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Disclaimer

None of these mistakes have 

ever been made by our 

clients in Western Australia



Disclaimer

None of these mistakes have 

ever been made by our 

clients in Queensland



Disclaimer

None of these mistakes have 

ever been made by our 

clients in South Australia



Why Now?

Asia Pacific Openworld - 1996



Why Now?

Relax – the CBO 

works it out just fine 

all by itself



Why Now?



1 – Modified columns

Still the most common issue!



Do some set up



Select a row



Find the access path



Indexed access



Modified column



Full scan



WHERE upper(name) = :B1

WHERE sal * 1.1 =  :B1

WHERE trunc (trans_date) = trunc(SYSDATE)

WHERE to_char(start_date,’dd/mm/yyyy’) = ‘01/03/1993’

WHERE NVL(postal_address, business_address) = :B1

WHERE         emp_id_char = 1456

More examples



WHERE name = :B1

First – do we really need that code?

WHERE upper(name) = :B1



WHERE trunc (trans_date) = trunc(SYSDATE)

WHERE trans_date > =   trunc(SYSDATE)

AND trans_date <      trunc(SYSDATE) + 1

First – do we really need that code?



WHERE to_char(start_date,’dd/mm/yyyy’) = ‘01/03/1993’

First – do we really need that code?

WHERE start_date = to_date(‘01/03/1993’,’dd/mm/yyyy’)



WHERE         emp_id_char = 14563

First – do we really need that code?

WHERE         emp_id_char = ‘14563’



Function based index

If we really do need that code

Virtual column

Hidden virtual column

+ index 

+ remember to gather stats 

after you create the index

+ you can create a histogram

Displayed virtual column

+ you can choose to put an 

index on it

+ remember to gather stats 

after you create the column

+ you can create a histogram



Create the function 

based index

(if you use your own 

function it must be 

deterministic)



select the rows 

using the 

function



it uses the FBI



So everything is fine now?



RESOURCE_CODE has skewed data

SELECT resource_code, count(*)

FROM bookings_large

GROUP BY resource_code



now select a majority 

value



its still using the index



creating a function 

based index creates a 

hidden virtual column



gather statistics on the 

hidden column



try the majority value 

again



reads the 

histogram and 

does a full scan



Get rid of it if possible

Add a function based index or virtual column

Gather stats on the hidden/virtual column

Modified columns - Summary



2 – Optional Parameters



None of these can use an index efficiently:

WHERE BOOKING_NO  = NVL(:B1 , BOOKING_NO) 

AND BOOKING_NO = :B1 OR :B1 IS NULL

AND BOOKING_NO = COALESCE(:B1 , BOOKING_NO) 

AND RESOURCE_CODE LIKE :B1||'%') 

Handling optional parameters

These may not 

produce the 

same result



What is the best way 

to get to Kalgoorlie 

I have a fast car?

If you have the car 

you can drive if not 

you have to walk



OK leaving for 

Kalgoorlie now 

I have bought a 

plane ticket



If you have the car 

you can drive if not 

you have to walk

OK leaving for 

Kalgoorlie now 

I have bought a 

plane ticket



Mandatory parameter uses an index



Optional parameter does a full scan – whether we supply a value or not



Using NVL results in a UNION of the two different cases 

(plus booking_no must be NOT NULL)



Using NVL results in a UNION of the two different cases 

(plus booking_no must be NOT NULL)



But most queries of this type have more 

than one optional condition



No indexed access to anything except booking_no



And its not very bright about which parameter to pick for the OR expansion



COALESCE behaves differently from NVL



And this is probably the worst of all



And this is probably the worst of all – use an index to find all the not null values



In Apex –

use Function 

returning 

SQL Query

Handling optional parameters - Build the WHERE clause dynamically



PROCEDURE proc1 (p_1 VARCHAR2, p_2  VARCHAR2)

IS

……………………………..

c_1    sys_refcursor;

v_sql varchar2(2000); 

BEGIN

v_sql := ‘select something from atable where 1=1';

IF p_1 is not null 

then v_sql := v_sql||' and contact_name = :B1';

ELSE

v_sql := v_sql|| ‘and :B1 is null’;

END IF;

IF p_2 is not null 

then v_sql := v_sql||' and contact_mobile = :B2';

ELSE

v_sql := v_sql|| ‘and :B2 is null’;

