output
EMPLOYEE_ID |[§ FIRsT_Name [§ LasT_nave | DEPTID
107 William Gietz 20
106 Shelley Higgina g0
T-SQL output
I-E.mp.l.oﬂ_.ree_I.D. . I.-“irslt_.l‘.\.iame . .I._aslt:l";.lame . Dept_ID
- 106 . Shelley Higgins 80
107 Willizm Gietz a0
MySQL output
Employee ID  First_Mame Last Mame Dept_ ID
106 Shelley Higains a0
107 William Gietz m
Figure 9.12 Query output for question 7
6. CASE

Description: the CASE statement has the functionality of an IF-THEN-ELSE statement.

Syntax 1
CASE
WHEN condition_1 THEN result_1
WHEN condition_2 THEN result_2 ...
WHEN condition_n THEN result_n
ELSE result
END
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Syntax 2
CASE expression
WHEN value_1 THEN result_1
WHEN value_2 THEN result_2 ...
WHEN value_n THEN result_n
ELSE result
END

The CASE statement always goes in the SELECT clause. CASE must include the following
components: WHEN, THEN, and END. ELSE is an optional component.

You can make any conditional statement using any conditional operator (like WHERE)
between WHEN and THEN. This includes stringing together multiple conditional
statements using AND and OR.

You can include multiple WHEN statements, as well as an ELSE statement to deal with any
unaddressed conditions.

CAGSE Syntax 1 Example:
SELECT dept_name,
CASE
WHEN location_id = 1400
OR location_id = 1500
OR location_id = 1700
OR location_id = 2500
OR location_id = 2700 THEN “USA’
WHEN location_id = 1800 THEN ‘Canada’
WHEN location_id = 2400 THEN ‘UK’
END “location”
FROM Departments;

CASE Style 2 Example:

SELECT dept_name,

CASE location_id
WHEN 1400 THEN ‘USA’
WHEN 1500 THEN ‘USA’
WHEN 1700 THEN ‘USA’
WHEN 2500 THEN ‘USA’
WHEN 2700 THEN ‘USA’
WHEN 1800 THEN ‘Canada’
WHEN 2400 THEN ‘UK’

END “LOCATION”

FROM Departments;
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Oracle SQL T-SQL MySQL
[ perT maME | LOCATION dept name  LOCATION S P
Administration USA | Admistraion  : USA ' Usa
Marketing Canada Mariceting Canada |Marketing Canada
Purchasing UsA Purchasing USA \Purchasing USA
Human Resources UK Hulma.n Resources UK | i R e e
Shipping USA Shipping L Shipping UsA
LT UsSh I e T UsA
. ) Fublic Relations UsA |
Public Relations USA i USA Public Relations usa
Sales UsA = Sales USA
= = s Accounting USA
ccounting i

: Customer Service UK AcLantg He

Customer Service UK Warehousing UK Customer Service UK
Warehousing UK

Figure 9.13 Query output for CASE Examples

7. SEQUENCE (Oracle), IDENTITY (T-SQL), AUTO_INCREMENT (MySQL)

Description: We would like the value of the primary key field to be created automatically
every time a new record is inserted.

Oracle Style

CREATE SEQUENCE sequence_name
[START WITH start_num]
[INCREMENT BY increment_num]

T-SQL Style
IDENTITY (seed, increment)
seed - the initial number
increment - the interval
MySQL Style

AUTO_INCREMENT: By default, the beginning value is 1, and it will
increment by 1 for each new record.

Oracle SEQUENCE Example

Step 1—Create a SEQUENCE called seq_customer that starts from 100. Every time we
insert a record the seq_customer. NEXTVAL generates a new value starts from 100:

CREATE SEQUENCE seq_customer START WITH 100;
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% Tables (Filtered)
JE Views

lE Editioning Views
@ Indexes

@ Packages

fﬁ Procedures

@ Functions

EE Queues

@ Queues Tables
[E Triggers

@ Crossedition Triggers
jﬁ Types

I}]Eﬁ Seguences

. @-uhd SEQ_CUSTOMER

Figure 9.14 CREATE SEQUENCE in Oracle

Step 2—Insert a customer “Jason Brown” to the customer table. The seq_customer.
NEXTVAL generates a new value starts from 100:

INSERT INTO customer (id, FirstName, LastName)

VALUES (seq_customer. NEXTVAL, ‘Jason’,'Brown’);

m|§ Frsave [ LasTHAME |
1 Howard Bell
2hlice Carter
3Carine Schmitt
4 Paolo Rceorti
3 Helen Bennett
100 Jason Brown

Figure 9.15 A customer record is inserted
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T-SQL INDENTITY Example
Step 1—Create a table called STATE and set the initial number 1 and the interval value 1.

Create Table STATE

(
ID int NOT NULL IDENTITY(1, 1),

StateName varchar(30)
)

2 Ca Tables

& [ System Tables
—i FileTables
dbo.Country
dbo.Customer
dbo.Customers

BB E
il i

]

dbo.Departments

B H

dbo.Employees
dbo.Job
dbo.Locations
dbo.Regions
dbo.STATE

&
BN El ET ED ED E O

FE H

Figure 9.16 The STATE table (SQL Server)

Step 2—Insert two states to the table. It is not necessary to insert IDs as INDENTIY will
automatically create IDs one by one.

INSERT INTO STATE (StateName) VALUES (“Utah’);
INSERT INTO STATE (StateName) VALUES (‘Maryland’);

Step 3—Check the result.

SELECT * FROM STATE
I[j . .StE.ItE.'-NEII'I'IE
1 Utah
2 Mandand

Figure 9.17 Step 3 query output
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MySQL AUTO_INCREMENT Example

Step 1—Create a table called STATE with a primary key AUTO_INCREMENT. The initial
number and the interval value are 1 by default.

Create Table STATE

(
ID int NOT NULL Primary Key AUTO_INCREMENT,

StateName varchar(30)
)

@ Tables

| 2 country

| 2 customer

e departments

E employees
[ 2 job

[ 3 locations
| 2 regions

| state

Figure 9.18 The STATE table (MySQL)

To set the AUTO_INCREMENT with another starting value, use the following SQL
statement:

ALTER TABLE STATE AUTO_INCREMENT=50;

Step 2—Insert two states to the table. Itisnot necessary to insert IDs as AUTO_INCREMENT
will create IDs.

INSERT INTO STATE (StateName) VALUES (“Utah’);
INSERT INTO STATE (StateName) VALUES (‘Maryland’);

Step 3—Check the result.
SELECT * FROM STATE;

StateMame

.

Maryland

Figure 9.19 Step 3 query output (MySQL)
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Summary

Chapter 9 covers the following;:

Manipulating Union, Union All commands

Using INTERSECT (Oracle and T-SQL) and IN (MySQL) commands

How to use Except (T-SQL), MINUS (Oracle) and NOT IN (MySQL) commands
Understanding ROWNUM (Oracle), TOP (T-SQL) and LIMIT (MySQL) commands
Defining Subquery

Understanding Case command

Using Sequence (Oracle), Identity (T-SQL) and Auto_Increment (MySQL) to generate
sequence numbers.

Exercises

9.1

Write a query to combine the names in the customers table with the names in the employees
table.

9.2

Modify the query in 9-1 to sort the results by last name.
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Joins

In relational database design Employee and Department are two entities. Employee
related data is saved to the Employees table while department related data is saved to the
Departments table. For linking purpose the Department_ID is created between the two
tables.

If we want to display employee names and department names it is not possible to only
use the Employees table or the Departments table. To list the department names after the
employee names we need to use SQL JOIN.

There are four basic SQL joins: (Inner) Join, Left Join, Right Join, and Full Join. The most
useful join is (Inner) Join.

