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How to ...
.. design efficient SQL

Jonathan Lewis

www.jlcomp.demon.co.uk
Jonathanlewis.wordpress.com
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Independent Consultant PIELS&]«.JJ”‘ = ‘g‘
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25+ years in IT : Insights —
22+ using Oracle Eiticiont Tales ofge 02k Table S
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e Y

Strategy, Design, Review
Briefings, Seminars
Trouble-shooting

Jonathanlewis.wordpress.com
www.jlcomp.demon.co.uk

S
3
-

Member of the Oak Table Network. Cost-Fla o v D
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Highlights

Know the data

Does a good execution path exist?

Can the optimizer find that path?

&
7]
o
-
=t
x}
A

Jonathan Lewis Efficient SOL
® 2006 - 2010 3/28

Knowing the data

How much data?

Where is it?

Jonathan Lewis Efficient SQL
® 2006 - 2010 4/28

2010

29| ask@devgear.co.kr
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Knowing the data - conflict

Your knowledge of the data

The optimizer’'s model of the data

Jonathan Lewis

B 2006 - 2010

Efficient SOL
5/28

Strategy Choice

Lots of little jobs

How many
How little (how precise)

One big job

Jonathan Lewis
@® 2006 - 2010

B 2006 - 2010

Efficient SOL
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Common Outcomes

Small

the task is

Oracle thinks
Big

Jonathan Lewis
® 2006 - 2010

You think the task is

Small Big
Good Bad
Plan Plan
Bad Good
Plan Plan

Efficient SOL

Optimizer problems

Correlated columns

Uneven data distribution

Aggregate subqueries

Non-equality joins

Bind variables

Jonathan Lewis
@® 2006 - 2010

Efficient S aL
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Know the metadata

DD CDD e el ayej
select S e
el ey GEE, AP_GRP_ROLE I GRP_ID
table name, ROLE ID
index name, a
column name AP ORG_AP I ORG_ID
R AP ID
dba ind columns
AD = =
order by
table owner, AP PER AP I PER_ID
table name, AP_ID
index name,
column position
. - mn_hwn_“_ e PRR_ID
AP PK AP ID
AP ROLE FK I ROLE ID
AP UD I TRUNC
(UPD_DATE)

Jonathan Lewis
® 2006 - 2010

(compress)

(compress 1)

(compress 1)

(compress)

(drop, compress, coalesce)

Efficient SOL

9/

Know the data (a)

&T

COLX

select 1
colX, 2

count (*) ct 3

from £l 4
group by colX 5
order by colX 6
9997

9998

sample (5) 9999
sample block (5) 10000

sample block (5, 2) --9i
sample block (5, 2) seed (N} --10g

Jonathan Lewis
® 2006 - 2010

o
Ww ~1 W NN W

o e

Efficient SQL
10/28
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Know the data (b)

select
C t(*
ct; count(*) G e
from | 1 9001
select
colX, 6 37
count (*) ct - 75
from ¢t1 5 94
group by colX g 117
b) & 150 152
group by c
There are 99 values 11 126
order by ct :
. that appear 12 times 12 99
; 13 97
14 86
155 49
16 32
29 1
Jonathan Lewis Efficient SOL
® 2006 - 2010 11/28
select
C ti(*
blocks, count (%) Blheks PR~
toom, | 1 9001
select
/*+ index(tl t1 _pk) */ P 43
colX, - 83
count ( 5 107
distinct substr(rowid,1,15) 9 126
. ) 5 blocks 10 120
rom t 11 125
group by colX 19 119
) There are 90 values
group by blocks thatmefcmtaed 13 28
order bv blocks across 13 blocks 14
; v 15 42
’ 16 28
19 2

Jonathan Lewis
® 2006 - 2010

Efficient SQL

12728
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Know the data (d)

select /%t dindexit, “T1 T1") %/
count (*)
count (distinct sys _op 1bid(49721,'L’, t.rowid))
count (distinct hextoraw(
sys_op descent (“DATE ORD”) | |
sys_op_descend(“SEQ ORD")
)]
sys_op_countchg(substrb(t.rowid,1,15),1)
from
“TEST USER”.”T1” t
where
“"DATE ORD” is not null
or “SEQ ORD” is not null

Jonathan Lewis
® 2006 - 2010

nrw,
nlb,

ndk,
clf

Know the data (e)

I3

Jonathan Lewis
® 2006 - 2010

select
keys per leaf, count{*) blocks
from {
select
sys _op 1bid(49721,’1’,t.rowid) block_id,
count (*) keys per leaf
from
tl1 ¢t
whezre
{index colums are not all null}
group by
sys _op 1bid(49721,’1’,t.rowid)
)
group by keys_per leaf
order by keys per leaf

