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Weird SQL
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• Software Development
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Goals
• Investigate some parts of SQL that are

– Not well known

– Unexpected

– Occasionally bizaare

• Easy to understand examples
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Content
• Reuse queries

– Inline Views
– WITH

• Table Functions
• Joins

– Connect By
– Outer joins

• Advanced GROUP BY
– Rollup 
– Cube

• Model
• Nulls

Removed due to time constraints

• Analytics
• Pivot & Unpivot
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Navigator

The Basics
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The Basics … SELECT

SELECT  last_name,

nvl (salary,0)

FROM    Employees

WHERE salary between 1 and 1000

and     UPPER(last_name) like ‘SMITH%’

and     manager_id is not null

ORDER BY salary

SELECT  last_name,

nvl (salary,0)

FROM    Employees

WHERE salary between 1 and 1000

and     UPPER(last_name) like ‘SMITH%’

and     manager_id is not null

ORDER BY salary

Operators

=  <>  >= <=

BETWEEN
LIKE

Functions

NVL
UPPER
INSTR

SUBSTR

Formatting

TO_CHAR
TO_DATE
TO_NUMBER
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The Basics …
SELECT last_name,
FROM   Employees    E
WHERE  EXISTS (

SELECT 1
from   invoices  I
where  I.employee_id = E.employee_id
)

SELECT last_name,
FROM   Employees    E
WHERE  EXISTS (

SELECT 1
from   invoices  I
where  I.employee_id = E.employee_id
)

SELECT   deptno, MIN(sal), MAX(sal), AVG(sal), SUM( sal)

FROM     emp

WHERE    sal > 1000

GROUP BY deptno

HAVING MIN(sal) > 500

ORDER BY deptno

SELECT   deptno, MIN(sal), MAX(sal), AVG(sal), SUM(sal)

FROM     emp

WHERE    sal > 1000

GROUP BYdeptno

HAVING MIN(sal) > 500

ORDER BY deptno

Summary

Subquery
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Get Edumacated

• SQL Training Courses in Perth
– Oracle Education

Meat and potatos
– Sage

– TAFE   ?
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SELECT
Anywhere
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Reuse Queries Oracle 6

• Views means code reuse.

• But often had to create a view that was 
used by just one query.

SELECT   *
FROM     <table or view>
SELECT   *
FROM     <table or view>
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Reuse Queries – Inline Views

SELECT   E.*
FROM     EMPLOYEES  E, 

(
SELECT  last_name
FROM    Employees
where   job = ‘PRESIDENT’
) PRESIDENTS

where ...

SELECT   E.*
FROM     EMPLOYEES  E, 

(
SELECT  last_name
FROM    Employees
where   job = ‘PRESIDENT’
) PRESIDENTS

where ...

Oracle 7

• Can often be written as a join query
• Good for some complex queries involving GROUP BY
• Good for debugging queries without altering the original code
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Inline Views in FROM

SELECT   E.*

FROM     EMPLOYEES  E, 
(

SELECT  last_name
from  Employees E2

where  E2.job = ‘PRESIDENT’

and  E2.employee_id = E.manager_id
) PRESIDENTS

where ...

SELECT   E.*

FROM     EMPLOYEES  E, 
(

SELECT  last_name
from  Employees E2

where  E2.job = ‘PRESIDENT’

and  E2.employee_id = E.manager_id
) PRESIDENTS

where ...

• Limitation … must be a self sufficient query

• Can not refer to data outside of the inline view

This query wont work !
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Reuse Queries – Inline Views

SELECT   E.*

FROM     EMPLOYEES  E, 
(

SELECT  last_name,
employee_id

from  Employees E2
where  E2.job = ‘PRESIDENT’

and  E2.employee_id = E.manager_id
) PRESIDENTS

where    E.manager_id = PRESIDENTS.employee_id

SELECT   E.*

FROM     EMPLOYEES  E, 
(

SELECT  last_name,
employee_id

from  Employees E2
where  E2.job = ‘PRESIDENT’

and  E2.employee_id = E.manager_id
) PRESIDENTS

where    E.manager_id = PRESIDENTS.employee_id

• Workaround …

Add the join column then join to it
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Inline View Oracle 8
• (SELECT) almost anywhere that you can use a column or table

