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1. The Working Environment

1.1 Introduction

SQL (Structured Query Language) has emerged from the development of the
relational database model and nowadays many database management systems
support SQL, running on different hardware platforms. This means that once you
have learnt the basic SQL commands, then you can transfer those skills to other
databases.

You have already learnt many of the basic SQL commands in your
Level 1 database module. Several parts of the early sections of this
Unit will be revision for you. However, Microsoft Access uses many
features of SQL which are not standard. This means that Oracle
may implement some commands differently from those that you may
have learnt already. Where these differences exist they will be
pointed out.

Because of the differences between the MS Access and Oracle
implementations of SQL, it is important that you read this guide.
Although some of the early sections will be revision for you, DO
NOT assume that you know all of this already!

SQL can be split into two major parts
a) a Data Definition Language (DDL) - used to define database structures

b) a Data Manipulation Language (DML) - used to retrieve and to update data in
a database

However, before learning Oracle's implementation of SQL you need to be able to use
the Oracle SQL*Plus environment, which supports the development and running of
SQL Programs. Part of this environment is the line editor that allows you to enter
SQL commands interactively. The reason you need to learn how to use the line
editor is that when you start typing in SQL commands you will almost certainly make
typing errors. It is essential therefore that you learn to recognise basic errors, and
know what to do when you make them. This section will introduce you to this basic
working environment for SQL. This environment is quite different to that of MS
Access.
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1.2 Objectives

When you have completed this section you will be able to:

e Load the SQL*Plus line editor
» Enter SQL commands using the line editor
« Use the basic line editor commands to edit SQL code

*  Run SQL commands from a text file

1.3 Getting Started

In order to control access to the database, i.e. to keep out unwanted guests, a
system of 'username' and 'password' is used. You will be given separate instructions
on what your username and password is, and how to enter SQL*Plus. Once you
have successfully entered SQL you will see the SQL prompt:

sQL>

It is from this point that you can type in SQL commands. Whatever machine you
work on, as long as you have this prompt you have successfully entered the
SQL*Plus environment and can begin work.

Before you start you will need to create some tables and data. To do this you will
need to run a file called property.sql. You will be given separate instructions on how
to obtain this file. Please note that the tables that will be created are not the same as
those that you used in Level 1. To run the file, at the SQL> prompt type:

start property.sql
This will execute the SQL statements in the file and create the tables and data that
you need. These tables will be created in your Oracle account, and you will only

need to run this file once. You will not need to run it again at the start of every
session.
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1.4 The Editor

In Oracle SQL*Plus a line editor is used to enter SQL commands. The editor is a
very simple line editor. All this means is that the editor uses single lines of text. It is
NOT like a word processor. We will type lines of SQL code using this editor in order
to demonstrate how it works. Do not worry about learning the commands at this
stage. Concentrate on understanding how the editor works. When you type in an
SQL statement it is stored in a buffer. The contents of this buffer are available until
the next statement is input. The line editor uses a number of simple commands that
are summarised below.

SUMMARY OF LINE EDITOR COMMANDS

Command Abbreviation Action

LIST | (‘ell’ not ‘one’) Lists all lines in the SQL buffer to
the screen

LIST n In Lists the whatever line number has
been specified as n to the screen

CHANGE c/old text/new text Changes text in a line from old text
to new text

RUN r Runs the SQL statement

INPUT i Insert lines of text after the current
line

APPEND a Adds text to the end of a line

DELETE del Deletes a complete line

1.4.1 Correcting an SQL Command

In order to demonstrate how the editor works in practice, at the SQL prompt type in
the following 3 lines of SQL. Type them exactly as they are shown, on 3 separate
lines. This code is deliberately full of errors. Use the return, or enter key to move on
to the next line.

SQL> select ploperty_no, substr(propty_no,3,2)
2 where lower(prop_town) ="'sunderlan
3 and prop_rent_pm < 450;

ERROR:
ORA-01756: quoted string not properly terminated

When you press the return or enter key at the end of this statement, SQL will indicate
that there is an error, and an error message will appear. Do not worry about this, as
you will correct all of the errors as you proceed through this section. We will use this
example to demonstrate each of the editor commands.
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1.4.2 Listing the Buffer Contents

The I(ist) command allows you to list one or several lines of code that currently exist
within the buffer. When you type | (ell, not one) the full SQL statement is listed on
your screen.

Try the following command:

SQL> |

You should now see the full SQL statement that you have just typed in, displayed on
your screen.

Notice that the semi-colon that you typed in on the last line is not displayed. This is
because this semi-colon is not stored in the buffer. It is used to tell SQL that you
have finished typing your SQL statement.

You will see that when you list the SQL statement, each line, except the first, has a
line number. To display a specific line you simply type

SQL>In
where n is the number of the line you want to display.

There are 4 errors in the SQL code you have just typed:

1) Line 1: the “I” in ploperty should be an “r”
2) Line 1 the "er" In the second property no on the same line is also
missing
3) Line 2: This line is missing completely. It should read
“from prop_for_rent”
4) Line 3: The "d"" is missing from 'Sunderland’

We will now use the facilities of the line editor to correct this code.

1.4.3 Changing a Character to another Character

Here, we want to correct the first error in line one, i.e. change the 'I' in 'ploperty'
toan'r'.

To do this we need to
(1) Find the line that we want to change (line 1)
(2) Changeiit.

Use the In command to display the line you want.
To actually make the change, you use the 'C' command.
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1.4.4 The 'C' command

The format of this command is

c/the letter(s) or word(s) that you want to change from/the letter(s)
or word(s) that you want to change to.

For example:

SQL> c/Fred/Joe
will change Fred to Joe
This is called string replacement.

It is important when you replace characters that you check the line carefully. For
example, if you typed in the command

SQL> c/lir

you might think that this would change the 'I' in property to an ‘r’.

However, look again. If you did this, you would actually change the 'I' in select to
serect. This is because SQL changes the first occurrence of the specified letter(s).
You must ensure that you type in a letter or sequence of letters or words to uniquely
identify what you want to change.

Correct the first and second error on line 1.

1.4.5 Running Your SQL statement

When you first type in an SQL statement, the code will be executed automatically
when you press enter after the semi-colon has been typed in. However when you
correct a line in your SQL statement you have to tell SQL that you want the whole
statement in the buffer to be re-run. The 'r' command allows you to do this. Try it.

Type
SQL>r

You will see that SQL shows you that there is an error by placing an asterisk near it.
We need to correct the next error before our code will run correctly.
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1.4.6 Inserting a new line - The 'i' command

We now need to add the missing line from prop_for_rent between lines 1 and 3.
There are 4 steps to follow.

Use these steps to insert the missing line.

STEP 1
Go to the line that is before the line to be inserted (in this case line 1)

STEP 2
Type the letter i and press the enter key

STEP 3

Type in the text of the line or lines you want to insert (use the enter key whenever
you want to move on to a new line)

STEP 4

Press the Enter key and then the CTRL & C keys to terminate the insertion
procedure

1.4.7 Appending to the end of aline - The 'a' command

All that is left for you to do is to add the missing d' from 'sunderlan. The 'a’
command allows you to do this. Use the following steps to do this.

STEP 1
Go to the line that you want to append to using the ‘'In' command

STEP2
Type the letter a followed by a space (DO NOT press the enter key)

STEP3
Type in the text that is missing.

STEP4
Press the enter key to terminate the append procedure

1.4.8 Deleting a line - The 'del' command

The del command allows you to delete a line. All you need to do is to display the line
you wish to delete by using the ‘In‘ command. When the appropriate line is
displayed type del. The line numbers of the remainder of the command will be
automatically re-numbered.

You can also delete individual characters by replacing them with a space. For
example, if you type
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SQL> c/from prop_for_rent/

then the from prop_for_rent will be replaced with a space.

