Structured Query Language
(Part 2)
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Capabilitiesof SQL SELECT
Statements

m A SELECT statement retrieves information from the
database. Using a SELECT statement, you can do the
following:

« Projection: You can use the projection capability in
SQL to choose the columnsin atable that you want
returned by your query.

« Selection: You can use the selection capability in SQL
to choose the rows in atable that you want returned by
aquery.

+ Joining: You can use the join capability in SQL to
bring together data that is stored in different tables by
creating alink between them.
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Arithmetic Expressions

m Create expressions with number and date data by
using arithmetic operators.

Operatar | Description
* Add
Sulbtract
Multiply
! Divide
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Using Arithmetic Operators

m Example

+ SELECT last_name, salary, salary + 300

FROM employees;
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Operator Precedence

m Multiplication and division take priority over addition and
subtraction.

m Operators of the same priority are evaluated from left to
right.

m Parentheses are used to force prioritized evaluation and to
clarify statements.

*x | + -

= = >
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Operator Precedence
m Example
« SELECT last_name, salary, 12* salary+100

FROM employees;

LIeET i SaALATY (Pt "L ]
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Using Parentheses
m Example
« SELECT last_name, salary, 12* (salary+100)
FROM employees;
[ 00 1000
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Duplicate Rows

m Thedefault display of queriesisall rows, including
duplicate rows.

= Example
& SELECT department_id
FROM employees;

SRHETEIRET |
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Eliminating Duplicate Rows

= Eliminate duplicate rows by using the DISTINCT keyword
in the SELECT clause.

n Example
o SELECT DISTINCT department_id
FROM employees;
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Limiting Rows Using a Selection
EMFLOYEES
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Limiting the Rows Selected

m Restrict the rows returned by using the WHERE clause.
m The WHERE clause follows the FROM clause.
» Syntax:
& SELECT *[{[DISTINCT] columnl|expression [dlias],...}
FROM table
[WHERE condition(s)];
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Using the WHERE Clause

m Example
o SELECT employee id, last_name, job_id, department_id
FROM employees
WHERE department_id = 90;
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Character Strings and Dates

m Character strings and date values are enclosed in
m single quotation marks.

m Character values are case sensitive, and date values are
format sensitive.

m The default date format is DD-MON-RR.
n Example
¢ SELECT last_name, job_id, department_id
FROM employees
WHERE last_name = 'Goyal";
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Comparison Conditions

m Comparison conditions are used in conditions that compare
one expression to another value or expression.

m Syntax:
+ WHERE expr operator value

Cparator | Maaning
- Equead to
b Graator than
= Graator than or equal io
= Lass than
= Lass than ar agual bo
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Using Comparison Conditions

m Example
¢ SELECT last_name, salary
FROM employees
WHERE salary <= 3000;

1R wan| LT
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Other Comparison Conditions

Operator Meaning
BEETWEEN Between two values (inclusive)
. .AND. ..
IH{sat] Match any of a list of values
LIKE Match a character pattern
IS NULL Is a null value
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Using the BETWEEN Condition

m Usethe BETWEEN condition to display rows based on a
range of values.

= Example
+ SELECT last_name, salary pper Limit
FROM employees

WHERE salary BETWEEN 2500 AND 3500;

LAST Wi SR

Using the IN Condition

= Usethe IN membership condition to test for valuesin alist.

m Example
¢ SELECT employee id, last_name, salary, manager_id
FROM employees
WHERE manager_id IN (100, 101, 201);
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Using the LIKE Condition

m Usethe LIKE condition to perform wildcard
searches of valid search string values.

m Search conditions can contain either literal
characters or numbers:

+ % denotes zero or many characters.
+ _ denotes one character.

m You can use the ESCAPE identifier to search for
the actual % and _ symbols.
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Using the LIKE Condition

= Example
¢ SELECT last_name
FROM employees
WHERE last_name LIKE'_0%;

B Ml
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Using the NULL Conditions

m Test for nullswith the ISNULL operator.
n Example
¢ SELECT last_name, job_id, commission_pct
FROM employees
WHERE commission_pct ISNULL;
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L ogical Conditions

m A logical condition combines the result of two component
conditions to produce a single result based on them or
inverts the result of a single condition.

m A row isreturned only if the overall result of the condition
istrue.