END IF;

OPEN  c_1 FOR v_sql USING p_1,p_2;

FETCH c_1 INTO v_2;

CLOSE c_1;

Handling optional parameters - Build the WHERE clause dynamically

In PL/SQL use a ref cursor



3 – Hints in Views



CREATE VIEW event_bookings

AS

SELECT /*+ INDEX(b BKLG_MADE_BY_N6) */

e.org_id, e.event_no, e.start_date

,b.booking_no

FROM events_large e, bookings_large b

WHERE e.event_no = b.event_no]

AND b.made_by = ‘USER1’;

You don’t know how other people will use the view

Hints in View Definition





MADE_BY index is used – even when we 

have the primary key 



If you want to use a hint for the view 

objects use this syntax

/*+ INDEX(b1.b BKLG_MADE_BY_N6) */



4 – Unnecessary table access



SELECT *

FROM bookings_large b, events_large e

WHERE e.event_no = b.event_no

AND   e.contact_name = :contact_name

AND   b.cost > (SELECT AVG(b1.cost)

FROM events_large e1, bookings b1

WHERE e1.event_no = b1.event_no

AND   e1.event_no = e.event_no)



SELECT *

FROM bookings_large b, events_large e

WHERE e.event_no = b.event_no

AND   e.contact_name = :contact_name

AND   b.cost > (SELECT AVG(b1.cost)

FROM events_large e1, bookings b1

WHERE e1.event_no = b1.event_no

AND   e1.event_no = e.event_no)

SELECT *

FROM bookings_large b, events_large e

WHERE e.event_no = b.event_no

AND   e.contact_name = :contact_name

AND   b.cost > (SELECT AVG(b1.cost)

FROM bookings b1

WHERE b1.event_no = e.event_no)



5 – Handling Nulls





Get the next set to process

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

SELECT *

FROM    bookings_large

WHERE processed_flag IS NULL



SELECT *

FROM    bookings_large

WHERE processed_flag IS NULL

Nulls are not stored in B*Tree indexes 

(unless it is part of a concatenated index and the other part has a value)



CREATE INDEX bklg_proc_N0 on bookings_large

(NVL(processed_flag,’N’));

BEGIN

dbms_stats.gather_table_stats(ownname=>user, tabname=> 

'BOOKINGS_LARGE',method_opt=> 'for columns SYS_NC00013$ size 3');

END;





If processed_flag = ‘Y’ is a majority

CREATE INDEX bklg_proc_N1 on bookings_large

(CASE  WHEN processed_flag = 'Y' THEN null WHEN processed_flag is null 

THEN 'N' ELSE processed_flag END);

It’s a very small index

BEGIN

dbms_stats.gather_table_stats(ownname=>user, tabname=> 

'BOOKINGS_LARGE',method_opt=> 'for all columns size auto');

END;



Get the next lot to process:

SELECT *

FROM bookings_large

WHERE CASE  WHEN processed_flag = 'Y' THEN null WHEN processed_flag

is null THEN 'N' ELSE processed_flag END = ‘N’



6 – Transitivity



SELECT o.name,o.postcode, e.end_date, b.status, count(b.booking_no), sum(b.cost)

FROM   state_organisations o, state_events e, state_bookings b

WHERE  o.state = e.state AND    o.state = b.state

AND    o.org_id = e.org_id AND    e.event_no = b.event_no

AND    b.resource_code = 'PC9'

GROUP BY o.name, o.postcode, e.end_date, b.status







7 – NOT IN



NOT IN (literals)

SELECT status, COUNT(*) NUM

FROM bookings_large

GROUP BY status

ORDER BY NUM STATUS NUM

U 999

X 999

I 999

R 786026

P 1310042

C 3668103

Skewed data and 

we want to exclude 

these



NOT IN (literals)

SELECT column_name, num_distinct, histogram

FROM   user_tab_cols

WHERE  table_name = 'BOOKINGS_LARGE'

AND    column_name = 'STATUS'

COLUMN_NAME NUM_DISTINCT HISTOGRAM

STATUS 6 FREQUENCY

We have a 

histogram



NOT IN (literals)

SELECT   index_name, column_name, column_position

FROM user_ind_columns

WHERE table_name = 'BOOKINGS_LARGE‘

AND         column_name = ‘STATUS

INDEX_NAME COLUMN_N

AME

COLUMN_POSITION

BKLG_STATUS_N4 STATUS 1

and an index



NOT IN (literals)

