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Relax —the CBO

works it out just fine

all by itself

Why Now?




Why Now?

The database is just a persistent
data store, we don'’t need to worry




1 — Modified columns

Still the most common issue!



SQL Plus O -

SQL>
SQL>
SQL>
SQL> set pages 100
sQL> set lines 240
sSQL>
SQL>
SQL> ALTER SESSION SET statistics_level = ALL;

Session altered.

sSQL>
SQL> ALTER SYSTEM FLUSH SHARED_POOL;

System altered.
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FROM bookings_Targe
3 WHERE resource_code = 'PC9’

4 /
BOOKING_NO EVENT_NO RESO C MADE_BY QUANTITY

294687 95087 PC9 N USERG6
Room can be set up on the day before the training starts

SQL>




SQL Plus

sQL> §e1ect * from tabTle(dbms_xplan.display_cursor(FORMAT=>"ALLSTATS LAST'))
2




SQL Plus

PLAN_TABLE_OUTPUT

Plan hash value: 1244540790

SELECT STATEMENT | :00:00.01 |
TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE 6 :00:00.01 |
INDEX RANGE SCAN BK_RES?2 | 16 :00:00.01 |

2 - access("RESOURCE_CODE"="PC9")

19 rows selected.

SQL>




' SQL Plus

SQL> SELECT *
2 FROM bookings=idrge
3 WHERE upper(resource_code) = 'PC9’
4 /

BOOKING_NO EVENT_NO RESO C MADE_BY

294687 95087 PC9 N USERG6
Room can be set up on the day before the training starts




' SQL Plus

SQL>
SQL> §e1ect * from table(dbms_xplan.display_cursor(FORMAT=>"'ALLSTATS LAST'))
2

PLAN_TABLE_OUTPUT

Plan hash value: 2081577679

Starts E-Rows

STATEMENT | i ; :00:00.73 35590 | 35341 |
TABLE ACCESS FULL| BOOKINGS_LARGE 0:00:00.73 35590 | 35341 |
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WHERE

WHERE

WHERE
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More examples

upper(name) = :B1

sal*1.1= Bl

trunc (trans_date) = trunc(SYSDATE)
to_char(start_date,’dd/mm/yyyy’) = ‘01/03/1993’
NVL(postal _address, business_address) = :B1

emp_id_char = 1456



First —do we really need that code?

WHERE u}ér(name) = B1

SELECT COUNT(*)
FROM clients
* WHERE UPPER(nhame) != name




First —do we really need that code?

WHERE tr%s_date) = trunc(SYSDATE)

WHERE trans_date > = trunc(SYSDATE)
AND trans_date <  trunc(SYSDATE) + 1




First —do we really need that code?

WHERE %(start_date,’dd/mm/w’) = ‘01/03/1993’

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




First — do we really need that code?

WHERE emp_id_char = 1><

WHERE emp_id_char = ‘14563’
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@ If we really do need that code

Function based index Virtual column
Hidden virtual column Displayed virtual column
+ index + you can choose to put an
index on it

+ remember to gather stats
after you create the index + remember to gather stats
after you create the column

+ you can create a histogram
+ you can create a histogram



sqL> 1
1* 5REATE INDEX BKLG_UPPER_RES ON bookings_Tlarge (UPPER(resource_code))
SQL>

Index created.




SQL> SELECT *
2 FROM bookings_Tlarge
3 yHERE upper(resource_code) = 'PC9’

4
BOOKING_NO EVENT_NO RESO C MADE_BY QUANTITY COST S
COMMENTS

294687 95087 PC9 N USERG6 1 4000 C

Room can be set up on the day before the training starts




sQL> 7e1ect * from tabTe(dbms_xplan.display_cursor(FORMAT=>"ALLSTATS LAST'))
2

PLAN_TABLE_OUTPUT

SELECT * FROM bookings_large WHERE upper(resource_code) = 'PC9’
Plan hash value: 1178059707

O | SELECT _STATEMEMT i I 1.l | 1 |00:00:00.78 | ) 2
| _1-—TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE | 1| 57672 | 1 100:00:00.78 | 5 | 2 |
«C_2 |  INDEX RANGE SCAN | BKLG_UPPER_RES | 1| 23069 | 1°|00:00:00.78 | 4 p)
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So everything Is fine now?
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RESOURCE_CODE has skewed data

@ Resource_cooe [§ count(y |

o rasens
» BRSM 645532
"BPCl 48508
SELECT resource_code, count(*) e sorons
FROM bookings_large o
GROUP BY resource_code = i
I PCE 1
i PC9 1

| VCR2 497015



SQL Plus

SQL> SELECT count(status)
2 FROM bookings_large
3 WHERE upper(resource_code) = 'BRLG'
4 /

COUNT(STATUS)

1691035




SQL Plus

sqQL>
SQL> select * from table(dbms_xplan.display_cursor(FORMAT=>'ALLSTATS LAST'))
2

PLAN_TABLE_OUTPUT

SELECT count(status) FROM bookings_large WHERE upper(resource_code) =
"BRLG'

Plan hash value: 4198581906

SELECT STATEMENT 1 |00:00:05.39 37134

SORT AGGREGATE 1 |00:00:05.39 37134

TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE 5767 1691K|00:00:05.24 37134
INDEX RANGE SCAN BKLG_UPPER_RES 2306 1691K|00:00:01.03

3 - access("BOOKINGS_LARGE".'"SYS_NC00010$"="BRLG')

21 rows selected.



SQL Plus

SQL> SELECT column_name, num_distinct, hidden_column, virtual_column
2 FROM user_tab_cols
3 WHERE table_name = 'BOOKINGS_LARGE'

NUM_DISTINCT HID VIR

YES YES
5767168
100792
20

COST
STATUS
COMMENTS

10 rows selected.