Oparator Moaning

ANT Retums TRUE if both component
conditions are trus

R Retums TRUE I aithar companant
condition is trus

WOT Ratums TRUE if the fellawing
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Using the AND Operator

m AND requires both conditionsto be true.

m Both conditions must be true for any record to be
selected.

m All character searches are case sensitive.

m Character strings must be enclosed in quotation
marks.
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AND Truth Table

m Thefollowing table shows the results of
combining two expressions with AND:

A TELE FARSE RULE
[N (BT FALS WL
[T [ETET FALS[ AL
RUTLL mU L] ML
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Example of AND Operator

n Example
¢ SELECT employee id, last_name, job_id, salary
FROM employees
WHERE salary >=10000
AND job_id LIKE '%MAN%';

EMFLITT I LAST MAND oy m SALA Y
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Using the OR Operator

m OR requires either condition to be true.

m Either condition can be true for any record to be
selected.
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The OR Truth Table

m Thefollowing table shows the results of
combining two expressions with OR:

om TRUE FALSE LLUER
TRUE THLE TRLUT TELIF
FALSE TRLT FAL=F MULE
SULL TRLI RN D]
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Example of OR Operator

= Example
¢ SELECT employee id, last_name, job_id, salary
FROM employees
WHERE salary >= 10000
ORjob_id LIKE '%MAN%,

| 251 iap K KL Al

Using the NOT Oper ator

m The NOT operator can aso be used with other SQL
operators, such as BETWEEN, LIKE, and NULL.

= ... WHERE job_id NOT IN (AC_ACCOUNT', 'AD_VP)
= ... WHERE salary NOT BETWEEN 10000 AND 15000
m ... WHERE last_name NOT LIKE '%A%'

m ... WHERE commission_pct ISNOT NULL
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TheNOT Truth Table

m Thefollowing table shows the result of applying
the NOT operator to a condition:

TREUE FALSE KLNE]
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Example of NOT Operator

m Example
& SELECT last_name, job_id
FROM employees
WHERE job_id NOT IN ('IT_PROG', 'ST_CLERK',

'SA_REP):;
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Rules of Precedence

m Overriderules of precedence by using parentheses.

Order Evaluated Operator

1 Arithmetic operators
2 Concatenation operator
3 Comparison conditions
4 I5 [WOT] HULL, LIKE, [HOT1 IH|
5 [HOT] BETWEEN
6 RoT legical condition
T AND logical condition
] OF logical condition
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Rules of Precedence

SELECT last_name, Jok id, salarcy
FROM smployeaas
WHERE job 1d = "5& REP'

=] jek:_1d = *AD_FRES*®
RND salary > 150400:
L b Wl AR

|
Myt e s
Vot 2
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Rules of Precedence

m Use parentheses to force priority.

SELECT 1-1_-I'__J:|ame, j::lb_lrl.. EAlBEY
FROM  employess

WHERE®(Job id » 'Sh REF"

OF '-l-hjob_i.d = 'AD FREE'|

AHT salary > 154000;

I Liry]_peid o Ay
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ORDER BY Clause

m The order of rows returned in a query result is undefined.

m The ORDER BY clause can be used to sort the rows.

m |f you use the ORDER BY clause, it must be the last
clause of the SQL statement.

m You can specify an expression, or an alias, or column

position as the sort condition.
m Sort rows with the ORDER BY clause
« ASC: ascending order (the default order)
¢ DESC: descending order
m The ORDER BY clause comes last in the SELECT
statement.

DB212 © Peter Lo 2004
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Default Ordering of Data

m  Thedefault sort order is ascending:

& Numeric values are displayed with the lowest valuesfirst: for
example, 1-999.
Date values are displayed with the earliest value first: for example,
01-JAN-92 before 01- JAN-95.
Character values are displayed in alphabetical order: for example,
A firstand Z last.

« Null valuesare displayed last for ascending sequences and first for

descending sequences.

m  Reversing the Default Order

« Toreversethe order in which rows are displayed, specify the
DESC keyword after the column namein the ORDER BY clause.