SELECT SUM(cost)

FROM bookings_large

WHERE status NOT IN ('P','R','C');



NOT IN (literals)

SELECT /*+ INDEX(B BKLG_STATUS_N4) */  SUM(cost)

FROM bookings_large b

WHERE status NOT IN ('P','R','C');



NOT IN (literals)

SELECT SUM(cost)

FROM    bookings_large

WHERE status IN ('U','X','I');

Change the NOT IN 

to an IN - This might 

not give us the result 

we want in the future



NOT IN (literals)Create a function 

based index



NOT IN (literals)

But surely hard coding 

literal values is a bad 

design anyway – what 

happens when we get a 

new status?



NOT IN (change to a subquery)

U

X

I

R

P

C

Y

Y

Y

BOOKINGS_LARGE

STATUS_CODES



SELECT SUM(cost)

FROM bookings_large

WHERE status IN (SELECT status

FROM   status_codes

WHERE  current_status = 'Y')

NOT IN (change to a subquery)

The histogram on 

status is not used



NOT IN (change to a join)

SELECT SUM(cost)

FROM bookings_large b, status_codes c

WHERE b.status = c.status_code

AND c.current_status = 'Y' 



NOT IN (change to a join)

SELECT /*+ LEADING (c,b) USE_NL_WITH_INDEX(B BKLG_STATUS_N4) */ 

SUM(cost)

FROM bookings_large b, status_codes c

WHERE b.status = c.status_code

AND c.current_status = 'Y' 

12c would use 

adaptive otimisation

and not need the hint



8 – Data design



You’ll 

need a 

constraint



Join Elimination

Oracle will get rid of joined tables if:

We give it indexes it can use instead

The PK and/or FK relationships imply a table is not required



Why constraints are a good idea

SELECT  e.description

FROM     events e, organisations o

WHERE  e.org_id = o.org_id

Constraints matter – they tell the optimiser stuff



Without a foreign key constraint

SELECT  e.description

FROM     events e, organisations o

WHERE  e.org_id = o.org_id

ALTER TABLE events 

DISABLE CONSTRAINT org_fk



Without a foreign key constraint



Use RELY for Warehouses

SELECT  e.description

FROM     events e, organisations o

WHERE  e.org_id = o.org_id

ALTER TABLE events  MODIFY CONSTRAINT org_fk RELY;

ALTER TABLE events DISABLE CONSTRAINT org_fk



If a column is not null 

define it as NOT NULL

SELECT COUNT(event_no)

FROM   bookings_large

WHERE  booking_no < 1000

This has to go to 

the table



If a column is not null 

define it as NOT NULL

SELECT COUNT(event_no)

FROM   bookings_large

WHERE  booking_no < 1000

This doesn’t 

have to go to the 

table

ALTER TABLE bookings_large MODIFY 

(event_no NOT NULL)



9 – Hideous coding



SELECT b.booking_no, b.cost, b.quantity,

(SELECT description FROM resources r

WHERE r.code = b.resource_code),

(SELECT type_code FROM resources r 

WHERE r.code = b.resource_code),

(SELECT daily_rate FROM resources r 

WHERE r.code = b.resource_code)

FROM   bookings_large b)

This is really stupid and will access the 

RESOURCES table multiple times

Queries in the SELECT

But I have seen 

it in production 

code





10–Queries in the SELECT are bad



Queries in the SELECT

SELECT b.booking_no, b.status, b.cost, b.resource_code, e.description evtdesc

FROM bookings_large b, events_large e

WHERE e.event_no = b.event_no

AND b.booking_no < 1000;

SELECT b.booking_no, b.status, b.cost, b.resource_code,

(SELECT description FROM events_large e WHERE e.event_no = b.event_no) evtdesc

FROM bookings_large b

WHERE b.booking_no < 1000;

NL Join

3359 reads

Indexed lookup of 

description

2894 reads



Queries in the SELECT

Indexed lookup of 

description

1449 reads

SELECT b.booking_no, b.status, 

b.cost, b.resource_code,

(SELECT description FROM events_large e WHERE e.event_no = b.event_no) evtdesc

FROM 

(SELECT * FROM bookings_large WHERE booking_no < 1000

ORDER BY event_no) b;