Efficient SQL
14/28
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Know the data (f)
KEYS PER LEAF BLOCKS KEYS PER LEAF BLOCKS
3 114 17 206
4 39 18 373
6 38 19 516
7 39 20 678
13 37 21 830
14 1 22 979
21 1 23 1,054
Smashed Index 27 15 Normal Index 24 1,178
28 3 25 15201
39 1 26 1,274
54 5 27 17252
55 3 28 Lyd2n
244 1 29 1,077
281 1 30 980
326 8 31 934
32 893 Py
33 809 8
34 751 P
35 640 d
36 738
37 625
38 570
39 539
0 195 ooy
Draw the query - requirement
select {columns} XLt FE of =2 =
From customers cus, T 20| S (London)dj #=38f1
orders ord 3 AT} Bl =(Leeds)ol] /1
order_lines orl CHE XG0S BSA7 9 39
products prdl
suppliers supl
where cus.location = ‘LONDON’
and ord.id customer = cus.id
and ord.date placed between sysdate - 7 and sysdate
and orl.id order = ord.id
and prdl.id = orl.id product
and supl.id = prdl.id_supplier
and supl.location = ‘LEEDS’
and exists (
select null
from product _match mch,
products prdz,
suppliers sup2
where mch.id product = prdl.id
and prdz.id = mch.id product_sub
and sup2.id = prd2.id_supplier
and supZ2.location != “LEEDS’
)
Jonathan Lewis Efficient SQL
® 2006 - 2010 16/28
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Draw the query - outline

e F O T2 5
1 240| AH(London)d) =3t 11
S2A7F | =(Leeds)d| 911
CHE XFU = 327t = E 2

O T
Order lines
Exists
- Recent
| Product_match §4| Products | I orders |
Products
ﬁ7j’
Not 2| = 2| = g g
1 Customers ==
> suppliers —_— Suppliers —_—
Jonathan Lewis Efficient SOL
® 2006 - 2010

7 /28
7/28

Draw the query - indexes

Order_lines

: o || e

PK
—_— Date
Product_match Products Orders @ .
i T FK
PK FK PK FK
Products
i T Suppliers customers
Suppliers
RE T Location T Location
‘ Location
Jonathan Lewis Efficient SOL
® 2006 - 2010

18/28
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Draw the query - statistics

Huge Order lines
15710
Good Clustering
Date:
Big Orders &—— 1:2, 500
// Good Clustering
Good caching
30 7 4.51.50 for recent data
Totally Random
small Customers
Jonathan Lewis Efficient SOL

® 2006 - 2010 19/28

Sketch the paths - strategy

* Pick a starting point
— How many rows will I start with
— How efficiently can I get them
— the first step may be inefficient (it only happens once)

 How do I get to next table
— How many times do I make the step
— How precise is the access path
— How much data do I now have

Jonathan Lewis Efficient SOL
® 2006 - 2010 20/28
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Sketch in paths - analysis

| Order lines

f 1
El Product match k> : Prodiicts l | —— | C:::j
- ~
’ ll
Products I 5 2
8 S 11 t
’ suppliers | uppliers | | Customers
Jonathan Lewis Efficient SOL
® 2006 - 2010 21728
select
distinct trx.id contract
from
transactions EEX;
contracts con,
transaction types tty
where .
trx.id ttype = tty.id
and trx.id contract = con.id
and con.id office = :bl
and tty.gxt <> '"NONE*
and trx.created between :b2 and :b3
and trx.error = 0
Jonathan Lewis Efficient SQL

® 2006 - 2010

73 /98

g
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Case Study (b)

| Id| Operation | Name | Rows | Bytes | Cost |
| 0| SELECT STATEMENT [ | | | 14976|
| 1| SORT UNIQUE | | 7791 | 304K | 14976
| 2| FILTER l | | | |
| 3| HASH JOIN | | 7798 | 304K | 14974
| 4| VIEW | | 9819 | 98190| 1599 |
| 5| HASH JOIN | | | | I
| 6| INDEX RANGE SCAN | CON _OFF FK | 9819 | 98190 | 35
| 7| INDEX FAST FULL SCAN | CON_PK | 9819 | 98190| 1558 |
| 8| HASH JOIN | | 7798 | 228K | 13374 -
| 9| TABLE ACCESS FULL | TRANS TYPES | 105 | 945 | 3 e
| 10| TABLE ACCESS FULL | TRANSACTIONS | 7856 | 161K | 13370 | ZZ:
Jonathan Lewis

® 2006 - 2010

Case Study (c)

12,0007 22 /1Y
Ho| BRI QBB
. _ Z2 WO HOHE & 2HAS
rror = U
treated between...
s Transactions
7 S
tty (id) trx(id_ttype) con (id) trx(id_contract)
‘ Id_Office = ...
axt '= '‘NONE' TX types ,,,,:A,X_.ff? Contracts
— VT EASE)/

100 rows no exclusions

Jonathan Lewis
® 2006 - 2010

240 74 AR A

AFR A4 & A QF 20 100 ~ 18,000 7§
Histogram = Office IDO]| CHsl M d

Efficient SOL
24/28
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Case Study (d)

Get rid of the histogram on office_id
Use hints to force the only “constant volume” plan

Modified Indexes

contracts(id, office_ id)

Expected plan:

hash Join

table access full
transaction types nested loop

table access by rowid transactions
index range scan transactions_idx
index range sScan contracts idx

Jonathan Lewis

® 2006 - 2010

Case Study (e)

Modified Indexes

transactions (created, con id, error,

contracts(id, office id)

Expected plan:

hash Jjoin

table access full transaction types
nested loop

index range scan transactions idx

index range scan contracts idx

Jonathan Lewis

® 2006 - 2010

id ttype)
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Case Study (f)

Modified Indexes

contracts(id office, id)
transactions(id contract, created)

Expected plan:

hash Join
table access full
transaction types nested loop

index range scan contracts idx

table access by rowid transactions
index range scan transactions idx

Jonathan Lewis

® 2006 - 2010

Efficient S oL

27 /28

Summary

Know the data
Draw the picture
Identify the problems
Bad indexing
Bad statistics
Optimizer deficiencies

Structure the query with hints

Jonathan Lewis

® 2006 - 2010

Efficient S oL

28/28
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