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Objectives

After completing this lesson, you should be able to
do the following:

* (Create users

* Create roles to ease setup and maintenance of the
security model

* Use the GRANT and REVCKE statements to grant
and revoke object privileges

* Create and access database links
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Lesson Aim

In thislesson, you learn how to control database access to specific objects and add new users with different
levels of access privileges.
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Controlling User Access
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Username and password
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Controlling User Access
In amultiple-user environment, you want to maintain security of the database access and use. With Oracle
server database security, you can do the following:
*  Control database access
»  Give access to specific objects in the database
»  Confirm given and received privileges with the Oracle data dictionary
*  Create synonyms for database objects

Database security can be classified into two categories: system security and data security. System security
covers access and use of the database at the system level, such as the username and password, the disk
space allocated to users, and the system operations that users can perform. Database security covers access
and use of the database objects and the actions that those users can have on the objects.
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Privileges

* Database security:
— System security
— Data security
®* System privileges: Gaining access to the database

®* Object privileges: Manipulating the content of the
database objects

* Schemas: Collections of objects, such as tables,
views, and sequences

13-4 Copyright © Oracle Corporation, 2001. All rights reserved.

Privileges

Privileges are the right to execute particular SQL statements. The database administrator (DBA) isahigh-
level user with the ability to grant users access to the database and its objects. The users require system
privilegesto gain access to the database and object privileges to manipulate the content of the objectsin the
database. Users can also be given the privilege to grant additional privileges to other users or to roles,
which are named groups of related privileges.

Schemas

A schemaisacollection of objects, such astables, views, and sequences. The schemais owned by a
database user and has the same name as that user.

For more information, see Oracle9i Application Developer’s Guide - Fundamentals, “ Establishing a
Security Policy” section, and Oracle9i Concepts, “ Database Security” topic.
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System Privileges

®* More than 100 privileges are available.

* The database administrator has high-level system
privileges for tasks such as:

— Creating new users
— Removing users

— Removing tables

— Backing up tables

13-5 Copyright © Oracle Corporation, 2001. All rights reserved.

System Privileges

More than 100 distinct system privileges are available for users and roles. System privileges typically are
provided by the database administrator.

Typical DBA Privileges

System Privilege Operations Authorized

CREATE USER Grantee can create other Oracle users (a privilege required
for aDBA role).

DROP USER Grantee can drop another user.

DRCP ANY TABLE Grantee can drop atable in any schema.

BACKUP ANY TABLE Grantee can back up any table in any schema with the
export utility.

SELECT ANY TABLE Grantee can query tables, views, or snapshotsin any
schema.

CREATE ANY TABLE Grantee can create tablesin any schema.
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Creating Users

The DBA creates users by using the CREATE USER
statement.

CREATE USER user
| DENTI FI ED BY  password;

CREATE USER scott
| DENTI FI ED BY  ti ger;
User creat ed.
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Creating a User

The DBA creates the user by executing the CREATE USER statement. The user does not have any

privileges at this point. The DBA can then grant privileges to that user. These privileges determine what the
user can do at the database level.

The dide gives the abridged syntax for creating a user.

In the syntax:
user is the name of the user to be created
password specifies that the user must log in with this password

For more information, see Oracle9i SQL Reference, “GRANT” and “CREATE USER.”
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User System Privileges

® Once auseris created, the DBA can grant specific
system privileges to a user.

13-7

GRANT privilege [, privilege...]
TO user

rol e,

[, user| PUBLIC...];

* An application developer, for example, may have
the following system privileges:

CREATE SESSI ON
CREATE TABLE
CREATE SEQUENCE
CREATE VI EW
CREATE PROCEDURE

Copyright © Oracle Corporation, 2001. All rights reserved.

Typical User Privileges
Now that the DBA has created a user, the DBA can assign privileges to that user.

System Privilege Operations Authorized
CREATE SESSI ON Connect to the database
CREATE TABLE Create tables in the user’ s schema
CREATE SEQUENCE Creste a sequence in the user’ s schema
CREATE VI EW Create aview in the user’s schema
CREATE PROCEDURE Create a stored procedure, function, or package in the user’s
schema
In the syntax:
privilege is the system privilege to be granted

user |rol e| PUBLIC

that every user is granted the privilege

Note: Current system privileges can be found in the dictionary view SESSI ON_PRI VS.

SQL113-7
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Granting System Privileges

The DBA can grant a user specific system privileges.

GRANT create session, create table,
creat e sequence, create view

TO scott;

Grant succeeded.

13-8 Copyright © Oracle Corporation, 2001. All rights reserved.

Granting System Privileges

The DBA uses the GRANT statement to allocate system privilegesto the user. Once the user has been
granted the privileges, the user can immediately use those privileges.

In the example on the slide, user Scott has been assigned the privilegesto create sessions, tables, sequences,
and views.
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What is a Role?

A roleisanamed group of related privilegesthat can be granted to the user. This method makesit easier to
revoke and maintain privileges.

A user can have access to several roles, and several users can be assigned the samerole. Roles are typically
created for a database application.

Creating and Assigning a Role
First, the DBA must create the role. Then the DBA can assign privileges to the role and usersto therole.

Syntax
CREATE RCLE role;
In the syntax:
rol e is the name of the role to be created

Now that therole is created, the DBA can use the GRANT statement to assign users to the role aswell as
assign privilegesto therole.
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Creating and Granting Privileges to a Role

* Create arole

CREATE RCLE nanager;

Rol e creat ed.

* Grant privileges to arole
GRANT create table, create view
TO manager;

G ant succeeded.

* Grant aroleto users

GRANT manager TO DEHAAN, KOCHHAR;
Grant succeeded.
13-10 Copyright © Oracle Corporation, 2001. All rights reserved.

Creating a Role

The example on the dlide creates a manager role and then allows managers to create tables and views. It

then grants DeHaan and Kochhar the role of managers. Now DeHaan and Kochhar can create tables and
views.

If users have multiple roles granted to them, they receive all of the privileges associated with al of the
roles.
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Changing Your Password

* The DBA creates your user account and initializes
your password.

®* You can change your password by using the
ALTER USER statement.

ALTER USER scott
| DENTI FI ED BY | i on;
User altered.

‘ 13-11 Copyright © Oracle Corporation, 2001. All rights reserved.

Changing Your Password

The DBA creates an account and initializes a password for every user. Y ou can change your password by
using the ALTER USER statement.

Syntax
ALTER USER user | DENTI FI ED BY password;
In the syntax:
user isthe name of the user
password specifies the new password

Although this statement can be used to change your password, there are many other options. Y ou must have
the ALTER USER privilege to change any other option.

For more information, see Oracle9i QL Reference, “ALTER USER.”
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Object Privileges
Object
Privilege Table | View |Sequence | Procedure
ALTER o) o)
DELETE O o]
EXECUTE O
| NDEX o)
| NSERT O o]
REFERENCES o) O
SELECT o) O o)
UPDATE O o]
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Object Privileges

An object privilegeis aprivilege or right to perform a particular action on a specific table, view, sequence,
or procedure. Each object has a particular set of grantable privileges. The table on the dide liststhe
privileges for various objects. Note that the only privileges that apply to a sequence are SELECT and
ALTER. UPDATE, REFERENCES, and | NSERT can be restricted by specifying a subset of updatable
columns. A SELECT privilege can be restricted by creating a view with a subset of columns and granting
the SELECT privilege only on the view. A privilege granted on a synonym is converted to a privilege on
the base table referenced by the synonym.
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Object Privileges

®* Object privileges vary from object to object.
* An owner has all the privileges on the object.

* An owner can give specific privileges on that
owner’s object.

GRANT object _priv [(colums)]
ON obj ect
TO {user|rol e|] PUBLI C}

[ W TH GRANT OPTI ON ;

‘ 13-13 Copyright © Oracle Corporation, 2001. All rights reserved.

Granting Object Privileges

Different object privileges are available for different types of schema objects. A user automatically has all
object privileges for schema objects contained in the user’s schema. A user can grant any object privilege
on any schema object that the user owns to any other user or role. If the grant includes W TH GRANT
OPTI QN, then the grantee can further grant the object privilege to other users; otherwise, the grantee can
use the privilege but cannot grant it to other users.

In the syntax:

obj ect _priv is an object privilege to be granted

ALL specifies all object privileges

col ums specifies the column from a table or view on which privileges
are granted

ON obj ect is the object on which the privileges are granted

TO identifies to whom the privilege is granted

PUBLI C grants object privilegesto all users

W TH GRANT OPTI ON allows the grantee to grant the object privileges to other users
and roles
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Granting Object Privileges

* Grant query privileges on the EMPLOYEES table.

GRANT sel ect

ON enpl oyees
TO sue, rich;
G ant succeeded.

® Grant privileges to update specific columns to
users and roles.

GRANT update (departnment_nane, |ocation_id)
ON departnents

TO scott, nmanager;

G ant succeeded.

13-14 Copyright © Oracle Corporation, 2001. All rights reserved.

Guidelines

» Togrant privileges on an object, the object must be in your own schema, or you must have been granted the
object privilegesW TH GRANT OPTI ON.

* Anobject owner can grant any object privilege on the object to any other user or role of the database.
* Theowner of an object automatically acquires all object privileges on that object.

The first example on the slide grants users Sue and Rich the privilege to query your EMPLOYEES table. The
second example grants UPDATE privileges on specific columns in the DEPARTMENTS table to Scott and to the
manager role.

If Sue or Rich now want to SELECT data from the employees table, the syntax they must useis:
SELECT *
FROM scott . enpl oyees;

Alternatively, they can create a synonym for the table and SELECT from the synonym:
CREATE SYNONYM enp FOR scott . enpl oyees;
SELECT * FROM enp;

Note: DBAs generally alocate system privileges; any user who owns an object can grant object privileges.
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Using the W TH GRANT OPTI ON and PUBLI C
Keywords

* Give a user authority to pass along privileges.

GRANT sel ect, insert
ON depart nents
TO scott

WTH  GRANT OPTI ON;
Grant succeeded.

* Allow all users on the system to query data from
Alice’s DEPARTMENTS table.

GRANT sel ect

ON al i ce. departnents
TO PUBLI C;

G ant succeeded.
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The WTH GRANT OPTI ON Keyword

A privilegethat is granted with the W TH GRANT OPTI ON clause can be passed on to other users and
roles by the grantee. Object privileges granted with the W TH GRANT OPTI ON clause are revoked when

the grantor’ s privilege is revoked.
The example on the slide gives user Scott access to your DEPARTMENTS table with the privileges to query
the table and add rows to the table. The example also allows Scott to give others these privileges.

The PUBLI CKeyword
An owner of atable can grant accessto all users by using the PUBLI C keyword.
The second example alows all users on the system to query data from Alice's DEPARTMENTS table.
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Confirming Privileges Granted

Data Dictionary View Description

ROLE_SYS PRI VS System privileges granted to roles
ROLE_TAB PRI VS Table privileges granted to roles
USER ROLE PRI VS Roles accessible by the user
USER _TAB_ PRI VS_MADE Object privileges granted on the

user’s objects

USER TAB PRI VS RECD Object privileges granted to the
user

USER COL_PRI VS MADE Object privileges granted on the
columns of the user’s objects

USER COL_ PRI VS _RECD Object privileges granted to the
user on specific columns

USER SYS PRI VS Lists system privileges granted to
the user
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Confirming Granted Privileges

If you attempt to perform an unauthorized operation, such as deleting a row from atable for which you do
not have the DELETE privilege, the Oracle server does not permit the operation to take place.

If you receive the Oracle server error message “table or view does not exist,” you have done either of the
following:

 Named atable or view that does not exist

» Attempted to perform an operation on atable or view for which you do not have the appropriate
privilege
Y ou can access the data dictionary to view the privileges that you have. The chart on the dide describes
various data dictionary views.
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How to Revoke Object Privileges

®* You use the REVOKE statement to revoke privileges
granted to other users.

* Privileges granted to others through the W TH
GRANT OPTI ON clause are also revoked.

REVOKE {privilege [, privilege...]|ALL}
ON obj ect

FROM  {user[, user...]|role|PUBLIC}

[ CASCADE CONSTRAI NTS] ;
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Revoking Object Privileges

Y ou can remove privileges granted to other users by using the REVOKE statement. When you use the
REVOKE statement, the privileges that you specify are revoked from the users you name and from any other
users to whom those privileges were granted through the W TH GRANT OPTI ON clause.

In the syntax:

CASCADE isrequired to remove any referential integrity constraints made to the
CONSTRAI NTS object by means of the REFERENCES privilege

For more information, see Oracle9i SQL Reference, “REVOKE.”

SQL1 13-17



Revoking Object Privileges

As user Alice, revoke the SELECT and | NSERT
privileges given to user Scott on the DEPARTMENTS

table.

REVOKE sel ect, insert
ON departnment s
FROM scott;

Revoke succeeded.
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Revoking Object Privileges (continued)

The example on the slide revokes SELECT and | NSERT privileges given to user Scott on the
DEPARTMENTS table.

Note: If auser isgranted a privilege withthe W TH GRANT OPTI ON clause, that user can also grant the
privilege with the W TH GRANT OPTI ON clause, so that along chain of granteesis possible, but no
circular grants are permitted. If the owner revokes a privilege from a user who granted the privilege to other
users, the revoking cascadesto all privileges granted.

For example, if user A grants SELECT privilege on atable to user B including the W TH GRANT OPTI ON
clause, user B can grant to user Cthe SELECT privilege with the W TH GRANT OPTI ON clause aswell,
and user C can then grant to user Dthe SELECT privilege. If user A revokes privilege from user B, then the
privileges granted to users C and D are al so revoked.
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Database Links

A database link connection allows local users to
access data on a remote database.

. Local Remote
N7
| VT e
B B 5P Table
\/
SELECT * FROM HQ ACME. COM
enp@iQ_ACME. COM database
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Database Links

A database link is a pointer that defines a one-way communication path from an Oracle database server to
another database server. The link pointer is actually defined as an entry in a data dictionary table. To access
the link, you must be connected to the local database that contains the data dictionary entry.

A database link connection is one-way in the sense that a client connected to local database A can use alink
stored in database A to access information in remote database B, but users connected to database B cannot
use the same link to access data in database A. If local users on database B want to access data on database
A, they must define alink that is stored in the data dictionary of database B.

A database link connection gives local users access to data on a remote database. For this connection to
occur, each database in the distributed system must have a unique global database name. The global
database name uniquely identifies a database server in adistributed system.

The great advantage of database linksis that they allow users to access another user's objects in aremote
database so that they are bounded by the privilege set of the object's owner. In other words, alocal user can
access a remote database without having to be a user on the remote database.