• Sometimes will need to return one row, or one column and one row

SELECT
(SELECT id from wookies),

count(*)

FROM     (SELECT id from wookies)

WHERE    1=1

and    (SELECT id from wookies) = 123

and    123 = (SELECT id from wookies)

GROUP BY **** CANT USE SELECT HERE ***

HAVING   123 = (SELECT id from wookies)

and (SELECT id from wookies) = 123

ORDER BY (SELECT id from wookies)

SELECT
(SELECT id from wookies),

count(*)

FROM     (SELECT id from wookies)

WHERE    1=1

and    (SELECT id from wookies) = 123

and    123 = (SELECT id from wookies)

GROUP BY **** CANT USE SELECT HERE ***

HAVING   123 = (SELECT id from wookies)

and (SELECT id from wookies) = 123

ORDER BY (SELECT id from wookies)

Oracle 7

Pre Oracle 7

Oracle 8

Oracle  8

Oracle 8

Pre Oracle 7

Oracle 8 sometimes ok
Oracle 9 NOT OK

Oracle 9
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Weird Flippy Thing
• ORA-00936: missing expression

• Flip the equation and it works !

SELECT  *
FROM    EMPLOYEES
WHERE   (SELECT id from wookies ) = MASCOT_ID

SELECT  *
FROM    EMPLOYEES
WHERE   (SELECT id from wookies ) = MASCOT_ID

SELECT  *
FROM    EMPLOYEES
WHERE   MASCOT_ID = (SELECT id from wookies )

SELECT  *
FROM    EMPLOYEES
WHERE   MASCOT_ID = (SELECT id from wookies )
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Why the flippy weirdness ?
• Original IBM SQL papers did not specify it

• All examples where like this …

SEQUEL: A STRUCTURED ENGLISH QUERY LANGUAGE
Chamberlin and Boyce
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GROUP BY in 8, removed in 9

This is ok because it is a

stupid queryanyway

SELECT    1
FROM      DUAL
GROUP BY (SELECT 1 FROM DUAL)

SELECT    1
FROM      DUAL
GROUP BY (SELECT 1 FROM DUAL)
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Don’t Over Do It !

SELECT
E.name,
E.salary,
E.email,
D.name,
D.location,
D.state,
D.budget,

FROM  Employees   E,
Departments D

WHERE E.department_id = D.department_id

SELECT
E.name,
E.salary,
E.email,
D.name,
D.location,
D.state,
D.budget,

FROM  Employees   E,
Departments D

WHERE E.department_id = D.department_id

This is ok
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Don’t Over Do It !

SELECT
E.name,
E.salary,
E.email,
(SELECT name   from dept D where D.dept_id = E.dept _id),
(SELECT loc    from dept D where D.dept_id = E.dept _id),
(SELECT state  from dept D where D.dept_id = E.dept _id),
(SELECT budget from dept D where D.dept_id = E.dept _id),

FROM  Employees   E,

SELECT
E.name,
E.salary,
E.email,
(SELECT name   from dept D where D.dept_id = E.dept _id),
(SELECT loc    from dept D where D.dept_id = E.dept _id),
(SELECT state  from dept D where D.dept_id = E.dept _id),
(SELECT budget from dept D where D.dept_id = E.dept _id),

FROM  Employees   E,

Performance Problem !
Department query will run once for each SELECT, per employee row

This is not ok
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WITH
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WITH basic example           Oracle 9i

with MY_WITH as (
SELECT last_name,

salary

from   employees
)

SELECT  *
from    MY_WITH

with MY_WITH as (
SELECT last_name,

salary

from   employees
)

SELECT  *
from    MY_WITH

WITH is called “Common Table Expression” (CTE)
in some other databases
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Reuse Queries Oracle 8
• WITH Anywhere

WITH

MANAGERS as (
SELECT *
from   employees E1
where  not exists (

SELECT 1
from employees E2
where E2.manager_id = E1.employee_id
)

)

SELECT   (SELECT MAX(MANAGERS.SALARY) From MANAGERS) …
FROM     (SELECT ... From MANAGERS) …

WHERE    (SELECT SALARY From MANAGERS, LOCATION) …
and       MANAGERS.SALARY

GROUP BY <not here >    ��� �
HAVING   (SELECT ... From MANAGERS) …

ORDER BY (SELECT ... From MANAGERS) 