*

*
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Sorting in Ascending Order

n Example
¢ SELECT last_name, job_id, department_id, hire_date
FROM employees
ORDER BY hire_date;
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Sorting in Descending Order

m Example
¢ SELECT last_name, job_id, department_id, hire_date
FROM employees
ORDER BY hire_date DESC;

BET whtiy (EN ERA BT

Sorting by Multiple Columns

m The order of ORDER BY list is the order of sort.
m You can sort by acolumn that is not in the SELECT list.
m Example
¢ SELECT last_name, department_id, salary
FROM employees
ORDER BY department_id, salary DESC;
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SQL Functions

——
Input . Function Output

!Er! Function _
|— parforms action
'E"iz—l Result
n':'-. value |
ill'g n |
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SQL Functions

m Functions are avery powerful feature of SQL and
can be used to do the following:

+ Perform calculations on data

+ Modify individual dataitems

+ Manipulate output for groups of rows
+ Format dates and numbers for display
+ Convert column data types

m SQL functions sometimes take arguments and
alwaysreturn avalue.
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Two Types of SQL Functions

Functions ‘

—7—

) —_—
Smgla_—m-w 3 Mullnpl.a-- 3
functions —3| functions |
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Two Typesof SQL Functions

m Single-Row Functions
« These functions operate on single rows only
and return oneresult per row. There are
different types of single-row functions.
m Multiple-Row Functions
« Functions can manipulate groups of rowsto
give oneresult per group of rows. These
functions are known as group functions.
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Single-Row Functions

= Single row functions:
+ Manipulate data items
« Accept arguments and return one value
« Act on each row returned
« Return oneresult per row
+ May modify the data type
+ Can be nested

+ Accept arguments which can be a column or an
expression
+ function_name[(argl, arg2,...)]

DB212 © Peter Lo 2004
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Nesting Functions

m Single-row functions can be nested to any level.

m Nested functions are evaluated from deepest level
to theleast deep level.

F3(F2(Fl(cel, argl),argl) , argl)

Step 2 = Result 2

Slep 3 = Rosult 3
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Obtaining Data from Multiple
Tables
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Cartesian Products

m A Cartesian product is formed when:
« A join condition is omitted
+ Ajoin conditionisinvalid
« All rowsin thefirst table are joined to al rows
in the second table

m To avoid aCartesian product, alwaysinclude a
valid join condition in aWHERE clause.

Generating a Cartesian Product

ENPLOYEES (20 rows) DEPARTMENTS

TRiFIIRTT @ |81 sak FRHI R L T W e [
o X

{8 rows)

AT
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Typesof Join

Oracle Proprietary SAL: 1999

Joins (8 and prior): Compliant Joins:

= Equijoin *  Cross joins

*  Nonequijoin *  Natural joins

= Duter join *  Using clause

=  Self join *  Full or two sided outer

joins

+  Arbitrary join conditions
for outer joins
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Defining Joins

m When data from more than one table in the database is
required, ajoin condition is used. Rows in one table can be
joined to rows in another table according to common
values existing in corresponding columns, that is, usually
primary and foreign key columns.

m Todisplay datafrom two or morerelated tables, write a
simple join condition in the WHERE clause.

m Syntax:
¢ SELECT tablel.column, table2.column
FROM tablel, table2
WHERE tablel.columnl = table2.column2;
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Guidedlines

= When writing a SELECT statement that joins tables,
precede the column name with the table name for clarity
and to enhance database access.

m |f the same column name appearsin more than one table,
the column name must be prefixed with the table name.

= Tojoin n tables together, you need a minimum of n-1 join
conditions. For example, to join four tables, a minimum of
threejoinsisrequired. This rule may not apply if your
table has a concatenated primary key, in which case more
than one column is required to uniquely identify each row.
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What |san Equijoin?

m Equijoinsare also called Simple Joinsor Inner
Joins.

FHFLOYERS DEFARTHERTS

v TR T
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Retrieving Recordswith Equijoins

= Example
& SELECT employees.employee_id, employees.last_name,
employees.department_id, departments.department_id,
departments.location_id
FROM employees, departments

WHERE employees.department_id = departments.department_id;
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Additional Search Conditions
Using the AND Operator

= |naddition to the join, you may have criteriafor your
WHERE clause to restrict the rows under consideration for
one or more tablesin thejoin.