1.5 Entering SOL Commands through a Text Editor

The line editor is useful for entering short commands. However, if you type in long
statements then this approach can be somewhat tedious. Statements can also be
entered into a text file that you can edit easily without having to type the commands
again. You can use any text editor that exists on your system to do this. For
example you can use NOTEPAD or WORD if you are using MS Windows, or you can
use the Text Editor supplied on the Sun's. However, your text file MUST be saved
with the extension .sqgl and it MUST be saved as a TEXT ONLY FILE NOT as a
Word Processing File.

Try this out. Using the text editor, create a new file and type in the statement that
you used earlier. Make sure that you type it with all the errors in it. Save the file.
Call the file test.sql

Now go back to the SQL prompt and run the file. To do this type in
SQL> start test

Because you have already named your file with a .sgl extension you do not need to
include this when you execute the file.

Your file will run and various error messages will be displayed. Now go back and re-
open your file. Correct the errors, so that your statement reads

select property_no, substr(property_no,3,2)
from prop_for_rent

where lower(prop_town) = ‘sunderland’

and prop_rent_pm < 450;

Save the file and run it again and the required information should be selected. One
row should be selected.

PLEASE NOTE THAT IF YOU HAVE SAVED YOUR FILE IN A SUBDIRECTORY
YOU WILL NEED TO GIVE THE FULL PATH NAME.

If your file does not run correctly then check the common errors listed below:

(1) Forgetting to use the extension .sgl when you save your file

(2) Naming your file using upper case characters, and then trying to run it
using lower case characters.

(3) Typing in the wrong filename.

(4) Forgetting to save the file as a text file.

(5) Typing in the wrong filename or incorrect path name.
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2. Selecting columns

2.1 Introduction

SQL makes it easy to retrieve information by use of the select statement. SQL, like
all languages, be it a programming language or French or German, has a basic
grammar, including syntax, punctuation, and vocabulary. The SELECT statement is
probably the most commonly used SQL statement. It is used to retrieve or extract
data from a database.

Although you have already met this command in MS Access, it is
important to note some differences. Firstly, Oracle does not allow
spaces in column names. The convention is to use an underscore
instead of a space. This also means that the square brackets
around column names are not required in Oracle.

2.2 Obijectives

When you have completed this section you will be able to:
* Retrieve data from a table using the SELECT statement in SQL*Plus

* Retrieve distinct values from a table

* Perform arithmetic using the SELECT statement

2.3 Simple Queries Using the Select Statement

2.3.1 Selecting all columns from a table

Please note that a sample case study is provided in the appendix. You will need to
refer to this for the table and column names. In Oracle you can also look up the
tables and column names on-line.

SQL> select * from tab;

Will show you the names of tables that you have access to.

SQL> describe tablename (where tablename is the actual name of a table)
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Will give you the definition of the table you specify.

A simple form of the select statement is to specify which columns you want to
retrieve, and which table you want to retrieve them from. To make it even easier, you
can retrieve all columns in a table by using an asterisk (*), which just means all
columns. An example statement, using the sample database in Appendix I, would
therefore be

select *
from prop_for_rent;

Notice that the statement must be terminated with a semi-colon - just as in English
you would end a sentence by using a full stop at the end. The SQL statement can be
written using upper or lower case. It is not case sensitive. However, in this unit all
statements will be written in lower case. If you typed in this statement you would see
the entire table whizzing past you on the screen. Although this statement appears on
two lines, it would be equally correct to type the whole statement on one line. This is
just a matter of style.

2.3.2 Selecting specific columns from a table

If you don't want to display all of the columns, because you do not need to see
all of the information, then you can name the specific columns that you want to
see. Thus

select prop_town
from prop_for_rent;

will display only the town for each row in the table. If you want to retrieve more than
one column, you must separate the column names with a comma.

select property_no, prop_town
from prop_for_rent;

2.3.3 Selecting Unique Distinct Values

When you selected the town from the prop_for_rent table, you may have noticed that
the output was a little repetitious. A sample of the output you should have seen is
shown overleaf.
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Newcast | e
Newcast | e
Sunder | and
Sunder | and
Newcast | e

Dur ham

Tyne and Wear
Dur ham
Sunder | and
Hought on- Le- Spri ng
Dur ham
Newcast | e

12 rows sel ect ed.

These are not duplicates because they all have different property numbers. However
because only the town has been selected you can't see that. Repetition of names is
not checked unless requested. In order to request this, and to display each value
only once SQL uses the keyword distinct. Thus to display the towns only once we
would use the following statement.

select distinct prop_town
from prop_for_rent;

Notice that there is no comma after the word distinct, there is a space instead. This is
because it is not a column name.

2.4 Performing Simple arithmetic Operations on columns

Sometimes when we have numeric values in columns we want to be able to perform
arithmetic on them. For example, we may want to calculate the price of a holiday as
being the cost of the plane ticket plus the price of the hotel. An estate agent may
wish to calculate its deposit. There are clearly many business applications that
would require this type of calculation. SQL can be used to perform these simple
calculations using the usual arithmetic symbols, i.e.

Operator Meaning
* multiply
/ divide

+ add

- subtract

These are all referred to as arithmetic operators.
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2.4.1 Using the Addition(+) and Subtraction (-) symbols
Adding columns together is very straightforward in SQL. Thus

select rent_pm + deposit_amount
from lease,

RENT_PM+DEPOSI T_AMOUNT

10 rows sel ect ed.

will add together the rent per month and the deposit for each row on the table. As
you can see, the select statement simply becomes an arithmetic expression.

Subtraction works in exactly the same way as addition.

2.4.2 Using the Multiplication (*) and Division (/) symbols

Again these both work in exactly the same way as addition and subtraction. Thus

select rent_pm * 12
from lease;

will multiply the rent_pm by 12 to give an annual amount.

Mathematical Precedence

When using arithmetic expressions it is important to remember that some
calculations are automatically carried out before others. This is called mathematical
precedence and just refers to the order, or sequence in which statements are carried
out. Multiplication and division are carried out before addition and subtraction.
However, you can override this by using brackets. Take the following example. If a
local Council wanted to calculate all their tenants' annual rents by adding together
the rent per week and their water rates to get a weekly amount to charge, and then to
multiply this by the number of weeks in a year, then they would be seriously short of
funds if they forgot about mathematical precedence. Consider the following:

Page 11



SStirk 30/01/2003

select rent_pm + deposit_amount * 12
from lease;

where the value of the rent_pm is £250, and the value of the deposit is £100

then because multiplication is carried out before addition, this would mean that

the deposit would be multiplied by 12 and then that value would be added to the
rent_pm giving a total of 1450. What this figure should actually be is 7200. Quite a
difference!
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Exercise 1

Using the property case study found in Appendix 1, carry out the following exercises.

10.

Retrieve all of the columns for all tenants.

Retrieve the surnames of all tenants

Retrieve the surnames and forenames of all tenants

Is the statement below correct?

select from prop_for_rent

If not, state why not below.

The following SQL statement has three syntax errors. Circle the errors and
then correct and execute the statement

select tenant_Id t_surname,
from tenant;

Retrieve all towns that properties are situated in.

List the monthly rents for all properties. Ensure that you are not repeating
data.

Add up the monthly rent, and the deposit amount

List the property_no, rent per month and the rent per month increased by 5%.
(Use 1.05)

List the property_no, rent per month and the rent per month increased by 5%.

Also list the annual rent including the poll tax amount.
Assume that the poll tax is already an annual amount.
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3. Output Customisation

3.1 Introduction

As you have seen the output that you see displayed on the screen is not always very
meaningful. A column name such as prop_rent_pm is reasonably straightforward,
and you could probably guess that this means rent per month. However sometimes
column names are less meaningful. In SQL, it is possible to tailor what appears as a
column name on the screen to make it more useful. This is achieved by using an
alias.