The example shows auser SCOTT accessing the EVP table on the remote database with the global name
HQ ACME. COM

Note: Typically, the DBA isresponsible for creating the database link. The dictionary view
USER_DB_LI NKS contains information on links to which a user has access.
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Database Links

* Create the database link.

CREATE PUBLI C DATABASE LI NK hqg. acne. com
USI NG ' sal es' ;
Dat abase |i nk created.

* Write SQL statements that use the database link.

SELECT *
FROM enp@1Q ACME. COM
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Using Database Links

The example shown creates a database link. The USI NG clause identifies the service name of aremote
database.

Once the database link is created, you can write SQL statements against the datain the remote site. If a
synonym is set up, you can write SQL statements using the synony m.

For example:
CREATE PUBLI C SYNONYM HQ EMP FOR enmp@1Q ACME. COM

Then write a SQL statement that uses the synonym:
SELECT * FROM HQ_EMP;
Y ou cannot grant privileges on remote objects.
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Summary

In this lesson, you should have learned about DCL
statements that control access to the database and
database objects:

Statement Action

CREATE USER Creates a user (usually performed by
a DBA)

GRANT Gives other users privileges to
access the your objects

CREATE RCLE Creates a collection of privileges
(usually performed by a DBA)

ALTER USER Changes a user’s password

REVOKE Removes privileges on an object from
users
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Summary
DBAs establish initial database security for users by assigning privileges to the users.

The DBA creates users who must have a password. The DBA is aso responsible for establishing the
initial system privilegesfor auser.

Once the user has created an object, the user can pass along any of the available object privileges to
other users or to all users by using the GRANT statement.

A DBA can create roles by using the CREATE ROLE statement to pass along a collection of system
or abject privileges to multiple users. Roles make granting and revoking privileges easier to maintain.

Users can change their password by using the ALTER USER statement.
Y ou can remove privileges from users by using the REVOKE statement.

With data dictionary views, users can view the privileges granted to them and those that are granted
on their abjects.

With database links, you can access data on remote databases. Privileges cannot be granted on remote
objects.
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Practice 13 Overview

This practice covers the following topics:
®* Granting other users privileges to your table

* Modifying another user’s table through the
privileges granted to you

* Creating a synonym

®* Querying the data dictionary views related to
privileges
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Practice 13 Overview

Team up with other students for this exercise about controlling access to database objects.
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Practice 13

1. What privilege should a user be given to log on to the Oracle Server? Isthis a system or an object
privilege?

2. What privilege should a user be given to create tables?

3. If you create atable, who can pass along privileges to other users on your table?

4. Youarethe DBA. You are creating many users who reguire the same system privileges.
What should you use to make your job easier?

5. What command do you use to change your password?

6. Grant another user access to your DEPARTMENTS table. Have the user grant you query accessto his
or her DEPARTMVENTS table.

7. Query all therowsinyour DEPARTMENTS table.

| DEPARTMENT_ID | DEPARTMENT _NAME |MANAGER_ID | LOCATION_ID
i 10 |Administration l 200 | 1700
| 20 Marketing | 201 | 1800
| 50 | Shipping i 124 | 1500
| B0 |IT | 103 | 1400
i B0 |Sales l 149 | 2500
| 90 |Executive | 100 | 1700
| 110 |Accounting | 205 | 1700
| 1ﬁiCDntracting | | 1700

B rowes selected.

8. Add anew row to your DEPARTMENTS table. Team 1 should add Education as department

number 500. Team 2 should add Human Resources department number 510. Query the other team’s
table.

9. Create asynonym for the other team’s DEPARTMENTS table.
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Practice 13 (continued)

10. Query dl the rowsin the other team’s DEPARTMENTS table by using your synonym.

Team 1 SELECT statenent results:

| DEPARTMENT_ID | DEPARTMENT NAME |MANAGER_ID | LOCATION_ID

| 10 |Adrministration | 200 | 1700
| 20 |Marketing | 201 | 1800
| a10 |Human Fesources | |

| 50 |Shipping | 124 | 1500
| B0 |IT | 103 | 1400
| A0 |Sales | 149 | 2600
| 90 |Executive | 100 | 1700
| 110 |Accounting | 205 | 1700
| 190 |Contracting | | 1700

9 rows selected.
Team 2 SELECT statenment results:

DEPARTMENT _ID | DEPARTMENT NAME |MﬂHﬂGER_ID | LOCATION_ID

|

| 10 |Adrministration | 200 | 1700
| 20 |Marketing | 201 | 1800
| 500 |Education | |

| 50 | Shipping | 124 | 1500
| B0 |IT | 103 | 1400
| A0 |Sales | 143 | 2500
| 90 |Executive | 100 | 1700
| 110 |Accounting | 205 | 1700
| 190 |Contracting | | 1700

9 rows selected.
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Practice 13 (continued)
11. Query the USER_TABLES data dictionary to see information about the tables that you own.

| TABLE_NAME
ICOUNTRIES

IDEPARTMENTS

EMPLOYEES

JoBS

\JOB_GRADES

JOB_HISTORY

ILOCATIONS

IREGIONS

g rows selected.

12. Query the ALL_TABLES data dictionary view to see information about all the tables that you can
access. Exclude tables that you own.

Note: Your list may not exactly match the list shown below.

I TABLE_NAME | OWNER
IDEPARTMENTS | owner |

13. Revoke the SELECT privilege on your table from the other team.
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Workshop Overview

This workshop covers:

* Creating tables and sequences
* Modifying data in the tables

* Modifying table definitions

* Creating views

® Writing scripts containing SQL and iSQL*Plus
commands

* (Generating a simple report
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Workshop Overview

In this workshop you build a set of database tables for a video application. After you create the tables, you
insert, update, and delete records in a video store database and generate areport. The database contains
only the essential tables.

Note: If you want to build the tables, you can execute the commandsin the bui | dt ab. sql scriptin
iISQL*Plus. If you want to drop the tables, you can execute the commandsin dr opvi d. sql scriptin
iSQL*Plus. Then you can execute the commandsin bui | dvi d. sql script iniSQL*Plusto create and
populate the tables. If you usethe bui | dvi d. sqgl script to build and populate the tables, start with step
6b.
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Video Application Entity Relationship Diagram

f (" TITLE )
r #* id
RESERVATION ]\1 —— 4 <tte
#* res date J/ | the subject * description
of o rating
_Y_setup for 0 category
o release date
\ J
1
Iavailable as
|
. |
responsible I acopy
for I
TITLE_COPY
(" vEmBer ) #*id
#* id * status
* last name | .
o first name I the subject of
o address responsible
8 g'r%ne for made against I
* join date ———— RENTAL
created #* book date
& J for 0 act ret date

0 exp ret date
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Practice 14

1. Create the tables based on the following table instance charts. Choose the appropriate data types and

be sure to add integrity constraints.

a. Table name; MEMBER

Column_ | MEMBER_ | LAST_ FI RST_NAM | ADDRESS aTy PHONE JON
Name I D NAME E _
DATE
Key PK
Type
Null/ NN,U NN NN
Unigue
Default System
Value Date
Data NUVBER VARCHAR2 | VARCHAR2 VARCHAR2 VARCHAR2 VARCHAR2 | DATE
Type
Length 10 25 25 100 30 15
b. Tablename: TI TLE
Column_ | TITLE_ID [ TITLE DESCRI PTI ON | RATI NG CATEGORY | RELEASE
Name DATE
Key PK
Type
Null/ NN,U NN NN
Unique
Check G, PG, R, DRAMA,
NC17, NR COMEDY,
ACTION,
CHILD,
SCIFI,
DOCUMEN
TARY
Data Type | NUMBER VARCHAR2 | VARCHAR2 VARCHAR2 VARCHAR2 DATE
Length 10 60 400 4 20
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Practice 14 (continued)
c. Tablename: TI TLE_COPY

Column COPY_I D TITLE_ID STATUS
Name
Key PK PK,FK
Type
Null/ NN,U NN,U NN
Unique
Check AVAILABLE,
DESTROYED,
RENTED,
RESERVED
FK Ref TITLE
Table
FK Ref TITLE_ I D
Col
Data NUMBER NUMBER VARCHAR2
Type
Length 10 10 15
d. Table name: RENTAL
Column BOOK | MEMBER _ COPY_ ACT_RET_ | EXP_RET_ | TI TLE_
Name DATE I D I D DATE DATE ID
Key PK PK,FK1 PK,FK2 PK,FK2
Type
Default System System Date
Value Date + 2 days
FK Ref VEMBER TI TLE_ TI TLE_
Table coPY COoPY
FK Ref MEMBER | | COPY_ TITLE_I D
Col D I D
Data DATE NUMBER NUMBER | DATE DATE NUMBER
Type
Length 10 10 10
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Practice 14 (continued)
e. Table name: RESERVATI ON

Column RES MVEMBER _ TITLE
Name DATE ID | D

Key PK PK,FK1 PK,FK2
Type

Null/ NN,U NN,U NN
Unique

FK Ref MEMBER TI TLE
Table

FK Ref VEMBER | D TITLE I D
Column

Data Type DATE NUMBER NUMBER
Length 10 10

2. Verify that the tables and constraints were created properly by checking the data dictionary.

| TABLE_NAME

MEMBER

IREMTAL

IRESERWATION

TITLE

TITLE_COPY

| CONSTRAINT NAME [C [ TABLE_NAME
MEMBER_LAST_NAME_NN 'c |MEMBER
IMEMBER_JOIN_DATE_NM c |MEMBER
IMEMBER_MEMBER_ID_PK P [MEMEBER
IRENTAL BOOK_DATE_COPY_TITLE_PK P [RENTAL
IRENTAL_MEMBER_ID_FK R [RENTAL
IRENTAL_COPY_ID_TITLE_ID_FK R |RENTAL
IRESERVATION_RESDATE_MEM_TIT_PK P [RESERVATION
IRESERVATION MEMBER ID R [RESERVATION
ITITLE_COPY_COPY_ID_TITLE_ID_PK P [TITLE_coPY

18 rows selected.
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Practice 14 (continued)

3. Create sequences to uniquely identify each row in the MEMBER table and the Tl TLE table.

a. Member number for the MEMBER table: Start with 101; do not allow caching of the
values. Name the sequence MEMBER | D_SEQ.

b. Title number for the TI TLE table: Start with 92; no caching. Name the sequence
TI TLE_| D_SEQ.

c. Verify the existence of the sequencesin the data dictionary.
| SEQUENCE_NAME

MEMBER_ID_SEQ
TITLE_ID_SEQ

4. Add datato thetables. Create a script for each set of datato add.

a Add movietitlesto the Tl TLE table. Write a script to enter the movie information.
Save the statementsin ascript named | ab14_4a. sql . Use the sequences to uniquely
identify each title. Enter the release datesin the DD- MON- YYYY format. Remember
that single quotation marks in a character field must be specially handled. Verify your
additions.

| TITLE

!Willie and Christmas Too

!ﬁklien Again

The Glob

My Day OF

|
|Miracles on Ice

ISDda Gang

E rows selected.
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Practice 14 (continued)

Title

Description

Rating

Category

Release date

Willie and
Christmas
Too

All of Willie sfriends make

aChristmas list for Santa, but
Willie has yet to add his own
wish list.

CHILD

05-OCT-1995

Alien Again

Y et another installation of
science fiction history. Can
the heroine save the planet
from the dlien life form?

SCIFI

19-MAY-1995

The Glob

A meteor crashes near a
small American town and
unleashes carnivorous goo in
this classic.

NR

SCIFI

12-AUG-1995

My Day Off

With alittle luck and alot of
ingenuity, a teenager skips
school for aday in New
York.

COMEDY

12-JUL-1995

Miracles on
lce

A six-year-old has doubts
about Santa Claus, but she
discoversthat miraclesreally
do exist.

DRAMA

12-SEP-1995

Soda Gang

After discovering a cache of
drugs, ayoung couple find
themselves pitted against a
Vicious gang.

NR

ACTION

01-JUN-1995
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Practice 14 (continued)

b. Add datato the MEMBER table. Place the insert statementsin a script named
| ab14_4b. sql . Execute commandsin the script. Be sure to use the sequence to add the
member numbers.

First_

Name | Last Name | Address City Phone Join_Date

Carmen | Velasguez 283 King Sesttle 206-899-6666 | 08-MAR-1990
Street

LaDoris | Ngao 5 Modrany Bratidava | 586-355-8882 | 08-MAR-1990

Midori | Nagayama | 68 Via Sao Paolo | 254-852-5764 | 17-JUN-1991
Centrale

Mark Quick-to- 6921 King Lagos 63-559-7777 | 07-APR-1990

See Way
Audry | Ropeburn 86 Chu Street | Hong 41-559-87 18-JAN-1991
Kong
Molly Urguhart 3035 Laurier Quebec 418-542-9988 | 18-JAN-1991
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Practice 14 (continued)

¢. Add thefollowing movie copiesinthe TI TLE COPY table:
Note: Havethe TI TLE | D numbers available for this exercise.

Title Copy_ld Status
Willieand Chrissmas Too | 1 AVAILABLE
Alien Again 1 AVAILABLE
2 RENTED
The Glob 1 AVAILABLE
My Day Off 1 AVAILABLE
2 AVAILABLE
3 RENTED
Miracleson Ice 1 AVAILABLE
Soda Gang 1 AVAILABLE

d. Add thefollowing rentalsto the RENTAL table:
Note: Title number may be different depending on sequence number.

Title_ | Copy_ Member

Id Id Id Book date | Exp_ Ret Date Act_Ret_Date
92 1 101 3 days ago 1 day ago 2 days ago

93 2 101 1 day ago 1 day from now

95 3 102 2daysago | Today

97 1 106 4 days ago 2 days ago 2 days ago
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Practice 14 (continued)

5. Createaview named Tl TLE_AVAI L to show the movie titles and the availability of
each copy and its expected return date if rented. Query all rows from the view. Order the results by
title.

Note: Your results may be different.

| TITLE | COPYID | STATUS | EXP RETD
Alien Again ! 1 |AVAILABLE !

\Alien Again | 2 |RENTED 115-MAR-01
IMiracles on lce | 1 |AVAILABLE |

IMy Day OF | 1 |AVAILABLE |

My Day Off ! 2 | AVAILABLE !

My Day OF | 3 [RENTED 1E-MAR-01
Soda Gang | 1 |AVAILABLE 114-MAR-01
The Glob | 1 |AVAILABLE |

‘Willie and Christmas Too | 1 \AVAILABLE 15-MAR-01

9 rows selected.