EMPLOYEEE DEPARTMENTE

R
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Additional Search Conditions
Using the AND Operator

m Example
& SELECT last_name, employees.department_id, department_name
FROM employees, departments
WHERE employees.department_id = departments.department_id
AND last_name = 'Matos;

LAST HsRa DEPAHTMENT 10 CEPARTMENT MAHE

W 51 Ehippng
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Qualifying Ambiguous Column
Names

m Usetable prefixesto qualify column names that
arein multiple tables.

m Improve performance by using table prefixes.

m Distinguish columns that have identical names but
reside in different tables by using column aliases.
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Using Table Aliases

= Qualifying column names with table names can be
very time consuming, particularly if table names
arelengthy.

m You can usetable aliasesinstead of table names.

m Just asacolumn alias gives a column another
name, atable alias gives a table another name.

m Tablealiases help to keep SQL code smaller,
therefore using less memory.

DB212 © Peter Lo 2004 59

Using Table Aliases

m Simplify queries by using table aliases
= |mprove performance by using table prefixes
m Example
¢ SELECT e.employee id, elast_name, e.department_id,
d.department_id, d.location_id
FROM employees e, departments d
WHERE e.department_id = d.department_id;
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Guidelines of Using Table Aliases

m Table aliases can be up to 30 charactersin length,
but the shorter they are the better.

m |f atablealiasisused for aparticular table name
in the FROM clause, then that table alias must be
substituted for the table name throughout the
SELECT statement.

m Tablealiases should be meaningful.

m Thetablealiasisvalid only for the current
SELECT statement.
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Joining Morethan Two Tables

m Tojoin n tables together, you need a minimum of n-1 join
conditions.

EHPLOYERE

AT AT

CEPARTMENTE

LOCATIONE

DO ATIRIRT.E

LI

o L
e o fet

! T TE [
id £ i -, .
[ o s 0 [t
...... |

DB212 © Peter Lo 2004 62

Nonequijoins

m A nonequijoin isajoin condition containing
something other than an equality operator.
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Retrieving Recordswith
Nonequijoins
m Example
¢ SELECT elast_name, e.salary, j.grade_level
FROM employees e, job_gradesj
WHERE e.salary BETWEEN j.lowest_sal
AND j.highest_sal;
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Sdaf Joins
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MANAGER ID in the WoRKER table is equal to

EMFLOYEE ID in the MARAGEER table,
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Joining a Tableto Itself

n Example
¢ SELECT worker.last_name
FROM employees worker, employees manager
WHERE worker.manager_id = manager.employee id;

W LAST A WATRES ORI RET AME
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Using a Subquery to Solve a
Problem
m Who hasasalary greater than Abel’s?

Main Query:

i
Which employees have salaries greater
' than Abel's salary? j

Blﬂ:ﬁmqﬂ

-? F
.ﬁ What is Abel's salary?
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Using a Subquery to Solve a
Problem

= Suppose you want to write a query to find out who earns a
salary greater than Abel’s salary.

= To solve this problem, you need two queries: one to find
what Abel earns, and a second query to find who earns
more than that amount.

= You can solve this problem by combining the two queries,
placing one query inside the other query.

m Theinner query, also called the subquery, returns avalue
that is used by the outer query or the main query. Using a
subquery is equivalent to performing two sequential
queries and using the result of the first query as the search
value in the second query.
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What is a Subquery?

m A subquery isa SELECT statement that is embedded in a
clause of another SQL statement, called the parent
statement.

Using a Subquery

m A subquery isa SELECT statement that is embedded in a
clause of another SELECT statement.

= You can build powerful statements out of simple ones by
usingsubqueries

m They can be very useful when you need to select rows

from atable with a condition that depends on the datain
thetableitself.
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Main ) SELECT ...
query PROM
WHERE
(BRLECT ... - Subguery
FROM
WHERE ...]|
Subquery Syntax

= Thesubquery (inner query) executes once before the main
query.
= Theresult of the subquery is used by the main query (outer
query).
m Syntax
o SELECT select_list
FROM table
WHERE expr operator
(SELECT select_list
FROM table);
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Subquery Syntax

m Y ou can place the subquery in anumber of SQL
clauses, including:
+ The WHERE clause
+ The HAVING clause
+ The FROM clause

m Inthe syntax: operator includes a comparison
condition such as>, =, or IN
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Note on Subquery

m Comparison conditions fall into two classes: single-row
operators (>, =, >=, <, <>, <=) and multiplerow operators
(IN, ANY, ALL).

m Thesubquery is often referred to as a nested SELECT,
sub- SELECT, or inner SELECT statement.