SQL Plus

SQL>

SQL> BEGIN

g dbms_stats.gather_table_stats(ownname=>user, tabname=> 'BOOKINGS_LARGE',method_opt=> 'for all columns size auto');
END;

5 v

PL/SQL procedure successfully completed.

sqQL>

ICOLUMN_NAME NUM_DISTINCT NUM_DISTINCT HISTOGRAM

SYS_NCO00010% FREQUENCY

BOOKING_NO 5767168 5767168 NONE
EVENT_NO 100792 100792 NONE
o Fal o Fal
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SQL Plus = B ——

SQL> SELECT count(status)
2 FROM bookings_large

3 WHERE upper(resource_code) = 'BRLG'
4 /
COUNT (STATUS)

1691035




SQL Plus

SQL>
SQL> select * from table(dbms_xplan.display_cursor(FORMAT=>"ALLSTATS LAST'))
2

PLAN_TABLE_OUTPUT

SELECT count(status) FROM bookings_large WHERE upper(resource_code) =
"BRLG'

Plan hash value: 927983165

| Id | Operation | Name | starts | E-Rows | A-Rows | A-Time | Buffers |

| 0 | SELECT STATEMENT | ! 1.1 | 1 |00:00:00.95 | 35587 |
| 1 | _SORT-AGGREGATE | | 1 | 1 | I166+00:00.95 | 35587 |
[* 277 TABLE ACCESS FULL| BOOKINGS_LARGE | 1| 288K | 1691K|00:00:00.84 | 35587 |

2 - filter(UPPER("RESOURCE_CODE")="BRLG")

20 rows selected.
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@ Modified columns - Summary

Get rid of it if possible
Add a function based index or virtual column

Gather stats on the hidden/virtual column



2 — Optional Parameters



Handling optional parameters

None of these can use an index efficiently:

WHERE BOOKING_NO = NVL(:B1, BOOKING_NO)

These may not
produce the
same result

AND BOOKING_NO =:B1 OR :B1 IS NULL

AND BOOKING_NO = COALESCE(:B1 , BOOKING_NO)

AND RESOURCE_CODE LIKE :B1||'%")
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Mandatory parameter uses an index

Worksheet Query Builder

48
49
50| BELECT count {status)
51 FROM _ hockings lazge

52| WHERE booking_no = :booking_no >

54
55
56
57

AY

[&script Output X | [ Query Result x | E)ExplainPlan x  FE)Autotrace X
#P SQL | 1.685seconds

OPERATION OBJECT_NAME
=@ SELECT STA e 2
M
= TABLE ACCESS BOOKINGS_LARGE

=04 INDEX BOOKLG_PK
= (Om Access Predicates

\» BOOKING_NO=TO_NUMBER (:BOOKING_NO)

OPTIONS

AGGREGATE
BY INDEX ROWID
UNIQUE SCAN

COsT



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

Worksheet Query Builder

50| BELECT count (status)

—Targe

VHERE booking no = :booking_no
OR :booking_no IS HULL

55
56
57
58
59
AY
[Elscriptoutput x |[» QueryResult x | JExplainPlan x | JAutotrace x
AP SQL | 2.277 seconds
OPERATION OBJECT_NAME OPTIONS cosT CARDINALITY LAST_CR_BUFFER_GETS
= @ SELECT STATEMENT 9791
=B} SORT AGGREGATE 35586
=B TABLE ACCESS BOOKINGS_LARGE FULL 9791 288359 35586
=¥ Fiter predicates
=\ or

:BOOKING_NO IS NULL
BOOKING_NO=TO_NUMBER (:BOOKING_NO)



Sery,
) Co

3 Using NVL results in a UNION of the two different cases
(plus booking_no must be NOT NULL)

et gy it S

a3
50| BELECT count {status)

51| FROM _ bogkings large
7 booking_no = NVL{:booking_no,booking_no) > value:
ﬁ‘
54
55
56
57
58
Aﬁg EEEEEEE——
[Escript output x |[3> Query Result x | &ExplainPlan x | ) Autotrace x
P SQL | 8.767 seconds
OPERATION OBJECT_NAME OPTIONS COST CARDINALITY

=@ SELECT STATEMENT
=@ SOrT AGGREGATE 1
=@ CONCATENATION
&~ @ FILTER

= O Filter Predicates
{ :BOOKING_NO IS NULL
& TABLE ACCESS BOOKINGS_LARGE FULL 9823 1

= O Fiter Predicates

BOOKING_NO=TO_NUMBER (TO_CHAR (BOOKING_NO)

B feventno Name: pooking_no
[v] ML

=@ FILTER
= O Filter Predicates
{ :BOOKING_NO IS NOT NULL
&= TABLE ACCESS BOOKINGS_LARGE BY INDEX ROWID 2 1 0
& 08 INDEX BOOKLG_PK UNIQUE SCAN 1 1 0

=t Access Predicates
BOOKING_NO=TO_NUMBER (:BOOKING_NO)




Sery,
) Co

3 Using NVL results in a UNION of the two different cases
(plus booking_no must be NOT NULL)

Worksheet Query Builder
45
49
50| BELECT count (status)
51 EROelpei ST
52/ WHERE booking no = NVL(:booking_no,booking_no) >
53
54
55 E—
6 [ ot J [ cnd ]
57

58
AY
[Elscript output x |[> Query Result x | &)ExplainPlan x | JAutotrace x
A sQL | 3.182seconds

OPERATION OBJECT_NAME OPTIONS cosT CARDINALITY LAST_CR_BUFFER_GETS
=@ SELECT STATEMENT 9825
=g} sorT AGGREGATE 1 4
- @) CONCATENATION
=@ FILTER 0

= O Fiter Predicates
:BOOKING_NO IS NULL
=-Ff TABLE ACCESS BOOKINGS_LARGE FULL 9823 1 0
= O Filter Predicates
BOOKING_NO=TO_NUMBER (TO_CHAR (BOOKING_NO))
=@ FILTER +
= O Fiter Predicates
:BOOKING_NO IS NOT NULL
=-Bf TABLE ACCESS BOOKINGS_LARGE BY INDEX ROWID 2 1 +
=08 INDEX BOOKLG_PK UNIQUE SCAN 1 1 3
=t Access Predicates
BOOKING_NO=TO_NUMBER (:BOOKING_NO)




But most queries of this type have more
than one optional condition
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Sery,
) OQO

No indexed access to anything except booking_no

Worksheet Query Builder

ouU

61 liﬂ.EC'l' event_no, booking no, resource code, cost

62 _large

booking_no = NVL{:booking no,boocking no)
64 event_no = NVL(:event_no,event_no)
65 AHD resource_code = NVL(:resource_code,resource_code)
AHD status = NVL(:status,status)

S?M& = NVL(:made_by,made_by)
AV

&l saipt output x |[> Query Resuit x | EExplainPlan x | EAutotrace x
P sQL | 3.338 seconds