Table 10.1 Common Join types

(INNER) JOIN Get records that have matching values in both tables.
LEFT JOIN Get all records from the tablel (LEFT tablel) and the matched records from the
table2 (RIGHT table2). If no match the result is NULL from the table2.
RIGHT JOIN Get all records from the table2 (RIGHT tablel) and the matched records from
the tablel (LEFT table2). If no match the result is NULL from the tablel.
FULL JOIN Get all the rows from both the tablel and table2.
Syntax

SELECT tablel.col_name, table2.col_name
FROM tablel
(INNER) JOIN table2 ON tablel.col_name = table2.col_name;

SELECT tablel.col_name, table2.col_name
FROM tablel
LEFT JOIN table2 ON tablel.col_name = table2.col_name;

SELECT tablel.col_name, table2.col_name
FROM tablel
RIGHT JOIN table2 ON tablel.col_name = table2.col_name;

SELECT tablel.col_name, table2.col_name
FROM tablel
FULL JOIN table2 ON tablel.col_name = table2.col_name;
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Older JOIN Syntax

SELECT tablel.col_name, table2.col_name
FROM tablel, table2

JOIN with USING clause (Oracle)

Syntax SELECT tablel.col_name, table2.col_name
FROM tablel
JOIN table2 USING (join_col_name);

WHERE tablel.col_name = table2.col_name;

Let’s use the Employees, the Departments and the Locations tables for JOIN examples.

" MANAGER_ID

14

"EMPLOYEE_ID FIRST_NAME LAST_NAME EMAI PHONE_NUMBER HIRE_DATE JOB_ID  SALARY
100 Douglas Grant DGRANT  650.507.9844 20080123  SH.CLERK 2600.00
101 Adam Fripp AFRIPP 650.123.2234 20150410  SH.MGR  8200.00
102 Jenrifer Whalen JWHALEN  515123.4444 20130306 AD_ASST  4400.00
103 Michael Hartstein MHARTSTE 5151235555 20140217  MKMGR  13000.00
104 Pat Fay PFAY 603,123 6656 20050801 MKREP  600D.00
105 Susan Mavris SMAVRIS 815.123.7777 2012-06-22 HR_MGR 6500.00
106 Shelley Higgins SHIGGINS 515.123.8080 2012-05-26 SA_MGR 12008.00
107 William Gietz WGIETZ 515.123.8181 2012-02-20 SA_REP 8300.00
108 Steven King SKING 515123 4567 2013-06-15 AD_PRES 24000.00
109 Lex De Haan LDEHAAN 515.123.4569 2011-01-23 AD_VP 17000.00
110 Bruce Emst BERNST 590423 4568 2017-02-21 IT_MGR 6000.00
111 Diana Lorertz DLORENTZ  590.423 5557 20170118 IT.PROG  4200.00
112 Nancy Gresrberg  NGREENBE  515.124.4569 20130322 FLMGR 1200800
113 Dariel Faviet DFAVIET  515.1244169 20120825  FI.CLERK  3000.00

Figure 10.1 Employees Table
DEFT_IDD  DEPT_MNAME MANAGER_ID  LOCATION_ID
{10 { Administration 200 1700
20 Marketing 201 1800
30 Purchasing 114 1700
40 Human Resources 203 2400
50 Shipping 121 1500
60 IT 103 1400
70 Public Relations 204 2700
a0 Sales 145 2500
90 Accournting 205 1700
100 Customer Service 203 2400
11 Warehousing 114 2400

Figure 10.2 Departments Table

| DEPARTMENTID |

=a2858888288
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"LOCATION_ID ~ STREET_ADDRESS  POSTAL_CODE CITY  STATE_PROVINCE COUNTRY_ID
1300 5450 Kamiya-cho 6823 Hiroshima JP
1400 2014 Jabberwocky Rd 26192 Southlake Texas us
1500 2011 Irteriors Blvd 59236 South San Francisco  Calfomia us
1600 2007 Zagora St B0050 South Brunswick MNew Jersey us
1700 2004 Charade Rd 58199 Seattle Washington us
1300 147 Spadina Ave M5V 217 Toronta Ontario CA
1500 6092 Bowwood St YSW 9T2 Whitehorse *fukon CA
2000 40-5-12 Laogianggen 190518 Beijing CHN
2200 12-98 Victoria Street 2501 Sydney MNew South Wales Al
2400 8204 Arthur 5t London UK

Figure 10.3 Locations Table

Question 1: Write a query in SQL to display the employee names and department name
all employees in department 40.

Answer: SELECT E first_name, E.last_name, D.dept_name
FROM employees E
JOIN departments D
ON E.dept_id =40 AND E.dept_id = D.dept_id;

for

Oracle SOL T-SOL MySQL

] FIRST_NAME@ L.nST_NAME|E| DEPT_MAME last_name  dept_name !ﬁrst_name last_name  dept_name

Susan Mavris Human Resources

Mavris Human Resources Mavris Human Resources

Figure 10.4 Query output for question 1

Using Older JOIN Style

SELECT E first_ name, E.last_name, D.dept_name
FROM employees E, departments D
Where E.dept_id = 40 AND E.dept_id = D.dept_id;

Oracle SQL T-SQL MySQL

@ FIRST_NAME@ LnST_NAME|E DEPT_MNAME fist_name last_name  dept_name !ﬁrst_name last_name  dept_name

i Mavris Human Resources Mavris Human Resources

Susan Mavris Human Resources

Figure 10.5 Query output for question 1 (Old JOIN style)
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Question 2: Write a query in SQL to display the full name of the employees and the
department names.

Answer (Oracle):

SELECT first name | | ““ | | last_name AS Full_Name, Dept_Name
FROM employees E

JOIN departments D

ON (E.Dept_ID = D.Dept_id);

SELECT first_ name | | ““ | | last_name AS Full_Name, Dept_Name

FROM employees E
JOIN departments D
USING (Dept_ID);
Answer (T-SQL):
SELECT first_name + * “ + last_name AS Full_Name, Dept_Name
FROM employees E
JOIN departments D
ON (E.Dept_ID = D.Dept_id);
Answer (MySQL):
SELECT CONCAT(first_name, * /, last_name) AS Full_Name, Dept_Name
FROM employees E
JOIN departments D
ON (E.Dept_ID = D.Dept_id);
Oracle SQL T-SQL MySQL
@ FULL_MNAME |@ DEPT_NAME l Der.;t_“Name Ful_Mame Dept_MName
Douglas Grant Shipping Shipping -S_hEpmg—
Adam Fripp Shipping Adam Fripp Shipping Adam Fripp Shipping
Jennifer Whalen Administration Jenrifer Whalen Administration Jennifer Whalen  Administration
Michael Hartstein Marketing Michodt Hort s oo, Maﬂ‘ai"g Michael Hartstein ~ Marketing
Pat Fay Marketing Pet Fay St PatFay Marketing
X Susan Mavris Human Resources =
Susan Mavris Human Resources Susan Mavris Human Resources

o Shelley Higgins Sales
Shelley Higgins Sales e e Shelley Higgins Sales
William Gietz Sales Steven King Aadidion wiliam Gietz Sales
Steven King Administration LD Admiristration Steven King Administration
Lex De Haan Idministration Brsce Emst T Lex De Haan Administration
Bruce Ernst ET e Loierts T Bruce Ernst T
Diana Lorentz IT Nancy Greenberg ~ Accounting Diana Lorentz T
Nancy Greenberg Accounting Daniel Faviet Accounting |Nancy Greenberg  Accounting
Daniel Faviet Accounting | Daniel Faviet Accounting

Figure 10.6 Query output for question 2
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JOINING More Than Two Tables

Question 3: Write a query in SQL to display the full name of the employees who working
in any department located in Seattle.