= The subquery generally executes first, and its output is
used to compl ete the query condition for the main or outer
query.
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Using a Subquery

BELECT last name

FROM amplovass a0
WHEEE salary = u_\\h
(BELECT Ealhry

FROM amployase
WHERE Last_mame = 'Absl");

LAST AN
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Guidelinesfor Using Subqueries

m Enclose subqueries in parentheses.

m Place subqueries on theright side of the
comparison condition.

m The ORDER BY clausein the subquery is not
needed unless you are performing top-n analysis.

m Usesingle-row operators with single-row
subqueries and use multiple-row operators with
multiple-row subqueries.
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Typesof Subqueries
Single-row subquery

Main query

returns

Subquery =t 5T CLERE

Multiple-row subquery

Main query
retums 5T CLEEREK

SubqueTy T SA MAN
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Typesof Subqueries

m Single-row subqueries
+ Queriesthat return only one row from the inner
SELECT statement
= Multiple-row subqueries

+ Queries that return more than one row from the
inner SELECT statement

m There are aso multiple-column subqueries:
gueries that return more than one column from the
inner SELECT statement.
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Single-Row Subqueries

m Return only one row
m Use single-row comparison operators

Cperator | Meaning
= Equal to
> Greater than
»m Greater than ar equal ta
2 Less than
== Less than or equal to
DB212 © Peter Lo 2004 E=] Hat equal 1o 78

Single-Row Subqueries

= Example
& SELECT last_name, job_id
FROM employees
WHERE job_id =
(SELECT job_id
FROM employees
WHERE employee_id = 141);

Executing Single-Row Subqueries

SELECT last name, job id, salary
FREM  shmployees

WHEFE {ob id - CLERK
[SELECT job_id
FROM  empleyees

WHERE e&mplcyas_1d = 141}
AKD salary = [Hit]

[8ELECT malary

FROM  enployess

WHERE nnplc.ynn_id = 1d3k;

s _Momt JOE M
Fap ST_CLEm
Omdes ET_CLEm.
Waios 5T CLER
Vaigas ET_CLERM
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Using Group Functionsin a
Subquery

= You can display datafrom a main query by using a group
function in a subquery to return a single row.

m The subquery isin parentheses and is placed after the
comparison condition.

ZELECT last_nama, job_1d, salary
FROM smployaas
WHERE salaty =
{SELECT MIH{=alary]
FROM  employesd)

EET MEHT i m EALART
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The HAVING Clause with
Subqueries
m The Oracle Server executes subqueries first.

m The Oracle Server returns results into the
HAVING clause of the main query.

SELECT  department_id, WIR{salaryi
PROM employaes
ARGTE BY department 1d oo
HAVIRI  HIHisalaryl =

(FELECT MIN{malary

FROM eaployees

HHERE dupartwent id = 507 ;

DEFRNTRENT |0 MiHSAL AT |
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Errorswith Subqueries

= One common error with subqueries is more than one row
returned for a single-row subquery.

= To correct this error, change the = operator to IN.

SELECT employaa id, last nama
FROM employeas
WHERE palary =
[SBLECT MIN{aalary)

FROM  employsses ’
CROUP EY dapa E{ﬂ :

ERROE at 1ine +pulti®
ORA-01437: #ingla-rew sUbguary retuERe more Than
one owW

Problems with Subqueries

= A common problem with subqueriesis that no rows are
returned by the inner query.

SELECT la#t nams, Job id

FECH  apployess

WHERE job id =
{SELECT job id o
FROMN anployess !@uﬂ
WHERE laet napg WO Haae'|;

L]
ne Eews sn]nﬂrxdaﬂu&vﬂaﬂ I
=
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. , Using the IN Operator
Multiple-Row Subqueries in Multiple-Row Subqueries

m Each row of the main query is compared to values from a
multiple-row and multiple-column subquery.

m Subqueries that return more than one row are called
multiple-row subqueries.

= You use amultiple-row operator, instead of a single-row

operator, with a multiple-row subquery. The multiple-row Main query < .
operator expects one or more values. WHERE (MANAGER ID, DEPARTMENT ID) IN
Oparator Meamnin
- 1 Subquery
IH Equal to any membar in tha list 100 80
ART Compare value to each value returned by 102 &0
the subquery 174 50
ALL Compara value to avery valua returmad
by the subguery 85 DB212 ©Peter Lo 2004 86

Using the ANY Oper ator Using the ALL Operator
in Multiple-Row Subqueries in Multiple-Row Subqueries

m The ANY operator (and its synonym the SOME operator)

m The ALL operator compares avalue to every value
compares a value to each value returned by a subquery.

returned by a subquery.