OPERATION OBJECT_NAME OPTIONS cosT CARDINALITY
=@ SELECT STATEMENT 9882
- @) CONCATENATION
=@ FILTER
= O Filter Predicates
- :BOOKING_NO IS NULL
- BB TABLE ACCESS BOOKINGS_LARGE FULL 9880
= O Filter Predicates
=-/\ AND
: BOOKING_NO=TO_NUMBER (TO_CHAR (BOOKING_NO))
RESOURCE_CODE =NVL(:RESOURCE_CODE,RESOURCE_CODE)
MADE_BY =NVL(:MADE_BY ,MADE_BY)
STATUS=NVL(:STATUS,STATUS)
EVENT_NO=TO_NUMBER (NVL(:EVENT_NO,TO_CHAR(EVENT_NO)))
&~ FILTER
=¥ Fiter Predicates
¢ :BOOKING_NO IS NOT NULL
= TABLE ACCESS BOOKINGS_LARGE BY INDEX ROWID 2
=¥ Filter Predicates
=-/\ AND
RESOURCE_CODE =NVL (:RESOURCE _CODE,RESOURCE_CODE)
MADE_BY=NVL(:MADE_BY ,MADE_BY)
STATUS=NVL(:STATUS,STATUS)
EVENT_NO=TO_NUMBER (NVL(:EVENT_NO,TO_CHAR(EVENT_NO)))

LAST_CR_BUFFER_GETS

35586
35586

35586
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And its not very bright about which parameter to pick for the OR expansion

Worksheet Query Builder

CO"wb

785 PLAN_TABLE_OUTPUT

7

8 Plan hash value: 2537911279
9
10

79| DE
v_booking no bookings large.booking nostype;

v_event_no bookings_large.event _no%type:=100;
v_resource_code bookings_large.resource_codeitype;

1|
12

-
[

| Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers

83 bookings_large.statusstype; 13| 0 | SELECT STATEMENT I I 1) I 1 100:00:00.43 | 35587
84 bookings_large.made_byst 14| 1| SORT AGGREGATE I I 39 11 1 100:00:00.43 | 35587
85 15] 2| CONCATENATION | I 13 | 0 100:00:00.43 | 35587
- 16 % 3| FILTER I I i | 0 100:00:00.43 | 35587

86 =/ BEGIN 17 |1* 4| TABLE ACCESS FULL | BOOKINGS_LARGE | 11 3l 0 100:00:00.43 | 35587
87 = SELECT COUHNT (status) 18|+ 5|  FILTER I | 11 | 0 100:00:00.01 | 0
88 THTO w7 result 19 1% 6| TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE | 01 2 0 100:00:00.01 | 0
- 20« 7| INDEX UNIQUE SCAN | BOOKLG_PK I 01 11 0 100:00:00.01 | 0

89 FROM bookings_large b =

90| WHERE event_no NVL(v_event_no,event_no)

91 AHD booking no NVL(v_booking no,booking no)
92| 'RHD resource_code = NVL(v_resource_code,resource_code)

93| AHD status = NVL(v_status,status)

94| AHD made_by = NVL(v_made_by,made_by) ;
95| EHD;

96

97

98 = select sgl_id,child_number, sql_text, executions, buffer gets, is_obsolete, is_shareable, is_bind sensitive, is_bind_aware
99| from v§sgl

100 where sql_id = '7mam37hzsagd?d’

101

102 select * from table (dbmsl_xplan. display_cursor (SQL_ID=>'Tmnam37hzsagd?',CURS0R_CHILD_ NO=>0,FORMAT=>'ALLSTATS LAST')):

103




.\<\g Sef'l//'oQ .
K, 3 COALESCE behaves differently from NVL
3

Worksheet Query Builder Worksheet Query Bul
131 o1

132| alter system flush shared pool 153 . alter system flush shared pool;

133| DECLARE 154/ DECLI\RE. )

134 v _booking no bookings_large,booking_noitype := 100; i:: v_booking_no bookings_large.booking_nostype := 100;
135

136 v_result number ;| i:; v_result nunber ;

137|= BEGIN BEGIN

159/= SELECT COUNT (status)

138|= SELECT COUNT (status) 160 N0 v result

139 INTO wv_result

161  FROM bookings_lar
140  FROM  bookings_large 95_ .
R R 162 WHERE booking_no = COALESCE (v_booking no,booking no) ;
141 WHMERE  booking_no = mtv_hunk)nq_nu,bnnklnq_nu]) re2| mms = a & .

142| END:

164
143 . 165 'select * from table (dbms_xplan.display_cursox (5QL_ID=>'5xyvsmé)jxlddé',CURSOR_CHILD_NO=>0, FORMAT=>'ALLSTATS ].AST']];I
144 select * from table (dbms_xplan.display cursor(SQL_ID=>'fpSudydZu3lxv',CURSOR_CHILD_NO=>0,FORMAT=>'ALLSTATS LAST')): 166
L 167!
Elsaptouput x |teianpien x |$Pautotrace x | B> Query Resut x {Elsaiptoutput * | EExplainPlan * | i Autotrace x | [P Query Result X
A & @) 3 5oL | AlRows Fetched: 281n 0.078 seconds o B @) B SO | AIRows Fetched: 20 in 0.062 seconds
Gt sl [ Puan_TaBLE_ouTPUT
7 1SQL_ID Sxyvsméjxlddé, child number 0
g 2
9| Id | Operation | Hame | Starts | E-Rows | A-Rows | RA-Time | Buffers | 3 SELECT COUNT (STATUS) FROM BOOKINGS_LARGE B WHERE BOOKING_NO =
0 4 COALESCE(:B1 ,BOCKING_NO)
11| 0 | SELECT STATEMENT I | 11 | 1 100:00:00.01 | 4 5
12| 1| SORT AGGREGATE I | 11 11 1 100:00:00.01 | 4 6 Plan hash value: 927983165
13 | 21 I 1 100:00:00.01 | 4| 7
14+ 3 ILTER | 1 0 100:00:00.01 | [ 8
15 |+ TABLE ACCESS FULL | BOOKINGS_LARGE 0 0 100:00:00.01 | 01 91 Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
16 |1*f5 | FILTER I | 11 1 100:00:00.01 | 41 10
17 | TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE | 11 1 100:00:00.01 | 41 1 0 | SELECT STATEMENT I I 11 | 1 100:00:00.37 | 35587 |
18 |+ INDEX UNIQUE SCAN | BOOKLG_PK | 11 1 100:00:00.01 | 3 I

I 12| 1] S | 11 11 1 100:00:00.37 | 35587
19 e g - / = - 13 |+ | TABLE ACCESS FULL| BOOKINGS_@ | 11 1 100:00:00.37 | 35587
20 14