Answer (Oracle):

SELECT first_ name | | ““ | | last_name AS Full_name, Dept_Name
FROM employees E

JOIN departments D

ON E.Dept_ID = D.Dept_ID

JOIN locations L

ON (D.location_ID = L.location_id)

WHERE city = ‘Seattle’;

B Fownave [ DEPT_namE
Lex De Haan Bdministration
Steven King Administration

Jennifer Whalen Rdministration
Daniel Faviet Accounting

Nancy Greenberg Accounting

Figure 10.7 Query output for question 3 (Oracle)

Answer (T-SQL):

SELECT first_name + ‘ * + last_name AS Full_name, Dept_Name
FROM employees E

JOIN departments D

ON E.Dept_ID = D.Dept_ID

JOIN locations L

ON (D.location_ID = L.location_id)

WHERE city = ‘Seattle’;

F.uII_name . .I:-]ept_hiame

: Jennifer Whalen | Administration
Steven King Administration
Lex De Haan Administration
Mancy Greenberg  Accounting
Daniel Faviet Accounting

Figure 10.8 Query output for question 3 (T-SQL)
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Answer (MySQL):

SELECT CONCAT(first_name, “ /, last_name) AS Full_Name, Dept_Name
FROM employees E

JOIN departments D

ON E.Dept_ID = D.Dept_ID

JOIN locations L

ON (D.location_ID = L.location_id)

WHERE city = ‘Seattle’;

Full_Mame Dept_Mame

Jennifer Whalen Administration

Steven King Administration
Lex De Haan Administration
Mancy Greenberg  Accounting

Daniel Faviet Accounting

Figure 10.9 Query output for question 3 (MySQL)

LEFT JOIN

Suppose that we have the following order table and customer table:

oroer 0 | oroer pate [ amount |§ customer D

501 02-MR¥-16 1000 2
202 06-DEC-135 300 3
503 20-JRN-16 500 2
504 05-FEB-17 2000 5
505 10-SEP-16 a00 1
Figure 10.10 Order table
D FrstName LastName City Courtry  Phone
‘1 | Howard  Bel Seatle  USA  (67B)5557629
27 Mice Carter Southlzke USA  (517)-213-6874
3 Carne Schmitt MNantes Fance 40322121
4 Faolo Accorti Torino ftahe 011-4938260
b Helen Bennett Barcelona  Spain (93)-203-4560

Figure 10.11 Customer table

From the order table you can see that customer No. 4 does not place any order.
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Question 4: Write a query to display customer name, order amount and order date. List all
the customer who have made or have not made orders.

Answer (Oracle & MySQL):

SELECT C.ID, FirstName, O.Amount, O.Order_DATE
FROM Customer C

LEFT JOIN Orders O

ON C.ID = O.Customer_ID;

m|[§ rFrsmave|§ amount [§ ORDER DATE |

D FistName AMOUNT  Order_DATE

2Rhlice 1000 02-MAY-16 | Alice 100000 20160502
3 Carine 300 06-DEC-15 Alice 500.00 2016-01-20
2Rhlice 500 20-JEN-16 3 Carne 300.00 2051206
S Helen 2000 0S-FEB-17T 5 Helen 200000 20170205
1 Howard 600 10-5EP-16 1 Howad 60000 20160310
4 Paolo (nu11) (mi1) 4 Paolo MULL MULL

100 Jason {null) (null)

Figure 10.12 Query output for question 4 (Left: Oracle, Right: MySQL)

Answer (T-SQL):

SELECT C.ID, FirstName, O.Amount, O.Order_DATE
FROM Customer C

LEFT JOIN Orders O

ON C.ID = O.Customer_ID

Order BY FirstName;

D FirstMame AMOUNT  Order_DATE

_E.Jice 1000 2016-05-02

3 Carine 300 2015-12-06
2 Alice 500 2016-01-20
5 Helen 2000 20170205
i Howard 600 2016-09-10
4 Paolo

Figure 10.13 Query output for question 4 (T-SQL)

The first table (LEFT) is the Customer table. Left Join will display all the records from the
Customer (LEFT) table. If no match (for customers who do not make orders) the result is
NULL from the Order (RIGHT) table. In this case customer No. 4 Paolo’s record has null
value in Amount and Order_Date fields.

RIGHT JOIN and FULL JOIN are not used very often so we are not going to list samples
here.
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Recommended SQL Writing Style
1. Using upper case letters for SQL keywords.

For example, which style is easy to read for the following statements?

Select c.id, firsthame, o.amount, o.order_date
from customer ¢

left join orders o

on c.id = o.customer_id order by firstname;

SELECT C.ID, FirstName, O.Amount, O.Order_DATE
FROM Customer C

LEFT JOIN Orders O

ON C.ID = O.Customer_ID Order BY FirstName;

2. Using multiple lines for longer statements.
For example, which style is easy to read for the following statements?

Select c.id, firstname, o.amount, o.order_date from customer c left join
orders o
on c.id = o.customer_id order by firstname;

SELECT C.ID, FirstName, O.Amount, O.Order_DATE
FROM Customer C

LEFT JOIN Orders O

ON C.ID = O.Customer_ID Order BY FirstName;

3. Using a semicolon to end a statement.

Oracle requires a semicolon at the end of a statement. Although T-SQL and MySQL do not
require a semicolon to end a statement, it’s recommended to use semicolons at the end of
statements.

4. Using comments.

Comment on a single line: /* Comments */
-- Comments

Comment on multiple lines: /*
* Comments
* Comments

*/
Summary

Chapter 10 covers the following:

¢ How to join tables using Inner Join.
e How to use join with using clause in Oracle.
¢ How to join more than two tables.

How to join tables using Left Join.
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Exercises

10.1

Write a query to display number of employees in the department.
10.2

Write a query to display department name and city name.

10.3
Write a query to display employee name and country where he works.
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Views

A view is a virtual table. It looks like a table. A view is created in a SQL statement using
one or more tables (views). Because views do not store data they only take small amount
of disk space. Views can contains certain fields from a table. A Database administrator can
create a view for non-sensitive data and set permission for the view to users.

Syntax

CREATE VIEW view_name AS
SELECT column(s)

FROM tables

[WHERE conditions];

Creating Views in Oracle

Since the Scott account does not have privilege to create a view, we will use the Oracle HR
schema to create a view.

Step 1: Go to Command Prompt, type:
C: \> sqlplus / as sysdba
At SQL prompt, type:
Alter user hr IDENTIFIED by hr account unlock;
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This command will unlock the HR account with password “hr”.

BH Command Prompt - sqlplus / as sysdba

Figure 11.1 Unlock hr account in Oracle

Step 2: Connect the HR schema with username and the password:

a;, Mew / Select Databasze Connection .
Connection Name Connection Details | Connection Name |hl' |
hr@//localhost: 152. .. [FEESRS |hr |

HR scott@fflocalhost:. .. Pesssmenid |“ |

[[] 5ave Password

Oracle | Access

Connection Type |Basic v| Role |default -
Hostname |Iocalhost |

Port [1521 |
)5

(@) Service name |Test

[] 08 Authentication [ | Kerberos Authentication [ | Proxy Connection

Status @ Success

Help | Save | | Clear | | Test | | Connect | | Cancel

Figure 11.2 Oracle database connection
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Step 3: Enter the Create View code on the SQL worksheet:

CREATE VIEW Location_US AS

Select Location_ID, City, State_Province
From Locations

Where Country_ID = ‘US’;

. Oracle SQL Develaper: hr

File Edit View Navigate Run Versioning Jools Help
Fede 90 XEE Q-©- &

B Connections * | [FlReports % ) (ZstartPage * |{ybr % | fhhr~1 X

F-RT B PEBYR BR &RV A 005seon
i a Connections A3 -kasi'met Query Builder
Ea hr S/CRERTE VIEW Location US &S
' @"'%Tﬁbl"' Select Location ID, City, Jtate_ Province
E]@ Views From Locations
"'@B‘P—MM—M There Country ID = 'U3';
E]@ Editioning Views

Figure 11.3 Creating a view

Step 4: Run the query to create the view then reconnect to HR schema:

a Connections

E‘a hr
BTl

-

G- 28] EMP_DETALLS_VIEW
-] LOCATION_US

Figure 11.4 The view is created
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Step 5: Check the result of the view:

a Connections —! | Worksheet Query Builder

E‘a hr Select * from Location US;
E-E]@ Tabl... '
% [
EHE Views % ‘L

- %) EMP_DETAILS_VIEW [Elscript output x| [ Query Result *

-9 LOCATION_US
E Eﬁoning e | 3 % W E S0L | All Rows Fetched: 4in 0.031 seconds

(38 Indexes B Location g crry [ sTATE_PROVINGE
il Packages 1 1400 Southlake Texas

% ELT:;:;’:S 2 1500 South San Francisco California

E‘E& Queues 3 1600 South Brunaswick Hew Jersey
% Queues Tables | 4 1700 Seattle Washington

Figure 11.5 Executing the view

Creating Views in T-SQL

Step 1: Enter the Create View commands and run the query by click the Execute button.