SELECT amployes_id, last name, job_id, salarzy SELECT empleyres 14, laet _mame, Job 14, salary
FROM  amployeas 000, RIOE, 300

FEOM employoas :
WHERE salaky < AMY WHERE ealary = ALL 1—‘"12‘___‘__.
(SELECT aalary {SELECT aalary
FRoM  anploye

FROH  employess
WHERE Job 1d = 'IT PRGOS} WHERE job_id = *IT FROG!')
RHD job_id «» *IT_FROG"} XD Job 14 > 'IT PROG':
[ Jous mam b oy
e i TR AR 76 Ty i T T
. oty e i
b i T i
Lt T
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Using a Subquery in the FROM
Clause

m Y ou can use asubquery inthe FROM clause of a
SELECT statement, which isvery similar to how
views are used.

m A subquery inthe FROM clause of aSELECT
statement isalso called anInline View

m A subquery inthe FROM clause of a SELECT
statement defines a data source for that particular
SELECT statement, and only that SELECT
statement.
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Using a Subquery in the FROM
Clause

| SELECT a.last name, &-@alary, &.departmwent 14, B.aalavy

:hwﬂ employess a, (SELECT department 14,
avdisalary| salawyg
FEOM anployeea

| GROUP BY dapartment_1d) B
| WHERE  a,department_id & b.department_id

| AT a.palary » b.salawg;

LA _MARE SALASTY NEFARTMENT Wi ALV
Hotctain HIE =0 (o)
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Null Valuesin a Subquery

SELECT amp.last_name
FEOM  amployees amp
WHERE  amg.emplayes Id NOT IN
(EELECT mgr.manager id
FRoH sRployssd mIK);

i roWs delested
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What are Group Functions?

EKFLCYEEB
DESRETRST Sl PRy

] ]
o imm
i A
o ELL]
G 1] i
1] LT
1]

4 d
=il

8

tin ) |
no =

DB212 © Peter Lo 2004 92




Group Functions

m Group functions operate on sets of rowsto give
oneresult per group.

m Unlike single-row functions, group functions
operate on sets of rows to give oneresult per
group.

m These sets may be the whole table or the table split
into groups.
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Types of Group Functions

m Each of the functions accepts an argument.

m Thefollowing tableidentifies the options that you
can usein the syntax:

[RTTRITTTY Ihsacription
AVQE [DISTINCT [ALL]A
OOOT ||+ | [DIETINCT| ALL] &x
1
MAX ¢ [DTSTINTT | ALL] =xpe
MIH [LISTTHCT |ALL] @xpc
STOOEVI [BTATINTT| ALL] &
EUM i, [DISTCHCT [ALL] A S vl of 2 iids
VRRIANTE { INTETINCT| BT | W of 1, gnoong ninl vah

Guidelinesfor Using Group
Functions

m DISTINCT makes the function consider only non
duplicate values; ALL makes it consider every value
including duplicates. The default is ALL and therefore
does not need to be specified.

m The datatypesfor the functions with an expr argument
may be CHAR, VARCHAR2, NUMBER, or DATE.

= All group functions ignore null values. To substitute a
value for null values, use the NVL, NVL2, or COALESCE
functions.

m The Oracle Server implicitly sortstheresult set in
ascending order when using a GROUP BY clause. To
override this default ordering, DESC can be used in an
ORDER BY clause.
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Group Functions Syntax

m Syntax
« SELECT [column,] group_function(column), ...
FROM table
[WHERE condition]
[GROUPBY column]
[ORDER BY column];
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Using the AVG and SUM
Functions

= You can use AVG and SUM for numeric data.
= Example
+ SELECT AVG(sdary), MAX(salary),
MIN(salary), SUM(salary)
FROM employees
WHERE job_id LIKE '%REP%';

AFLRALITS SOTEAART R LA
i [Iu} (£11}
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Using the MIN and MAX
Functions

m You canuse MIN and MAX for any data type.
n Example
+ SELECT MIN(hire date), MAX (hire_date)
FROM employees;