WITH

MANAGERSas (
SELECT *
from   employees E1
where  not exists (

SELECT 1
from employees E2
where E2.manager_id = E1.employee_id
)

)

SELECT   (SELECT MAX( MANAGERS.SALARY) From MANAGERS) …
FROM     (SELECT ... From MANAGERS) …

WHERE    (SELECT SALARY From MANAGERS, LOCATION) …
and       MANAGERS.SALARY

GROUP BY <not here >    ��� �
HAVING   (SELECT ... From MANAGERS) …

ORDER BY (SELECT ... From MANAGERS) 
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Don’t jump too early
• Make sure your tools support your code 

• Tools take time to catch up

• These did not support WITH
– PLSQL Developer v8 (Jul-2007)

– SQL*Plus 8

– Toad 9.0.1
“ERROR : SQL statement doesn't return rows”

– Various Code Reformatters
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Function
Based Table

Scott Hollows 24

Pipelined Table Functions 9i
• “A Function Pretending to be a Table”

• Select from function

• Select from function, passing parameters

SELECT *

from   TABLE (My_Function ())

SELECT *

from   TABLE ( My_Function ())

SELECT *

from   TABLE (My_Function (123, ‘ABC’))

SELECT *

from   TABLE ( My_Function (123, ‘ABC’) )

Demo
Demo
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Pipeline Table Function  9i
CREATE OR REPLACE FUNCTION get_text

(p_message in varchar2)

RETURN t_varchar2_table ��� � Custom Type
PIPELINED

is

x   NUMBER;

BEGIN

for X in 1 .. 10 loop

PIPE ROW ('Hi From My Function ' || to_char(X));

END LOOP;

RETURN; -- do not return a value

END;

CREATE OR REPLACE FUNCTION get_text

(p_message in varchar2)

RETURN t_varchar2_table ��� � Custom Type
PIPELINED

is

x   NUMBER;

BEGIN

for X in 1 .. 10 loop

PIPE ROW ('Hi From My Function ' || to_char(X));

END LOOP;

RETURN; -- do not return a value

END;

Scott Hollows

Weird Stuff
• Column Name

– The Function may a column called COLUMN_VALUE

• Size Limit
– Usual SQL limit of 4k is increased to at least 32k

but your software may not support this so be careful ! 

– Toad may show null value, or truncate to 4k

• IS vs AS
– The TYPE can be declared as a schema type or package type.

– Use IS when defining your types because some versions of 
PL/SQL do not support types using AS

CREATE OR REPLACE TYPE t_number_table

IS TABLE OF NUMBER

CREATE OR REPLACE TYPE t_number_table

IS TABLE OF NUMBER

Scott Hollows 27

Type
• The TYPE can be declared as a schema type or 

package type.

• See demo files for example

Scott Hollows 28

JOINS
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Joins
• Hierarchical Queries – CONNECT BY

• Outer Joins

Scott Hollows 30

Outer Joins
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Outer Joins - basics
1) Include departments with no employees

SELECT E.employee_id,

E.last_name,

D.department_id,

D.department_name

from EMPLOYEES      E,

DEPARTMENTS    D

where E.department_id (+) = D.department_id

SELECT E.employee_id ,

E. last_name ,

D. department_id ,

D. department_name

from EMPLOYEES      E,

DEPARTMENTS    D

where E. department_id (+) = D. department_id

Dept

Emp

Scott Hollows 32

Outer Joins - basics
2) Include employees not linked to a department

SELECT E.employee_id,

E.last_name,

D.department_id,

D.department_name

from EMPLOYEES      E,

DEPARTMENTS    D

where E.department_id = D.department_id (+)

SELECT E.employee_id ,

E. last_name ,

D. department_id ,

D. department_name

from EMPLOYEES      E,

DEPARTMENTS    D

where E. department_id = D. department_id (+)

Dept

Emp
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Cant do full Outer Join using (+)
1) Include departments with no employees

2) Include employees not linked to a department

ORA-01468: a predicate may reference only one outer-joined table

SELECT E.employee_id,

E.last_name,

D.department_id,

D.department_name

from EMPLOYEES      E,

DEPARTMENTS    D

where E.department_id (+) = D.department_id (+)