3.2 Objectives

By the end of this section you will be able to:

* Give a field a different name when it is displayed
» Concatenate fields
* Use a literal

* Sort the records retrieved from a table

3.3 Using an Alias

An alias in English simply means an assumed name. It means exactly the same in
SQL. It is just a string of characters that is used as the heading for a column or
arithmetic expression that is displayed on the screen, i.e. it is an assumed name for
the column heading. You saw earlier that when you use a mathematical calculation
in a select statement, the column name that appears on the screen is simply the
arithmetic expression, e.g. rent_pm + deposit_amount. It would be much better to
display this as for example total paid. In this case total paid would be the alias.
The SQL statement to display this alias would be

select property_no, rent_pm + deposit_amount as total paid
from lease;

Several column headings can be given an alias in the same select statement. For
example:
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select property_no, prop_rent_pm as rent, prop_rooms as rooms
from prop_for_rent;

In this case rent is an alias, or alternative nhame for prop_rent_pm, and rooms is an
alias for prop_rooms.

In Oracle you do not have to use the as part of the statement.
Instead, you can just leave a space:

select property_no, prop_rent_pm rent, prop_rooms rooms
from prop_for_rent;

Either method is correct and you can use whichever you prefer
In the rest of this guide, the as will not be used.

3.4 Concatenation (Stringing column names and/or literals

together)

Sometimes it is desirable to combine several columns together under one heading
when it is displayed. For example you may want to place the surname and forename
of a tenant together. Or you may want to place all of the address columns - street,
area, town, and postcode - under one heading called address. SQL allows you to do
this by using what is called the concatenate operator.

3.4.1 The Concatenate Operator

In Microsoft Access the concatenate operator is the & (ampersand) symbol.
If you use this in Oracle you will have problems.

The concatenate operator in standard SQL is simply the use of the double pipe
character ||. This is used to string columns and literals together. For example, if we
want to string together street and town with a comma in between, and give it a title of
address when displayed, we can use the following statement.

select prop_street ||, '|| prop_town address
from prop_for_rent;

This would appear as
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The Cedars, Newcastl e

Bel nont Road, Newcastl e
Bronsnere Court, Sunderl and
Lassiter Drive, Sunderland
Stretton Avenue, Newcastl e
Sharp Ri se, Durham

The Oaks, Tyne and Wear
Chat ham Road, Dur ham
Prudhoe Road, Sunder!| and
Charl es Drive, Houghton-Le-Spring
Chat ham Road, Dur ham
Stretton Avenue, Newcastle

12 rows sel ect ed.

We have strung together street and town, placed a comma between them, and
given the whole thing an alias called address.

Text can be added to appear on the screen with a column name, by using a
literal. For example

select 'Rent per month is', prop_rent_pm
from prop_for_rent;

will display the following output

" RENTPERMONTHI S' PROP_RENT_PM

Rent per nonth is 650
Rent per nmonth is 550
Rent per nonth is 450
Rent per nmonth is 450
Rent per nonth is 450
Rent per nmonth is 550
Rent per nonth is 300
Rent per nonth is 600
Rent per nonth is 400
Rent per nonth is 650
Rent per nonth is 600
Rent per nonth is 450

12 rows sel ect ed.

3.5 Ordering Rows Retrieved

The order in which information appears on the screen can sometimes be very
important, and indeed, helpful. For example it is useful to be able to view records in
alphabetical order, or to see rents in descending order so that the most expensive is
at the top of the list. In SQL it is possible to change the order in which records
appear using the order by clause.
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3.5.1 The Order By Clause

The order by clause is optional and the words asc or desc are used to determine
whether the sort will be in ascending or descending order. For example

select property_no, prop_street
from prop_for_rent
order by prop_street desc;

will place the output in descending street order.

N.B. If you do not add desc or asc to the order by statement, then by default the
order will be ascending.

Data can also be sorted using more than one column. When you do this, the first
column you name in the order by clause means that your data will be sorted first on
this column and then within that, on the next column you name. For example:

select property_no, prop_street, prop_pcode
from prop_for_rent
order by prop_street desc, property_no asc;

will sort the data by ascending property_no within descending street. If you try
out this statement you will see the following output.

PROPERTY_NO PROP_STREET PROP_PCO
1007 The Qaks NE8 3HS
1001 The Cedars NE76 7YU
1005 Stretton Avenue NES 3LK
1012 Stretton Avenue NE8 3LB
1006 Sharp Ri se DH5 9LT
1009 Prudhoe Road SR5 4TB
1004 Lassiter Drive SR6 12K
1008 Chat ham Road DH6 3HT
1011 Chat ham Road DH6 3HV
1010 Charles Drive DH7 6LB
1003 Bromsnere Court SR2 5BK
1002 Bel nont Road NE12 7BY

12 rows sel ect ed.

You can also use an alias in the order by clause. For example

select property_no, prop_street address
from prop_for_rent
order by address desc;

will order the output in descending street order.
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Exercise 2

In questions | to 4 write down whether the SQL statements are correct. Where
they are correct, name the alias. Where they are incorrect, state why.

1. select property_no, prop_rent_pm as rent
from prop_for_rent;

2. select property_no, prop_rent_pm rent
from prop_for_rent;

3. select distinct prop_street as address
from prop_for_rent;

4. select property_no, rent_pm+deposit_amount as total charge
from lease;

5. Using SQL, output the property_no, prop_rent_pm and the prop_rent_pm
increased by 5% for each property. In addition, display the column heading
for the existing rent as old_rent and the column heading for the increased rent
as new_rent.

6. Using SQL, display the surnames and forenames for each tenant in a single
column with a column heading of 'FULLNAME"'.

7 Write the SQL which will produce output in the following format

Tenant 3003 started the |lease for property 1001 on 12-JUN-1995
Tenant 3002 started the |lease for property 1002 on 12-JUN-2000
Tenant 3003 started the |lease for property 1002 on 12-JUN-1996
Tenant 3004 started the |lease for property 1003 on 12- MAR-1994
Tenant 3005 started the |lease for property 1004 on 21-MAY-2001
Tenant 3006 started the |lease for property 1005 on 30-JUL-1993
Tenant 3007 started the |lease for property 1006 on 01- MAY-1997
Tenant 3008 started the |lease for property 1005 on 21-APR-1995
Tenant 3003 started the |l ease for property 1008 on 15- MAR-1996
Tenant 3003 started the |l ease for property 1010 on 12-JUN-1995

Page 18




SStirk 30/01/2003

Write the SQL to produce output in the following format:

The tenant's surname is Riddell
The tenant's surname is Peters

N.B. You will select all surnames and so will have several more lines than are
shown here.

(HINT: To use a literal which has an apostrophe in it you use two single
guotes to indicate that this is an apostrophe to be used in the literal, and
not just the end of the literal. E.g. 'sue"s age is unknown")

Is the syntax for questions 9 and 10 correct? If not, circle the errors and correct and
execute the code.

9.

10.

11.

12.

select property_no, prop_street
from prop_for_rent;
order by descending property no;

select property_no, prop_pcode as postcode
from prop_for_rent
order postcode desc;

Write the SQL to display the property no, the street, the rent_pm and the poll
tax in the order ascending rent_pm within ascending poll tax.

Write the SQL to display the property no, the street and town separated by a
space and given a title of address, and the total annual rent. Order the output
by the first column in descending order
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4. Limiting Rows Selected

4.1 Introduction

When you select information from the database sometimes it is desirable to limit the
rows that you select. For example if there were 5000 rows of data in the
prop_for_rent table and you wanted to look at the details of only one property then
you would not want to have to select all 5000 rows. You would only want to retrieve
the details of the property you were interested in. You can reduce the number of
rows selected by use of the where clause.

4.2 QObjectives

When you have completed this section you will be able to:

» Retrieve specific records using the WHERE clause

» Retrieve specific records by using comparison and logical operators
» Retrieve specific records in a range of values

* Retrieve values from a set of values

* Retrieve values using wildcard features

4.3 The where clause

The where clause is part of the select statement and is optional. The where clause
limits the number of rows retrieved according to some criteria. So

select *
from prop_for_rent
where prop_rent_pm = 450;

would display only those properties with a monthly rent of £450.