R = ——




And this is probably the worst of all

Worksheet Query Builder

154[ alter system flush shared pool:
155
156|= DECLARE

157 v_made_b bookings_large.made_by%type := 'XUSER':>
158 v_result :

159| BEGIN

160/= SELECT COUNT {status)

16l INTO v_result

162 FROM bookings_large b

163| WHERE nade_by LIKE v_made_by||'%' ;

164/ EHD;

165

166| select * from table(dbms xplan.display cursor (SQL_ID=>'Z57xamvudpalh',CURSOR_CHILD_NO=>0, FORMAT=>'ALLSTATS LAST')):
167 |

168

AV

[lscript output x | EExplain Plan x | EJAutotrace x | [P Query Result x
& 5 @) B soL | AlRows Fetched: 21in 0.078 seconds

PLAN_TABLE_OUTPUT

1 5QL_ID 257xamwudpaOh, child number 0
3 SELECT COUNT (STATUS) FROM BOOKINGS_LARGE B WHERE MADE BY LIKE :Bl ||'S$'

4
5 Plan hash value: 3399248406

8 | Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time Buffers

| | 1 100:00:00.07 457
| 1] 1 100:00:00.07 457
| 49025 | 48951 |00:00:00.06 457
| 49334 | 48951 |00:00:00.03 131

TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE |
INDEX RANGE SCAN | BKLG_MADE BY Né |




Sery,
PR
>

E &2 And this is probably the worst of all — use an index to find all the not null values
3

Worksheet Query Builder

100
161| alter system flush shared pool:
162| alter session set statistics level = all;

163 |

1645 ;%

1 v_made_by bookings_large. made_by%D
166 - it number ;

167, BEGIN

168|= SELECT COUNT (status)

169 INTO v_result

170 FROM bookings_large b

171 WHERE made_by LIKE v_made_byl|'%'

172| END;

173

174

175 select * from table {dbms_xplan.display cursor(3QL_ID=>'Z57xamwudpalh',CURS0R_CHILD NO=>0,FORMAT=>'ALLSTATS LAST'));
176

av
[&script output x | EExplain Plan x | & Autotrace x | [P Query Result x
& B @ Bk sQu | Al Rows Fetched: 21in 0.031 seconds
PLAN_TABLE_OUTPUT
1 50L_ID 257xamwudpaOh, child number 0

3 SELECT COUNT (STATUS) FROM BOOKINGS LARGE B WHERE MADE BY LIKE :Bl ||'%"'
4
5 Plan hash value: 3399248406

k8| Id | Operation Starts A-Time | B.ffers !

10| 0 | SELECT STATEMENT | I 1 I 1 |00:00:04.80 188K|
11 | 1] 1] 1] 1 100:00:04.80 f 188K|
12 | TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE 1 | 49025 | S767K|00:00:04.05 188K]|
13 |+ INDEX RANGE SCAN | BKLG_MADE BY N6 1| 49334 | 5767K|00:00:01.50 13681 |
e . N —




Handling optional parameters - Build the WHERE clause dynamically

Identification

Page: 4 Employees

* Title Employees [C] exclude title from translation
Type | SQAL Query (PL/SAL function body returning SAL query) E
In Apex —
use Function |
] Region Source
returning

SQL Query

q"[select
id
,first_names
,name
ydob
yJjob_title
spar_type
ypar_id
yeff_from
Jeff_to

FRCOM PARTIES

WHERE par_type = "I"]";

Source

ARZ(2888);

IF :P4_NAME IS NOT NULL THEN
v_sgl := v_sgl q'[ and upper{name) like upper(:P3_NaME}||"%']";
END IF;

RETURN { v_sql};

END;



Handling optional parameters - Build the WHERE clause dynamically

PROCEDURE procl (p_1 VARCHAR2, p_2 VARCHAR?2)
IS

c_1 sys_refcursor;

v_sql varchar2(2000);

BEGIN
v_sql := ‘select something from atable where 1=1";
IF p_1is not null
then v_sql := v_sql||' and contact_name = :B1';
ELSE
v_sqgl :=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_sgl :=v_sql|| ‘and :B2 is null’;
END IF;

OPEN c_1 FOR v_sgl USING p_1,p_2;
FETCH c_1INTO v_2;
CLOSE c_1;

In PL/SQL use a ref cursor




3 — Hints in Views



Hints in View Definition

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



Worksheet Query Builder

178
179|= CREATE OR REPLACE VIEW event_bookings
180 &S

181| SELECT

182 e.org_id, e.event no, e.start_date
183 ,b.booking_no

1584/ FROM events_large e, bookings_large b
185/ WHERE e.event _no = b.event_no

186| AHD b.made_by = 'USERL':

187
188
189|E SELECT *

190, FROM event bookings

191, WHERE booking no = 42321
192
193] select * from table (dbms xplan.display cursor(3QL_ID=>'clxuz59nlpxl2',CURS0R_CHILD_ NO=>0,FORMAT=>'ALLSTATS LAST')):
194
195
AY

=lsaript output % | EExplain Plan x | i@ Autotrace x | [P Query Result x
& 5 @0 B sQu | AllRows Fetched: 24in 0.093 seconds

PLAN_TABLE_OUTPUT

7

8 | Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers | Reads |
9

10 | I 11 I 1 100:00:00.01 | 7 1]
11 | | 1] 11 1 |100:00:00.01 | 71 1]
12 |+ TABLE ACCESS BY INDEX ROWID| BOOKINGS_LARGE 11 11 1 100:00:00.01 | 4 | 11
13 |+ INDEX UNIQUE SCAN | BOOKLG_PK 11 11 1 100:00:00.01 | 31 11
14 | TABLE ACCESS BY INDEX ROWID| EVENTS_LARGE 11 100K| 1 |00:00:00.01 | 3| 0|
15 | * INDEX UNIQUE SCAN | EVILG_PK 11 11 1 100:00:00.01 | 2] 0|
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Worksheet Query Builder

Faa)

179 = CREATE VIEW event_bookings

180
181 CT /*+ INDEX(b EiI-ILG_I—U&IE_E‘I_I‘-HD

182 e.0rg_id, e.event _no, e.start_date : :

o3 b-bookingmo MADE_BY index is used — even when we
184 FROM events_large e, bookings_large b -_—

185/ WHERE e.event no = b.event_no have the prlmary key

186, AHD b.made_by = 'U3SERL';