SELECT E.employee_id ,

E. last_name ,

D. department_id ,

D. department_name

from EMPLOYEES      E,

DEPARTMENTS    D

where E. department_id (+) = D. department_id (+)

Dept

Emp
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Full Outer Join - Old School (8i and prior)
-- department employees

SELECT   E.employee_id,
E.last_name,
D.department_id,
D.department_name

from     EMPLOYEES      E,
DEPARTMENTS    D

where E.department_id (+) = D.department_id

UNION ALL
-- employees not linked to a department

SELECT   E.employee_id,
E.last_name,
E.department_id,
null           department_name

from     EMPLOYEES      E
where E.department_id is null
ORDER BY LAST_NAME

-- department employees
SELECT   E.employee_id,

E.last_name,
D.department_id,
D.department_name

from     EMPLOYEES      E,
DEPARTMENTS    D

where E.department_id (+) = D.department_id

UNION ALL
-- employees not linked to a department

SELECT   E.employee_id,
E.last_name,
E.department_id,
null           department_name

from     EMPLOYEES      E
where E.department_id is null
ORDER BY LAST_NAME

Pre-Oracle 9
Can use UNION 
query to do a full 

outer join

Scott Hollows 35

ANSI SQL Outer Joins      Oracle 10g

• LEFT OUTER JOIN

• RIGHT OUTER JOIN

• FULL OUTER JOIN
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Left Outer Join

SELECT   E.employee_id,

E.last_name,

D.department_id,

D.department_name

from     EMPLOYEES      E ��� � no comma at end

LEFT OUTER JOIN  DEPARTMENTS  D 

ON       E.department_id = D.department_id

where    E.salary > 1000

order by E.last_name

SELECT   E.employee_id,

E.last_name,

D.department_id,

D.department_name

from     EMPLOYEES      E ��� � no comma at end

LEFT OUTER JOIN  DEPARTMENTS  D 

ON       E.department_id = D.department_id

where    E.salary > 1000

order by E.last_name

1) Include departments with no employees

no comma after EMPLOYEES table or alias

(+) not required

ON added
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SELECT   E.employee_id,

E.last_name,

D.department_id,

D.department_name

from     EMPLOYEES      E ��� � no comma at end

RIGHT OUTER JOIN DEPARTMENTS  D

ON       E.department_id = D.department_id

where    E.salary > 1000

order by E.last_name

SELECT   E.employee_id,

E.last_name,

D.department_id,

D.department_name

from     EMPLOYEES      E ��� � no comma at end

RIGHT OUTER JOIN DEPARTMENTS  D

ON       E.department_id = D.department_id

where    E.salary > 1000

order by E.last_name

no comma after EMPLOYEES table or alias

(+) not required

ON added

Right Outer Join
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Full Outer Join

SELECT   E.employee_id,

E.last_name,

D.department_id,

D.department_name

from     EMPLOYEES      E ��� � no comma at end

FULL OUTER JOIN DEPARTMENTS  D

ON       E.department_id = D.department_id

where    E.salary > 1000

order by E.last_name

SELECT   E.employee_id,

E.last_name,

D.department_id,

D.department_name

from     EMPLOYEES      E ��� � no comma at end

FULL OUTER JOIN DEPARTMENTS  D

ON       E.department_id = D.department_id

where    E.salary > 1000

order by E.last_name

2) Include employees that are not linked to a department
1) Include departments with no employees

no comma after EMPLOYEES table or alias

(+) not required

ON added
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Outer Join and BETWEEN

Range Join

WHERE   E.start_date (+) BETWEEN D.start_date AND D.e nd_dateWHERE   E. start_date (+) BETWEEND.start_date AND D.end_date

Scott Hollows 40

Connect By
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Corporate Hierarchy

EMPLOYEES

ID
NAME
MANAGER_ID

King

Hartstein Kochhar

Skipper

Jones

Baer

GilliganSmith

100 King

201 Hartstein 100

101 Kochhar 100

620 Skipper 101

888 Gilligan 620

Scott Hollows 42

CONNECT BY

SELECT LEVEL,             ��� � Pseudo Column
last_name
employee_id,
last_name,
manager_id

FROM EMPLOYEES  E

START WITH       JOB_ID = ‘PRESIDENT'