-'E';} S0LQueryl.sgl - PZASQL2012.HR (PP (54))* - Microsoft SOL Server Management Studio

File . Edit View Query Project Debug Tools Window Help

o8- a-U R dNwauey BBBH| X TH|9-C-|E
.'.i:ﬁE|HR v|!E1{ecute Debug ¥33§E|Em %|%

Object Explerer bl SOLQueryl.sqgl - PZL2012HR (PP (54))* + X

- r EICREATE WIEW Location US AS
Lini s ﬁ !E ' = m 5 i Select Lcl-::aticl-n_IaJ City, State Province
= [3 PASOLZ0M2 (SOL Server 11.0.21 From Locations
= [ Databases Where Country ID = 'US' ;|
3 Systemn Databases
= (@ HR
[ Database Diagrams 100 %  ~
A Tables |_'_:__} Messages
3 Views Command (3) completed successfully.

Figure 11.6 Creating a view
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Step 2: Refresh the HR schema to see the view dbo.Location_US.

Object Explorer * 1 X

Connect = !E!E H f:! E

= | PZ\SQL2012 (SQL Server 11.0.2100
= [ Databases
[ 3 System Databases
=3
[ Database Diagrams
[ Tables
B 3 Views
[ System Views
E—L] dbo.Location_U5S

Figure 11.7 The view is created

Step 3: Right click the view and choose “Select Top 1000 Rows”:

L_.ﬂ PZ\SOL2012 (S0L Server 11.0.2100 - PZ\P)
= [J Databases
[ Systemn Databaszes
= [ HR
[ Database Diagrams
[ Tables
= L3 Views
[ System Views

S]] cbo Locatiopiy

= C3 Columns Mew View...
LOCA Decign
=l ary Select Top 1000 Rows
= :E e Edit Top 200 Rows

Figure 11.8 Executing a view
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Step 4: Check the result of the view:

L’****** Script for SelectTopNRows command from SSMS

FISELECT TOP (100@) [LOCATION ID]
. JCETY

» |STATE F‘RL'IIUINEE|
FROM [HR].[dbo].[Location Us

100% -
CH Resuts  [J3 Messages

LOCATIO NID | CITY STATE_PROVINCE

: 1400 : Southlake Texas
154]1] ............................. S

1600 South Brunswick Mew Jersey
Seattle Washington
2500 Atlanta GA

2700 Mashville TN

(=5 T =, I~ R X R X R
=

Figure 11.9 Output from the view

Creating Views in MySQL

Step 1: Enter the Create View commands and run the query by click the Execute button:

Mawi a 1

151

sciemas o | WBIFFACIBIOO M| uwme

Q |Filter objects |

A=A
[ 3 @ Tables
@ Views
@ Stored Procedures
@ Functions

L] CREATE VIEW Location US AS

1

2

3 From Locations

4 wWhere Country ID = "US";
5

Figure 11.10 Creating a view

Select Lecation ID, City, State Province
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Step 2: Refresh the HR schema:

SCHEMAS o -
Q |Fi|ter objects

v @ hr
[ @ Tahles
¥ B Views
B location_us
@ Stored Procedures
@ Functions

Figure 11.11 The view is created

Step 3: Clicking the icon next to “location_us”:

SCHEMAS & -
-1 |Fi|ter objects |
v hr

[ 3 @ Tables

[ Incatinn_ﬂ

@ Stored Procedures

Figure 11.12 Executing the view

Step 4: Check the result from the view.

WEH FrFrAROC R OGOR

1 e SELECT * FROM hr.location us;

<

Rﬂlltﬁndlﬂ:ﬂ 4% Filter Rows: ||

Location_ID  City State_Prowvince
p_ Southlake Texas
1500 South San Frandsco  California
1600 South Brunswick Mew Jersey
1700 Seattle Washington
2500 Atlanta GA
2700 Mashville ™

Figure 11.13 Output from the view
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Updating Views
Syntax (Oracle)

CREATE OR REPLACE VIEW view_name AS
SELECT column(s)

FROM tables

[WHERE conditions];

Syntax (T-SQL & MySQL)

ALTER VIEW view_name AS
SELECT column(s)

FROM tables

[WHERE conditions];

Example (Oracle):

CREATE OR REPLACE VIEW
Location_US AS

SELECT Location_ID, City, Country_ID
FROM Locations

WHERE Country_ID = ‘US’;

LocaTIoN ID | crry |8 country_ID
1400 Southlake o3
1500 South San Francisco U5
1600 South Brunawick o3
1700 Seattle s

Figure 11.14 Output for Oracle CREATE OR REPLACE VIEW (data from the original HR schema)

Example (T-SQL):

ALTER VIEW Location_US AS
SELECT Location_ID, City, Country_ID
FROM Locations

WHERE Country_ID = ‘US’;

._ .Locatiun_l[] ['.'rt'_.r . E.:aurrtr'_.r_ID

i Southlake us
South San Francisce  US
South Brunswick us
Seattle us
Atlanta us
MNashville us

Figure 11.15 Output for T-SQL ALTER VIEW example
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Example (MySQL):

ALTER VIEW view_name AS
SELECT columns
FROM Locations
WHERE conditions ID = ‘US’;

| Location_ID ~ City Country_ID
Southlake us
1500 South San Frandsco LS
1600 South Brunswick us
1700 Seatte us
2500 Atanta U5
2700 Mashville us

Figure 11.16 Output for MySQL ALTER VIEW example

Deleting Views
Syntax (Oracle, T-SQL & MySQL)

DROP VIEW view_name;
Example:

DROP VIEW Location_US;

Summary
Chapter 11 covers the following:
e How to create a view in Oracle, T-SQL and MySQL

e How to update a view in Oracle, T-SQL and MySQL
e How to delete a view in Oracle, T-SQL and MySQL

Exercises

11.1

Create a view named v_employees to display the names and salary fields from the
Employees table.

11.2
Drop the view.
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Data Import and Export

Data import and export are common tasks for developers or DBAs. Oracle, SQL Server
and MySQL provide simple data import and export wizards. We will export data from the
regions table then import the data using the exported csv file.

Oracle Data Export from Query Results

e First select data that you want to export. For example,
SELECT * FROM regions;
* Right click the query result and select Export...

CERBQ RE &dued

Warksheet Query Builder

SELECT * FROM regions:

.. J =

E}Query Result *

| 3 E Eﬂ a SQL | All Rows Fetched: 4in 13.58 seconds
[ recion D |@ REGION_NAME

i 1 Europe

s o e Save Grid as Report...
G < e Single Record View...
4 4 Middle East and Rfr

Count Rows...
Eind/Highlight...
Publish to APEX...

Figure 12.1 Exporting query result
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e The Export Wizard step 1 of 2 screen shows up.