6. Make changesto datain thetables.

a Add anew title. The movie is“Interstellar Wars,” whichisrated PG and classified asa
science fiction movie. The release date is 07-JUL-77. The description is “ Futuristic interstellar
action movie. Can the rebels save the humans from the evil empire?’ Besureto add a
title copy record for two copies.

b. Enter two reservations. One reservation isfor Carmen Velasquez, who wants to rent
“Interstellar Wars.” The other isfor Mark Quick-to-See, who wants to rent “ Soda
Gang.”
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Practice 14 (continued)
c. Customer Carmen Velasguez rents the movie “Interstellar Wars,” copy 1. Remove her

reservation for the movie. Record the information about the rental. Allow the default
value for the expected return date to be used. Verify that the rental was recorded by

using the view you created.
Note: Y our results may be different.

| TITLE | COPYID | STATUS | EXP RETD
Alien Again | 1 \AVAILABLE |

Alien Again | 2 |REMTED 115-MAR-O1
Interstellar Yars | 1 |RENTED 118-MAR-01
Interstellar Yars | 2 |AWAILABLE |

IMiracles on Ice | 1 \AvAILABLE |

My Day Off | 1 |AYAILABLE |

My Day Off | 2 |AvAILABLE |

My Day OF | 3 |RENTED 116-MAR-01
Soda Gang | 1 |AWAILABLE 114-MAR-01
The Glab | 1 AWAILABLE |

"Willie and Christmas Too | 1 \AVAILABLE 115-MAR-01

11 rows selected.

7. Make amodification to one of the tables.

a. Add aPRI CE column to the TI TLE table to record the purchase price of the video.
The column should have atotal length of eight digits and two decimal places. Verify

your modifications.

| Hame | Null? | Type
TITLE_ID INOT MULL INUMBER(10)
TITLE IMOT MULL WARCHARZ(ED)
[DESCRIPTION IMOT NULL WARCHAR2(400)
RATING | WARCHAR2(4)
(CATEGORY | WARCHARZ(20)
IRELEASE_DATE | \DATE

IPRICE | INUMBER(3 2)
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Practice 14 (continued)

b. Createascript named | abl14 7b. sql that contains update statements that update
each video with a price according to the following list. Run the commandsin the
script.

Note: Havethe Tl TLE | D numbers available for this exercise.

Title Price
Willie and Christmas Too 25
Alien Again 35
The Glob 35
My Day Off 35
Miracleson lce 30
Soda Gang 35
Interstellar Wars 29

c. Makesurethat in the future all titles contain a price value. V erify the constraint.

l[cr'<STRAINT MaME [C | < ~aRCH_CONDITION |

TITLE_PRICE_MH | |"PRICE" IS NOT NULL |

8. Create areport titled Customer History Report. This report contains each customer’s
history of renting videos. Be sure to include the customer name, movie rented, dates of the rental,
and duration of rentals. Total the number of rentals for all customers for the reporting period. Save
the commands that generate the report in ascript filenamed | ab14_8. sql .

Note: Your results may be different.

Fri Mar 16 Customer History Report page 1

I MEMBER | TITLE | BOOK_DATE | DURATION
|Carmen Yelasgquez IWiIIie and Christmas Toa |13-MAR‘-D’I | 1
| Alien Again 115-MAR-D1 |

| Interstellar Wars 116-MAR-O1 |

\LaDaris Mgao My Day Off 114-MAR-01 |

Mally Urguhart [Soda Gang 12-MAR-O1 | 2
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Practice 1 Solutions
1. [Initiate an iSQL*Plus session using the user 1D and password provided by the instructor.

2. iSQL*Plus commands access the database.
False

3. Thefollowing SELECT statement executes successfully:
True

SELECT | ast_nane, job_id, salary AS Sal
FROM  enpl oyees;

4. Thefollowing SELECT statement executes successfully:
True

SELECT *
FROM j ob_grades;

5. Therearefour coding errorsin this statement. Can you identify them?

SELECT enpl oyee_id, |ast_nane
sal x 12 ANNUAL SALARY
FROM enpl oyees;

— The EMPLOYEES table does not contain acolumn called sal . Thecolumniscalled
SALARY.

— Themultiplication operator is*, not x, asshown in line 2.

— The ANNUAL SALARY aliascannot include spaces. The alias should read
ANNUAL _SALARY or beenclosed in double quotation marks.

— A commaismissing after the column, LAST_NAME.
6. Show the structure of the DEPARTMENTS table. Select all data from the DEPARTMENTS table.

DESCRI BE depart nents
SELECT *
FROM departnents;

7. Show the structure of the EMPLOYEES table. Create a query to display the last name, job code,
hire date, and employee number for each employee, with employee number appearing first. Provide
an alias STARTDATE for the HIRE_DATE column. Save your SQL statement to a file named
labl_7.sql.

DESCRI BE enpl oyees

SELECT enpl oyee_id, last_nane, job_id, hire_date StartDate
FROM  enpl oyees;
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Practice 1 Solutions (continued)
8. Runyour query inthefilel abl_7. sql .
SELECT enpl oyee_id, last_nane, job_id, hire_date
FROM  enpl oyees;
9. Create aquery to display unique job codes from the EMPLOYEES table.

SELECT DI STINCT job_id
FROM  enpl oyees;

If you have time, complete the following exercises.

10. Copy the statement from | abl_7. sql into the iSQL*Plus Edit window. Name the column
headingsEnp #, Enpl oyee, Job, and Hi r e Dat e, respectively. Run your query again.
SELECT enployee_id "Enp #", |ast_nanme "Enpl oyee",

job_id "Job", hire_date "Hire Date"
FROM  enpl oyees;

11. Display the last name concatenated with the job 1D, separated by a comma and space, and name the
column Enpl oyee and Title.

SELECT last _nane|]|', '||job_id "Enployee and Title"
FROM  enpl oyees;

If you want an extra challenge, complete the following exercise:

12. Create aquery to display all the data from the EMPLOYEES table. Separate each column by a
comma. Name the column THE_OUTPUT.

SELECT enpl oyee_id || '," || first_nane || '," || last_nane
[1 "," || email || '," || phone_nunber || ","||] job_id
[l "," || manager_id || '," || hire_date || "," ||
salary || '," || commission_pct || ',' || departnent id
THE_QUTPUT

FROM  enpl oyees;

SQL1A-3



Practice 2 Solutions

1. Create aquery to display the last name and salary of employees earning more than $12,000.
Place your SQL statement in atext filenamed | ab2_1. sql . Run your query.

SELECT | ast_name, salary
FROM enpl oyees
WHERE sal ary > 12000;

2. Create aquery to display the employee last name and department number for employee number
176.

SELECT | ast_name, departnent _id
FROM enpl oyees
WHERE  enpl oyee_id = 176;

3. Modifyl ab2_1. sql todisplay thelast name and salary for all employeeswhose salary ishot in
the range of $5,000 and $12,000. Place your SQL statement in atext filenamed | ab2_3. sql .

SELECT | ast_nane, salary
FROM enpl oyees
VWHERE sal ary NOT BETWEEN 5000 AND 12000;

4. Display the employee last name, job ID, and start date of employees hired between February 20,
1998, and May 1, 1998. Order the query in ascending order by start date.

SELECT last_nane, job_id, hire_date

FROM enpl oyees

VHERE hi re_dat e BETWEEN ' 20- Feb-1998' AND ' 01- May- 1998
ORDER BY hire_date;
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Practice 2 Solutions (continued)

5.

Display the last name and department number of all employees in departments 20 and 50 in
aphabetical order by name.

SELECT last_nane, department _id
FROM enpl oyees
WHERE department _id IN (20, 50)
CRDER BY | ast _nane;

Modify | ab2_3. sql tolist thelast name and salary of employees who earn between $5,000 and
$12,000, and are in department 20 or 50. Label the columnsEnpl oyee and Mont hl y Sal ary,
respectively. Resavel ab2_3. sql asl ab2_6. sql . Runthe statementin | ab2_6. sql .

SELECT |l ast_nane "Enpl oyee", salary "Mnthly Sal ary"
FROM enpl oyees

VHERE salary BETWEEN 5000 AND 12000

AND departnment _id IN (20, 50);

Display the last name and hire date of every employee who was hired in 1994.

SELECT last_nane, hire_date
FROM enpl oyees
VHERE hire_date LIKE '%94";

Display the last name and job title of all employeeswho do not have a manager.

SELECT | ast _name, job_id
FROM enpl oyees
WHERE manager _id IS NULL;

Display the last name, salary, and commission for all employees who earn commissions. Sort
datain descending order of salary and commissions.

SELECT last_nane, salary, conm ssion_pct
FROM enpl oyees

WHERE comm ssion_pct 1S NOT NULL

ORDER BY sal ary DESC, commi ssion_pct DESC,
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Practice 2 Solutions (continued)
If you have time, complete the following exercises.
10. Display the last names of all employees where the third letter of the nameisan a.

SELECT | ast _name
FROM enpl oyees
WHERE last_name LIKE ' a%;

11. Display the last name of all employees who have an a and an ein their last name.

SELECT |l ast_nane

FROM enpl oyees
VWHERE | ast _name LIKE ' %a%
AND | ast _name LIKE ' %% ;

If you want an extra challenge, complete the following exercises:

12. Display the last name, job, and salary for all employees whose job is sales representative or stock
clerk and whose salary is not equal to $2,500, $3,500, or $7,000.

SELECT last _nane, job_id, salary

FROM enpl oyees

VHERE job_id IN ('SA REFP, 'ST_CLERK)
AND salary NOT I N (2500, 3500, 7000);

13. Modify | ab2_6. sqgl to display thelast name, salary, and commission for all employees whose
commission amount is 20%. Resave| ab2_6. sql asl ab2_13. sql . Rerun the statement in
| ab2_13. sql .

SELECT |l ast_nane "Enpl oyee", salary "Mnthly Sal ary",
commi ssi on_pct

FROM enpl oyees

VHERE comm ssi on_pct = . 20;
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Practice 3 Solutions
1. Writeaquery to display the current date. Label the column Dat e.

SELECT sysdate "Date"
FROM dual ;

2. For each employee, display the employee number, last_name, salary, and salary increased by 15%
and expressed as awhole number. Label the column New Sal ar y. Place your SQL statement in a
text filenamed | ab3_2. sql .

SELECT enpl oyee_id, |ast_nane, salary,
ROUND(sal ary * 1.15, 0) "New Sal ary"
FROM enpl oyees;

3. Runyour query inthefilel ab3_2. sql .

SELECT enpl oyee_id, |ast_name, salary,
ROUND(sal ary * 1.15, 0) "New Sal ary"
FROM enpl oyees;

4. Modify your query | ab3_2. sqgl to add acolumn that subtracts the old salary from
the new salary. Label the column | ncr ease. Savethe contents of thefileas| ab3_4. sql . Run
the revised query.

SELECT enpl oyee_id, |ast_nane, salary,
ROUND(sal ary * 1.15, 0) "New Sal ary",
ROUND(sal ary * 1.15, 0) - salary "lncrease"

FROM enpl oyees;

5. Write aquery that displays the employee’ slast names with the first letter capitalized and all other
letters lowercase and the length of the name for all employees whose name starts with J, A, or M.
Give each column an appropriate label. Sort the results by the employees’ |ast names.

SELECT | Nl TCAP(| ast _nane) " Nane",
LENGTH(| ast _nane) "Length"
FROM enpl oyees

VWHERE | ast _name LIKE 'J%
OR | ast _name LIKE ' Mo
OR | ast _name LIKE ' A%

ORDER BY | ast _nane;
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Practice 3 Solutions (continued)

6. For each employee, display the employee’ s last name, and cal cul ate the number of months between

today and the date the employee was hired. Label the column MONTHS_WORKED. Order your results
by the number of months employed. Round the number of months up to the closest whole number.
Note: Your resultswill differ.

SELECT | ast_nanme, ROUND( MONTHS_BETWEEN

(SYSDATE, hire_date)) MONTHS WORKED
FROM enpl oyees

ORDER BY MONTHS_BETWEEN( SYSDATE, hire_date);

Write aquery that produces the following for each employee:
<enpl oyee | ast nane> earns <salary> nonthly but wants <3 tines
sal ar y>. Label thecolumn Dream Sal ari es.

SELECT | ast _name || ' earns '

| TO CHAR(sal ary, 'fn$99, 999.00")

| ' nonthly but wants '

| TO CHAR(salary * 3, 'fn$99, 999.00')
| '.' "Dream Sal ari es"

|
|
|
|
enpl oyees;

FROM

If you have time, complete the following exercises.

8.

9.

10.

Create aquery to display the last name and salary for all employees. Format the salary to be 15
characterslong, |eft-padded with $. Label the column SALARY.
SELECT | ast _narne,

LPAD(sal ary, 15, '$') SALARY
FROM enpl oyees;

Display each employee’ slast name, hire date, and salary review date, which isthe first Monday after
six months of service. Label the column REVI EW Format the dates to appear in the format similar to
“Monday, the Thirty-First of July, 2000.”

SELECT | ast _name, hire_date,
TO_CHAR( NEXT_DAY( ADD_MONTHS( hi re_date, 6),' MONDAY'),

"frnDay, "the" Ddspth "of" Month, YYYY') REVIEW
FROM enpl oyees;

Display the last name, hire date, and day of the week on which the employee started. Label
the column DAY. Order the results by the day of the week starting with Monday.

SELECT | ast _name, hire_date,

TO CHAR(hire_date, 'DAY') DAY
FROM enpl oyees
ORDER BY TO CHAR(hire date - 1, 'd");
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Practice 3 Solutions (continued)

If you want an extra challenge, complete the following exercises:

11. Create aquery that displays the employees’ last names and commission amounts. If an employee
does not earn commission, put “* No Commission.” Label the column COVM

SELECT | ast _nane,
NVL( TO_CHAR(comm ssi on_pct), 'No Comm ssion') COMM
FROM enpl oyees;

12. Create aquery that displays the employees’ last names and indicates the amounts of their annual
salaries with asterisks. Each asterisk signifies athousand doll ars. Sort the data in descending order
of salary. Label the column EMPLOYEES_AND THEI R_SALARI ES.

SELECT rpad(l ast_nanme, 8)||" '|| rpad(' ', salary/1000+1, '*")
EMPLOYEES_AND_THEI R_SALARI ES

FROM enpl oyees

ORDER BY sal ary DESC;

13. Using the DECODE function, write a query that displays the grade of al employees based on the
value of the column JOB_|I D, as per the following data:

JOB GRADE
AD PRES

ST_MAN

| T_PROG

SA REP

ST CLERK

None of the above

om®oOnOw >

SELECT job_id, decode (job_id,

'ST CLERK', 'FE,
' SA_REP', 'D,
"IT PROG, 'C,
' ST_MVAN , 'B,
'AD PRES, 'A,
' 0' ) GRADE

FROM enpl oyees;

SQL1 A-9



Practice 3 Solutions (continued)
14. Rewrite the statement in the preceding question using the CASE syntax.