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

SELECT LEVEL,             ��� � Pseudo Column
last_name
employee_id ,
last_name ,
manager_id

FROM EMPLOYEES  E

START WITH       JOB_ID = ‘PRESIDENT'

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

1 100 King
2 201 Hartstein 100
2 101 Kochhar 100
3 620 Skipper 101
4 888 Gilligan 620
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Connect By – Top Down

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
START WITH       JOB_ID      = ‘PRESIDENT'
CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
START WITH       JOB_ID      = ‘PRESIDENT'
CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

King 100 King
Hartstein 201 Hartstein 100
Kochhar 101 Kochhar 100

Skipper 620 Skipper 101
Gilligan 888 Gilligan 620

Scott Hollows 44

Reverse Connect By – Bottom Up

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
START WITH       EMPLOYEE_ID = 888
CONNECT BY PRIOR MANAGER_ID  = EMPLOYEE_ID ��� � Flipped !

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
START WITH       EMPLOYEE_ID = 888
CONNECT BY PRIOR MANAGER_ID  = EMPLOYEE_ID ��� � Flipped !

Gilligan 888 Gilligan 620
Skipper 620 Skipper 101

Kochhar 101 Kochhar 100

King 100 King
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CONNECT BY – Bottom Up

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
START WITH EMPLOYEE_ID = 888
CONNECT BY EMPLOYEE_ID = PRIOR MANAGER_ID

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
START WITH EMPLOYEE_ID = 888
CONNECT BY EMPLOYEE_ID = PRIOR MANAGER_ID

Gilligan 888 Gilligan 620
Skipper 620 Skipper 101

Kochhar 101 Kochhar 100

King 100 King

Alterative
Move PRIOR to other side
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Connect By - Multiple Join Conditions

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E

START WITH JOB_ID = 'PRESIDENT'

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

AND PRIOR COUNTRY     = COUNTRY

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name ,
manager_id

FROM       EMPLOYEES  E

START WITH JOB_ID = 'PRESIDENT'

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

AND PRIOR COUNTRY     = COUNTRY
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Connect By – Tree Pruning - Where

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
WHERE      last_name in ('Kochhar','Mavris','Hunold ')

START WITH JOB_ID = 'PRESIDENT'

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

SELECT LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name
last_name
employee_id,
last_name,
manager_id

FROM       EMPLOYEES  E
WHERE      last_name in ('Kochhar','Mavris','Hunold ')

START WITH JOB_ID = 'PRESIDENT'

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

WHERE is applied after the CONNECT BY

Scott Hollows 48

Connect By – Join to another table (9i)

SELECT     LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name,
D.department_name

FROM       EMPLOYEES    E,

DEPARTMENTS  D

WHERE      E.department_id = D.department_id

START WITH JOB_ID = 'PRESIDENT' 
CONNECT BY PRIOR E.EMPLOYEE_ID = E.MANAGER_ID

SELECT     LPAD (' ',(LEVEL-1) * 5,‘ ')||last_name,
D.department_name

FROM       EMPLOYEES    E,

DEPARTMENTS  D

WHERE      E.department_id = D.department_id

START WITH JOB_ID = 'PRESIDENT' 
CONNECT BY PRIOR E.EMPLOYEE_ID = E.MANAGER_ID

8i - ORA-01437: cannot have join with CONNECT BY
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Connect By – Outer Join (9i)

SELECT     rpad(' ',(LEVEL-1) * 3,' ')
|| LAST_NAME  name,

D.department_name

FROM       EMPLOYEES    E,

DEPARTMENTS  D

WHERE      E.department_id = D.department_id (+)

START WITH JOB_ID = 'PRESIDENT'
CONNECT BY PRIOR E.EMPLOYEE_ID = E.MANAGER_ID

SELECT     rpad(' ',(LEVEL-1) * 3,' ')
|| LAST_NAME  name,

D.department_name

FROM       EMPLOYEES    E,

DEPARTMENTS  D

WHERE      E.department_id = D.department_id (+)

START WITH JOB_ID = 'PRESIDENT'
CONNECT BY PRIOR E.EMPLOYEE_ID = E.MANAGER_ID

8i - ORA-01437: cannot have join with CONNECT BY

Include employees that are not linked to a department
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Connect By – Outer Join (9i)