R [1ih] 1r 3

QE T CHTIT
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Using the COUNT Function

m The COUNT function has three formats:

o COUNT(*)
+ COUNT(expr)
¢ COUNT(DISTINCT expr)
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Using the COUNT Function

m COUNT(*) returns the number of rows in a table that
satisfy the criteria of the SELECT statement, including
duplicate rows and rows containing null valuesin any of
the columns. If a WHERE clause is included in the
SELECT statement, COUNT(*) returns the number of
rows that satisfies the condition in the WHERE clause.

m COUNT (expr) returnsthe number of non-null valuesin the
column identified by expr.

m COUNT(DISTINCT expr) returns the number of unique,
non-null values in the column identified by expr.
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Using the COUNT (*) Function

= Example
o SELECT COUNT(*)
FROM employees
WHERE department_id = 50;

i 7
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Using the COUNT (expr) Function

m COUNT (expr) returns the number of rows with non-null
values for theexpr.

n Example
o SELECT COUNT(commission_pct)
FROM employees
WHERE department_id = 80;

ORI T oIS 51T H_eT)
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Using the COUNT (DISTINCT
expr) Function
m Usethe DISTINCT keyword to suppress the counting of

any duplicate values within a column.

m COUNT(DISTINCT expr) returns the number of distinct
non-null values of the expr.

m Example
& SELECT COUNT(DISTINCT department_id)
FROM employees;

OO TRDS T IMCTOEF AL TACHT D
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Group Functions and Null Values

m All group functions ignore null values in the column.

m Theaverageis calculated based only on the rows in the
table where avalid value is stored in column.

n Example
o SELECT AV G(commission_pct)
FROM employees;

AT I N 5 POV _P T
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Creating Groups of Data
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Creating Groups of Data:
GROUP BY Clause Syntax

= You can use the GROUP BY clause to divide therowsin a
table into groups. Y ou can then use the group functions to
return summary information for each group.

» Syntax:

& SELECT column, group_function(column)
FROM table
[WHERE condition]
[GROUP BY group_by_expression]
[ORDER BY column];

m |nthesyntax: group_by_expression specifies columns
whose values determine the basis for grouping rows
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Guideglines

= |f you include a group function in a SELECT clause, you
cannot select individual results as well, unless the
individual column appearsin the GROUP BY clause. You
receive an error message if you fail to include the column
list in the GROUP BY clause.

m Using a WHERE clause, you can exclude rows before
dividing them into groups.

= You must include the columnsin the GROUP BY clause.

= You cannot use a column aias in the GROUP BY clause.

m By default, rows are sorted by ascending order of the
columns included in the GROUP BY list. Y ou can override
this by using the ORDER BY clause.
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Using the GROUP BY Clause

m When using the GROUP BY clause, make sure that all
columnsin the SELECT list that are not group functions
areincluded in the GROUP BY clause.

& The FROM clause specifies the tables that the database
must access.

+ The WHERE clause specifies the rows to be retrieved.
Because there is no WHERE clause, al rows are
retrieved by default.

¢ The GROUP BY clause specifies how the rows should
be grouped.

m The GROUP BY column does not have to bein the
SELECT clause.

DB212 © Peter Lo 2004 108




Example of GROUP BY Clause

= Example
¢ SELECT department_id, AVG(saary)
FROM employees
GROUP BY department_id
ORDER BY AVG(salary);

TENARTEENT 1D AN {E ALARTY
2l 50
al 4400
=1 fa0
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Grouping by More Than One
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Using the GROUP BY Clause
on Multiple Columns

= You can return summary results for groups and subgroups
by listing more than one GROUP BY column.

= You can determine the default sort order of the results by
the order of the columnsin the GROUP.

& The SELECT clause specifies the column to be

retrieved.
¢ The FROM clause specifies the tables that the database
must access.
¢ The GROUP BY clause specifies how you must group
therows.
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Using the GROUP BY Clause
on Multiple Columns

m Example

¢ SELECT department_id dept_id, job_id, SUM(salary)
FROM employees

GROUP BY department_id, job_id;
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Illegal Queries Using Group Illegal Queries Using Group

Functions Functions
= Any column or expression in the SELECT list that is not = You cannot use the WHERE clause to restrict groups.
an aggregate function must be in the GROUP BY clause. = You usethe HAVING clause to restrict groups.
= You cannot use group functions in the WHERE clause.
SELECT department 1d, COUNT{last name} - I g rT—r T
2 a s o rtment 1d, AVG(sa i
PROM  employess; oue BYC FROM  smployess m\jﬁg
Ealllﬂ“‘ MESI o WHERE AVEisalaryl = BOOD % v
GROTF BY department id; b =]

BELECT IJ.Ep&rtmu.rlt_J.:]. COUNT l:-_&HI'.__]I.B.II'lEl
.