SELECT job_id, CASE job_id
VWHEN ' ST_CLERK' THEN '
VHEN ' SA REP' THEN '
VWHEN ' | T_PROG  THEN '
VHEN ' ST_MAN THEN '
VWHEN ' AD PRES THEN ' A
ELSE '0' END GRADE

FROM enpl oyees;

®QQMm
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Practice 4 Solutions

1. Writeaquery to display the last name, department number, and department name for al
employees.
SELECT e.last_nane, e.departnment_id, d.departnent_nane

FROM enpl oyees e, departments d
WHERE e. departnent _id = d. departnent _id;

2. Create auniquelisting of al jobsthat are in department 80. Include the location of department in
the output.

SELECT DI STINCT job_id, location_id
FROM enpl oyees, departnents

WHERE enpl oyees. departnent _i d
AND enpl oyees. departnent _id =

= departnents. departnent _id
80;

3. Write aquery to display the employee last name, department name, location ID, and city of al
employees who earn a commission.

SELECT e.last_nane, d.departnment_nane, d.location_id, |.city
FROM enpl oyees e, departnments d, |ocations |

WHERE e. departnment _id = d.departnent _id

AND

d.location_id =1.location_id

AND e. commi ssion_pct |'S NOT NULL;

4. Display the employee last name and department name for all employees who have an a (lowercase)
in their last names. Place your SQL statement in atext filenamed | ab4_4. sql .

SELECT | ast _nane, departnment nane

FROM enpl oyees, departnents

WHERE enpl oyees. departnent _id = departnents. departnent _id
AND | ast _nane LIKE ' %% ;
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Practice 4 Solutions (continued)

5. Write aquery to display the last name, job, department number, and department name for all
employees who work in Toronto.

SELECT e.last_nane, e.job_id, e.departnent _id,
d. depart nent _nane

FROM enpl oyees e JO N departnents d

ON (e.departnent _id = d.departnent _id)

JO N | ocations |

ON (d.location_id =1.location_id)

WHERE LOVER(I . city) "toronto';

6. Display the employee last name and employee number along with their manager’ s last name and
manager number. Label the columns Enpl oyee, Enp#, Manager , and Myr #, respectively.
Place your SQL statement in atext filenamed | ab4_6. sql .

SELECT w. | ast _nane "Enpl oyee", w. enployee_id "EMP#",
m | ast _name "Manager", menployee_id "Mr#"

FROM enpl oyees w joi n enpl oyees m

ON (w. nanager _id = menpl oyee_id);
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Practice 4 Solutions (continued)

7. Modify | ab4_6. sql todisplay all employeesincluding King, who has no manager.
Place your SQL statement in atext filenamed | ab4 7. sql . Runthequeryinl ab4_7. sql
SELECT w. |l ast _nane "Enpl oyee", w. enployee id "EMP#H",
m | ast _name "Manager"”, menployee_id "Mr#"
FROM enpl oyees w
LEFT OQUTER JO N enpl oyees m
ON (w. manager _id = m enpl oyee_id);

If you have time, complete the following exercises.

8. Create aquery that displays employee last names, department numbers, and all the
employees who work in the same department as a given employee. Give each column an appropriate
label.

SELECT e.departnment _id departnent, e.last_nanme enpl oyee,
c.last _nane col | eague

FROM enpl oyees e JO N enpl oyees ¢

ON (e.department _id = c.departnent _id)

WHERE e.enployee_id <> c. enpl oyee_id

ORDER BY e.departnent _id, e.last_nane, c.l|ast_nane;

9. Show the structure of the JOB_GRADES table. Create a query that displays the name, job,
department name, salary, and grade for all employees.
DESC JOB_GRADES
SELECT e.last_nane, e.job_id, d.departnent_nane,
e.salary, j.grade_level
FROM enpl oyees e, departnents d, job_grades |
WHERE e.departnent_id = d.departnent_id
AND e.salary BETVWEEN j .| owest _sal AND j. hi ghest_ sal;
-- OR
SELECT e.last _nane, e.job_id, d.departnent_nane,
e.salary, j.grade_level
FROM enpl oyees e JO N departnents d
N (e.departnment _id = d.departnent _id)
JON job_grades j
ON (e.salary BETWEEN j .| owest _sal AND j. highest_sal);
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Practice 4 Solutions (continued)
If you want an extra challenge, complete the following exercises:
10. Create aquery to display the name and hire date of any employee hired after employee Davies.

SELECT e.l ast _nane, e.hire_date

FROM  enpl oyees e, enpl oyees davies
WHERE davi es. | ast_nanme = ' Davi es'

AND davies.hire _date < e.hire_date

-- OR

SELECT e.l ast _nane, e.hire_date

FROM  enpl oyees e JO N enpl oyees davi es
ON (davi es.last_nane = 'Davies')
WHERE davies.hire date < e. hire_date;

11. Display the names and hire dates for all employees who were hired before their managers, along with
their manager’ s names and hire dates. Label the columns Enpl oyee, Enp
Hi red, Manager,and Mgr Hi r ed, respectively.

SELECT w.last_nane, w. hire date, mlast _name, mhire_date
FROM enpl oyees w, enpl oyees m

WHERE w. nanager _id = m enpl oyee_id

AND w. hire date < mhire_date;

-- OR

SELECT w.last_nane, w. hire date, mlast _name, mhire_date
FROM  enpl oyees w JO N enpl oyees m

ON (w. manager _id = m enpl oyee_id)

VWHERE w. hire date < mhire_date;
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Practice 5 Solutions
Determine the validity of the following three statements. Circle either True or False.

1. Group functions work across many rows to produce one result.
True

2. Group functionsinclude nullsin calculations.

False. Group functionsignore null values. If you want to include null values, usethe NVL
function.

3. The WHERE clause restricts rows prior to inclusion in agroup calculation.
True

4. Display the highest, lowest, sum, and average salary of al empl oyees. Label the columns
Maxi mum M ni mum Sum and Aver age, respectively. Round your results to the nearest whole
number. Place your SQL statement in atext file named | ab5_6. sql .

SELECT ROUND( MAX( sal ary), 0) "Maxi nuni',
ROUND( M N(sal ary), 0) "M ni nuni,
ROUND( SUM sal ary), 0) "Suni,
ROUND( AVE sal ary), 0) "Aver age"
FROM enpl oyees;

5. Modify thequery in| ab5_4. sql to display the minimum, maximum, sum, and average salary for
eachjob type. Resavel ab5_6. sql tol ab5_4. sql . Runthe statement in| ab5_5. sql .

SELECT job_id, ROUND(MAX(salary),0) "Maximnt,
ROUND( M N(sal ary), 0) "M ni nuni,
ROUND( SUM sal ary), 0) "Sunt,
ROUND( AVGE sal ary), 0) "Aver age"

FROM enpl oyees

GROUP BY job_ id;
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Practice 5 Solutions (continued)
6. Write aquery to display the number of people with the same job.
SELECT job_id, COUNT(*)
FROM enpl oyees
GRCOUP BY job_id;

7. Determine the number of managers without listing them. Label the column Nunber of
Manager s. Hint: Use the MANAGER | D column to determine the number of managers.

SELECT  COUNT( DI STI NCT manager _i d) "Nunmber of Managers"
FROM enpl oyees;

8. Write aquery that displays the difference between the highest and lowest salaries. Label the column
DI FFERENCE.

SELECT MAX(salary) - M N(sal ary) DI FFERENCE
FROM enpl oyees;

If you have time, complete the following exercises.

9. Display the manager number and the salary of the lowest paid employee for that manager.
Exclude anyone whose manager is not known. Exclude any groups where the minimum
salary is $6,000 or less. Sort the output in descending order of salary.

SELECT manager _id, M N(sal ary)
FROM enpl oyees

VHERE manager _id IS NOT NULL
GROUP BY manager _i d

HAVING M N(sal ary) > 6000
ORDER BY M N(sal ary) DESC,

10. Writeaquery to display each department’ s name, location, number of employees, and the average
salary for al employeesin that department. Label the columns Nane, Locat i on, Nunber of
Peopl e, and Sal ary, respectively. Round the average salary to two decimal places.

SELECT d. depart ment _name "Nanme", d.location_id "Location",
COUNT(*) "Nunber of People"”,
ROUND( AV@E sal ary), 2) "Sal ary"

FROM enpl oyees e, departnents d

VWHERE e.departnment _id = d.departnent _id

GROUP BY d. department _nane, d.location_id;
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Practice 5 Solutions (continued)
If you want an extra challenge, complete the following exercises:

11. Create aquery that will display the total number of employees and, of that total, the number of
employees hired in 1995, 1996, 1997, and 1998. Create appropriate column headings.

SELECT COUNT(*) total,
SUM DECODE( TO_CHAR(hire_date, 'YYYY'),1995,1,0))"1995",
SUM DECODE( TO_CHAR(hire_date, 'YYYY'), 1996,1,0))"1996",
SUM DECODE( TO_CHAR(hire_date, 'YYYY'),1997,1,0))"1997",
SUM DECODE( TO_CHAR(hire_date, 'YYYY'),1998,1,0))"1998"
FROM enpl oyees;

12. Create amatrix query to display the job, the salary for that job based on department number, and the
total salary for that job, for departments 20, 50, 80, and 90, giving each column an appropriate
heading.

SELECT job_id "Job",
SUM DECCODE( departnent _id , 20, salary)) "Dept 20",
SUM DECCODE( departnent _id , 50, salary)) "Dept 50",
SUM DECODE(departrnent _id , 80, salary)) "Dept 80",
SUM DECODE(department _id , 90, salary)) "Dept 90",
SUM sal ary) "Total"

FROM enpl oyees

GROUP BY job_ id;
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Practice 6 Solutions

1. Writeaquery to display the last name and hire date of any employee in the same
department as Zlotkey. Exclude Zlotkey.

SELECT | ast_nane, hire_date
FROM  enpl oyees
WHERE departnent _id = (SELECT departnent id
FROM  enpl oyees
WHERE | ast_name = 'Zl otkey')

AND | ast _nae <> 'Zl ot key' ;

2. Create aquery to display the employee numbers and last names of all employees who earn more than
the average salary. Sort the results in descending order of saary.

SELECT enpl oyee_id, |ast_nane

FROM  enpl oyees

VWHERE salary > (SELECT AV{ sal ary)
FROM  enpl oyees);

3. Writeaquery that displays the employee numbers and last names of all employees who work in a
department with any employee whose last name contains a u. Place your SQL statement in a text
filenamed | ab6_3. sql . Run your query.

SELECT enpl oyee_id, |ast_nane
FROM  enpl oyees
WHERE departnent _id IN (SELECT departnent _id
FROM  enpl oyees
WHERE | ast_nane |ike '%%);

4. Display the last name, department number, and job ID of all employees whose department location ID
is1700.

SELECT | ast _nane, department _id, job_ id

FROM  enpl oyees
WHERE departnent _id I N (SELECT department _id
FROM departnents
WHERE | ocation_id = 1700);
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Practice 6 Solutions (continued)
5. Display the last name and salary of every employee who reportsto King.

SELECT | ast _nane, sal ary
FROM  enpl oyees
WHERE nmanager id = (SELECT enpl oyee_id
FROM  enpl oyees
WHERE | ast_nanme = 'King');

6. Display the department number, last name, and job ID for every employee in the Executive
department.

SELECT departnent _id, last_nane, job_id
FROM  enpl oyees
WHERE departnent _id IN (SELECT department _id
FROM departnents
WHERE departnent _nane = ' Executive');

If you have time, complete the following exercises:

7. Modify thequeryinl ab6_3. sql to display the employee numbers, last names, and salaries of all
employees who earn more than the average salary and who work in a department with any employee
with auintheir name. Resave |l ab6_3. sql tol ab6_7. sqgl . Run the statement in
| ab6_7.sql .

SELECT enpl oyee_id, |ast_nane, salary
FROM  enpl oyees
WHERE departnent _id IN (SELECT departnent id
FROM  enpl oyees
VWHERE | ast_name like ' %u%)
AND sal ary > (SELECT AV sal ary)
FROM  enpl oyees);

SQL1 A-19



Practice 7 Solutions
Determine whether the following statements are true or false:
1. Thefollowing statement is correct:
DEFINE & p_val = 100
False
Thecorrect use of DEFINE isDEFI NE p_val =100. The &isused within the SQL code.
2. The DEFI NE command isa SQL command.

False
The DEFI NE command isan iSQL*Plus command.

3. Writeascript file to display the employee last name, job, and hire date for all employees who
started between a given range. Concatenate the name and job together, separated by a space
and comma, and label the column Employees. Use the DEFI NE command to provide the two
ranges. Use the format MM/DD/YYYY. Savethe script fileas| ab7_3. sql .

SET ECHO OFF

SET VERI FY OFF

DEFI NE | ow_date = 01/01/1998
DEFI NE hi gh_date = 01/01/1999

SELECT last_nanme ||', '|| job_id EMPLOYEES, hire_date

FROM enpl oyees

WHERE  hire_date BETWEEN TO_DATE(' & ow date', ' WM DD YYYY')
AND TO DATE(' &hi gh_date', ' MM DD YYYY')

/

UNDEFI NE | ow_dat e
UNDEFI NE hi gh_dat e
SET VERI FY ON

SET ECHO ON
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Practice 7 Solutions (continued)

4. Write ascript to display the employee last name, job, and department name for agiven location. The
search condition should allow for case-insensitive searches of the department location. Save the
script fileas| ab7_4. sql .

SET ECHO OFF

SET VER FY OFF

COLUW | ast _nane HEADI NG " EMPLOYEE NAME"

COLUWN department _name HEADI NG " DEPARTMVENT NANME"
SELECT e.last_nanme, e.job_id, d.departnent_nane
FROM enpl oyees e, departnents d, |ocations |
WHERE e.departnment _id = d.departnent _id

AND |.location_id = d.location_id

AND l.city = INITCAP(' & | ocation')

/

COLUWN | ast _nane CLEAR

COLUWN departnment _nanme CLEAR

SET VERI FY ON

SET ECHO ON
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Practice 7 Solutions (continued)

5. Modifythecodeinl| ab7_4. sql to create areport containing the department name, employee last
name, hire date, salary, and each employee' s annual salary for all employeesin agiven location.
Label the columns DEPARTMENT NAME, EMPLOY EE NAME, START DATE, SALARY, and
ANNUAL SALARY, placing the labels on multiple lines. Resave the script asl ab7_5. sql and
execute the commands in the script.