4.4 Comparison Operators

The = symbol used in the above select statement is called a comparison operator
and is used in the normal way, i.e. to test if one thing equals another thing. There
are other comparison operators which you can use with the where clause.
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The full list is

Operator Meaning

= is equal to

< Is less than

> is greater than

<> or I= IS not equal to

<= is less than or equal to
>= is greater than or equal to

For example you could select all rows which had a rent per month which was more
than £450. Thus

select *
from prop_for_rent
where prop_rent_pm > 450;

45 Literals

Apostrophes are used to enclose any character based 'constant’, whenever they are
used in a command. The apostrophes, or quotes, tell SQL that whatever is inside
them is to be displayed EXACTLY, or literally as it appears.

In Microsoft Access you can use either double or single quotes for text literals. In
Oracle SQL*Plus only single quotes can be used.

Numeric literals, e.g. 90, should NOT be enclosed in quotes. Dates in Oracle should
be enclosed in single quotes and should not be enclosed between hash(#) symbols
as used in Access.

4.5.1 Using Literals in a where clause

You can use literals as your criteria for selection. For example

select property_no, prop_street, prop_town
from prop_for_rent
where prop_town ='Sunderland’;

will retrieve all properties in Sunderland.
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4.6 Logical Operators

SQL also allows you to retrieve information from a table based on more than one
column at a time. This involves using what are called logical operators to connect
the columns that are to be used in the where clause. The logical operators are:

Operator Meaning

AND All criteria must be met in order to
retrieve rows, i.e. columnl AND
column2 AND colurnn3 etc

OR Only one of the specified criteria must
be met, i.e. column 1 OR column2 OR
column3 etc

NOT specified criteria is NOT valid

There can only be one where clause in a select statement, so if you want to combine
and and or operators, you must use brackets to identify the precedence of selection
criteria. This is just the same as using brackets to show which part of a mathematical
calculation is carried out first. For example

select property_no, prop_town, prop_rent_pm
from prop_for_rent

where prop_town = 'Sunderland'

and prop_rent_pm > 400;

will select rows which meet both criteria. However

select property_no, prop_town, prop_rent_pm, prop_poll_tax
from prop_for_rent

where prop_town ='Sunderland'

and (prop_rent_pm >400

or prop_poll_tax >100);

will select all properties in Sunderland which either have a monthly rent that exceeds
£400 or have a poll tax that exceeds £100. The brackets mean that the OR part of
the statement is executed before the AND part of the statement.
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4.7 Selecting Rows Within a Range of Values

USING 'BETWEEN'

The where clause can be phrased so that you can select a row within a range of
values. For example, if you wanted to select all property numbers that have a rent of
between £200 and £500 you could write the statement

select property_no, prop_rent_pm
from prop_for_rent

where prop_rent_pm >= 200

and prop_rent_pm <= 500;

However, SQL provides the between operator to specify a range. For example

select property_no, prop_rent_pm
from prop_for_rent
where prop_rent_pm between 200 and 500;

will select properties which have a prop_rent_pm between 200 and 500 inclusive.

4.8 Selecting Rows From a Set of Values

4.8.1 Using 'IN'

Another type of query that can be used is when rows are to be selected from a
set of possible values. For example

If the details of tenants with 3 possible surnames are required then the following
select statement could be used.

select *

from tenant

where t_surname ='Jackson’
ort_surname = 'Stones’

or t_surname ='Riddell’;

An alternative to this is to use the in operator. Thus

select *
from tenant
where t_surname in (‘Jackson’, 'Stones’, 'Riddell");
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4.9 Selecting Values Using Wildcards

4.9.1 Using 'LIKE'

It is useful in any language to be able to retrieve data, even when you do not know
the exact value of what you are looking for. For example, you may remember that a
person's surname begins with S, but not remember any more than that. If you
wanted to select all tenants who had a surname which began with an S, then the
SQL statement would be

select *
from tenant
where t_surname like 'S%;

The wildcard % (percentage sign) tells SQL to match on any sequence of characters
that follow the letter S.

Note that the wildcard character used in SQL*Plus is different from that of Microsoft
Access. In Access you use an asterisk (*) whereas in Oracle you use the percentage
(%) symbol).

You can also use an underscore to mean any single character. For example if you
are unsure whether someone's name is Stones or Slones, you could use the
following statement

select *
from tenant
where t_surname like 'S_ones’;

The like operator is used whenever you want to match characters using the % or _
characters.

4.9.2 Use of NOT

You can also use NOT as the negation of several commands - such as NOT LIKE,
NOT BETWEEN etc.

For example
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select *
from tenant
where t_surname not like 'S%;

will retrieve all rows which do not start with an S
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Exercise 3

For question | & 2 identify which of the SQL statements are correct. If
statements are incorrect, circle the errors, and then correct and execute the
statements using SQL.

10.

select property_no, prop_street, prop_town
from prop_for-rent
where town = SUNDERLAND;

select surname
from tenant
where t_max_rent = 300

Display the streets which are not in Sunderland. Also include the town in your
guery so that you can check that it is correct.

Display the details of all tenants with the name '‘Barrymore'.

Display all properties that have a rent per month that is more than £600. (Use
the prop_for_rent table)

Display all properties in Newcastle which have a rent of more than £350 but
which also have a poll tax of more than £200.

Display details of leases where the deposit is £100 and the payment method
was by Standing Order (Entry on the table will be S)

Display details of leases where payments were made by Cheque (Entry will be
C) and where the lease started after 21-MAY-1995.

Display details of all properties in the East Mickley, Grangetown and Sulgrove
areas.

Using Not, display all properties which are not in East Mickley or Grangetown.
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5. SOL Functions

5.1 Introduction

Many of you will have used a spreadsheet before, and will have used spreadsheet
functions such as SUM, AVERAGE, COUNT etc. Functions can be used in SQL
statements in a similar way. In SQL, functions can be used to operate on both text
and numbers. Only some of the more common functions will be described here.
You can use the on-line help to discover more functions for yourself. It is expected
that you will do this!

5.2 Objectives

By the end of this section you will be able to:

* Use some string handling functions
* Use some character handling functions
e Use some group functions

+ Use some date functions

5.3 Numeric Functions

5.3.1 The round function

The round function shortens a number to a specified number of decimal places. So
for example

select round(prop_rent_pm + prop_poll_tax,1)
from prop_for_rent;

will output the accumulated prop_rent_pm and poll tax to one decimal
place. The 1 in this statement indicates the number of decimal places. If this is
not specified it will default to the nearest whole number, i.e. no decimal places.

Null Values

Sometimes the value of a column in a table may not be known. For example, a
person's first name may not be known, and this may be perfectly legitimate and
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allowable. In the property database, for example, some properties may not have an
area in their address. In order to allow values to be unknown a column on a
database can be set up as NULL when creating the database. A NULL value means
that it is allowable to have columns in the database which have no values stored in
them. This is not the same as zero or spaces. It simply means not known. There
are cases where we would NOT want to allow values to be unknown. For example,
we would never want a column which was the primary key to be not known as this
would defeat the purpose of having a primary key - if there was no value how could it
uniquely identify a row? When columns MUST have a value they have to be defined
when creating the database. Such columns are defined as NOT NULL.

5.3.2 The nvl function

If a value has been set up on the database as NULL, then it cannot be used in
mathematical calculations. The nvl function enables a null value to be converted.
For example, if the deposit_amount on the lease table had been set up as NULL we
can ensure that a value is returned using the following statement

select property_no, nvl(deposit_amount,0)
from lease;

This will mean that if SQL finds a NULL value in the deposit_amount column, it will
replace it with a O when it is displayed. If the deposit_amount column did have a
value in it, then it would simply return that value.

N.B. The lease table has no null values in it, so these examples are for
illustration purposes only.