B Export Wizard - Step 1 of 2

Source/Destination

f-,;fj Source/Destination

|
i Export Summary

Forma
Table Name: EXPORT_TABLE
Line Terminator: |environment default =

Save As [Sinde File v] |C:‘JJsers‘P\export.sqI

e

[] Proceed to summary.

|[ Browse...

[ <Back [ Mext>] |

Figure 12.2 Export wizard

¢ In the Export Wizard change the Format to CSV and Encoding to UFT-8. Save the file

as regions.csv.

B\ Export Wizard - Step 1 of 2 X
Source/Destination
r(;.', Source /Destination
\L Export Summary
Connection:
Export Data
Format: Header
- T ] treTemion
Left Endosure: ﬂ Right Endosure:
Save As [Su-.g;eFJe V] |C:‘J..lsers‘.°\Desktop\region.csv ” Browse... J
Encoding: [UTFS v]
["] Proceed to summary.
[ =Back | Newt> || f@nsh | [ cancel

Figure 12.3 Export format
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¢ Click Next to see the summary page.

m Export Wizard - Step 2 of 2
Export Summary
= s (== Export Summary
Source Destination : ;
T ource/Uesonanon am Cote it
@ Export Summary EI['-:] Target Options
(-3 Data Options
... Data Objects
[ < Back “ Mext = J [ Finish _] ’ Cancel

Figure 12.4 Summary

® Open the regions.csv to see the exported data.

j region.csv - Motepad

File Edit Format View Help
REGION_ID,REGION_ NAME
1,Europe

2,Americas

3,Asia

4 Middle East and Africa

Figure 12.5 Checking the exported file

SQL Server Export Data from Query Results

¢ Let us select the data that we want to export in query worksheet:
SELECT * FROM regions;
¢ Run the query and see the result.
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E-;j S5QLCuernyl.sql - PASQL2012,HR (PP (53)) - Microsoft SOL Server Management Studio
File Edit View Query Project Debug Tools Window Help

-0 (B-0-0 WP DNewouey HBBK| X DD
fa W HR ~ | ¥ Execute Debug = v 15 = H|E7

SQLQueryl.sql - PZ..2012.HR (PZ\P (33))* & X
f¥*E**x* crepipt for SelectTophRow:
EISELECT *
FROM Regions;

Object Explorer

Connect- S 83 » 7 ¢, &
= [ PZ\SQL2012 (SOL Server 11.0.210
= [ Databases
[ System Databases
= [ HR
[[3 Database Diagrams
= 3 Tables
[ Systemn Tables
[ FileTables
E dbo.Country
[l dbo.Customer
= dbo.Customers
B dbo.Departments
E dbo.Employees
E3 dboJob
= dbo.Locations

100 % -

E Results Ea Mezzages
REGION_ID  REGIOM_MAME

E dbo.Orders ¥ ; Europe
= dbo.Regions 2 2 Americas
E dbo.STATE 3 £ Asia
Ca Views 4 4 Middle East and Africa

Figure 12.6 Running a query

¢ Right click the query result and select Save Results As...

[ Results  [J3 Messages

REGION_NAME
1 . Europe
TR " Americas [ Copy Ctrl+C
3 3 Asia Copy with Headers Ctrl+Shift+C
4 4 Middle East and Africa %  Selact All Ctrl+A

Save Results As...

@  Page Setup...
@ Print... Ctrl+P

Figure 12.7 Saving query result
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* Enter region.csv in the File name field.

L&p Save Grid Results

— v A <« Users » Default * Desktop v O Search Desktop
Organize « MNew folder
& MNarme Date modified Type
a C
Mo iterns match your search.
&=
Biswv <

File name: | Regions

Save as type: | CSV (Comma delimited) (*.csv)

A Hide Folders

_—

Cancel

Figure 12.8 Export file name

® Open the regions.csv to see the exported data.

ﬁ Regions.csv - Motepad

File Edit Format Wiew Help
REGION_ID,REGION_NAME
1,Europe

2, Americas

3,Asia

4 ,Middle East and Africa

Figure 12.9 Checking the exported file

MySQL Export Data from Query Results

¢ Enter the following statement in query worksheet:
SELECT * FROM regions;
* Run the query and see the output.
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Na\l’igatﬂr o e, o e e L e A S{]_L l__ilﬂ 1 IEH“

SCHEMAS & o ﬁﬂl?ﬁﬁ@|@l@
Q |Fi|ter objects | 18 kELECT * FROM hr.regions;
v @ hr S
¥ 5 Tables
| % country

| % customer
[ 3 % departments

» E employees

» = job

» = locations =
.-% el |ﬂ.ﬁ|ﬂl'ﬁr!d|ﬁ “ HﬁErRmuE:|
¥ % regions
¥ [#] Columns region_id  region_name
# region_id b Europe
# region_name e
@ Indexes .
B % ForeignKeys 3 Asia
» 1 Triggers 4 Middle East and Africa

Figure 12.10 Executing a query

¢ (lick the Export icon.

SQL File 1 m

BE Y FA0 B OO umemoewm - |¥ Q 1

1= SELECT * FROM hr.reglons;

<

|ﬂﬂhﬁﬁd|ﬂ:ﬂ 4% Filter Rows: ||E=q:=nrt: % |W|ﬁ::CeﬂCmta1t: Ia
region_id  region_name 3

> Europe | Export recordset to an external file
Americas ———
Asia —

Form
Middle East and Africa Editor

Figure 12.11 Export query result
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e Enter Regions.csv in the File name field.

B Bxport Resultset it
™ « Users 3 Default s> Desktop v | O Search Desktop y=

Organize v New folder B

~

#& OneDrive Mame Date modified Type

[ This PC No items match your search,
[ Desktop
Documents
* Downloads
J‘! Music
[&=] Pictures

B Videos

i TIT0D664800H (C:)

=¥ Network hel S >

File name: | Regions.csv i3

Save as type: |C5V (*.csv) v

~ Hide Folders [ save || Ccancel

Figure 12.12 Entering the file name

* Open the Regions.csv to see the exported data.

Bf C\Users\Default\Desktop\Regions.csv - Notepad++

Eile Edit 5earch Niew Encoding Language Settings

cEHEHEBREHE s Wik 2 c| il

Eaﬂamm&mvfﬂl
1 kegiun_id,regiun_namﬂ
2 1,Euraope
3 2, hmericas
4 3,h=ia
Lo 4,"Middle East and Africa®™

Figure 12.13 Checking the exported file

Oracle Data Import Tool

You have learned INSERT INTO statements in Chapter 6. It is used for inserting one or
multiple records. For large amount of data we can use import wizard to insert data.
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e Before inserting data we should prepare a table with corresponding data types in the
data file. For demo purpose we just first delete records in the Regions table then import
data from the regions.csv file.

e Enter the following statement:
DELETE FROM regions;

&

>EBBA 28

Worksheet Query Builder

'DELETE FROM regions;

----- #R 108_ID —
----- H SALARY (= sariptoutput x|

..... {EH MANAGER_ID _,f é E E % | Task comp

4 rows deleted.

[ LocaTions

- orDERS

[ REGIONS
i---{Ff] REGION_ID

------ ] REGION_MAME

Figure 12.14 Deleting records in a table

® Then check the Regions table with the following statement:
SELECT * FROM regions;

s PERBR BR &'

W | Worksheet Query Builder

SELECT * FROM regions:

. 4
----- i sALARY [ sut cuipit 7 (e feeniiodio?
---- [ MANAGER_ID & E ) 38 s | Al Rows Fetche

REGION...[[] REGION...

I LocaTIONS
[ ORDERS
{EH REGIONS

Figure 12.15 No data in Regions table after DELETE command
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* Right click the Regions table and select Import Data...

- [F8 Views

[3---@ Editioning Vi

a Connections
a hr

= HR
=) Tables (Filtered)

GH-fEE COUNTRY
-5 cusTOMER

- DEPARTMENTS

w0 EMPLOYEES
-/ JoB

)

- LoCATIPME

-5 ORDERS

Import Data..