SET ECHO OFF

SET FEEDBACK OFF

SET VERI FY OFF

BREAK ON depart nent _name

COLUWN
COLUWN
COLUWN
COLUWN
COLUWN
SELECT

FROM
WHERE
AND
AND

depar t ment _name HEADI NG " DEPARTMENT| NANMVE"

| ast _name HEADI NG " EMPLOYEE| NAME"

hi re_dat e HEADI NG " START| DATE"

sal ary HEADI NG " SALARY" FORMAT $99, 990. 00
asal HEADI NG " ANNUAL| SALARY" FORMAT $99, 990. 00
d. depart nent _name, e.last_name, e.hire_date,
e.salary, e.salary*12 asal

departnents d, enployees e, |ocations |
e.departnment _id = d.departnent _id
d.location_id |.location_id

l.city " &p_Il ocati on’

ORDER BY d. depart nent _name

/
COLUWN
COLUWN
COLUWN
COLUWN
COLUWN

depart ment _name CLEAR
| ast _name CLEAR
hire_date CLEAR

sal ary CLEAR

asal CLEAR

CLEAR BREAK
SET VERI FY ON
SET FEEDBACK ON
SET ECHO ON
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Practice 8 Solutions
Insert datainto the MY_ EMPLOYEE table.

1. Runthestatementinthel ab8_1. sql script to build the MY_EMPLOYEE table that will be used for
thelab.

CREATE TABLE ny_enpl oyee
(id NUMBER(4) CONSTRAINT my_enpl oyee_ id_nn NOT NULL,
| ast _name VARCHAR2(25),
first_name VARCHAR2(25),

userid VARCHAR2(8),

salary NUMBER(9, 2));

2. Describe the structure of the MY_ EMPLOYEE table to identify the column names.
DESCRI BE ny_enpl oyee

3. Add thefirst row of datato the MY_EMPLOYEE table from the following sample data. Do not list the

columnsin the | NSERT clause.

ID LAST_NAME | FIRST_NAME [ USERID SALARY
1 Patel Ralph rpatel 895
2 Dancs Betty bdancs 860
3 Biri Ben bbiri 1100
4 Newman Chad cnewman 750
5 Ropeburn Audrey aropebur 1550
I NSERT | NTO nmy_enpl oyee
VALUES (1, 'Patel', 'Ralph', 'rpatel', 895);

Populate the MY_EMPL OYEE table with the second row of sample data from the preceding list. This
time, list the columns explicitly in the | NSERT clause.
| NSERT | NTO nmy_enpl oyee (id, |ast_nane, first_nane,
userid, salary)
VALUES (2, 'Dancs', 'Betty', 'bdancs', 860);

Confirm your addition to the table.

SELECT *
FROM nmy_enpl oyee;
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Practice 8 Solutions (continued)

6. Writeaninsert statement in atext file named | oadenp. sql toload rowsinto the
MY_EMPLOYEE table. Concatenate the first letter of the first name and the first seven characters of
the last name to produce the userid.

SET ECHO OFF

SET VERI FY OFF

I NSERT | NTO ny_enpl oyee

VALUES (&p_id, '&p last _nane', '& first_nane',
| ower (substr (' & first_name', 1, 1) ||
substr(' & last _nane', 1, 7)), &p_salary);

SET VERI FY ON

SET ECHO ON

7. Populate the table with the next two rows of sample data by running the insert statement in the
script that you created.

SET ECHO OFF

SET VERI FY OFF

I NSERT | NTO nmy_enpl oyee

VALUES (&p_id, '&p_last_nane', '&p first_nane',
| ower (substr (' & _first_name', 1, 1) ||
substr(' & last _nane', 1, 7)), &p_salary);

SET VERI FY ON

SET ECHO ON

8. Confirm your additions to the table.

SELECT *
FROM nmy_enpl oyee;

9. Make the data additions permanent.
COW T;
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Practice 8 Solutions (continued)
Update and delete data in the MY_EMPLOYEE table.
10. Change the last name of employee 3 to Drexler.
UPDATE ny_enpl oyee

SET | ast _nane = 'Drexler'
VWHERE id = 3;

11. Change the salary to 1000 for al employees with a salary less than 900.

UPDATE ny_enpl oyee
SET salary = 1000
WHERE sal ary < 900;

12. Verify your changesto the table.

SELECT | ast_nane, salary
FROM my_enpl oyee;

13. Delete Betty Dancs from the MY_ EMPLOYEE table.

DELETE
FROM ny_enpl oyee
WHERE | ast _nane = ' Dancs';

14. Confirm your changesto the table.

SELECT *
FROM my_enpl oyee;

15. Commit all pending changes.
COW T;

Control data transaction to the MY_ EMPLOYEE table.

16. Populate the table with the last row of sample data by modifying the statementsin the script that you
created in step 6. Run the statementsin the script.

SET ECHO OFF

SET VERI FY OFF

I NSERT | NTO ny_enpl oyee

VALUES (&p_id, '&p_last_nane', '&p first_nane',
| ower (substr (' & _first_nane', 1, 1) ||
substr (' & last_nane', 1, 7)), &p_salary);

SET VERI FY ON

SET ECHO ON
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Practice 8 Solutions (continued)
17. Confirm your addition to the table.

SELECT *
FROM nny _enpl oyee;

18. Mark an intermediate point in the processing of the transaction.
SAVEPO NT step_18;

19. Empty the entire table.

DELETE
FROM ny_enpl oyee;

20. Confirm that the table is empty.

SELECT *
FROM  my_enpl oyee;

21. Discard the most recent DELETE operation without discarding the earlier | NSERT operation.
ROLLBACK TO step_18;

22. Confirm that the new row is till intact.

SELECT *
FROM ny_enpl oyee;

23. Make the data addition permanent.
COW T;
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Practice 9 Solutions

1. Create the DEPT table based on the following table instance chart. Place the syntax in a script called
| ab9_1. sql , then execute the statement in the script to create the table. Confirm that the tableis
created.

Column Name I D NANME

Key Type
Nulls/Unique
FK Table
FK Column
Data type Nunmber VARCHAR2
Length 7 25

CREATE TABLE dept
(i d NUVBER(7),
name VARCHAR2(25));

DESCRI BE dept

2. Populate the DEPT table with data from the DEPARTMENTS table. Include only columns that
you need.

| NSERT | NTO dept
SELECT departnent _id, departnent_nane
FROM departnments;

3. Create the EMP table based on the following table instance chart. Place the syntax in a script called
| ab9_3. sql , and then execute the statement in the script to create the table. Confirm that the table is
created.

Column Name ID LAST_NAME FI RST_NAME DEPT_I D

Key Type
Nulls/Unique
FK Table
FK Column

Data type

Nunber

VARCHAR2

VARCHAR2

Number

Length

25

25
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Practice 9 Solutions (continued)

CREATE TABLE enp

(id NUMBER( 7) ,
| ast _name VARCHAR2( 25) ,
first_name VARCHAR2( 25) ,
dept _id NUMBER( 7) ) ;
DESCRI BE enp

4. Modify the EMP table to alow for longer employee last names. Confirm your modification.
ALTER TABLE enp
MODI FY (| ast_name  VARCHAR2(50));

DESCRI BE enp

5. Confirm that both the DEPT and EMP tables are stored in the data dictionary. (Hint:
USER_TABLES)

SELECT tabl e name
FROM user tables
VHERE table_name IN (' DEPT', 'EMP);

6. Create the EMPLOYEES? table based on the structure of the EMPLOYEES table. Include only the
EMPLOYEE | D, FI RST_NAME, LAST_NAME, SALARY, and DEPARTMENT _| D columns. Name
the columns in your new table | D, FI RST_NAME, LAST_NAME, SALARY , and DEPT_I D,
respectively.

CREATE TABLE enpl oyees2 AS
SELECT enployee_id id, first_name, |ast_name, salary,

department _id dept _id
FROM enpl oyees;

7. Drop the EMP table.
DROP TABLE enp;

8. Renamethe EMPLOYEES? tableto EMP.
RENAMVE enpl oyees2 TO enp;
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Practice 9 Solutions (continued)

0.

10.

11.

Add a comment to the DEPT and EMP table definitions describing the tables. Confirm your additions
in the data dictionary.

COMMENT ON TABLE enp IS ' Enpl oyee Information';
COMMVENT ON TABLE dept IS ' Department |nformation';

SELECT *

FROM user _tab_comments
WHERE tabl e nanme = ' DEPT
OoR tabl e name = ' EMP ;

Drop the FI RST_NAME column from the EMP table. Confirm your modification by checking the
description of thetable.

ALTER TABLE enp
DROP COLUMN FI RST_NAME;

DESCRI BE enp

In the EMP table, mark the DEPT _| D column in the EMP table as UNUSED. Confirm your
modification by checking the description of the table.

ALTER TABLE enp
SET UNUSED (dept _id);

DESCRI BE enp

12. Drop al the UNUSED columns from the EMP table. Confirm your modification by checking the

description of thetable.

ALTER TABLE enp
DROP UNUSED COLUMNS;

DESCRI BE enp
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Practice 10 Solutions

1. Addatable-level PRI MARY KEY constraint to the EMP table on the | D column. The constraint
should be named at creation. Name the constraint ny_enp_i d_pk

ALTER TABLE  enp
ADD CONSTRAI NT ny_enp_i d_pk PRI MARY KEY (id);

2. CreateaPRI MARY KEY constraint to the DEPT table using the | D column. The constraint should
be named at creation. Name the constraint my _dept _i d_pk.

ALTER TABLE  dept
ADD CONSTRAI NT ny_dept i d_pk PRI MARY KEY(id);

3. Add acolumn DEPT_I D to the EMP table. Add aforeign key reference on the EMP table that
ensures that the employee is not assigned to a nonexistent department. Name the constraint
ny_enp_dept _id fk.

ALTER TABLE enp
ADD (dept _id NUVBER(7));

ALTER TABLE enp
ADD CONSTRAI NT ny_enp_dept _id_fk
FOREI GN KEY (dept _i d) REFERENCES dept (id);

4. Confirm that the constraints were added by querying the USER_CONSTRAI NTS view. Note the
types and names of the constraints. Save your statement text in afilecalled | ab10_4. sql .

SELECT constraint_nanme, constraint_type
FROM user _constraints
WHERE table nane IN (' EM, 'DEPT');

5. Display the object names and types from the USER_OBJECTS data dictionary view for the EMP
and DEPT tables. Notice that the new tables and a new index were created.

SELECT  obj ect _nane, object _type

FROM user_objects
WHERE obj ect _nane LI KE ' EMP%
OoRrR obj ect _nane LI KE ' DEPT% ;

If you have time, complete the following exercise:

6. Maodify the EMP table. Add a COVM SSI ON column of NUMBER data type, precision 2, scale 2.
Add acongtraint to the commission column that ensures that acommission value is greater than
zero.

ALTER TABLE EMP
ADD commi ssi on NUVBER( 2, 2)
CONSTRAI NT nmy_enp_comm ck CHECK (comni ssion >= 0;
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Practice 11 Solutions

1. Createaview called EMPLOYEES_VU based on the employee numbers, employee names, and
department numbers from the EMPLOYEES table. Change the heading for the employee name to
EMPLOYEE.

CREATE OR REPLACE VI EW enpl oyees_vu AS
SELECT enpl oyee_id, |ast_nane enpl oyee, departnent _id
FROM enpl oyees;

2. Display the contents of the EMPLOYEES_VU view.
SELECT *
FROM enpl oyees_vu;
3. Select the view name and text from the USER_VI EWS data dictionary view.
Note: Another view aready exists. The EMP_DETAI LS VI EWwas created as part of your schema.

Note: To see more contents of a L ONG column, use the iSQL*Plus command SET LONG n, where
n isthe value of the number of characters of the L ONG column that you want to see.

SET LONG 600
SELECT vi ew_nane, text
FROM user _Vvi ews;

4. Using your EMPLOYEES_VU view, enter aquery to display all employee names and department
numbers.

SELECT  enpl oyee, departnent_id
FROM enpl oyees_vu;

5. Create aview named DEPT50 that contains the employee numbers, employee last names, and
department numbers for all employeesin department 50. Label the view columns
EMPNO, EMPLOYEE, and DEPTNO. Do not allow an employee to be reassigned to another
department through the view.

CREATE VI EW dept 50 AS

SELECT  enpl oyee_id enpno, |ast_name enpl oyee,
department _id deptno

FROM enpl oyees

WHERE departnment _id = 50

W TH CHECK OPTI ON CONSTRAI NT enp_dept 50;
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Practice 11 Solutions (continued)

6.

Display the structure and contents of the DEPT50 view.

DESCRI BE dept 50
SELECT *

FROM

dept 50;

7. Attempt to reassign Matos to department 80.

UPDATE  dept 50
SET deptno = 80
WHERE enpl oyee = ' Matos';

If you have time, complete the following exercise:

8. Create aview caled SALARY_ VU based on the employee last names, department names, salaries,
and salary grades for al employees. Use the EMPLOYEES, DEPARTMENTS, and JOB_GRADES
tables. Label the columns Enpl oyee, Depar t nent , Sal ary, and G ade, respectively.

CREATE OR REPLACE VI EWsal ary_vu
AS
SELECT e.last_nane "Enpl oyee",
d. depart nent _nane "Departnent"”,
e.salary "Sal ary",
j . grade_| evel "G ades"
FROM  enpl oyees e,
departnments d,
j ob_grades |
WHERE e.departnent_id = d.departnent _id
AND e.sal ary BETWEEN .l owest _sal and j.highest_sal;
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Practice 12 Solutions

1. Create a sequence to be used with the primary key column of the DEPT table. The sequence should
start at 200 and have a maximum value of 1000. Have your sequence increment by ten numbers.
Name the sequence DEPT | D_SEQ.

CREATE SEQUENCE dept _i d_seq
START W TH 200

| NCREMENT BY 10

MAXVALUE 1000;

2. Writeaquery inascript to display the following information about your sequences: sequence name,
maximum value, increment size, and last number. Name the script | ab12_ 2. sql . Runthe
statement in your script.

SELECT sequence_nane, nax_val ue, increnent_ by, |ast_nunber
FROM user _sequences;

3. Writeascript to insert two rowsinto the DEPT table. Name your script | ab12_3. sqgl . Besureto
use the sequence that you created for the ID column. Add two departments named Education and
Administration. Confirm your additions. Run the commands in your script.

| NSERT | NTO dept
VALUES (dept _id_seq. nextval, 'Education');

I NSERT | NTO dept
VALUES (dept_id_seq. nextval, '"Admnistration');

4. Create anonunigue index on the foreign key column (DEPT _I D) in the EMP table.

CREATE | NDEX enp_dept _id_idx ON enp (dept_id);

5. Display the indexes and uniqueness that exist in the data dictionary for the EMP table. Save the
statement into ascript named | ab12_5. sql .