You can also use IS NULL (or IS NOT NULL) as part of select statement. For
example

select property_no, deposit_amount
from lease
where deposit_amount is not null;

would retrieve all properties where the deposit_ amount contained a value.
Conversely

select property_no, deposit_amount
from lease
where deposit_amount is null;

would retrieve all properties where the deposit_amount does not contain a value.
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5.4 String Handling Functions

A string of characters is simply a sequence of characters, and there are a number of
functions which handle strings.

Please note that the string handling function in SQL*Plus is quite different to that of
Access. In Access there are three main functions (Left, Mid and Right). In Oracle
there is only one function.)

5.4.1 The substr Function

The word substr stands for sub-string, so as you might expect it deals with parts of a
'string' of characters. It returns whatever part of the string you specify. An example
statement might be

select t_surname, substr(t_forenames, 1,1) first_initial
from tenant
order by t_surname;

will give the following output

T_SURNANME
Barrynore
Carling
Jackson
Kar pi ng
Pet er

R ddel

St ones

St ones

T

Lz @T

8 rows sel ect ed.

Let us look at this function in more detail by breaking down the statement

substr(t_forename,1 ,1)
There are three items inside the brackets, these are called arguments:

a) The first argument is the name of the column that you want the substr
function to operate on - in this case forename.

b) The second argument is the start position of the string you want to be output -

in this case the first number 1 tells SQL that you want to start with the first
character of the forename.
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C) The third argument is the length of the string. Again, in this example, the
length is 1. The full SQL statement above therefore displays the surname and
the first character of the forename. If the third argument had been a 4, then it
would have output the first 4 characters of the forename.

Notice as well that the alias first_initial cannot be fully displayed because the
column is only one character wide. Therefore only the first character is shown (F).

COMMON ERRORS

Typing in the third argument as the end position of the substring within the original
string is a very common error. For example, the property no is defined on the table
as 5 characters long. If you wanted to select the last two characters of the
property _no, you would use the statement

select substr(property_no,4,2)
from prop_for_rent;

So if a property_no was 10012, this would output 12

The mistake that is made is to write the statement like this
select substr(property_no,3,5) from property;

The 5 is used in error because 5 is the last character position of the original
string, i.e. it is the total length of the property _no. This statement would mean
that SQL would start at position 3, and then count 5 from that position. As there
are only 2 characters left in the string, this would be incorrect. What we want to
do is select the length of the substring.

Remember, the numbers are (a) start position of the sub-string (b) length of
the substring.

BRAIN TEASER

N.B. There is a further problem with using a sub-string function on the property no
column, due to the way the property_no has been defined. Try to spot the problem.
If you can't, then ask your tutor!

5.5 Character Handling Functions

5.5.1 The rpad Function

The word rpad stands for right pad, and this function does just that. It pads out the
right end of a string of characters, with whatever you specify, up to a particular
length.

For example

select rpad(t_surname, 30, '*) padded_surname
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from tenant
order by t surname;

will set the length of the surname to 30 characters and pad out any blank characters
with asterisks. It will also place the output in surname order. The output would look
like this:

PADDED_SURNAME

BarI’yI’TDI’e*********************
Carl | ng***********************
Jackson***********************
Kar pl ng***********************
Pet er*************************
Ri ddel I kkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkkhkkhkhkkikkhkkhkkhkhkhx
St Ones************************
St Ones************************

8 rows sel ect ed.

5.5.2 The lower and upper Functions

These functions force the whole of a string of characters to be displayed as either
lower or upper case as appropriate. So

select lower(t_surname)
from tenant;

will display the surname in lower case characters, no matter how it appears in the
database.

LOVER( T_SURNANE)

riddel |
pet er

j ackson
st ones
kar pi ng
st ones
barrynore
carling

8 rows sel ected.

The 'upper' function will display the output in capital letters. Thus

select upper(t_surname)
from tenant;

will give the following output:
UPPER( T_SURNANME)
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Rl DDELL
PETER
JACKSON
STONES
KARPI NG
STONES
BARRYMORE
CARLI NG

5.5.3 The initcap Function

This works very much like the upper and lower functions, but it forces the first letter
of each word to be displayed as upper case.

select initcap(t_surname)
from tenant;

I NI TCAP( T_SURNANE)
R ddel

Pet er

Jackson

St ones

Kar pi ng

St ones

Barrynore

Carling

5.6 Date Functions

The ability to manipulate dates can often be very important in a commercial
environment. For example you can compare today's date with date columns to
calculate overdue payments, or you can subtract one date from another to find out
how many months there are in between them - useful for clients requiring a visit at six
monthly intervals. SQL provides several functions to manipulate dates.

5.6.1 The sysdate Function

The word sysdate stands for system date. This function allows you to compare a
date held in a table with the system date (which is usually today).

This is the equivalent function to ‘Now’ in Access.

For example

select *
from lease
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where enddate = sysdate;

would display all leases that are due to end today (if any)

5.6.2 The add_months Function

This function adds a specified number of months to a date. For example

select stdate, add_months(stdate, 6) visit_due
from lease;

will add 6 months on to the start date of the lease agreement. The output would
be as follows:

STDATE

12- JUN- 1995
12- JUN- 2000
12- JUN- 1996
12- VAR- 1994
21- MAY- 2001
30-JUL- 1993
01- MAY- 1997
21- APR- 1995
15- MAR- 1996
12- JUN- 1995

VI SI T_DUE

12- DEC- 1995
12- DEC- 2000
12- DEC- 1996
12- SEP- 1994
21- NOV- 2001
30- JAN- 1994
01- NOV- 1997
21- OCT- 1995
15- SEP- 1996
12- DEC- 1995

10 rows sel ect ed.

You can see from this though that some of the dates are not actually very useful
because they include dates in the past. To ensure that you only display visit dates
that are relevant you could add to the query:

select stdate, add_months(stdate, 6) visit_due
from lease
where add_months(stdate,6) > sysdate;

STDATE VI SI T_DUE

21- MAY- 2001 21- NOV-2001

N.B. If you run this query then your output will be different, since it will depend
on the day on which you run the query as time always moves on!

5.6.3 The months_between Function

The months_between function will display the number of months between two dates.
In the example below, the time that has elapsed between the start date of the lease
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and today will be displayed in months. The output will also be rounded to the nearest
whole number.

select property_no, round(months_between(sysdate,stdate))
from lease;

PROPERTY_NO ROUND( MONTHS_BETWEEN( SYSDATE, STDATE) )

1001 71
1002 11
1002 59
1003 86
1004 -1
1005 93
1006 48
1005 72
1008 62
1010 71

10 rows sel ect ed.

You can see from the data that one start date has a negative figure. This is because
one start date is actually AFTER todays date (i.e. the date on which this query was
run). If you run this query for yourself you will, of course, find a different number of
months displayed because you are running your query on a different date!
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5.7 Group Functions

When you select information from the tables in the database you normally retrieve
several rows. However, sometimes it is useful to be able to show a single value such
as a total value for all rows. For example, when you add up the value of a column in
a spreadsheet, the result is just one value, i.e. the total. There are a number of group
functions in SQL which allow you to do this.

5.7.1 The avg Function
This enables you to calculate an average. Thus

select avg(rent_pm)
from lease;

will display the average amount paid by tenants as per the following example.

AVG( RENT_PM)

5.7.2 The max and min Functions
These functions are probably self-evident

select max(rent_pm)
from lease;

will display a single value for the maximum rent.
MAX( RENT_PM

600
Using min will produce the opposite result.

select min(rent_pm)
from lease;

M N( RENT_PM)

5.7.3 The Count Function

The count function is very useful if you want to know how many rows exist. The
format of this is as follows:
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select count(property _no)
from prop_for_rent;

This would count the number of properties held on the prop_for_rent table.