187

188

189 |5 SELECT *

190 -

19 VHERE booking no = 42321

192

193| select * from table(dbns xplan.display cursor (SQL_ID=>'clxuz59nlpxl2',CURS0R_CHILD NO=>0,FORMAT=>'ALL3TATS LAST')];I
194

195

AY

Glsaiptoutput x |)ExplainPlan x | EAutotrace x | [B>Query Result X
& B @) R sqL | AllRows Fetched: 25in 0.078 seconds

PLAN_TABLE_OUTPUT

r OO
8 | Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers | Reads |
=
10 | 0 | SELECT STATEMENT | | 11 I 1 100:00:00.54 | 37336 | 2|
11 | 1 | NESTED LOOPS | | 11 I 1 100:00:00.54 | 37336 | 2|
12 | 2 1 NESTED LOOPS | | 11 1] 1 100:00:00.54 | 37335 | 2|
13 |* 3| TABLE ACCESS BY INDEX ROWID - | 1] 1] 1 100:00:00.54 | 37333 | 0|
14 |* 4 | INDEX RANGE SCRN | BKLG_MADE BY Né& | 1] 1032K| 1039K|00:00:00.21 | 2466 | 0|
15 |1* 5 | INDEX UNIQUE SCARN | EVIDGPX | 1] 1] 1 100:00:00.01 | 2 | 2|
16 | 6 | TABLE ACCESS BY INDEX ROWID | EVENIS_LARGE | 1] 100K]| 1 100:00:00.01 | 1] 0|



Worksheet Query Builder

181 SELECT
182 e.org_id, e.event_no, e.start_date
183 ,b.booking_no

184 FRON events_large e, bookings_large b If you want to use a hint for the view

185 WHERE e.event no = b.event_no

105 WO n.aade by - TSR objects use this syntax
/*+ INDEX(b1.0 BKLG_MADE_BY_ N6) */

*+ INDEX(bl.b BKLG_MADE BY N6) */

tart date)
191 FROM event bookings bl

194| select * from table (dbms_xplan.display_cursor (SQL_ID=>'8vEndS0hxuass' ,CURS0R_CHILD_NO=>0,FORMAT=>'ALLSTATS LAST')):

195
AY

[lsaipt output x | EExplain Plan x | EJAutotrace x | [P Query Result X
A B @) &R squ | AlRows Fetched: 20in 0.016 seconds
PLAN_TABLE_OUTPUT

9| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
11 | 0 | SELECT STATEMENT | | 11 | 1 |00:00:00.29 | 2466 |

12 | 1 | SORT AGGREGATIE | | 1] 11 1 100:00:00.29 | 2466 |
13 |+ 2 | INDEX RANGE SCAN| BKLG_MADE BY Né | 1] 102¢€K| 1039K(00:00:00.17 | 2466 |

19 2 - access("B"."MADE BY"='USER1'")




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(b1l.cost)
FROM events_large el, bookings bl
WHERE el.event_no =bl.event no
AND el.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(b1l.cost)
FROM events_large el, bookings bl
WHERE el.event_no = bl.event_no
AND el.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 Db.cost > (SELECT AVG(bl.cost)
FROM bookings bl
WHERE bl.event_no = e.event_no)



5 — Handling Nulls



u___Telstra 3:15 PM

What can | help you with?

¢é¢ Tell me who has no
address 9

| didn’t find anything for “Tell
me who has no address.’

Search the web

o




Get the next set to process

SELECT *
FROM bookings large
WHERE processed_flag IS NULL




Sery,
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@ SELECT *
FROM bookings_large

WHERE processed _flag IS NULL

OPERATION OBJECT_NAME OPTIONS COsT
= SELECT STATEMENT 9803
= m TABLE ACCESS BOOKINGS_LARGE FULL 9803

=¥ Filter Predicates
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_NO on bookings_large , , |
N1 g evmes | sLocks | ExTENTS
(NVL(processed_fIag, N )), 1 92274688 11264 g2

BEGIN

dbms_stats.gather_table_ stats(ownname=>user, tabname=>
'BOOKINGS LARGE',;method_opt=> ‘for columns SYS NCO00013$ size 3");
END;



Worksheet Query Builder

32
33| !SELECT *

34 FROM  bookings_large b

35 WHERE NVL(processed_flag,'N') = 'N';l
36

AV -
=] saript output x | EExplain Plan X |[>> Query Resuit x  JfAutotrace

P SQL | 0.015 seconds

OPERATION OBJECT_NAME OPTIONS cosT CARDINALITY  LAST_CR_BUFFER_GETS
=@ SELECT STATEMENT 7
= TABLE ACCESS BOOKINGS_LARGE ~ BY INDEX ROWID 7 516

=08 INDEX BKLG_PROC_NO RANGE SCAN 3 520
= Ot Access Predicates
L B.SYS_NCO00013$="N'




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):

@ eves|§ BLocks | ExTENTS
1 65536 8 1

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’

Worksheet Query Builder
o7

19

20| 'SELECT *

21| FROM bnnkings_largel

22| VHERE CASE WHEN processed_flag = 'Y' THEN null WHEN processed_flag is null THEN 'N' ELSE processed_flag EHD = 'N';
23

24!
AV

\=| Script Output X |L)Querv Result X ﬁAututace x
P sqQL | 0.062seconds

OPERATION OBJECT_NAME OPTIONS COosT CARDINALITY LAST_CR_BUFFER_GETS
=] SELECT STATEMENT 10
=] E TABLE ACCESS BOOKINGS_LARGE BY INDEX ROWID 10 998

(= Ck§ INDEX BKLG_PROC_N1 RANGE SCAN 2 999
=t Access Predicates

BOOKINGS_LARGE.SYS_NC00012$="N'



6 — Transitivity



STATE_BOOKINGS

P * BOOKING_NO
F * EVENT_NO
" RESOURCE_CODE

NUMBER
NUMBER
VARCHAR2 (4 BYTE)

CHARGEABLE VARCHAR2 (1 BYTE)
MADE_BY VARCHAR2 (15 BYTE)
QUANTITY NUMBER (4)
COosT NUMBER (8.2)
STATUS VARCHARZ2 (1 BYTE)
COMMENTS VARCHAR2 (200 BYTE)
PROCESSED_FLAG VARCHAR2 (1 BYTE)

F STATE VARCHAR2 (3 BYTE)