SELECT i ndex_nane, table_name, uniqueness
FROM user i ndexes
WHERE tabl e _name = ' EMP' ;
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Practice 13 Solutions

1. What privilege should a user be given to log on to the Oracle Server? Isthis a system or an object

privilege?

The CREATE SESSI ON system privilege

What privilege should a user be given to create tables?

The CREATE TABLE privilege

If you create atable, who can pass along privilegesto other users on your table?

Y ou can, or anyone you have given those privilegesto by using the W TH GRANT
OPTI ON.

You arethe DBA. Y ou are creating many users who require the same system privileges.
What should you use to make your job easier?

Createarole containing the system privilegesand grant theroletotheusers

What command do you use to change your password?

The ALTER USER statement

Grant another user access to your DEPARTMENTS table. Have the user grant you query accessto his
or her DEPARTIVENTS table.

Team 2 executes the GRANT st at enment.

GRANT sel ect
ON departnents
TO <user 1>;

Team 1 executes the GRANT st at enment.

GRANT sel ect
N departnents
TO <user 2>;

VWHERE userl is the name of team1l and user2 is the name of team 2.

7.

Query all therowsin your DEPARTMVENTS table.

SELECT *
FROM departnments;
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Practice 13 Solutions (continued)
8. Add anew row to your DEPARTMENTS table. Team 1 should add Education as department

number 500. Team 2 should add Human Resources department number 510. Query the other team’s

table.
Team 1 executes this | NSERT statenent.
I NSERT | NTO departnment s(departnent i d, departnent_nane)
VALUES (200, 'Education');

COW T;
Team 2 executes this | NSERT statenment.

I NSERT | NTO departnent s(departnent _id, departnent_nane)
VALUES (210, 'Administration');
COW T,
9. Create asynonym for the other team’s DEPARTMENTS table.
Team 1 creates a synonym naned tean®.

CREATE SYNONYM t ean®
FOR <user 2>. DEPARTMENTS;

Team 2 creates a synonym naned teaml.

CREATE SYNONYM t eaml
FOR <user1>. DEPARTMENTS,;

10. Query all the rowsin the other team’s DEPARTMVENTS table by using your synonym.
Team 1 executes this SELECT statenent.

SELECT *

FROM t ean®;
Team 2 executes this SELECT statenent.

SELECT *
FROM t eaml;
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Practice 13 Solutions (continued)
11. Query the USER_TABLES data dictionary to see information about the tables that you own.

SELECT tabl e _nane
FROM user _tabl es;

12. Query the ALL_TABLES data dictionary view to see information about all the tables that you
can access. Exclude tables that you own.

SELECT tabl e _nanme, owner
FROM all tables

VWHERE owner <> <your account>;
13. Revoke the SELECT privilege from the other team.
Team 1 revokes the privilege.

REVOKE sel ect

N departnents

FROM user 2;
Team 2 revokes the privilege.
REVOKE sel ect

ON departnents

FROM user 1;
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Practice 14 Solutions

1. Create the tables based on the following table instance charts. Choose the appropriate data types and

be sure to add integrity constraints.

a. Table name; MEMBER

addr ess

VARCHAR2( 100) ,

ci ty VARCHAR2( 30)

phone
join_date

VARCHAR2( 15) ,
DATE DEFAULT SYSDATE
CONSTRAI NT menber _join_date_nn NOT NULL);
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Column_ | MEMBER_ | LAST_ FI RST_NAM | ADDRESS aTy PHONE JAO N
Name ID NANME E _
DATE
Key PK
Type
Null/ NN,U NN NN
Unique
Default System
Value Date
Data NUMBER VARCHARZ | VARCHAR2 VARCHAR2 VARCHAR2 VARCHARZ2 | DATE
Type
Length 10 25 25 100 30 15
CREATE TABLE nenber
(menber _id NUVBER( 10)
CONSTRAI NT nmenber _nenber _i d_pk PRI MARY KEY,
| ast _name VARCHARZ2( 25)
CONSTRAI NT nmenber | ast _nanme_nn NOT NULL,
first_name VARCHAR2( 25) ,




Practice 14 Solutions (continued)
b. Tablename: TI TLE

Column_ | MTLEID | TITLE DESCRI PTION | RATI NG CATEGORY | RELEASE_
Name DATE
Key PK
Type
Null/ NN,U NN NN
Unique
Check G, PG, R, DRAMA,
NC17, NR COMEDY,
ACTION,
CHILD,
SCIFI,
DOCUMEN
TARY
Data Type | NUVBER VARCHARZ | VARCHARZ VARCHARZ2 | VARCHARZ | DATE
Length 10 60 400 4 20
CREATE TABLE title
(title_id NUVBER(10)
CONSTRAINT title_ title_id_pk PRI MARY KEY,
title VARCHARZ2( 60)
CONSTRAINT title title_nn NOT NULL,
description VARCHAR2( 400)
CONSTRAI NT title_description_nn NOT NULL,
rating VARCHAR2( 4)
CONSTRAINT title_rating_ck CHECK
(rating IN("G, "PG, "R, "NC17', "NR)),
cat egory VARCHAR2( 20),
CONSTRAI NT title_category ck CHECK
(category IN (' DRAMA', ' COMEDY', 'ACTION ,

"CH LD, "SCIFI'",
rel ease_date DATE);

' DOCUMENTARY" ) ),
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Practice 14 Solutions (continued)
c. Tablename: TI TLE_COPY

Column COPY_I D TITLE I D STATUS

Name

Key PK PK,FK

Type

Null/ NN,U NN,U NN

Unique

Check AVAILABLE,
DESTROYED,
RENTED,
RESERVED

FK Ref TI TLE

Table

FK Ref TITLE ID

Col

Data NUVBER NUVBER VARCHAR2

Type

Length 10 10 15

CREATE TABLE title_copy

(copy_id NUMBER( 10) ,
title_id NUMBER( 10)
CONSTRAINT title copy_title if_fk REFERENCES title(title_id),
st at us VARCHAR2( 15)

CONSTRAI NT title_copy_status_nn NOT NULL
CONSTRAINT title_copy_status_ck CHECK (status IN

(" AVAI LABLE , 'DESTROYED ,' RENTED , ' RESERVED )),
CONSTRAINT title_copy_copy_id title_id_pk
PRI MARY KEY (copy_id, title_id));
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Practice 14 Solutions (continued)
d. Table name: RENTAL

Column |BOOK_ | MEMBER_ | COPY_ | ACT_RET_ | EXP_RET_ | TITLE_
Name DATE I D I D DATE DATE | D

Key PK PK,FK1 PK,FK2 PK,FK2
Type

Default System System Date

Value Date + 2 days

FK Ref VEMBER TI TLE_ TITLE_
Table COoPY COoPY
FK Ref MEMBER | | COPY_ TITLE_ID
Col D I D

Data DATE NUVBER NUVBER | DATE DATE NUVBER
Type

Length 10 10 10

CREATE TABLE rent al
DATE DEFAULT SYSDATE,

CONSTRAI NT rental _menber _id_fk

REFERENCES nenber ( menber _i d),

(book_date
menber _i d NUVBER( 10)
copy_id NUVBER(10),

act _ret date DATE,
exp_ret _date DATE DEFAULT SYSDATE + 2,

title id

NUVBER( 10) ,
CONSTRAI NT rental _book_date_copy_title_pk

PRI MARY KEY (book_dat e,

copy_id,title_id),
CONSTRAI NT rental _copy_id_ title_id_fk

title_id)

FOREI GN KEY (copy_i d,
REFERENCES titl e _copy(copy_id,
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menber _id,

title id));




Practice 14 Solutions (continued)

e. Table name: RESERVATI ON

Column RES MEMBER _ TI TLE
Name DATE I D I D
Key PK PK,FK1 PK,FK2
Type
Null/ NN,U NN,U NN
Unique
FK Ref MEMBER TI TLE
Table
FK Ref MEMBER | D TITLE I D
Column
Data Type DATE NUMVBER NUMBER
Length 10 10
CREATE TABLE reservati on
(res_date DATE,

menber _i d NUVBER( 10)

CONSTRAI NT reservati on_nenber _id
REFERENCES nenber (nmenber i d),
title_id NUMBER( 10)
CONSTRAI NT reservation_title_id
REFERENCES title(title_id),
CONSTRAI NT reservation_resdate_nmemtit_pk PRI MARY KEY
(res_date, nmenber _id, title id));
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Practice 14 Solutions (continued)

2. Verify that the tables and constraints were created properly by checking the data dictionary.

SELECT table name

FROM user _tabl es

VHERE table_name IN (' MEMBER , 'TITLE , ' TITLE_COPY",
" RENTAL', ' RESERVATI ON');

SELECT constraint_nanme, constraint_type, table_nane
FROM user _constraints
VHERE table_name IN (' MEMBER , 'TITLE , ' TITLE _COPY",

" RENTAL', ' RESERVATI ON );

3. Create sequences to uniquely identify each row in the MEMBER table and the TI TLE table.

a. Member number for the VEMBER table: start with 101; do not allow caching of the
values. Name the sequence MEMBER_| D_SEQ.

CREATE SEQUENCE nenber _id_seq
START WTH 101
NOCACHE;

b. Title number for the TI TLE table: start with 92; no caching. Name the sequence
TI TLE_| D_SEQ.

CREATE SEQUENCE title_id_seq
START W TH 92
NOCACHE;

c. Verify the existence of the sequences in the data dictionary .

SELECT sequence_nane, increment by, |ast_nunber
FROM user _seguences
WHERE sequence_nane IN (' MEMBER ID SEQ , 'TITLE ID SEQ');

SQL1 A-42



Practice 14 Solutions (continued)

4. Add datato thetables. Create a script for each set of datato add.

a.  Add movietitlesto the Tl TLE table. Write a script to enter the movie information. Save the
statementsin ascript named | ab14_4a. sql . Use the sequences to uniquely identify each
title. Enter the release dates in the DD- MON- YYYY format. Remember that single quotation
marksin a character field must be specially handled. Verify your additions.

SET ECHO OFF

INSERT INTO title(title id, title, description, rating,

category, release_date)

VALUES (title id seq. NEXTVAL, 'WIllie and Christnas Too',
"All of WIlie''s friends make a Christmas list for
Santa, but Wllie has yet to add his own wish list.",

"G, 'CH LD, TO DATE('05-QCT-1995',"' DD- MON- YYYY' )

/

INSERT INTOtitle(title id , title, description, rating,

category, release_date)

VALUES (title_id_seq. NEXTVAL, 'Alien Again', 'Yet another
install ment of science fiction history. Can the
heroi ne save the planet fromthe alien Iife forn?',
"R, "SCIFI', TO DATE( '19-MAY-1995',' DD- MON- YYYY'))

/

INSERT INTOtitle(title_id, title, description, rating,

category, release_date)

VALUES (title id seq. NEXTVAL, 'The dob', 'A nmeteor crashes
near a small American town and unl eashes carni vor ous
goo in this classic.', "NR, '"SCFI",

TO _DATE( ' 12- AUG 1995', ' DD- MON- YYYY' ))
/
INSERT INTO title(title_id, title, description, rating,
category, release_date)
VALUES (title id seq. NEXTVAL, 'MW Day Of', "Wth a little
luck and a I ot ingenuity, a teenager skips school for
a day in New York.', 'PG, 'COMVEDY',
TO DATE( ' 12-JUL-1995',' DD- MON- YYYY'))
/

COWM T
/
SET ECHO ON

SELECT title
FROM title;
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Practice 14 Solutions (continued)

Title Description Rating | Category | Release date
Willie and All of Willie'sfriends G CHILD 05-OCT-1995
Christmas make a Christmas list for
Too Santa, but Willie has yet to
add his own wish list.
Alien Again | Yet another installation of | R SCIFI 19-MAY-1995
science fiction history. Can
the heroine save the planet
from the aien life form?
The Glob A meteor crashes near a NR SCIFI 12-AUG-1995
small American town and
unleashes carnivorous goo
inthisclassic.
My Day Off | Withalittleluck andalot | PG COMEDY | 12-JUL-1995
of ingenuity, ateenager
skips school for aday in
New Y ork.
Miracleson | A six-year-old hasdoubts | PG DRAMA 12-SEP-1995
Ice about Santa Claus, but she
discoversthat miracles
really do exist.
Soda Gang After discovering a cache NR ACTION 01-JUN-1995

of drugs, ayoung couple
find themselves pitted
against a vicious gang.
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Practice 14 Solutions (continued)

b. Add data to the MEMBER table. Place the insert statementsin a script named
| abl4_4b. sqgl . Execute commandsin the script. Be sure to use the sequence to add the

member numbers.

First_ Last_Name | Address City Phone Join_Date

Name

Carmen Velasquez 283 King Street | Seattle 206-899-6666 | 08-MAR-1990

LaDoris Ngao 5 Modrany Bratislava 586-355-8882 | 08-MAR-1990

Midori Nagayama 68 Via Centrale | Sao Paolo 254-852-5764 | 17-JUN-1991

M ark Quick-to- 6921 King Lagos 63-559-7777 07-APR-1990

See W ay

Audry Ropeburn 86 Chu Street Hong Kong | 41-559-87 18-JAN-1991

Molly Urguhart 3035 Laurier Quebec 418-542-9988 | 18-JAN-1991
SET ECHO CFF

SET VERI FY OFF

I NSERT | NTO nmenber (nmenber _id, first_nanme, |ast_nane, address,

city, phone, join_date)
VALUES (nenber _id_seq. NEXTVAL, '&first_nane', '& ast_nane',
'&address', '&city', '&phone', TO DATE(' & oin_date',
' DD- MM YYYY' ) ;

COW T;

SET VERI FY ON

SET ECHO ON
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Practice 14 Solutions (continued)

¢. Add the following movie copiesinthe Tl TLE_COPY table:
Note: Havethe Tl TLE | D numbers available for this exercise.