Queries in the SELECT

(SELECT description FROM events_large e

WHERE e.event_no = b.event_no)

BOOKING_NO EVENT_NO

1 100

2 100

3 100

4 200



11 –Queries in the SELECT are good



Queries in the SELECT

SELECT b.booking_no, b.status, b.cost, b.resource_code, b.alternative_resource1, 

b.alternative_resource2,

(SELECT avg(cost) FROM bookings_large c 

WHERE c.resource_code = b.resource_code) avgcost,

(SELECT avg(cost) FROM bookings_large d 

WHERE d.resource_code = b.alternative_resource1) avgalt1,

(SELECT avg(cost) FROM bookings_large e 

WHERE e.resource_code = b.alternative_resource2) avgalt2

FROM 

(SELECT * FROM bookings_large

WHERE booking_no < 10000

ORDER BY resource_code) b;

Indexed lookup of 

AVG(COST) X 3

1,165,043 reads



Queries in the SELECT – try as a join

SELECT b.booking_no, b.status, b.cost, b.resource_code, b.alternative_resource1, 

b.alternative_resource2,

avgcost.cost avgcost, avgalt1.cost avgalt1, avgalt2.cost avgalt2

FROM bookings_large b,

(SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)  avgcost,

(SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)  avgalt1,

(SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)  avgalt2

WHERE avgcost.resource_code = b.resource_code

AND   avgalt1.resource_code = b.alternative_resource1

AND   avgalt2.resource_code = b.alternative_resource2

AND   b.booking_no < 10000;



Queries in the SELECT – try as a join

SELECT b.booking_no, b.status, b.cost, b.resource_code, b.alternative_resource1, 

b.alternative_resource2,

avgcost.cost avgcost, avgalt1.cost avgalt1, avgalt2.cost avgalt2

FROM bookings_large b,

(SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)  avgcost,

(SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)  avgalt1,

(SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)  avgalt2

WHERE avgcost.resource_code = b.resource_code

AND   avgalt1.resource_code = b.alternative_resource1

AND   avgalt2.resource_code = b.alternative_resource2

AND   b.booking_no < 10000;

Full scan and hash 

join X 2 + NL join

killed at 

722,567,748 reads



Using a WITH clause

WITH averagecost as (SELECT resource_code, avg(cost) cost 

FROM bookings_large group by resource_code)

SELECT b.booking_no, b.status, b.cost, b.resource_code,

b.alternative_resource1, b.alternative_resource2,

avgcost.cost avgcost, avgalt1.cost avgalt1, avgalt2.cost avgalt2

FROM   bookings_large b, 

averagecost avgcost, 

averagecost avgalt1, 

averagecost avgalt2

WHERE  b.resource_code = avgcost.resource_code

AND    b.alternative_resource1 = avgalt1.resource_code

AND    b.alternative_resource2 = avgalt2.resource_code

AND    b.booking_no < 10000;

1 Full scan and 

temp table

51826 reads



Queries in the SELECT – General Rules

If you are accessing the subquery once – inline  ordered 

If you are accessing the subquery more than once – WITH

NEVER TRUST GENERAL RULES – try all the possible ways 

/*+ MATERIALIZE */ will use a temp table

/*+ INLINE */ will evaluate in line



12 – Functions in SQL



Using Functions in SQL

SELECT * 

FROM bookings_large b

WHERE b.cost > book_util.get_avg(b.resource_code)

AND   b.booking_no < 100;

SELECT * 

FROM bookings_large b

WHERE b.cost > 

(SELECT book_util.get_avg(b.resource_code) FROM dual)

AND   b.booking_no < 100;

1

2



Using Functions in SQL

99 executions of 

function

4,640,315 reads

SELECT * 

FROM bookings_large b

WHERE b.cost > book_util.get_avg(b.resource_code)

AND   b.booking_no < 100;

As above but deterministic

SELECT * 

FROM bookings_large b

WHERE b.cost > 

(SELECT book_util.get_avg(b.resource_code) FROM dual)

AND   b.booking_no < 100;

1 execution of 

function

47,396 reads

1 execution of 

function

48,446 reads



In Line Queries

Always wrap the function in a SELECT FROM DUAL
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Performance Tuning issues 

change all the time

keep up to date

but don’t forget the old stuff
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