STATE_EVENTS

P * EVENT_NO
F * ORG_ID
" DESCRIPTION
CONTACT_NAME
" START_DATE
END_DATE
COMMENTS
PF* STATE

NUMEER
NUMBER (4)
VARCHAR2 (75 BYTE)
VARCHARZ2 (30 BYTE)
DATE

DATE

VARCHAR2 (1000 BYTE)

VARCHAR2 (3 BYTE)

STATE_ORGANISATIONS

$ SEVT_ORG_FK
& SEVT_PK

& EBOOK_EVT_FK
@ SBK_PK
& BK RES

@ SEVT_CON

SELECT o.name,0.postcode, e.end_date, b.status, count(b.booking _no), sum(b.cost)

P * ORG_ID NUMBER (4)
PARENT_ORG_ID  NUMBER (4)

" NAME ARCHARZ2 (35 BYTE)
ADDRESS1 /ARCHAR2 (40 BYTE)
ADDRESS2 JARCHAR2 (40 BYTE)
ADDRESS3 JARCHAR2 (40 BYTE)

P * STATE JARCHAR2 (3 BYTE)
POSTCODE ARCHARZ (4 BYTE)
TELEPHONE ARCHARZ (15 BYTE)
INTERNAL /ARCHAR2 (1 BYTE)

& SORG_NAME

& SORG_PK

FROM state organisations o, state events e, state_bookings b

WHERE o.state
AND o.org_id

= e.state

AND o.state

= b.state

=e.org id AND e.event_ no =Db.event no
AND Db.resource code ='PC9'
GROUP BY o.name, o.postcode, e.end_date, b.status




Norksheet Query Builder

148

149 = SELECT o.name,0.postcode, e.end_date, b.status, count (b.booking no), sumib.cost)

50| FROM state_organisations o, state_events e, state_bookings b

i51| WHERE o0.state = g,3tate AND 0.3tate = b.state
52| RHD o.org_id = e.org_id AHD e.event_no = b.event_no
153| AHD b.resource_code = 'PC9!'
!54| GROUP BY o.name, o.postcode, e.end_date, b.status
155
AY
Slscriptoutput x | BExplain Plan X | Query Result x  ElAutotrace x
o SQL | 0.125 seconds /
OPERATION OBJECT_NAME OPTIONS cosT INALITY  LAST_CR_BUFFER_GETS
=@ SELECT STATEMENT 300
=@ HASH GROUP BY 300 156 1046
= P HASH JOIN 299 156 1046
&tk Access Predicates
= /\ AND
O.STATE=E.STATE
: O.STATE=B.STATE
‘. 0.0RG_ID=E.ORG_ID
=P HASH JOIN 280 531 986
-t Access Predicates
R, - E.EVENT_NO=B.EVENT_NO
= TABLE ACCESS STATE_BOOKINGS BY INDEX ROWID 3 531 -
. =-0d INDEX BK_RES RANGE SCAN 1 531 3
=t Access Predicates
| - B.RESOURCE_CODE='PCY'
.[BH TABLE ACCESS STATE_EVENTS FULL 276 100322 982
|8 TABLE ACCESS STATE_ORGANISATIONS FULL 18 5070 60




Worksheet Query Builder

255

256| SELECT o.name, o.postcode, e.end_date, b.status, count (b.booking no), sum(b.cost)

260| AHD b.resource_code = 'PCO!
26l| GROUP BY o.name, o.postcode, e.end_date, b.status
262] |

257 Shabe—argaIIoaLloNs 0, StaLe_events e, state_bookings b
258 0.3tate = g,3tate AHD 0.3tate = b.state AHD e.state = h.statD

259| AHD o.org_1d = C.0L0 I T e 10

. 4

script Output x | EExplain Plan x | [ Query Result x  EAutotrace x
s sQL | 0.062seconds

OPERATION OBJECT_NAME
(= @ SELECT STATEMENT
= @ HASH
=P HASH JOIN
=t Access Predicates
= /\ AND
O.STATE=E.STATE
0.STATE=B.STATE
0.0RG_ID=E.ORG_ID
=] NESTED LOOPS
=] NESTED LOOPS
&= TABLE ACCESS STATE_BOOKINGS
=08 INDEX BK_RES
= Ot Access Predicates
B.RESOURCE_CODE="PCY'
=0 INDEX SEVT_PK
= (O Access Predicates
= /A AND
E.STATE=B.STATE
E.EVENT_NO=B.EVENT_NO
| BF) TABLE ACCESS STATE_EVENTS
[} TABLE ACCESS STATE_ORGANISATIONS

OPTIONS

GROUP BY

BY INDEX ROWID
RANGE SCAN

UNIQUE SCAN

BY INDEX ROWID
FULL

COsT

a3

- W

18

531
531
531

5070

"CR_BUFFER_GETS

67
67

W s N

-



/= NOT IN



NOT IN (literals)

SELECT status, COUNT(*) NUM
FROM bookings_large
GROUP BY status

ORDER BY NUM

U 999

X 999

| 999

R 786026 Skewed data and
P 1310042 we want to exclude
C 3668103 these



NOT IN (literals)

SELECT column_name, num_distinct, histogram
FROM user_tab_cols We have a
WHERE table_name = 'BOOKINGS_LARGE' histogram

AND column_name ='STATUS'

STATUS 6 FREQUENCY



NOT IN (literals)

SELECT index _name, column_name, column_position

FROM  user_ind_columns and an index
WHERE table _name ='BOOKINGS LARGE'

AND column_name = ‘STATUS

BKLG_STATUS_N4 STATUS 1



NOT IN (literals)

SELECT SUM(cost)
FROM bookings_large
WHERE status NOT IN ('P','R'",'C");

P SQL | 1.17 seconds /\

OPERATION OBJECT_NAME OPTIONS COST CARDINALITY LAST_CR_BUFFER _GETS

(=@ SELECT STATEMENT 9812
=@ sorT AGGREGATE 1 35586
=] ETABLE ACCESS @NGS_LARGE FULL > 9812 1391834 35586
=¥ Filter Predicates
= /\ AND
STATUS<>'C'
STATUS<>P'

STATUS<>R'



NOT IN (literals)

SELECT /*+ INDEX(B BKLG_STATUS N4) */ SUM(cost)
FROM bookings large b
WHERE status NOT IN ('"P','R','C");

A SQL | 0.717 seconds

OPERATION OBJECT_NAME OPTIONS COST CARDINALITY
(=@ SELECT STATEMENT 36058
=@ SORT AGGREGATE 1
= @ TABLE ACCESS OOKINGS_LARGE BY INDEX ROW 36058 1391834
= D@ INDEX BKLG_STATUS_N4 FULL SCAN 10570 1391834
= Q¥ Filter Predicates
=-/\ AND