Title Copy_|d Status
Willie and Chrissmas Too | 1 AVAILABLE
Alien Again 1 AVAILABLE

2 RENTED
The Glob 1 AVAILABLE
My Day Off 1 AVAILABLE

2 AVAILABLE

3 RENTED
Miracleson Ice 1 AVAILABLE
Soda Gang 1 AVAILABLE
I NSERT INTO title copy(copy_id, title_ id, status)
VALUES (1, 92, 'AVAI LABLE );
INSERT INTO title_copy(copy_id, title_id, status)
VALUES (1, 93, 'AVAILABLE );
INSERT INTO title_copy(copy_id, title_id, status)
VALUES (2, 93, 'RENTED );
INSERT INTO title_copy(copy_id, title_id, status)
VALUES (1, 94, 'AVAI LABLE );
INSERT INTO title_copy(copy_id, title_id, status)

VALUES (1, 95,

" AVAI LABLE' ) ;

I NSERT INTO title_copy(copy_id,

VALUES (2, 95,

" AVAI LABLE' ) ;

I NSERT INTO title_copy(copy_id,

VALUES (3, 95,

' RENTED ) ;

I NSERT INTO title copy(copy_id,

VALUES (1, 96,

" AVAI LABLE' ) ;

I NSERT INTO title copy(copy_id,

VALUES (1, 97,

" AVAI LABLE' ) ;
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Practice 14 Solutions (continued)

d. Add the following rentals to the RENTAL table:
Note: Title number may be different depending on sequence number.

Title_ | Copy_ | Member _

Id Id Id Book date | Exp_Ret Date Act_Ret Date
92 1 101 3 days ago 1 day ago 2 days ago

93 2 101 1 day ago 1 day from now

95 3 102 2 days ago Today

97 1 106 4 days ago 2 days ago 2 days ago

I NSERT INTO rental (title_id, copy_id, menber_id,
book_date, exp_ret_date, act_ret_date)

VALUES (92, 1, 101, sysdate-3, sysdate-1, sysdate-2);

I NSERT INTO rental (title_id, copy_id, menber_id,
book date, exp_ret _date, act_ret _date)

VALUES (93, 2, 101, sysdate-1, sysdate-1, NULL);

I NSERT INTO rental (title_id, copy_id, menber_id,
book date, exp ret _date, act_ret_date)

VALUES (95, 3, 102, sysdate-2, sysdate, NULL);

I NSERT INTO rental (title_id, copy_id, menber _id,
book date, exp ret _date,act _ret date)

VALUES (97, 1, 106, sysdate-4, sysdate-2, sysdate-2);

COW T;
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Practice 14 Solutions (continued)
5. Createaview named TI TLE_AVAI L to show the movietitles and the availability of

each copy and its expected return date if rented. Query all rows from the view. Order the results by

title.

CREATE VIEWtitle_avail AS
SELECT t.title, c.copy_id, c.status, r.exp ret _date

FROM titlet, title_copy c, rental r
VHERE t.title_id =c.title_id

AND c.copy_id = r.copy_id(+)

AND c.title id =r.title_ id(+);
SELECT *

FROM title avail

ORDER BY title, copy_id;

6. Make changesto datain the tables.
a Add anew title. The movieis“Interstellar Wars,” which is rated PG and classified as a

science fiction movie. The release date is 07-JUL-77. The description is “ Futuristic interstellar

action movie. Can the rebels save the humans from the evil empire?’ Be sureto add atitle
copy record for two copies.

INSERT INTO title(title_ id, title, description, rating,
category, rel ease_date)

VALUES (title_id_seq. NEXTVAL, 'Interstellar Wars',
"Futuristic interstellar action novie. Can the
rebel s save the humans fromthe evil Enpire?',
"PG, "SCIFl', "07-JUL-77");

INSERT INTO title copy (copy_id, title_id, status)
VALUES (1, 98, 'AVAILABLE');
INSERT INTO title copy (copy_id, title_id, status)
VALUES (2, 98, 'AVAILABLE);

b. Enter two reservations. One reservation isfor Carmen Velasquez, who wants to rent
“Interstellar Wars.” The other isfor Mark Quick-to-See, who wants to rent “ Soda Gang.”

I NSERT | NTO reservation (res_date, menber _id, title_ id)
VALUES ( SYSDATE, 101, 98);
I NSERT | NTO reservation (res_date, nmenber _id, title_ id)
VALUES ( SYSDATE, 104, 97);
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Practice 14 Solutions (continued)

C.

Customer Carmen Velasquez rents the movie “Interstellar Wars,” copy 1. Remove her
reservation for the movie. Record the information about the rental. Allow the default

value for the expected return date to be used. Verify that the rental was recorded by using
the view you created.

I NSERT I NTO rental (title_id, copy_id, nenber _id)
VALUES (98, 1, 101);

UPDATE titl e _copy

SET st at us= ' RENTED

VWHERE title_id = 98

AND copy_id = 1;

DELETE

FROM reservation

WHERE nenber _id = 101;

SELECT *
FROM title_ avail
ORDER BY title, copy_id;

7. Make amodification to one of the tables.

a

Add aPRI CE column to the Tl TLE tableto record the purchase price of the video. The
column should have atotal length of eight digits and two decimal places. Verify your
modifications.

ALTER TABLE title

ADD (price NUMBER(S, 2));

DESCRIBE title
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Practice 14 Solutions (continued)

b. Createascript named | ab14_7b. sql that contains update statements that update each
video with a price according to the following list. Run the commandsin the script.

Note: Havethe Tl TLE_I D numbers available for this exercise.

Title Price
Willie and Christmas Too 25
Alien Again 35
The Glob 35
My Day Off 35
Miracles on Ice 30
Soda Gang 35
Interstellar Wars 29
SET ECHO OFF

SET VERI FY OFF

DEFI NE pri ce=

DEFINE title_id=

UPDATE title

SET price = &price

VWHERE title_id = &itle_id;
SET VERI FY OFF

SET ECHO OFF

c. Ensurethat inthe future all titles contain a price value. Verify the constraint.

ALTER TABLE title

MODI FY (price CONSTRAINT title_price_nn NOT NULL);

SELECT constrai nt_nanme, constraint_type,
search_condition

FROM user _constraints

WHERE table name = 'TITLE ;
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Practice 14 Solutions (continued)

8. Create areport titled Customer History Report. This report contains each customer's
history of renting videos. Be sure to include the customer name, movie rented, dates of the
rental, and duration of rentals. Total the number of rentalsfor all customersfor the reporting
period. Save the commands that generate the report in ascript file named | ab14_8. sql .

SET ECHO OFF
SET VERI FY OFF

TTI TLE ' Custoner History Report'
BREAK ON nenber SKIP 1 ON REPORT

SELECT mfirst_nane| |’
r. book dat e,

FROM menber m title t,
VWHERE r.menber _id = mnenber _id
AND r.title_id =t.title_id

ORDER BY nenber ;

CLEAR BREAK
TTI TLE OFF
SET VERI FY ON
SET ECHO ON
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COUNTRI ES Table

DESCRI BE countri es

| Name | Null?

Type

(COUNTRY_ID INOT MULL

(CHAR(2)

(COUNTRY_NAME |

IWARCHARZ(40)

IREGION_ID |

INUMBER

SELECT * FROM countri es;

[iea | COUNTRY_NAME

REGION_ID

|CA |Canada

|DE |German§,r

UK \United Kingdorn

|US |United States of America

R == k2
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DEPARTNMENTS Table

DESCRI BE departnents

| Name | Hull? | Type
\DEPARTMENT _ID INOT MULL INUMBER(4)
\DEPARTMENT_MAME INOT MULL WARCHARZ(30)
IMANAGER_ID | INUMBER(E)

ILOCATION_ID | INUMBER(4)

SELECT * FROM depart nents;

| DEPARTMENT ID | DEPARTMENT NAME | MANAGER ID | LOCATION ID

| 10 |Adrministration | 200 | 1700
| 20 |Marketing | 201 | 1800
| 50 |Shipping | 124 | 1500
| B0 |IT | 103 | 1400
| 80 |Sales | 143 | 2500
| 90 |Executive | 100 | 1700
| 110 |Accounting | 205 | 1700
| 190 |Contracting | | 1700

B rows selected.
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EMPLOYEES Table

DESCRI BE enpl oyees

| Name | Null? | Type
[EMPLOYEE_ID INOT MULL INUMBER(E)
FIRST_NAME | WARCHARZ(20)
ILAST_MAME IMOT MULL WARCHARZ(25)
[EMAIL INOT MULL WARCHARZ(25)
IPHOMNE_MUMBER | WARCHARZ(20)
HIRE_DATE INOT MULL \DATE

\JOB_ID INOT MULL WARCHARZ(10)
\SALARY | INUMBER(S 2)
(COMMISSION_PCT | INUMBER(2 2)
IMANAGER_ID | INUMBER(E)
\DEPARTMENT_ID | INUMBER(4)

SELECT * FROM enpl oyees;

|[EMPLOYEE_ID [FIRST_NAME [LAST NAME| EMAIL |PHONE_NUMBER |HIRE_DATE| JOB_ID
| 100 |Steven King ISKING 515,123 4567 M7-JUN-B7 |AD_PRES
| 101 |Meena \Kachhar INKOCHHAR 515 123 4565 21-S5EP-83 | AD_WP

| 102 |Lex De Haan  |LDEHAAN 515123 4569 13-JAN-93 | AD_WP

| 103 |Alexander  |Hunold AHUMOLD 590 423 4567 03-JAN-20  |IT_PROG
| 104 |Bruce [Ernst |BERMST 590423 4568 21-MAY-31 |IT_PROG
| 107 |Diana Larentz \DLORENTZ 590,423 5567 07-FEB-29 |IT_PROG
| 124 |Kevin Mourgos  |KMOURGOS 550,123 5234 16-NOY-33 |ST_MAN

| 141 |Trenna Rajs TRAJS B50.121.8002 17-0CT-95 |ST_CLERK
| 142 |Cuttis \Davies CDAVIES  |B50.121.2994 29-JAN-97 |ST_CLERK
| 143 |Randall Matas IRMATOS  |B50.121.26874 15-MAR-98 |ST_CLERK
| 144 |Pater “argas PYARGAS  [B50.121.2004 09-JUL98  |ST_CLERK
| 149 |Eleni Zlotkey EZLOTKEY |[011.44.1344 429018 [29-JAN-00  |SA_MAN
| 174 |Ellen Abel [EABEL 011.44. 1644 429267 [11-MAY-96 |SA_REP

| 176 |Jonathon Taylor JTAYLOR (011,44 1644 429265 24-MAR-95 |SA_REP

| 178 |Kimberely  |Grant IKGRANT  [011.44 1644 429263 [24-MAY-99 |SA_REP

| 200 |Jennifer "Whalen JWHALEM 515123 4444 [17-SEP-B7 |AD_ASST
| 201 |Michael Hartstein  |MHARTSTE |515.123.5555 17-FEB-96  [MK_MAM
| 202 |Pat Fay PEAY B03.123 666G 17-AUG-97  MK_REP

| 205 |Shelley Higgins ISHIGGINS  |515.123.8080 07-JUN-34  |AC_MGR
| 206 [William Gietz WYGIETZ  |515.123.8181 07-JUN-34  |AC_ACCOUNT

S 1 e |

20 rows selected.
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EMPLOYEES Table (continued)

~ [SALARY [COMMISSION_PCT [MANAGER_ID [DEPARTMENT _ID

[ 24000 | | | 90
| 17000 | | 100 | 90
| 17000 | | 100 | 30
[ om0 | | 102 | B0
| 6ooo | | 103 | B0
| 4200 | | 103 | =
| 5800 | | 100 | 50
| 3500 | | 124 | 50
[ 3100 | | 124 | 50
| 2600 | | 124 | 50
[ 2800 | | 124 | 50
| 10500 | | 100 | a0
| 11000 | 3| 149 | a0
[ eemo | 7| 149 | a0
| 7000 | A5 | 149 |

| 4400 | | 101 | 10
[ 13000 | | 100 | 20
| 6ooo | | 201 | 20
[ 12000 | | 101 | 110
T| 8300 | | 205 | 110

SQL1B-5



JOBS Table

DESCRI BE j obs

| Mame | Null? | Type
JOB_ID INOT MULL YARCHARZ(10)
JOB_TITLE IMOT MULL WARCHARZ(35)
MIN_SALARY | INUMBER(E)
IMAX_SALARY | INUMBER(E)

SELECT * FROM j obs;

| JOB.ID | JOB TITLE | MIN_SALARY | MAX_SALARY

AD_PRES President | 20000 | 40000
AD_WP \Administration Vice President | 15000 | 30000
AD_ASST \Administration Assistant | 3000 | BO00
AC_MGR Accounting Manager | A200 | 16000
AC_ACCOUNT  |Public Accountant | 4200 | 5000
SA_MAN \Sales Manager | 10000 | 20000
|SA_REP \Sales Representative | OO0 | 12000
IST_MAN Stock Manager | 5500 | A500
|ST_CLERK \Stock Clerk | 2000 | 5000
IT_PROG Prograrmrmer | 4000 | 10000
MK MIAN IMarketing Manager | 9000 | 15000
IMIK_REP IMarketing Representative | 4000 | o000

12 rows selected.
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JOB_GRADES Table

DESCRI BE j ob_gr ades

| Mame | Mull? | Type
\GRADE_LEVEL | WARCHAR2(3)

LOWEST_SAL | INUMBER

HIGHEST_SaL | INUMBER

SELECT * FROM j ob_gr ades;

| GRA | LOWEST_SAL | HIGHEST_SAL

& | 1000 | 2959
B | 3000 | 5999
Ic | OO0 | 959599
(5] | 10000 | 14999
E | 15000 | 24993
F | 26000 | 40000

B rows selected.
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JOB_H STORY Table

DESCRI BE j ob_hi story

| Hame | Hull? | Type
[EMPLOYEE_ID INOT MULL IMUMBER(E)

|START_DATE INOT MULL \DATE

[END_DATE IMOT MULL \DATE

JOB_ID IMOT MULL WARCHARZ(10)

\DEPARTMENT _ID | INUMBER(4)

SELECT * FROM j ob_hi story;

| EMPLOYEE_ID | START DAT | END DATE | JOB.ID | DEPARTMENT ID

| 102 [13-JAN-93 24-JUL88  |IT_PROG | B0
| 101 [21-5EP-89 27-0CT-93  AC_ACCOUNT | 110
| 101 [28-0CT-93 156-MAR-37  |AC_MGR | 110
| 201 17-FEB-96 19-DEC-93  |MK_REP | 20
| 114 [24-MAR-95 #-DEC-99  |ST_CLERK | 50
| 122 [D1-JAN-99 #-DEC-93 ST _CLERK | 50
| 200 17-5EP-87 M7-JUN-93  |AD_ASST | a0
| 176 [24-MAR-95 3-DEC-98  |SA_REP | a0
| 176 [D1-JAN-99 31-DEC-93  |BA_MAN | a0
| 200 |01-JUL-94 31-DEC95  |AC_ACCOUNT | 90

10 rowes selected.
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LOCATI ONS Table

DESCRI BE | ocati ons

| Hame | Null? | Type

ILOCATION_ID IMOT MULL INUMBER(4)

\STREET_ADDRESS | WARCHARZ(40)

\POSTAL_CODE | WARCHARZ(12)

lcimy INOT MULL WARCHARZ(30)

\STATE_PROVINCE | WARCHARZ(25)

\COUNTRY_ID | CHAR(Z)

SELECT * FROM | ocati ons;

ILOCATION_ID | STREET_ADDRESS |POSTAL_CODE | CITY  |STATE_PROVINCE |CO

| 1400 2014 Jabberwocky Rd (26192 \Southlake  Texas s

‘ 1500 ‘2011 Interiors Bvd ‘99235 20U B3N Calitamia ‘US

FAaNCISCo

| 1700 2004 Charade Rd 195199 Seattle 'Washington s

| 1800 460 Bloor St. W OMMSS 138 Toronto \Onitario (e
Magdalen Centre, The

‘ Sh0; [Lod 2 e ‘oxra 97R Oxfard Oxfard ‘UI«(
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REG ONS Table

DESCRI BE r egi ons

| Mame | Null? | Type
IREGION_ID IMOT MULL INUMBER
IREGION_MAME | WARCHARZ(25)
SELECT * FROM r egi ons;

| REGION_ID | REGION_NAME

| 1 |Eurupe

| 2 |ﬂxmericas

| 3 |Asia

|

4 |Middle East and Africa
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Objectives

After completing this appendix, you should be able to
do the following:

* Loginto SQL*Plus

* Edit SQL commands

* Format output using SQL*Plus commands
* Interact with script files
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Lesson Aim

Y ou may want to create SELECT statements that can be used again and again. This lesson also coversthe

use of SQL*Plus commands to execute SQL statements. Y ou learn how to format output using SQL*Plus
commands, edit SQL commands, and save scriptsin SQL*Plus.
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SQL and SQL*Plus Interaction
SQL statements *
Server
SQL*Plus N
L1 1]
* I
T Query results |
|—) Buffer é‘
\;; SQL
N« scripts
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SQL and SQL*Plus

SQL isacommand language for communication with the Oracle9i Server from any tool or application.
Oracle SQL contains many extensions. When you enter a SQL statement, it is stored in a part of memory
called the SQL buffer and remains there until you enter anew SQL statement.