COUNT( PROPERTY_NO)

5.7.4 The Sum Function
The sum function is used to give a total figure. For example

select sum(prop_poll_tax)
from prop_for_rent;

SUM PROP_POLL_TAX)

3560. 12

5.8 Grouping results - the GROUP BY clause

The group by clause enables the rows retrieved using a group function to be divided
into smaller groups. For example, if you calculated the average, minimum and
maximum salaries this would look like the kind of totals that you might have at the
end of a report. However, it is often useful to have sub totals. The group by clause
is used to do this. There are one or two rules for the use of the group by clause:

 When the group by clause is used, each item in the select statement must be
single valued per group.

» Columns used in the select statement must appear in the group by clause, unless
they are only being used in a group function.

For example, to find the number of staff working in each branch and the total of their
salaries you would use

select branch_no, count(staff_no), sum(staff_salary)
from staff
group by branch_no;

This would give the following output:

BRANCH_NO COUNT(STAFF_NO) SUM(STAFF_SALARY)
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101 2 37350
102 2 32500
103 1 35000
104 2 34750

Without the group by clause you would retrieve only a single value with the group
functions and so you would not be able to list the branch number. If you tried to do
this you would obtain an error message:

select branch_no, count(staff _no), sum(staff _salary)
from staff;

select branch_no, count(staff_no), sum(staff_salary)

*

ERROR at line 1:
ORA-00937: not a single-group group function

5.9 Restricting Grouping - use of the HAVING clause

The having clause is designed for use with the group by clause to restrict the groups
that appear. This is very similar to the where clause, except that the where clause
filters individual rows, whereas the having clause filters groups. N.B. The where
clause cannot be used with group functions. If you wanted to display the number of
staff, and the average salaries of staff for each branch with more than one member
of staff working there you could use the following query:

select branch_no, count(staff_no), avg(staff _salary)
from staff

group by branch_no

having count(staff_no) > 1,

BRANCH_NO COUNT( STAFF_NO) AVG( STAFF_SALARY)

101 2 18675
102 2 16250
104 2 17375
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Exercise 4

10.

Output the property number and the start and end dates for those tenants
currently still occupying a property.

Output the property number, lease start and end dates for those tenants who
have vacated a property.

Output the average poll tax amount.

The last two characters of the property_no column provide the property
number for a particular property. Output this number and the street, town and
postcode of all properties. Order the output in descending property number
within ascending street order.

Display the property number (as per question 4), street, town, and postcode
where the street name begins with a P.

Add together the rent per month and the deposit amount rounded to two
decimal places for each leased property.

Using the lease table, display the total amount of rent, the number of rents
and the average of those rents.

Display all tenants who prefer a flat and who do not wish to pay more than
£400 in rent. Output the name of the tenant in capital letters.

How many rows are there in the branch table?

Display the branch number, and the number of properties dealt with by each
branch.
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6. Selecting Data from More Than One Table

6.1 Introduction

You have already been introduced to the concept of primary and foreign keys in your
Level 1 database Module. You will use that knowledge in this section to learn more
about joining tables together.

So far, all of the select statements that you have been using, have retrieved data
from only one table. Often it is necessary to select information from more than one
table. In order to do this the tables have to be joined. The SQL join operation
combines information from two tables by forming pairs of related rows from the two
tables. The pairs that are formed are those where the matching columns in each
table have the same values. For example in our case study, the branch_no in the
staff table has the same values as the branch_no in the branch table. To perform a
join we simply include more than one table in the from clause and use the where
clause to specify the matching columns.

6.2 Objectives

By the end of this section you will be able to:

e Write an SQL statement to join two tables

* Write an SQL statement to join more than two tables

6.3. Equi-joins

The most popular form of joining tables is by joining them according to two values in
two different tables that are the same as each other, This is called an equi-join in
standard SQL - because the two values are equal.

Note that the Access syntax using INNER JOIN does not exist in Oracle. Oracle
uses much more standard SQL than Access.

For example, if we want to list the branch_no, branch_town, staff no, and
staff_surname for all branches, a join is required. If you look carefully at the case
study you will see that this is because some of these columns are in one table and
some are in another. The name of staff for example, is in the staff table, whereas the
branch town is in the branch table.
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BRANCH STAFF

BRANCH NO | BR_TOWN BRANCH NO | STAFF NO STAFF_SURNAME
101 A Sunderland 101 A 201 Stewart
102 Newcastle 101 202 Jones
103 Whitburn 102 203 Murphy
104 Durham 102 204 Farrell
103 205 Kilburn
104 206 Shaw
104 206 Sheldon
Primary Key Foreign Key

The SQL to perform this join would be

select branch.branch_no, br_town, staff_no, staff surname
from branch, staff
where branch.branch_no = staff.branch_no;

BRANCH NO BR TOMW STAFF_NO STAFF_SURNANE

101 Sunderl and 201 Stewart
101 Sunderl and 202 Jones

102 Newcastl e 203 Mur phy
102 Newcastl e 204 Farrell
103 Wi tburn 205 Kil burn
104 Dur ham 206 Shaw

104 Dur ham 207 Shel don

7 rows sel ected.

If you examine this statement you will see that we have selected from two tables - the
branch table and the staff table. In the where clause, we have prefixed the name of
the columns with the name of the tables. It has also been necessary to qualify the
branch_no in the select clause with the table name. The branch_no could have
come from either table because the column name is the same.

If you try to select a column which has the same name in more than one of the tables
that you are selecting from you will see the following error.

ORA-00918: column ambiguously defined

You can also use aliases for the table name - which can give you less typing to do.
The same query could have been written:

select b.branch_no, br_town, staff no, staff surname
from branch b, staff s
where b.branch_no = s.branch_no;
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The table branch has been given an alias of b and the staff table has been given an
alias of s. The alias can then be used to qualify a column that may be ambiguously
defined. If an alias is used then it must be used everywhere the table name would
be used.

COMMON ERROR

It is common to forget to define the abbreviation in the from clause and then try to
use it in the where clause. The abbreviation b.branch_no in the select statement is
only necessary if you are selecting a column which has the same name in another
table that you are selecting from. A common error is to forget to do this when it is
necessary.

6.4 Joining More Than Two Tables

Joins can be used to select information from many tables at the same time, making it
possible to perform very complex queries. The AND and OR logical operators are
used to do this. For example if we wanted to display for each branch the staff who
manage properties, including the town in which the branch is located and the
properties that they manage we woule need to retrieve information from the branch
table, the staff table and the prop_for_rent table. Thus

BRANCH STAFF
BRANCH_NO | BR_TOWN BRANCH_NO STAFF_NO
101 A Sunderland 101 A | 201
102 Newcastle 101 202
103 Whitburn 102 203
104 Durham 102 204
103 205
104 206
104 206
Primary Key
Primary Key Foreign Key
PROP_FOR_RENT Foreign Key
PROPERTY_NO | STAFF_NO
1001 201
1002 201
1003 203
1004 204
1005 204
etc
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select b.branch_no, br_town, s.staff _no, property _no
from branch b, staff s, prop_for_rent p

where b.branch_no =s.branch_no and

s.staff_no = p.staff_no;

BRANCH NO BR TOMWN STAFF_NO PROPERTY_NO
101 Sunderl and 201 1001
101 Sunderl and 201 1002
102 Newcastl e 203 1003
102 Newcastl e 204 1004
102 Newcastl e 204 1005
104 Dur ham 206 1006
103 Wit burn 205 1007
104 Dur ham 206 1008
104 Dur ham 206 1009
102 Newcastl e 204 1010
104 Dur ham 206 1011
102 Newcastl e 204 1012

12 rows sel ect ed.

The branch and staff details are joined using the branch_no (where b.branch_no =
s.branch_no) and the staff and prop_for_rent tables are joined using the staff _no
(s.staff_no = p.staff_no) to link staff to the properties they manage.