SELECT     rpad(' ',(LEVEL-1) * 3,' ')
|| LAST_NAME  name,

D.department_name

FROM       EMPLOYEES    E,

DEPARTMENTS  D

WHERE      E.department_id (+) = D.department_id

START WITH JOB_ID = ‘PRESIDENT’

START WITH E.manager_id is null  -- this works

CONNECT BY PRIOR E.EMPLOYEE_ID = E.MANAGER_ID

SELECT     rpad(' ',(LEVEL-1) * 3,' ')
|| LAST_NAME  name,

D.department_name

FROM       EMPLOYEES    E,

DEPARTMENTS  D

WHERE      E.department_id (+) = D.department_id

START WITH JOB_ID = ‘PRESIDENT’

START WITH E.manager_id is null  -- this works

CONNECT BY PRIOR E.EMPLOYEE_ID = E.MANAGER_ID

8i - ORA-01437: cannot have join with CONNECT BY

Include departments that have no employees
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Connect By improvements in 9i

1) SYS_CONNECT_BY_PATH

2) ORDER SIBLINGS BY

Scott Hollows 52

1)  SYS_CONNECT_BY_PATH

SELECT     rpad(' ',(LEVEL-1) * 3,' ') || LAST_NAME ,
SYS_CONNECT_BY_PATH (LAST_NAME, '\') path

FROM       EMPLOYEES  E

START WITH JOB_ID = ‘PRESIDENT’

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

SELECT     rpad(' ',(LEVEL-1) * 3,' ') || LAST_NAME ,
SYS_CONNECT_BY_PATH(LAST_NAME, '\' ) path

FROM       EMPLOYEES  E

START WITH JOB_ID = ‘PRESIDENT’

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID
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2)  ORDER SIBLINGS BY

SELECT     rpad(' ',(LEVEL-1) * 3,' ')
|| LAST_NAME     indent_name

FROM       EMPLOYEES  E

START WITH   JOB_ID = ‘PRESIDENT’

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

ORDER SIBLINGS BY LAST_NAME

SELECT     rpad(' ',(LEVEL-1) * 3,' ')
|| LAST_NAME     indent_name

FROM       EMPLOYEES  E

START WITH   JOB_ID = ‘PRESIDENT’

CONNECT BY PRIOR EMPLOYEE_ID = MANAGER_ID

ORDER SIBLINGS BY LAST_NAME
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Connect By improvements in 10g

• CONNECT_BY_ROOT

• CONNECT_BY_ISLEAF

• CONNECT_BY_ISCYCLE 
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Similar Features

Oracle Spatial Topology
and Network Data Models

10gr1
Part No.  B10828-01
http://download.oracle.com/docs/html/B10828_01/sdo_net_concepts.htm

Scott Hollows 56

ROLLUP
& CUBE
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• GROUP BY

• Super Groups   - advanced totals
ROLLUP
CUBE

ABBA
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GROUP BY

SELECT   department_id,

job_id,

sum(salary)

FROM     employees

GROUP BY
department_id, 

job_id

ORDER BY department_id,

job_id

SELECT   department_id,

job_id,

sum(salary)

FROM     employees

GROUP BY
department_id, 

job_id

ORDER BY department_id,

job_id

Dept Job
Sum 

Salary

30 PU_CLERK 13900

30 PU_MAN 11000

40 HR_REP 6500

50 SH_CLERK 64300

50 ST_CLERK 55700

50 ST_MAN 36400

Department

Job

Totals
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GROUP BY ROLLUP

SELECT   department_id,

job_id,

sum(salary)

FROM     employees

GROUP BY ROLLUP (

department_id, 

job_id)

ORDER BY department_id,

job_id

SELECT   department_id,

job_id,

sum(salary)

FROM     employees

GROUP BY ROLLUP (

department_id, 

job_id)

ORDER BY department_id,

job_id

Dept Job
Sum 

Salary

30 PU_CLERK 13900

30 PU_MAN 11000

30 24900

40 HR_REP 6500

40 6500

50 SH_CLERK 64300

50 ST_CLERK 55700

50 ST_MAN 36400

50 156400

187800

Dept Total

Dept Total

Dept Total

Grand Total
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This is fairly simple.
It is more difficult to comprehend if the job is in more than one dept