STATUS<>'C'

STATUS<>'P'

STATUS<>R'




NOT IN (literals)

SELECT SUM(cost)
FROM bookings large
WHERE status IN (‘U','X","l");

Change the NOT IN
to an IN - This might
not give us the result
we want in the future

s SQL | 0.047 seconds

OPERATION OBJECT_NAME OPTIONS COST CARDINALITY  LAST_CR_BUFFER_GETS
= @) SELECT STATEMENT 143

= -8 SORT AGGREGATE 1 32
=@ INLIST ITERATOR 32
= TABLE ACCESS BOOKINGS_LARGE BY INDEX ROWID 143 6368 2
-0 INDEX BKLG_STATUS_N4 RANGE SCAN 17 6368 12

= Access Predicates

=\ or
STATUS=T
STATUS='U'

STATUS='X'



Worksheet Query Builder M

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

Create a function
based index

CREATE IHDEX bklg status_N9 on bookings_large
(CASE VHEN status IN ('P','R','C') THEN null ELSE processed_flag EHD) ;

BEGIN
dbns_stats.gather_table_ stats(ownname=>user, tabname=> 'BO0OKINGS_LARGE',method opt=> 'for all columns size AUTO'):;
EHD ;

SELECT SUM(cost)
FROM bookings_large
VHERE CASE WHEN status IN ('P','R','C') THEN null ELSE processed_flag END IS HOT HULL

AV

&=/ sript output x |[> Query Result x | JAutotrace X
A SQL | 0.078 seconds

OPERATION OBJECT_NAME OPTIONS CoST CARDINALITY _CR_BUFFER_GETS
=@ SELECT STATEMENT 18
=@ SorRT —AGGREGATE= 1

n @ B

=B TABLE ACCESS BOOKINGS_LARGE BY INDEX ROWID 18 1998

&0 INDEX G_STATUS_N9 FULL SCAN 5 1998
=¥ Filter Predicates

‘. BOOKINGS_LARGE.SYS_NC




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 subqguery)

STATUS_CODES

BOOKINGS_LARGE Y
Y
Y

O T~ XC
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SELECT SUM(cost)

FROM bookings_large

WHERE status IN (SELECT status
FROM status_codes
WHERE current_status ="Y")

NOT IN (change to a subqguery)

The histogram on
status is not used

s sQL | 4.04seconds

OPERATION OBJECT_NAME OPTIONS COsT CARDINALITY LAST_CR_BUFFER_GETS
(=@ SELECT STATEMENT 9799
= m SORT AGGREGATE 1 35598
=@ FILTER 35598
=¥ Filter Predicates
IS NOT NULL

@ TABLE ACCESS BOOKINGS_LARGE FULL 9787 5767168 35586
=@ FILTER 12

=¥ Filter Predicates

:B1=:B2

=) @ TABLE ACCESS STATUS_CODES FULL 2 1 12

=W Fiter Predicates

CURRENT_STATUS="Y"
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@ 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"



Sery,,
&9 Cop

N
g@
o
o

NO

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"

s SQL | 0.063 seconds

12c would use
adaptive otimisation
and not need the hint

OPERATION OBJECT_NAME
= @) SELECT STATEMENT
=3 sorT
=] NESTED LOOPS
=P NESTED LOOPS
=-EH TABLE ACCESS STATUS_CODES

= O Filter Predicates
C.CURRENT_STATUS='
=048 INDEX BKLG_STATUS_N4
= Ot Access Predicates
B.STATUS=C.STATUS_

: @ TABLE ACCESS BOOKINGS_LARGE

OPTIONS COST
60820
AGGREGATE
60820
FULL 3
RANGE SCAN 1726
BY INDEX ROWID 20272

CARDINALITY  LAST_CR_BUFFER_GETS
1 33

33

2402987 14

3 2

961195 12

961195 19




8 — Data design
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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 = o0.org_id

] ort.ore 6340 evems Secquboybaine Notepad NN ol
File Edit Format Wiew Help
Query block (000000000DFBBFB8) before join elimination: -
SQL;##====* UNPARSED QUERY IS =##=%#==
SELECT "E" "DESCRIPTIGN" "DESCRIPTIDN" FRGM "TRAIN]" "EVENTS"

' X =" "ORG_ID"

nature (): gb_name=5EL384E079A4 nbfros=1 flg=
ro(0): flg=0 objn=82476 hint_alias="E"@"SEL}1"

51%

PARSED QUERY IS ##w#sws#
SELECT "E"."DESCRIPTION" "DESCRIPTION" FROM "TRAINI1"."EVENTS" "E" WHERE "E"."ORG_ID"
NOT NULL

Constraints matter — they tell the optimiser stuff



SerV/C‘@

@ Without a foreign key constraint

ALTER TABLE events
DISABLE CONSTRAINT org_fk

SELECT e.description
FROM events e, organisations o
WHERE e.org_id = o0.org_id



Without a foreign key constraint

et 0 et s ot O

Eile Edit Format Wiew Help
JE C0n51der1ng Jn1n E11m1nat10n on query block SELS1 (#0) -

AR

Jn1n E11m1nat1nn (JE)
SQL.*f = UNPARSED QUERY IS5 Fwwdwss

SELECT "E"."DESCRIPTION" "DESCRIPTION" FROM "TRAIN1"."EVENTS"
"E","TRAIN1"."ORGANISATIONS" "0" WHERE "E"."ORG_ID"="0"."ORG_ID"
JE: cfro: EVENTS objn:82474 col#:2 dfro:ORGANISATIONS dcol#:1
JE: cfro: ORGANISATIONS objn:82476 col#:1 dfro:EVENTS dcol#:2
SQL:w=wx=xx UNPARSED QUERY IS5 *##*#% %=

SELECT "E"."DESCRIPTION" "DESCRIPTION" FROM "TRAIN1"."EVENTS"
"E","TRAIN1"."ORGANISATIONS" "0" WHERE "E"."ORG_ID"="0"."ORG_ID"
Query block SEL31 (#0) unchanged

CVM: Cun51der1n view merge in query block SEL$1 (#0)

0JE: 31n find best directive for query block SEL$1 (#0)

0JE: finding best directive for query block SEL$1 (#0)

JE: C0n51der1ng JD1n E11m1nat10n on query block SEL$1| (#0)