Cartesian Product

If you join tables incorrectly, or if you leave out the join condition completely, you will
display all combinations of rows. In the above example if you had left out the where

clause which joins the tables you would have displayed 4 (branches) x 7 (staff) x 12
(properties), i.e. 336 rows. In a large database this would take hours to perform the

query and possibly result in millions of (incorrect) rows being retrieved. This is called
a cartesian product and is best avoided!
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Exercise 5

1. Display the tenant name, and property address for all leases where the
tenancy start date is between 1st January 1995 and 1st January 1997
inclusive.

2. Display the surname and initial of owners of properties that are currently the

subject of a lease agreement, i.e. where a tenant still occupies the property.

3. Display the property number, and inspection date, of all properties which have
been inspected. Also show the name of the member of staff who did the
inspection.
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7. Sub Queries

7.1 Introduction

Some SQL statements can have a complete select statement embedded in them.
The results of this inner select are used within the outer statement to determine the
final result. This is called a sub query. A subquery is simply a SELECT statement
that is nested within another SELECT statement. This section will show you how to
write sub queries.

7.2 QObjectives

At the end of this section you will be able to:

» Describe the types of problem that sub queries can solve
» Write single-row subqueries

» Write multiple row sub queries

7.3 Using a Subquery to solve a problem

Suppose you want to know who has a salary greater than Shaw. To solve this type
of problem you need two queries, one query to find out how much Shaw earns, and
another to find out who earns more than that amount. You can solve this problem by
combining two queries, one inside the other.

Main Query

0 Which employees have a salary greater than Shaw’s salary?’

Subquery
?

. What is Shaw's salary?

The format of the query would be:

select column 1, column?2
from table
where column =

(select column

Page 44



SStirk 30/01/2003

from table
where condition);

The sub query is sometimes called a sub-select. Usually, the sub-select is executed

BEFORE the main outer select, because the answer to the sub-select is needed for
the outer one.

7.4 Sub queries that return one row

For example, to display the staff who work in the Newcastle branch you would use
the following query

select staff _no,staff forenames, staff surname
from staff
where branch_no =

(select branch_no

from branch

where br_town ='Newcastle);

STAFF_NO STAFF_FORENAMES STAFF_SURNAME
203 Tina Murphy
204 George Farrell

The inner select statement (select branch_no from branch) finds the branch number
that corresponds to the branch with the town ‘Newcastle’. Having obtained this
branch number, the outer select statement then retrieves the details of all staff who
work at this branch. In other words, the inner select statement creates a temporary
table that contains the branch_no (102) so that the outer select statement becomes

select staff _no,staff forenames, staff surname
from staff
where branch_no = 102;

The important difference between a simple query and a sub query is that the value of
the inner query is NOT KNOWN until the query is run - If you did know it then you
would use a simple query.

In the above example, the branch number ‘102’ is a single value, i.e. there is only
one branch in Newcastle. The sub query that returned the value of 102 is called a
single row sub query. When a sub query returns only one row, a single row operator
should be used,e.g, =, >, . If there had been more than one branch in Newcastle you
would have obtained an error message saying that the single row sub query returns
more than one row.
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7.5 Sub queries that return more than one row

The following query will display staff with the lowest salary in each branch

select staff _surname, staff_forenames, staff_salary, branch_no
from staff s
where staff _salary in

(select min(staff_salary)

from staff

where branch_no = s.branch_no);

STAFF_FORENAMES STAFF_SURNAME STAFF_SALARY BRANCH_NO
St ephani e Shel don 12300 104
John St ewar t 12350 101
Geor ge Farrell 14500 102
M chael Ki | burn 35000 103

7.6 Ordering Data with Sub queries

When you use a sub query you cannot use the ORDER BY clause within the inner
select statement. If order by is used it must appear as the last statement in the main
(outer) SELECT statement. The statement would then look like this:

select staff no,staff forenames, staff surname
from staff
where branch_no =
(select branch_no
from branch
where br_town ='Newcastle")
order by staff_no desc;

STAFF_NO STAFF_FORENAMES STAFF_SURNANMVE
204 Ceorge Farrell
203 Ti na Mur phy

7.7. EXISTS and NOT EXISTS

Exists and not exists are designed for use with sub queries. They simply produce a
true or false result. For example if we wanted to find all staff who work in the
Sunderland branch we could use
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select staff _no, staff_forenames, staff surname
from staff s
where exists
(select *
from branch b
where s.branch_no = b.branch_no and
br_town ='Sunderland");

STAFF_NO STAFF_FORENAMES STAFF_SURNANVE
201 John St ewart
202 Jani ce Jones

The same query could have been written using a join.

select staff no, staff_forenames, staff surname
from staff s, branch b

where s.branch_no = b.branch_no and

br_town ='Sunderland’;

What does this tell you about the use of the subquery?
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Exercise 6

1.

Find the member of staff who earns the lowest salary (the lowest salary is
unknown).

Find the employees who earn the maximum salary in their branch. Display the
result in ascending order of salary.

Find the members of staff who work in the same branch as Tina Murphy.

Show the following details for any member of staff who earns a salary less
than the average for their branch.

STAFF_SURNANMVE STAFF_FORENAMES STAFF_SALARY BRANCH_NO
St ewar t John 12350 101
Farrell Geor ge 14500 102
Shel don St ephani e 12300 104

Display the following information for the branch with the highest salary bill.

BRANCH _NO SUM STAFF_SALARY)
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8. Modifying data in tables

8.1 Introduction

There are three commands that allow data in tables to be modified. These are:-

INSERT
UPDATE
DELETE

In this section you will learn how to update tables usiing SQL statements.

8.2 Objectives

By the end of this section you will be able to:

» Insert data into an existing table
» Update data in an existing table

* Delete data from an existing table

8.3 Inserting data

Data can be inserted into a new empty table, or into a table which already has data
in it. There are one or two rules though.

a) There must be an insert statement for every row
b) The data type of the values must correspond to the data type of the column.
c) The values that you insert are in the order that the columns appear on the table.

An example of the insert statement is

insert into branch
values (105,'25 Sunny Street',NULL,'Sunnyside','SR4 5TH', '0191 5362528");

insert into branch
values (106,121 Dunhelm Road',NULL,'Durham’','DH8 5SH', '0191 2332512');
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8.4 Updating data

The values in a table can be updated using the SQL update statement
An example statement would be

update prop_for_rent
set prop_rent_pm = prop_rent_pm * 1.1
where lower(prop_town) = ‘newcastle’;

When using the update statement the name of the table comes before the names of
the columns. The where part of the statement identifies the rows that are to be
updated, and the set part of the statement identifies the column(s) to be changed.

8.5 Deleting Data

You can either delete all rows or a single row from a table. For example, the
command

delete from prop_for_rent
where property_no = 1008;

would delete the details for this property_no. If there was no where clause, and we
had just stated

delete from prop_for_rent;

This would completely empty the table - so take care.
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Exercise 7

1.

Increase the prop_poll_tax held on the table by 5% for all properties in
Durham

Insert three new rows of data into the viewing table (make up the data but
ensure that the property number and the tenant number both exist))

A mistake has been made on the viewing table, the details of the viewing for
property 1006 on 11th June 1997 should not have been entered. Delete this
row.
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9. Creating tables

9.1 Introduction

So far in this Unit, we have looked at ways of selecting, creating and updating data in
tables that already exist. In this section we will look at how you create your own
tables.

9.2 Objectives

By the end of this section you will be able to

+ Create a table
* Drop atable

*+ Create a view

9.3 Create table command

Using the text editor, we will create a new table to be added to the property
database. We will call the new table advert. Each property will be advertised in a
particular newspaper. A table and its columns must be created before you can put
data into it. When you create a table the definition of the table is ready to be stored
in the data dictionary. When you insert data into these tables, the data is not made
permanent until you commit it. To commit data, you simply use the commit
command at the end of the file.

commit;

Before a commit takes place , it is possible to undo the creation of data by rolling it
back. The command to do this is

rollback;

Using the rollback command enables you to undo all database changes since the
last commit statement was used.