GROUP BY CUBE

SELECT   department_id,

job_id,

sum(salary)

FROM     employees

GROUP BY CUBE (

department_id, 

job_id)

ORDER BY department_id,

job_id

SELECT   department_id,

job_id,

sum(salary)

FROM     employees

GROUP BY CUBE (

department_id, 

job_id)

ORDER BY department_id,

job_id

Dept Job
Sum 

Salary

30 PU_CLERK 13900

30 PU_MAN 11000

30 24900

40 HR_REP 6500

40 6500

50 SH_CLERK 64300

50 ST_CLERK 55700

50 ST_MAN 36400

50 156400

HR_REP 6500

PU_CLERK 13900

PU_MAN 11000

SH_CLERK 64300

ST_CLERK 55700

ST_MAN 36400

187800

Job Totals

Dept Total

Dept Total

Grand Total

Dept Total
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MODEL
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Models
• Models provide a modified “fake” data set

that can be SELECTed from like a view

• Based on

1) Existing data

2) Rules

• The data can include …
– Changed Data

– Inserted Data

01
02

04
05

06

03
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Basic Example
• A model query that doesn’t really do anything

SELECT employee_id,
last_name,
salary

from employees
MODEL
DIMENSION BY (employee_id)
MEASURES     (last_name,

salary)
RULES        ();

SELECT employee_id,
last_name,
salary

from employees
MODEL
DIMENSION BY (employee_id)
MEASURES     (last_name,

salary)
RULES        ();

SELECT employee_id,

last_name,

salary

from employees

SELECT employee_id,

last_name,

salary

from employees
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Basic Example – what is it doing ?
• Indent to make it clear that this is a single array 

based on employees table

SELECT employee_id,
last_name,
salary

from employees
MODEL
DIMENSION BY (employee_id)   ��� � Primary Key Columns
MEASURES     (last_name,

salary)
RULES        ();

SELECT employee_id,
last_name,
salary

from employees
MODEL
DIMENSION BY (employee_id)   ��� � Primary Key Columns
MEASURES     (last_name,

salary)
RULES        ();
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Basic Example – what is it doing ?
• Rename the array columns to make it clear where 

the data is coming from in the SELECT

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES        ();

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES        ();
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Basic Example – what is it doing ?
• You are selecting from an array

that is based on the employees table

• (actually multiple arrays, one array per measure)

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES        ();

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES        ();
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Old school

SELECT employee_id,

DECODE (employee_id,
7900,   ‘FLINSTONE‘,
last_name)              new_last_name,

from employees

SELECT employee_id,

DECODE(employee_id,
7900,   ‘FLINSTONE‘,
last_name)              new_last_name,

from employees
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Using MODEL
• Change single value in a row

• If the row does not exist, it will be added !

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES (

LAST_NAME_ARRAY [790] = 'FLINTSTONE‘
);

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES (

LAST_NAME_ARRAY [790] = 'FLINTSTONE‘
);
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SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888
);

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888
);

Change Data – using MODEL
• Change multiple values in the same row
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SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = 1200,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = 1200,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);

Change Data – using MODEL
• Change multiple rows  - Insert or Update rows
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Return only rows affected by rules

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
RETURN UPDATED ROWS
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES  (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = 1200,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
RETURN UPDATED ROWS
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES  (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = 1200,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);
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Data based on earlier rules
• Can refer to data changed by earlier rules

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES  (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = SALARY_ARRAY [790]  +1,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES  (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = SALARY_ARRAY [790]  +1,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);
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Data based on later rules
• If refer to data changed by future rules, old value will be retrieved

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES  (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = SALARY_ARRAY [900]  +1,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);

SELECT employee_id_dimension,
last_name_measure,
salary_measure

from employees
MODEL
DIMENSION BY (employee_id  employee_id_dimension)
MEASURES     (last_name    last_name_measure,

salary       salary_measure)
RULES  (

LAST_NAME_ARRAY [790] = 'FLINTSTONE',
SALARY_ARRAY    [790] = 88888,

--
LAST_NAME_ARRAY [800] = 'FRAGGLE',
SALARY_ARRAY    [800] = SALARY_ARRAY [900]  +1,

--
LAST_NAME_ARRAY [900] = ‘WOOKIE',
SALARY_ARRAY    [900] = 900
);
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Advanced Models