WHERE ANG(salaryl 0%
ERRGR at 1ilne l: . c,%h““ w0 18

ARA-005%37: hot a sibgle-group group fuhetlon

ERROR at lina 3:
ORA-00014: group fuhcblon ia not allowed here
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Excluding Group Results: The

Excluding Group Results HAVING clause

EMPLOYEES
WIEATIMENT AT m Youusethe HAVING clause to specify which groups are to be
= st displayed, and thus, you further restrict the groups on the basisof
o aggregate information.
e = Syntax
:‘I & SELECT column, group_function
= The meIm-um T R FROM table
- salary -
i E: per department : il [WHERE condition]
(' = when It s 2 2 [GROUPBY group_by_expression]
5 i '3";:;’5"“‘0_“" [HAVING group_condition]
: [ORDER BY column];
= m |nthe syntax: group_condition restricts the groups of rows returned to
b those groups for which the specified condition istrue
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Excluding Group Results: The
HAVING clause

m The Oracle Server performs the following steps when you
use the HAVING clause:
+ Rows are grouped.
+ The group function is applied to the group.
+ The groups that match the criteriain the HAVING
clause are displayed.

m The HAVING clause can precede the GROUP BY clause,
but it is recommended that you place the GROUP BY
clause first because that is more logical. Groups are formed
and group functions are calcul ated before the HAVING
clause is applied to the groupsin the SELECT list.
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Using the HAVING Clause

n Example
¢ SELECT department_id, MAX(salary)
FROM employees
GROUP BY department_id
HAVING MAX (salary)>10000;

IFREETMERT &7 FRERA] A
]
(R 11
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Nesting Group Functions

m Example
¢ SELECT MAX(AVG(saary))
FROM employees
GROUP BY department_id;

Bt i
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The UNION SET Operator

m The UNION operator returns all rows selected by either
query.
m Usethe UNION operator to return all rows from multiple
tables and eliminate any duplicate rows.
A B
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Guidedlines

= The number of columns and the data types of the columns
being selected must be identical in all the SELECT
statements used in the query. The names of the columns
need not be identical.

= UNION operates over al of the columns being selected.

m NULL values are not ignored during duplicate checking.

= TheIN operator has a higher precedence than the UNION
operator.

= By default, the output is sorted in ascending order of the
first column of the SELECT clause.
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Using the UNION Operator

n Example
¢ SELECT employee id, job_id
FROM employees
UNION
SELECT employee_id, job_id
FROM job_history;

ERFLOYEE_ID A0E_In
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Appendix

Table Descriptions and Data
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DEPARTMENTS Table

DESCRITIE dopartmanta

Mame Mul i Tymi
DEPARTMENT_ID NOT MULL NLEBERA
DEPARTMENT_MAME MOT MULL AR CHARZEN
MEMEGER D NLNRERE
LCCATICN D NLAEERS
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DEPARTMENTS Table EMPLOYEES Table
CESCRIBE amployass
SELECT * FROM Separcmenca; "':-- . Ihl'rﬁ : Tﬂ“
DERARTMENT_iD DEFAR TMENT_HAME WANAGET [COCATION_ID FWMFLOYEE_D HIETT HLLL HLIMEER (5)
1D [Admaniztiation 20 170 FIRDT_NAHE PARCHARZ 0]
I [Marketng a1 &0 LAST_NAME T NULL WARCHARI[E]
=) |Ghenrg 1 150 ENAL HOIT NULL WARCHARIES]
BT hiE] 1400 F'HITIHE_NI,IMEER AR CHERI D)
a0 Bl 14 50 HIRE_DATE NOT HULL DATE
90 |Execiitie Im 170 JOE_ 0 HEaT HULL WARCHARZ (0]
119 Acsaurting = I SALARY MIMEERB2)
190 (Coriracting 1 COMMISSKIN_PCT HUMBERE 2)
HAMAGER_ID WUIMEER 5
o, DEPARTMVENT D WUMEER)
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EMPLOYEES Table
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