Export...

Figure 12.16 Starting importing data

® Select the region.csv file that we have exported.

163

B\ Data Import Wizard - Step 10f 5 b4
P B
Data Preview
}-@{ Data Preview Header Skip Rows: 0 el
|
)‘r\ Import Method Format: [w] Preview Row Limit: [m
T = Encoding:  [defauit -
,'].'\ Cal i
L weTemmstn fwomentdetat |7
Left Endlosure: l:E] Right Endlosure: l:E]
REGIOM_ID  REGIOMN_MA...
i Europe L
2 Americas
3 Asia
4 Middle East ...
v
< >
Help | =Back ][ MNext = ] | Einish | l Cancel ]

Figure 12.17 Opening the original file
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¢ Follow the Data Import Wizard steps.

Bl Data Import Wizard - Step 2 of 4 *
Import Method
A Data Preview Select the method for imparting data. For Staging External Table method, an external
- table will be created az a staging table for importing the target table. For other import
el Import Method methods, data is imported directly into the table.

|
)TK Column Definition

Table Name:

[] Impart Roow Limit: IlOO E

(e o] [ | (o]
Figure 12.18 Selecting import method
e Click the Next button.
L Data Import Wizard - Step 3 of 5 had

Choose Columns

; Select the columins to impart from the data set and arrange them in the order you want.

&4 Data Pr

Available Columns Selected Columns

B Import Method REGION_ID

-'i;u Choose Columns REGION_MNAME

)‘ik Column Definition
(3] kel
@) &)
€ 9]
(2]

Help [ <Back || Next> || Fm=n | [ cancel |

Figure 12.19 Columns in the file
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B\ DataImport Wizard - Step 4 of 5

*
Column Definition
Diata Preview To Map Source Data to existing Table, for each column on left, select the column in the
database table to import this data into.
Import Method
¥ Choose Columng btk
/Q{ Column Definition Source Data Columns Target Table Columns
o Enish REGION_ID Name
REGION_MAME -
-
Sp—
Sca
Nulable? Default [ ]
Comment
w
[ <Back || J‘_\lext)l[ Finish ][Canoei]

Figure 12.20 Comparing source and target data columns
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* A message shows that the import data task is completed. Click Finish button on the

next step.

Import Data

\ Import Data into table REGIONS from file region.csv . Task
J successful and import committed.

X

——
F S

Figure 12.21 Import task is done

Executing insert for rows 1 through 4
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SQL Server Data Import Tools

Available tools to import data in SQL Server are:
1. Using a load script
2. Using data import wizard

1. Using a Load Script
¢ Create a text file and save it as hr.sql:

/>(- PR 2 2 R R R R R R R R R R >(-/

drop table Country;

drop table Departments;

drop table Employees;

drop table Job;

drop table Locations;

drop table Regions;

CREATE TABLE Country

(
country_id CHAR (2)

NOT NULL,

country_name VARCHAR(40),
region_id smallint,

PRIMARY KEY (country_ID),

CONSTRAINT FK_RegCountry

FOREIGNKEY (region_id)
REFERENCES Regions(Regins_ID)

)
CREATE TABLE Departments

(
... /*see codes in Chapter 5 */

);

CREATE TABLE Employees
(

);

CREATE TABLE Job

(

y
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CREATE TABLE Locations
(

);
CREATE TABLE Regions
(

);
INSERT INTO COUNTRY VALUES (“AR’,’Argentina’,2);
... /* see codes in Chapter 6 */

INSERT INTO Employees

VALUES (100,'Douglas’,’Grant’,'DGRANT’,’650.507.9844’,’23-Jan-08’,"SH _
CLERK’,2600,114,50);

INSERT INTO DEPARTMENTS VALUES (10, Administration’,200,1700);
INSERT INTO Job VALUES (‘AD_PRES’,"CEQ’,9000,20000);

INSERT INTO Locations
VALUES (1300,9450 Kamiya-cho’,'6823’,’"Hiroshima’,”,'JP’);

INSERT INTO REGIONS VALUES (1,’Europe’);

/>(- 33 3 3 o o 4 4 434 38 36 3 3 36 3 3 S S S S A A A X NN >(-/

® Select the whole script and copy it to query worksheet. Run the script by clicking the
Execute button.

2. Using data import wizard

¢ Enter the following statement and execute it:
DELETE FROM regions;

® Check the Regions table with the following statement:
SELECT * FROM regions;
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Jrr¥e=x® Seript for SelectTopNRows

SELECT * FROM Regions:|

100 % -

£ Resuls  [J3 Messages
REGIOM_IDD  REGION_MNAME

Figure 12.22 No data in the Regions table after DELETE command

® Right click a schema where you want to insert the data.

e Choose Task -> Import Data...

Object Explorer SQLCueryl.sql - not connected® + X
Crinteits @ *!E - B Jr*E¥*** Sepipt for SelectTopNRows command

ASQL2012 (SQL Server 11.0.210 &
1 Databases
7 [ System Databases

1 O

= Mew Database...
= o New Query

£ Script Databaseas  »

[

Tasks [ Detach...

[

E: Policies 3 Take Offline

o Facets Bring Online

B

e Start PowerShell Shrink

& R Back U,

a eports 3 ack Up...

£ Rename Restore

E Delete Generate Scripts...

£
[ Refresh Extract Data-tier Application...
& Properties Deploy Database to Microsoft Azure 501 Database...
=

Deploy Database to a Microsoft Azure VM...

= Service Broker
= Export Data-tier Application...

[ Storage

[ Security
7 [ Sample ¥
4

Register as Data-tier Application...
Upgrade Data-tier Application...

Delete Data-tier Application...

Import Data...
Export Data...

Figure 12.23 Starting import data



¢ In the Data source field select Flat File Source then select the region.csv file.
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'J, 50L Server Import and Export Wizard

= O X
Choaose a Data Source "
Select the source from which to copy data & -:
+ ﬁ:
Data source: Ié Flat File Source j
i General Select a file and specify the file properties and the file format
== Columns :
=] Advanced File name: |C:\reg|on.csv ﬂl
B Preview Locale: [Engish (Urited States) =] I Unicode
et [1252 (ANSI - Latin I} -l
HIEE | Deiimited =l
Text qualifier: |<hone>
Header row delimiter: [[azNIZ] ;I
Header rows to skip: |[| ::I
¥ Column names in the first data row
L\‘ Columns are not defined for this connection manager.
Help | <Back |[ Next> Fiish >3] Cancel
Figure 12.24 Selecting import file
* Follow the steps for SQL Server Import and Export Wizard.
-}, SOL Server Import and Export Wizard O X
Choose a Data Source =
Select the source from which to copy data. 4 |
Rt !
Data source: [ Fiat File Source -
I\ General —Specify the characters that delimit the source file:
Bl fokms Row delimiter: CRHL =
=] Advanced ettt I{ Sl —I
= Preview Column delimiter [Comma {3 =l
Preview rows 2-5:
REGION_ID | REGION_NAME |
3 Europe
2 Americas
3 Asia
4 Middle East and Af.
Refresh | Reset Columns |
Help <Back |[ Next> Finish 55| Cancel |

Figure 12.25 Choosing a data source

169
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e Choose Destination as SQL Server Native Client 11.0

. 0L Server Import and Export Wizard

Choose a Destination
Specify where to copy data to

Destination:

Server name: [P2vsaLz02

% Use Windows Authentication

" Use SQL Server Authentication

User name: |
Password: |
Database:

~| Refresh

Help | <Back [ Ne> Finish >3/

Cancel
Figure 12.26 Choosing a destination
¢ Check the wizard summary page and click Finish.
4 SOL Server Import and Export Wizard = ) X

Complete the Wizard
Werify the choices made in the wizard and click Finish.