SQL*Plusisan Oracletool that recognizes and submits SQL statements to the OracleQi Server for
execution. It contains its own command language.

Features of SQL

*  SQL can be used by arange of users, including those with little or no programming
experience.

e Itisanonprocedural language.
* |t reduces the amount of time required for creating and maintaining systems.
* Itisan English-like language.
Features of SQL*Plus
*  SQL*Plus accepts ad hoc entry of statements.
e It accepts SQL input from files.
e It providesaline editor for modifying SQL statements.
* |t controls environmental settings.
* |t formats query resultsinto basic reports.
* |t accessesloca and remote databases.

SQL1 C-3



SQL Statements versus SQL*Plus
Commands

SQL
* A language
* ANSI standard

« Keywords cannot be
abbreviated

« Statements manipulate
data and table
definitions in the
database

SQL*Plus
* An environment
» Oracle proprietary

» Keywords can be
abbreviated

e Commands do not
allow manipulation of
values in the database

SQL E> SQL SQL*Plus E> SQL*.us
statements buffer commands keLrfer
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SQL and SQL*Plus (continued)
The following table compares SQL and SQL*Plus:
SQL SQL*Plus

Is alanguage for communicating with the Oracle
server to access data

Recognizes SQL statements and sends them to the
server

|s based on American National Standards
Institute (ANSI) standard SQL

Isthe Oracle proprietary interface for executing
SQL statements

Manipulates data and table definitions in the
database

Does not allow manipulation of valuesin the
database

Is entered into the SQL buffer on one or more
lines

Is entered one line at atime, not stored in the SQL
buffer

Does not have a continuation character

Uses adash (-) as a continuation character if the
command is longer than one line

Cannot be abbreviated

Can be abbreviated

Uses a termination character to execute
commands immediately

Does not require termination characters; executes
commands immediately

Uses functions to perform some formatting

Uses commands to format data

SQL1 C-4




Overview of SQL*Plus

® Loginto SQL*Plus.

* Describe the table structure.

* Edit your SQL statement.

* Execute SQL from SQL*Plus.

®* Save SQL statements to files and append SQL
statements to files.

* Execute saved files.

* Load commands from file to buffer
to edit.
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SQL*Plus

SQL*Plusis an environment in which you can do the following:

«  Execute SQL statementsto retrieve, modify, add, and remove data from the database

e Format

, perform calculations on, store, and print query results in the form of reports

e Create script filesto store SQL statements for repetitive use in the future

SQL*Plus commands can be divided into the following main categories:

Category Purpose
Environment Affect the general behavior of SQL statements for the session
Format Format query results

File manipulation Save, load, and run script files

Execution Send SQL statements from SQL buffer to the Oracle server

Edit Modify SQL statements in the buffer

Interaction Create and pass variables to SQL statements, print variable values, and
print messages to the screen

Miscellaneous Connect to the database, manipulate the SQL*Plus environment, and

display column definitions
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Logging In to SQL*Plus

* From aWindows environment:

User Name: ISCD“
Password: Im
Host String: ||
| 0K I Cancel

* From acommand line:

sgl pl us [usernane[/ password
[ @lat abase] ] ]

C-6 Copyright © Oracle Corporation, 2001. All rights reserved.

Logging In to SQL*Plus
How you invoke SQL*Plus depends on which type of operating system or Windows environment you are
running.

To log in through a Windows environment:
1. Select Start > Programs > Oracle for Windows NT > SQL*Plus.
2. Fill in the username, password, and database name.
To log in through a command line environment:
1. Log on to your machine.
2. Enter the SQL*Plus command shown in the dlide.

In the syntax:
user nane your database username.
password your database password (if you enter your password here, it isvisible.)

@lat abase the database connect string.

Note: To ensure the integrity of your password, do not enter it at the operating system prompt. Instead,
enter only your username. Enter your password at the Password prompt.

After you log into SQL*Plus, you see the following message (if you are using SQL*Plus version 9i):

SQ.*Plus: Release 9.0.1.0.0 - Devel oprment on Tue Jan 9 08:44:28 2001
(c) Copyright 2000 Oracle Corporation. Al rights reserved.

SQL1 C-6



Displaying Table Structure

Use the SQL*Plus DESCRI BE command to display the
structure of a table.

DESC] Rl BE] t abl enane
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Displaying Table Structure

In SQL*Plus you can display the structure of atable using the DESCRI BE command. The result of the

command isadisplay of column names and data types as well as an indication if a column must contain
data.

In the syntax:

t abl enane  the name of any existing table, view, or synonym that is accessi ble to the
user

To describe the JOB_GRADES table, use this command:

SQ.> DESCRI BE j ob_gr ades

Nanme Nul | ? Type
GRADE_LEVEL VARCHARZ ( 3)
LONEST_SAL NUMBER

H GHEST_SAL NUMBER
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Displaying Table Structure

SQL> DESCRI BE departments

Nanme Nul | ? Type
DEPARTIVENT _| D NOT NULL NUMBER( 4)
DEPARTIMENT _NAME NOT NULL VARCHARZ2( 30)
MANAGER | D NUVBER( 6)
LOCATION_I D NUVBER( 4)
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Displaying Table Structure (continued)
The example in the dide displays the information about the structure of the DEPARTVENTS table.

In the result;

Nul | ? specifies whether a column must contain data; NOT NULL indicatesthat a
column must contain data
Type displays the data type for a column

The following table describes the data types:

Data type Description
NUMBER( p, S) Number value that has a maximum number of digits p, the number
of digitsto the right of the decimal point s
VARCHAR2( s) Variable-length character value of maximum size s
Date and time value between January 1, 4712 B.C., and December
DATE 31, 9999 A.D.
CHAR( s) Fixed-length character value of size s
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SQL*Plus Editing Commands

e Al PPEND] text

e CJHANGE] / old / new
* (CHANGE] / text [/

* CL[EAR] BUFF[ ER]

e DEL
e DEL n
e DEL mn
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SQL*Plus Editing Commands
SQL*Plus commands are entered one line at atime and are not stored in the SQL buffer.

Command Description
Al PPEND] t ext Adds text to the end of the current line
CHANGE] / old / new Changes ol d text to new in the current line
C[ HANGE] / text [/ Deletest ext from the current line
CL[ EAR] BUFF[ ER] Deletes al lines from the SQL buffer
DEL Deletes current line
DEL n Déeteslinen
DEL m n Déeletes lines mto n inclusive
Guidelines

If you press [Enter] before completing a command, SQL*Plus prompts you with aline number.

Y ou terminate the SQL buffer either by entering one of the termi nator characters (semicolon or slash)
or by pressing [Enter] twice. The SQL prompt then appears.
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SQL*Plus Editing Commands

e | [NPUT]

e |[NPUT] text
e L[IST]

e L[IST] n

e L[IST] mn
° RIUN

* n
* n text
e 0 text
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SQL*Plus Editing Commands (continued)

Command Description

| [ NPUT] Inserts an indefinite number of lines

I [ NPUT] text Inserts aline consisting of t ext

L[IST] Lists al linesin the SQL buffer

L[IST] n Lists one line (specified by n)

L[I1ST] mn Listsarange of lines (mto n) inclusive

Rl UN] Displays and runs the current SQL statement in the buffer
n Specifies the line to make the current line

n text Replacesline n with t ext

0 text Inserts aline beforeline 1

Note: Y ou can enter only one SQL*Plus command per SQL prompt. SQL* Plus commands are not stored
in the buffer. To continue a SQL* Plus command on the next line, end the first line with a hyphen (-).
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Using LI ST, n, and APPEND

2*

FROM  enpl oyees

SQL> LI ST
1 SELECT | ast_nane
2* FROM enpl oyees
SQL> 1
1* SELECT | ast_nane
SQ> A, job id
1* SELECT last_name, job_id
SQL> L
1 SELECT last_name, job_id
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Using LI ST, n, and APPEND

e Usethel[ | ST] command to display the contents of the SQL buffer. The * beside line 2 in the
buffer indicates that line 2 isthe current line. Any editsthat you made apply to the current line.

¢ Change the number of the current line by entering the number of the line you want to edit. The new

current line is displayed.

e Usethe Al PPEND] command to add text to the current line. The newly edited line is displayed.

Verify the new contents of the buffer by using the LI ST command.

Note: Many SQL*Plus commands including LI ST and APPEND can be abbreviated to just their first letter.

LI ST can be abbreviated to L, APPEND can be abbreviated to A.
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Using the CHANGE Command

SQ> L
1* SELECT * from enpl oyees

SQ.> c/ enpl oyees/ depart nents

1* SELECT * from departnents

SQ> L
1* SELECT * from departnents
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Using the CHANGE Command
e UselL[ | ST] todisplay the contents of the buffer.

* Usethe HANGE] command to alter the contents of the current linein the SQL buffer. In this case,
replace the empl oyees table with the departments table. The new current line is displayed.

* UsetheL[ | ST] command to verify the new contents of the buffer.
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e SAVE fil enane
e CET fil enane

e START fil enane
e @filenane

e EDIT fil enane
e SPOCL fil enane
* EXIT

SQL*Plus File Commands
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SQL*Plus File Commands

SQL statements communicate with the Oracle server. SQL* Plus commands control the environment,
format query results, and manage files. Y ou can use the commands described in the following table:

Command

Description

SAV[ E] filenanme [.ext]
[ REP[ LACE] APP[ END] ]

Saves current contents of SQL buffer to afile. Use APPEND
to add to an existing file; use REPLACE to overwrite an
existing file. The default extensionis . sql .

CET filenane [.ext]

Writes the contents of a previously saved file to the SQL
buffer. The default extension for the filenameis.sql .

STAIRT] filenanme [.ext]

Runs a previously saved command file

@fil enane

Runs a previously saved command file (same as START)

ED[1T]

Invokes the editor and saves the buffer contentsto afile
named af i edt . buf

EJIT] [filename[.ext]]

Invokes the editor to edit contents of a saved file

SPQ QL] [filename[.ext]]|
OFF| aUT]

Stores query resultsin afile. OFF closes the spool file. QUT
closes the spool file and sends the file results to the system
printer.

EXIT

Leaves SQL*Plus
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Using the SAVE and START Commands

SQL> L
1 SELECT | ast_nanme, nanager id, departnent _id
2* FROM enpl oyees

SQL> SAVE ny_query

Created file my_query

SQL> START ny_query

LAST NAME MANAGER | D DEPARTMENT | D
Ki ng 90
Kochhar 100 90

20 rows sel ect ed.
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SAVE

Use the SAVE command to store the current contents of the buffer in afile. In this way, you can store
frequently used scripts for usein the future.

START
Use the START command to run ascript in SQL*Plus.
ED T

Usethe EDI T command to edit an existing script. This opens an editor with the script filein it. When you
have made the changes, exit the editor to return to the SQL*Plus command line.
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Summary

Use SQL*Plus as an environment to:
* Execute SQL statements

* Edit SQL statements

* Format output

* |Interact with script files
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Summary

SQL*Plusis an execution environment that you can use to send SQL commands to the database server and
to edit and save SQL commands. Y ou can execute commands from the SQL prompt or from a script file.
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Index

Note: Bolded number refers to entire lesson.

APPEND Command c-11
Adding Data through a View 11-16
ADD_MONTHS Function 3-21
ALL Operator 6-16
Alias 1-4,1-17, 1-16, 2-7, 2-24, 11-9
Table Aliases 4-12
ALL_COL_COMMENT Data Dictionary View 9-30
ALL_TAB_COMMENT Data Dictionary View 9-30
ALTER SEQUENCE Statement 12-12
ALTER TABLE Statement 9-20, 9-21, 10-17, 10-20, 10-21, 13-11
ALTER USER Statement 13-11
Ambiguous Column Names 4-11
American National Standards Institute [-24
ANSI 1-24
ANY Operator 6-15
Application Server 1-5
Arguments 3-3, 3-5
Arithmetic Expression 1-9
Arithmetic Operator 1-9
AS Subquery Clause 9-18
Assigning Privileges 13-7
Attributes 1-16, I-19
AVG Function 5-6, 5-7
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Index

BETWEEN Operator 2-10
BREAK Command 7-18
BTITLE Command 7-19

CHANGE Command c-12

Caching Sequence 12-1

Calculations in Expressions 1-9

Cardinality 1-18

Cartesian Product 4-4, 4-5

CASE Expression 3-51, 3-52

CASCADE CONSTRAINTS Clause 10-22
Character Data Type in Functions 3-4

Character Strings 2-5, 2-6

CHECK Constraint 10-16

CLEAR BREAK Command 7-18
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