PARTITION clause

CV function for advanced cell referencing

Rules
RULES (sales [prod='Bounce', 

year between 2000 and 2005
] = 10

)

Scott Hollows

Models …
Fake
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Analytics
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Concepts
• Look within the set or not

• Look forward and back

• Look for data using different sort order from query

See Handout  Fi l e 

For  Exampl es
See Handout  Fi l e 

For  Exampl es
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Nulls
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Order By Null – 8  (8.1.7 verified)
• ORDER BY default for nulls

– Nulls appear lastfor ORDER BY … ASC

– Nulls appear firstfor ORDER BY … DESC

• Change the order SELECT   *

FROM     employees

ORDER BY deptno NULLS FIRST

SELECT   *

FROM     employees

ORDER BY deptno NULLS FIRST

SELECT   *

FROM     employees

ORDER BY deptno DESC NULLS LAST

SELECT   *

FROM     employees

ORDER BY deptno DESC NULLS LAST
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Null Specific Functions
1. NVL

2. NVL2 Value A: return B if not null, C if null

3. LNNVL “NOT plus treats NULL as FALSE”

4. NULLIF return NULL if A=B else A

5. COALESCE returns first not null value

DECODE vs CASE

Case vs Decode



21

Scott Hollows 81

1.  NVL

• NVL  (value, value_if_null)

• NVL (SALARY, 0)

Case vs Decode
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2) NVL2 9i (undocumented in 8.x)
Syntax

NVL2 ( value,
value_if_not_null,
value_if_null
)

Example
NVL2 (

COMMISSION,
'Commission', � Value if commission is not null
'No Commission‘ � Value if commission is null
)

Same as …
DECODE (

COMMISSION, 
NULL,        'No Commission',
'Commission‘
);Case vs Decode
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3) LNNVL (condition)

• Equivelent to
– NOT NVL (condition, FALSE)

– (however, NVL does not support boolean)

• Similar to NOT but treats NULL as FALSE

• Returns TRUE  if the condition is FALSE or NULL

• Returns FALSE  if the condition is     TRUE

NOT LNNVL

TRUE FALSE FALSE

FALSE TRUE TRUE

NULL NULL TRUE

SQL
817      Undocumented
10gR1  Documented

PLSQL
9.2       Undocumented
10gr     Documented

Case vs Decode
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LNNVL Example - Equivelents

SELECT   *

FROM     employees

Where    nvl(salary,0) < 800

SELECT   *

FROM     employees

Where    nvl(salary,0) < 800

SELECT   *

FROM     employees

Where    salary < 800
or salary is null

SELECT   *

FROM     employees

Where    salary < 800
or salary is null

SELECT   *

FROM     employees

Where    LNNVL (salary >= 800)

SELECT   *

FROM     employees

Where    LNNVL (salary >= 800 )

#1

#2

#3

Case vs Decode
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4) NULLIF
• NULLIF (A, B)

• if A = B
– return NULL

• else
– return A

Case vs Decode
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5) COALESCE
• Returns the first not null value in the list

• COALESCE (value1, value2, value3, value<N>);

SELECT COALESCE (null,null,30,null,40) 
FROM    DUAL

SELECT COALESCE (null,null, 30,null,40) 
FROM    DUAL

SELECT COALESCE (SALARY, BONUS, COMM)
FROM    EMP

SELECT COALESCE (SALARY, BONUS, COMM)
FROM    EMP

��� � returns 30

Case vs Decode
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Nulls in DECODE and CASE
• Nulls work differently

– DECODE … NULLS match

– CASE       … NULLS do not match

SELECT DECODE (commission,
NULL,    'No Commission',

'Commission'
)

from   Employees

SELECT DECODE (commission,
NULL,    'No Commission',

'Commission'
)

from   Employees

SELECT CASE commission

WHEN NULL THEN  'No Commission'
ELSE ' Commission '

END   status_description

from employees

SELECT CASE commission

WHEN NULL THEN  'No Commission'
ELSE ' Commission '

END   status_description

from employees

Case vs Decode

Scott Hollows

Questions