Click Finish to perform the following actions-
Destination Location : PZ\SQL2012
Destination Provider : SQLNCLIT1

Copy rows from C:'b - view'ch12- Import and Output'\lmport data‘region csv to [dbo] fregion]
The new target table will be created

»  The package will not be saved
»  The package will be un immediately.

Provider mapping file : C:\Program Files {<B6)\Microsoft SGL Server’130\D TS \MappingFilestSS51510ToMSSGL XML

Help <Back | Meas |[ Finish

Cancel

Figure 12.27 Summary page
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¢ The data is imported successfully to Regions table.

4 SQL Server Import and Export Wizard = O X
The ition was ful v
Y
@ 11 Total 0 Error
Sticcess 11 Success 0 Warning
Details:
I Action I Status I Message I
@ Intializing Data Flow Task Success
@ Inttializing Connections Success
@ Setting SQL Command Success
@ Setting Source Connection Success
@ Setting Destination Connection Success
@ Validating Success
@ Prepare for Execute Success
(i) Preexecute Success
(i) Executing Success
(i) Copyingto [dbo] [region] Success 4 rows transfemed
(i) Postexecute Success
Stop | Report = |
Close:
Zi|

Figure 12.28 Importing successfully message

MySQL Data Import Tool
e Enter the following commands:
use hr;
DELETE FROM regions;
SELECT * FROM regions;
Mavigator SQAL File 1 employees
SCHEMAS 0 S DE|§‘E@\U|@|
Q |Filter objects | 18 use hr
2
v B Tables ~ 30 OELETE FROM regions;
| 3 country 4
> customer 5 B3 SELECT * FROM regions;
[ 3 departments &
> employees 7
> E job <
> locations . :
e | ResultGrid | H} 4% Fiter Rows:
[ regions | | region_id  region_name
| 3 state

Figure 12.29 No data in Regions table after DELETE command
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¢ Right click the regions table and choose Table Data Import Wizard.

SCHEMAS B m H
Q. [Filter objects | 10
2
T@ Tables ~ i@
| 3 country 4
[ customer L |
[ 3 departments [
[ employees 7
» E job g
[ 3 locations
B orders
» E regi e
> s Select Rows - Limit 1000

B Views Table Inspector

@ Stored F

@ e Copy to Clipboard

[ sakila Table Data Export Wizard
» | sample | Table Data Import \Wizard
| 5YS

Figure 12.30 Starting data import

® Select Regions.csv in the File Path field.

B Table Data Import e O

Select File to Import

Table Data Import allows you to easily import CSV, 150N datafiles.
You can also create destination table on the fly.

Filz Path: C:\'J.egions.csv || Browse...

Figure 12.31 File path for the csv file
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* You can choose existing table or create a new table.

E Table Data Import

Salect Destination

Select destination table and additional options.

(@ Use existing table: | hr.regions

() Create new table: hr

~w| . |Regions

[] Truncate table before impart

Figure 12.32 Selecting destination

* The wizard will set the Encoding UTF-8 and match source and destination columns.

& Table Data Import:

= [m] »
Configure Import Settings

Detected fie format: v &

Enodng: |8 N |
Columns:
[ Source Cokumn  Dest Cokumn

B region_id .r=';"un_|d “
B region_name | reglon_nam +

region_id region_name
Europe
Americas
Asia
MiddleEast .

oW e

< Back | mext > Cancel

Figure 12.33 Source and destination columns
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Summary
Chapter 12 covers the following;:

¢ Exporting Oracle data from a query result

¢ Exporting SQL Server data from a query result
¢ Exporting MySQL data from a query result.

e How to import data to an Oracle table.

e How to import data to a SQL Server table.

e Using a load script for SQL Server data import.
e How to import data to a MySQL table.

Exercise

12.1

Export records in Employees table to a csv file. Create a new table or delete the records in
the Employees table. Using the csv file to import data to the table.
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Stored Procedures

What is a Stored Procedure

When you create a useful query in your working place it’s very possible that you need
to run that query again. For example, you may need to run a monthly sales report
automatically at the beginning of a month. Stored procedures can do that job for you.
You cansave the query in a stored procedure and schedule a task to run the job automatically.

A stored procedure usually has three parts:

e Declaration
e Execution

¢ Exception (Optional)

A Simple Stored Procedure

Syntax:

CREATE [OR REPLACE] PROCEDURE proc_name [ (parameterl, parameter?2 ...) |
IS | AS (Oracle)
AS (SQL Server)

[declaration part]

BEGIN
executable part
[EXCEPTION]
exception part
END;

Let us create a stored procedure to count row numbers in the regions table. There is no
input parameters and output values.
Steps to Create an Oracle Stored Procedure

e Enter SQL code in the query editor.
® Run the code to create a stored procedure.

e Enter EXEC proc_name to run the stored procedure.
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e To display message you need to SET SERVEROUPUT ON and using
dbms_output.put_line().

Table 13.1 Comparison for a simple stored procedure

Oracle PL/SQL SQL SERVER T-SQL MySQL
SET SERVEROUTPUT ON;
CREATE procedure p1 DELIMITER //
CREATE or REPLACE AS
procedure p1 BEGIN CREATE procedure p1()
IS DECLARE @num INT; BEGIN
num INT; SELECT count(*)
BEGIN SET NOCOUNT ON; FROM regions;
SELECT count(*) INTO num SELECT @num = count(*) | END;
FROM regions; FROM regions; //
dbms_output.put_line(num); PRINT @num;
END; END;
CALL p1();
EXEC p1; EXEC p1;
4 ~
@l HR. Worksheet Query Builder
EI@ Tables (Filtered)
[ COUNTRY EJ SET SERVEROUTPUT OH:
E CUSTOMER = CREATE or REPLACE procedure pl
- oepT -
E EMP num THT ;
[/ EMPLOYEES A _
E 108 select count(*) THTD num from regions;
E LOCATIONS dbms output.put line (num) ;
- [ ORDERS e
&-fEE REGIONS
= [BF) Views EALC nl-
]@ Editioning Views -

[E saipt Output * | [ Query Result x
a é’ = E % | Task completed in 0.047 seconds

Nanonvynous block completed
4

]% Packages
—][ﬁ Procedures
-4 GET_LOCATION_INFO

£
£
EEI---EE Indexes
£
E

Figure 13.1 A simple Oracle procedure

Steps to Create a SQL Server Stored Procedure

e Enter SQL code in the query editor.

® Run the code to create a stored procedure.

Delare valable(s) under BEGIN keyword.

Enter EXEC proc_name to run the stored procedure.
Using SET NOCOUNT ON.
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Object Explorer M soioueny2sqi- pz.20120R pzve 53 = % [

Connect- @} @8 = T & B EICREATE procedure pl

o [ PZ\SQL2012 (SQL Server 11.02100 - PZ\P) AS
= 3 Databases EIBEGIN

[j System Databases DECLARE @num INT_,

= 0 HR
[ Database Diagrams SET NOCOUNT ON;
@ [3 Tables SELECT @num = count(*) from regions;
My 3o PRINT @num;
3 Synonyms ’

15 END;

= 3 Programmability E

= [ Stored Procedures
[ System Stored Procedures
dbo.p1 00% -
|:] Functions . E_} —
3 Database Triggers i
[ Assemblies

“Exec pl;

Figure 13.2 A simple SQL Server procedure

Steps to Create a MySQL Stored Procedure

® Create a delimiter like // or $$. The delimiter is characters that is used to complete an
SQL statement.