Jnin

S5QL ;= * UNPARSED QUERY [5 wmwwmass

SELECT "E"."DESCRIPTION" "DESCRIPTION" FROM "TRAIN1"."EVENTS"
"E","TRAIN1"."ORGANISATIONS" "0O" WHERE "E"."ORG_ID"="0"."ORG_ID"
I JE: cFrD EVENTS objn:82474 col#:2 dfro:0RGANISATIONS dcol#:1
cfro: - '

PARSED QUERY IS =
SELECT "E"."DESCRIPTION" "DESCRIPTION" FROM "TRAIN1"."EVENTS"

"E","TRAIN1"."ORGANISATIONS" "0O" WHERE "E"."ORG_ID"="0"."ORG_ID"
Query block SEL$1 (#0) unchanged
SEL$1 (#0) unchanged




Use RELY for Warehouses
ALTER TABLE events DISABLE CONSTRAINT org_fk

ALTER TABLE events MODIFY CONSTRAINT org_fk RELY;

SELECT e.description
FROM events e, organisations o
WHERE e.org_id =o0.org _id

OPERATION OBIECT_MNAME OPTIONS COsT
=189 SELECT STATEMENT

------ ER TaBLE Access EVENTS FULL 3



If a column iIs not null
define it as NOT NULL

SELECT COUNT(event_no)
FROM bookings_large
WHERE booking_no < 1000

This hasto go to
the table

P SQL | 0.078 seconds

OPERATION OBJECT_NAME OPTIONS COsT CARDINALITY LAST_CR_BUFFER_GETS
(=@ SELECT STATEMENT 12

=@ SORT AGGREGATE 1 10
= EH TABLE ACCESS BOOKINGS_LARGE Y INDEX ROWID 12 999 10
=04 INDEX B ] RANGE SCAN + 999 <

= Ot Access Predicates
BOOKING_NO<1000




If a column iIs not null
define it as NOT NULL

ALTER TABLE bookings large MODIFY
(event_no NOT NULL)

This doesn’t
have to go to the

SELECT COUNT(event_no) table

FROM bookings_large
WHERE booking_no < 1000

# sQL | 0.078 seconds

OPERATION OBJECT_NAME OPTIONS COSsT CARDINALITY LAST_CR_BUFFER _GETS
=@ SELECT STATEMENT 4

=@ SORT AGGREGATE 1
= D@ INDEX < BOOKLG_PK > RANGE SCAN 4 999

=t Access Predicates
BOOKING_NO <1000




9 — Hideous coding



Queries in the SELECT

This is really stupid and will access the
RESOURCES table multiple times

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) But | have seen
FROM bookings_large b) it in production

code



Worksheet Query Builder

143

144| SELECT b.booking no, b.cost, b.quantity,
145 (SELECT description FROM resources r
146 VHERE r.code = b.resource_code),
147 (SELECT type_code FROM resources r
148 VHERE r.code = b.resource_code),
149 (SELECT daily_rate FROM resources r
150 VHERE r.code = b.resource_code)
151 FROM  bookings_large b

152

AV

A SQL | 0.094seconds

& Script utput x | [ Query Resuit x :'Autotrace X

OPERATION
=@ SELECT STATEMENT
=B TABLE ACCESS
=0 INDEX
= O Access Predicates
- R.CODE=:B1
= TABLE ACCESS
=0 INDEX
=t Access Predicates
- R.CODE=:B1
=-[H TABLE ACCESS
=0 INDEX
= O Access Predicates
- R.CODE=:B1

OBJECT_NAME

RESOURCES
RES_PK

RESOURCES
RES_PK

RESOURCES
RES_PK

BOOKINGS_LARGE

OPTIONS
BY INDEX ROWID

UNIQUE SCAN

BY INDEX ROWID
UNIQUE SCAN

BY INDEX ROWID
UNIQUE SCAN

COsT
9770

9770

CARDINALITY LAST_CR_BUFFER_GETS

5767168

45



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 NL Join
AND b.booking_no < 1000; 3359 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 bookings large b
WHERE b.booking_no < 1000;

Indexed lookup of
description
2894 reads



. (\g Sel'l//'c@
<&

"
g,
&
)
O@

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

Indexed lookup of
description
1449 reads



<9 Servie

@ Queries in the SELECT

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

1 100
2 100
3 100

4 200



11 —Queries in the SELECT are good



. (\g Ser[//'c

@ Queries in the SELECT

SELECT b.booking_no, b.status, b.cost, b.resource code, b.alternative resourcel,
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 _resourcel) avgaltl,

(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_resourcel,
b.alternative_resource2,

avgcost.cost avgcost, avgaltl.cost avgaltl, 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) avgaltl,
(SELECT resource_code, avg(cost) cost

FROM bookings_large group by resource_code) avgalt2
WHERE avgcost.resource_code = b.resource_code
AND avgaltl.resource code = b.alternative_resourcel
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_resourcel,
b.alternative_resource2,

avgcost.cost avgcost, avgaltl.cost avgaltl, 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) avgaltl,
(SELECT resource_code, avg(cost) cost

FROM bookings_large group by resource_code) avgalt2
WHERE avgcost.resource_code = b.resource_code rt e
AND avgaltl.resource code = b.alternative resourcel join X2+ NLjoin
AND avgalt2.resource_code = b.alternative_resource?2 killed at
AND b.booking_no < 10000; 722,567,748 reads

Full scan and hash



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 resourcel, b.alternative resource2,
avgcost.cost avgcost, avgaltl.cost avgaltl, avgalt2.cost avgalt2
FROM bookings large b,

averagecost avgcost, 1 Full scan and
averagecost avgaltl, temp table
averagecost avgalt2 51826 reads

WHERE b.resource_code = avgcost.resource_code

AND b.alternative_resourcel = avgaltl.resource_code

AND b.alternative_resource2 = avgalt2.resource_code

AND b.booking no < 10000;



Sery,,
SHPRE

@ Queries in the SELECT - General Rules

If you are accessing the subguery once — inline ordered

If you are accessing the subguery 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 Db.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;



Using Functions in SQL

SELECT * 99 executions of

FROM bookings_large b function
WHERE b.cost > book_util.get_avg(b.resource code) 4,640,315 reads
AND b.booking_no < 100;

1 execution of
function
47,396 reads

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
48,446 reads



In Line Queries

Always wrap the function in a SELECT FROM DUAL



Performance Tuning issues
change all the time

keep up to date
but don’t forget the old stuff
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