In order to illustrate the creation of tables we will look at one of the create table
commands used in the property.sql file.

create table viewing
(property_no number(5) not null references prop_for_rent(property_no),
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tenant_no number(5) not null references tenant(tenant_no),
date_view date,

comments varchar2(50),

primary key(property_no,tenant_no));

There are several important points to note. Firstly, you have to type in the word table
as well as the name of the table. The second important point is that you can use
constraints when you create tables. For example, notice the ‘references’ constraint
placed on this table. This ensures that the property number on the viewing table can
only be inserted if the property number exists on the property table. This ensures the
integrity of data, i.e. no one can view a property that does not exist! The primary key
of the table is also set up when the table is created. In this case it is a compound
key made up of the property number and the tenant number.

There are several data types that can be used in Version 8 of Oracle:-

Datatype Description

VARCHAR2(size) Variable length character data. A
maximum size must be specified

CHAR(size) Fixed-length character data

NUMBER Numeric data

DATE Date and time data

LONG Variable length character data - Can be
up to 2 Gigabytes

CLOB Single byte character data - up to 4
Gigabytes

BLOB Binary data up to 4 Gigabytes

BFILE Binary data stored in an external file -
can be up to 4 Gigabytes

The most usual ones used are the first four in the table.

9.4 Dropping (deleting) a Table

To remove the definition of a table from the data dictionary, you have to use the drop
table command. The format of this is

drop table tablename,;
When you drop a table, this deletes not only the definition of the table, but all of the

data in it too. It is usual to place the drop table command at the beginning of the text
file.

Page 53




SStirk 30/01/2003

Exercise 8

1. Using a text file write the SQL statement to create the advert table.
The table consists of the following columns

Column name Data Type Size Null Allowed?
advert_id number 8 No
newpaper_name  varchar2 25 No
property_no number 5 No

The primary key is the advert_id and the property_no together.
A constraint should be placed on the table to ensure that an advert can only
be placed for a property that exists.

Ensure that a drop table command has been placed at the start of the file and
that there is a commit at the end of it.

NOTE: When you run your file the commands will be executed
sequentially, so that if the table already exists it will be dropped first, and
then created. If the table does not already exist, then SQL will attempt to
execute the drop statement, but will give an error message saying that
the table was not found. This will not cause a problem as it will then
continue to be executed and the table will be successfully created -
provided that you have not made any errors in your CREATE TABLE
statement.

2. Save your file. Call it advertcreate.sql
Run the file using the start command, i.e.

start advertcreate
When you have done this, you should see a message saying that the table
has been created. If you get an error message go back to your file and correct

the errors, then run the file again.

Remember that you will need to state the full path name of the file.

3. Insert some values into the advert table. (Make up your own data - but
remember the constraint placed on the table!)
Remember as well that you need an insert statement for every row.

Your text file should now consist of
a drop table statement

a create statement

an insert statement (several)

a commit command

4. Save and rerun your file to insert the data.
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9.5 Creating a view

A view is a subset of the database presented to the user. There are several
advantages to using a view.

* It promotes security by restricting access to limited data.
* It can make complex queries easier
» It allows you to present different views of the data to different people

A view can be queried in the same manner as a real table. Creating a view is very
similar to creating a table.

create view staff_salaries as
select staff_no, staff_surname, staff_forenames, staff_salary
from staff;

Notice that not all of the columns from the staff table have been included in the view.
This is a very useful security feature as it can be used to prevent users from seeing
sensitive information.

All the usual parts of a select statement that you have learned so far can be used
when creating a view. The where clause and table joins can also be used.

You select information from a view in exactly the same way that you select it from a
table. For example, to select information from the above view:

select *
from staff_salaries;
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Exercise 9

1. Create a view, which shows the lease no, property_no and rent_pm for each
property that has a monthly rent of more than £500. Display a new column
heading for the rent per month as 'expensive’.

2. Have a guess at the statement that would drop the view you have just created.
Write down the statement here - then try it out.
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APPENDIX 1

PROPERTY RENTAL SERVICES

CASE STUDY
TENANT STAFF BRANCH
holds Carries out manages offers
\
VIEWING INSPECTION
J
Is held by undergoes Is managed b
/ / \9 y
PROP
LEASE FOR owns OWNER
RENT Is owned by L
/

associated with

PROP_TYPE
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DEPOSI T AMDUNT

DEPOSI T_PAI D
STDATE
ENDDATE

VI EW NG
Name

PROPERTY_NO
TENANT_NO
DATE_VI EW
COWMENTS

TENANT
Name

T _PREF_TYPE
T_MAX_RENT

| NSPECTI ON
Name

PROPERTY_NO
STAFF_NO
I NSPECT_DATE
COWENTS

PROP_FOR_RENT

PROPERTY_NO
PROP_STREET
PROP_AREA
PROP_TOMN
PROP_PCODE
PROP_TYPE
PROP_ROOVB
PROP_RENT_PM

PROP_POLL_TAX

* OANER_NO

* STAFF_NO

* BRANCH_NO
AVAI LABLE
COWMENTS
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Type
NUMBER( 5)
NUMBER( 5)
NUMBER( 5)
NUMBER( 6, 2)
CHAR(1)
NUMBER( 6, 2)
CHAR(1)
DATE

DATE

Type

NUVBER( 5)
NUVBER( 5)
DATE
VARCHAR2( 50)

Type

NUMBER( 5)
VARCHAR2( 25)
VARCHAR2( 25)
VARCHAR2( 25)
VARCHAR2( 20)
VARCHAR2( 20)
VARCHAR2( 8)
VARCHAR2( 12)
CHAR(1)
NUMBER( 6, 2)

Type

NUVBER( 5)
NUVBER( 5)
DATE
VARCHAR2( 50)

Type

NUMBER( 5)
VARCHAR2( 25)
VARCHAR2( 20)
VARCHAR2( 20)
VARCHAR2( 8)
CHAR(1)
NUMBER( 2)
NUMBER( 7, 2)
NUMBER( 6, 2)
NUMBER( 5)
NUMBER( 5)
NUMBER( 3)
CHAR(1)
VARCHAR2( 150)
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PROP_TYPE
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Narme Nul | ? Type
PROP_TYPE NOT NULL CHAR(1)
TYPE_DESC NOT NULL VARCHARZ2( 15)

ONNER
Narme Nul | ? Type
OMNMER_NO NOT NULL NUMBER(5)
OW _SURNANMVE NOT NULL VARCHARZ2( 25)
OW _FORENAMES NOT NULL VARCHARZ2( 25)
OW STREET NOT NULL VARCHARZ2( 25)
OW AREA VARCHAR2( 20)
OWN TOMWN NOT NULL VARCHARZ2( 20)
OW_PCODE NOT NULL VARCHAR2( 8)
OW FEE NUMBER( 6, 2)

STAFF
Narme Nul | ? Type
STAFF_NO NOT NULL NUMBER(5)

* BRANCH_NO NUMBER( 3)
STAFF_SURNANMVE NOT NULL VARCHARZ2( 25)
STAFF_FORENAMES NOT NULL VARCHARZ2( 25)
STAFF_STREET NOT NULL VARCHARZ2( 25)
STAFF_AREA VARCHAR2( 20)
STAFF_TOM NOT NULL VARCHARZ2( 20)
STAFF_PCODE NOT NULL VARCHAR2( 8)
STAFF_TELNO VARCHAR2( 12)
STAFF_CENDER CHAR( 1)
STAFF_SALARY NUMBER( 8, 2)

BRANCH
Narme Nul | ? Type
BRANCH_NO NOT NULL NUMBER( 3)
BR_STREET NOT NULL VARCHARZ2( 25)
BR_AREA VARCHAR2( 20)
BR_TOMNWN NOT NULL VARCHARZ2( 20)
BR_PCODE NOT NULL VARCHAR2( 8)
BR_TELNO VARCHAR2( 12)
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