¢ Enter SQL code in the query editor.
® Run the code to create a stored procedure.
¢ Enter CALL proc_name() to run the stored procedure.

e 2
B 3 DELIMITER //
23 @ Tables 4
23 @ Views 5 Bl CREATE procedure pi()
T@ Stored Procedures & BEGIN
pl 78 select count(®*) from regions;
9 Functions 8 B “-ewn;
zakila SR
| 18
e 11 B cae pi();
5¥YSs 12 m
world <
| Rﬂuﬂﬁndlﬁ Filter Riows: ||Exp-nrt:

count(*)
»

Figure 13.3 A simple MySQL procedure
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A Stored Procedure with Parameters

Oracle Parameters
* IN (optional)—To pass value(s) to a stored procedure. The values are not changed in
the procedure. IN keyword is optional.

e OUT—To get value(s) from a stored procedure. The value(s) can be passed to OUT
parameter(s) inside the stored procedure. A calling program is needed to get the output
value(s).

e IN OUT—To pass and get value(s) from a stored procedure.

SQL Server Stored Procedure Parameters

e IN (optional)
e OUT | OUTPUT

MySQL Server Stored Procedure Parameters
e IN (optional)
e OUT
e INOUT

To Create an Oracle Stored Procedure with IN and OUT Parameters:

CREATE or REPLACE procedure get_Location_Info
(L_ID IN NUMBER,
L_City OUT VARCHAR?2,
L_Country_ID OUT CHAR
)
AS
BEGIN
SELECT City, Country_ID INTO L_City, L_Country_ID FROM LOCATIONS
WHERE LOCATION_ID = L_ID;
END get_Location_Info;

To Execute an Oracle Procedure with IN and OUT Parameters:

DECLARE
Location_City LOCATIONS.CITY%TYPE;
Location_Country_ID LOCATIONS.Country_ID%TYPE;
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get_Location_Info ( 1700, Location_City, Location_Country_ID );
DBMS_OUTPUT.PUT_LINE ( Location_City | | “”I | Location_Country_ID);

END;

- {3 Tables (Filtered)
@-{B3) Views

(-{BF) Editioning Views
(-{3@ Indexes

- (@ Packages

=-{3{) Procedures

. @-§] GET_LOCATION_INFO
Cmfr

@33 Functions

- Queues

#-{§R Queues Tables

(28 Triggers

-8 Crossedition Triggers
-1 Types

#-{13 Sequences

(B8 Materialized Views

SET SERVEROUTPUT ON:

= DECLARE
Location_City LOCATIONS.CITYSTYPE:
Location Country ID LOCATIONS.Country ID3TYPE:

BEGIN
get_Location_Info{l700, Location_City, Location_Country_ ID):
DBMS_OUTPUT. PUT_LINE(Location City || ' '||Location_Country ID):
EHND ;
_AY
[E saipt output x
2¢88 | Task completed in 0.03 seconds
anonymous block completed
Seattle US

Figure 13.4 Calling Oracle procedure with IN and OUT parameters

To Create an Oracle Stored Procedure with IN OUT Parameters:

create or replace

procedure example_INOUT ( x IN OUT NUMBER)

AS
BEGIN
X:=X+6;

END example_INOUT;

To Execute an Oracle Procedure with IN OUT Parameters:

DECLARE

X number;
BEGIN

x:= 10;

example_INOUT ( x );
DBMS_OUTPUT.PUT_LINE ( ‘xis" I | x);

END;
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a HR.
- Tables (Filtered)
E{E Views
E{E Editioning Views
- [38 Indexes
; @Padcages
El Eﬁ}ﬁocedwes
- @-§] ExamMPLE_INOUT
&-§] GET_LOCATION_INFO
; ﬂ P1
El@ Functions
Ell:& Queues
EJ@ Queues Tables

= create or replace
Eprocedure exawple INOUT (x IN OUT HUMBER)
ns
BEGIH
b i o
EHD examnple THOTT:

.

(& script output =
o é E IEI- @ | Task completed in 0.062 seconds

FROCEDURE EXAMPLE INOUT compiled

Figure 13.5 An Oracle procedure with IN OUT parameters

Tables (Filtered)

Views

Editioning Views

Indexes

Packages

Procedures

H-§] EXAMPLE_INOUT
41-§] GET_LOCATION_INFO

e 11 11 -2 T 2 ) ml
0-8-8 Q@]ﬂ@@@ 5

-
il
T
o
B2
=)
(%]

. E& Queues

EEI @ Queues Tables
EE Triggers

- [ Crossedition Triggers

.

'SET SERVEROUTFUT OH:

= DECLARE
¥ number ;
BEGIH
x:i= 10;
example INOUT | = ):
DEM3 O0UTPUT.PUT _LINE { 'x iz ' || =):
EHD ;

&l script output x
o é B E % | Task completed in 0.047 seconds

anonymous block completed
x iz 16

Figure 13.6 Calling Oracle procedure with IN OUT parameters

To Create a SQL Server Stored Procedure with IN Parameters:

CREATE procedure get_Location_Info

(@L_ID FLOAT)
AS
BEGIN

SET NOCOUNT ON;

SELECT City, Country_ID FROM LOCATIONS
WHERE LOCATION_ID = @L_ID;

END;
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To Execute SQL Server Procedures with IN Parameters:

EXEC get_Location_Info 1700;

Connect - &7 &3 - (v} §

WY P2 5012012 (SCL Server 11.0.2100 - PZP) RS EICREATE procedure get_location_Info
= £@ Databases (@L_ID FLOAT)
[ System Databases AS
= [ HR EIBEGIN
[[J Database Diagrams
(3 Tables SET NOCOUNT ON;
C3 Views ol

[d Synonyms
= 3 Programmability
= 3 Stored Procedures
[ System Stored Procedures 5
dbo.get_Location_Info EXEC B@Luhmm 1760;
dbo.pl
3 Functions
[ Database Triggers

 WHERE LOCATION_ID = @L_ID;
END;

[ Assemblies 100% ~
(3 Types [ Results L':; Meszages
[ Rules : - &

181

= select City, Country ID FROM LOCATIONS

[ Defaults

| City Courtry_ID
[J Sequences | : ;

Figure 13.7 A SQL Server procedure with parameters

To Create a MySQL Stored Procedure with IN and OUT Parameters:
DELIMITER //

CREATE procedure get_Location_Info
(@L_ID FLOAT,
@L_CITY VARCHAR OUT,
@L_Country_ID CHAR OUT)
AS
BEGIN
SELECT @L_City =City, @L_Country_ID = Country_ID
FROM LOCATIONS
WHERE LOCATION_ID = @L_ID;
END;
//
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SCHEMAS o -~ @ = | ;"7 *E ﬁ i) |@ @ & F.E | Limitto 1000rows = |
Q |Fi|ter objects | ¥ DELIMITER //

= 2
* ng hr 3. CREATE procedure get_Location_Info (IN L_ID SMALLINT)

» B Tables 4 B [l BEGIN

> Views 5 T SELECT City, Country_ID FROM LOCATIONS

¥ 9 Stored Procedures [ WHERE LOCATION_ID = L_ID;

get_Location_Info 7 END;
3 p1 EE! i

Figure 13.8 A MySQL procedure with IN and OUT parameters

To Execute a MySQL Procedure with IN and OUT Parameters:

CALL get_Lo cation_Info (1700);

2

= hr g 3 B caLL get Location Info (1788);
v @ Tables

[ country
[ customer
> dept
[ employess
» E job
[ locations
B orders i
b = regions | Result Grid | £  Fiter Rows: || Ex
[ 2 state
> @ Views | City Country_ID
¥ B stored Procedures p_@ us
get_Location_Info
pl

Figure 13.9 Calling a MySQL procedure with IN and OUT parameters

Summary
Chapter 13 covers the following;:

¢ Basic structures of a stored procedure
® Steps to create a stored procedure in Oracle, SQL Server and MySQL
¢ Asimple procedure without parameters

Steps to Create a stored procedure with parameters in Oracle, SQL Server and MySQL
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* A sample stored procedure with IN and OUT parameters
* A sample stored procedure with IN OUT parameters

Exercise

13.1
Create a stored procedure to list employees who work for shipping department.
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