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Fases de Compilacion
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Centro de Control — Explain Grafico

®a Centro de control - DB2
Centro de control  Seleccionaca Editar “er Herramientas Ar.ﬂ

™« Centro de contral - DB2 Ej 'SE? 'ﬂg‘ E 2= m EY Uﬁ ﬂ i g l— @
Centrode control  Seleccionace  Editar  Ver Herramientas] (. |F|uiuﬂuidu|:|:' o Mmml

ﬂ:ﬁﬁ?%ﬁbﬂ@“ﬁﬂ B8 |PrcaLEianoRo - DB2 - SAMPLE

o Paguets: NULLID S¥S5H200 Mumero de seccian: 65
!D u‘.umﬁgh*mfﬁ F-dl.l;‘im*-spi:z-;h 11.*11-1::;11;:—'55 Paralsfismo: Minguna

u-l-h:' nmu.;a.m.| Plan de acceso | et (pnmm zzmmn)
> % 4| Desiing | [J samPLE

SELECT B.DEPTNO,B. DEPTHAME A SEX, AVG(A saLif
FROM EMPLOYEE A, DEPARTHMENT B
WHERE A.WORFDEFT=E.DEPTHO
GROUP BY DEPTHO,DEPTHAME, SEX;

—————————————————————————————— Mandatos enty

connect to SAMNPLE

£

*, Visidn general |._| %

Candcter de teminacion de sentencia —]
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Generacion Explain

~ /O -
/ explain all with snapshot for ; % ;

select a.empno, b.deptname

from employee a,department b

where a.workdept=b.deptno;

! db2exfmt -d sample -w -1 -n % -s % -# 0 -0 exfmt.out;

/

VAN
@ - set current explain snapshot no;
~ X 7
O
~ EB [~
Tablespace name: USERSPACE1
Tablespace overhead: 7,500000
Tablespace transfer rate: 0,060000
/
e
x
[0 R
+— Parallelism: None
c CPU Speed: 2,755341e-007
o Comm Speed: 100 “~\\\\\\~\\\‘
O Buffer Pool size: 250 \\
D Sort Heap size: 256 ~> (\/ /)
(7)) Database Heap size: 600
(] Lock List size: 50 TIMERON
o) Maximum Lock List: 22 S
£§ Average Applications: 1
(4] Locks Available: 935
a s
&
(:f)‘ SQL Type: Dynamic
Optimization Level: 5
Qét\ Blocking: Block All Cursors
O_\) Isolation Level: Cursor Stability
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TABLAS de
EXPLAIN

=

Total Cost: 22,7423
Query Degree: 1
Rows
RETURN
(1 .
Cost Q oo
1/0 ’é o
| o) 029
e % S
HSJOIN /4
( 2 %
22,7423
3
/=== e \
42 14
TBSCAN TBSCAN
3) ( 4)
15,1579 7,58106
2 1
| |
42 14
LE: CARLOS TABLE: CARLO:
LOYEE DEPARTME
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Nivel de Optimizacion

0 1 2 3 5 | 7 | 9
non-uniform most frequent
distribution statistics: N N Y values Y
- :::)asr:tzlr::uem values quantiles-No
. . - all, except |- most sub- - all, except
Rewrite Rules basic subset | comp. inte‘:'n- query-to-join | computationally all
sive rules transform. intensive rules
I educed depend
complex g
dynamic SQL queries vy not reduced
redicates.
Search Strategies for Greedy join Dynamic programming join
Selecting Optimal Join
limited use of L
ff <4 tables == e e | O TS
greedy join = dynamic prog. join involving "lookup” tables
Join Concepts NLJoin MSJoin Index scan
Index Scan NLJoin Table scan
Star Join Strategy N Y
List Prefetch N Y
Index ANDing N Y
Appropriate OLTP OLAP/DSS| withfour -
to use with: or more joins.

(] | DB2 9 11/25/2009 © 2008 IBM Corporation



Information Management

Esquema del Explain (Table Scan)

PATRON

Operacion

\/
4) TBSCAN: (Table Scan)
Cumulative Total Cost: 7,58106 |
E . Cumulat:-Lve CPU Cost: 76423 Coste Siguiente Registro :l 42
Secuencia Cumulative I/O Cost: 1 HSJOIN
Cumulative Re-Total Cost: 0,00711705 ( 2)
Cumulative Re-CPU Cost: 25830
i = + - 0 22,7423 Registros
Cumulative First Row Cost: 7,57441 3
Estimated Bufferpool Buffers: 1 /=== +———— \
Coste Primer Registro I 42 14
Arguments: TBSCAN TBSC2
--------- e e )
JN INPUT: (Join input leg) INNER 15,1579 7,58106
MAXPAGES: (Maximum pages for prefetch) ALL 2 1
PREFETCH: (Type of Prefetch) NONE w
ROWLOCK : (Row Lock intent) NEXT KEY SHARE I I
SCANDIR : (Scan Direction) FORWARD 42 14
TABLOCK : (Table Lock intent) INTENT SHARE TABLE: CARLOS TABLE: CARLOS
TBISOLVL: (Table access Isolation Level) CURSOR STABILITY EMPLOYEE DEPARTMENT
Fo (&
@ =
%,\K From Object CARLOS.DEPARTMENT To Operator #2 fO
\ Estimated number of rows: 14 Registros Estimated number of rows: 14 -~
0 Number of columns: 3 g Number of columns: 2
\QQ Subquery predicate ID: Not Applicable Subquery predicate ID: Not Applicable
Column Names: Column Names:
+Q01.$RIDS$S+Q1 . DEPTNAME+Q1 . DEPTNO , . +Q1 .DEPTNAME+Q1 . DEPTNO 3
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Uniones entre Tablas

ABCD
Qo% ABC D
N
SE
@) AB C
ol
i) (3 Se T3
S
ABC s, e
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Rows

RETURN
( 1)
Cost
I/0
|
42
HSJOIN
( 2)
22,7423 A/
3
7
14 =~ «\
tBscan OO ’S)
( 4)
7,58106

e

NESTED LOOP

MERGE JOIN
LIST PREFETCH

HASH JOIN
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Operadores

SELECT Employee, Dept, Deptname
FROM Employee a, Department b
WHERE a.Dept = b.Dept

EMPLOYEE DEPT
CHRISTINE HAAS A0O
MICHAEL THOMPSON BO1 L
VINCENZO LUCCHESST | _A0D * No existe indices _
(O [JOANGEYER E01 * No existe indice apropiado en Inner
|-||_J O [EVAPSASa o « Puede utilizar indice en Outer
(/) (O |[EILEEN HENDERSON E11 Inner Table
L] THEODORE SPENSER E21
O [eatLy kwan cof Y V[DEPT[ DEPTName
Z _1[SEAN O'CONNELL A00 v ¥ v [ A00 |SPIFFY COMPUTER SERVICE DIV.
DELORES QUINTANA Co1 W[ v [ %] B0t [PLANNING
V[V ¥ Co1_[INFORMATION CENTER
v | ¥ | V| _A00_|SPIFFY COMPUTER SERVICE DIV.
Outer Table V[V [ V| D21 |ADMINISTRATION SYSTEMS
V[V V| Eoi [SUPPORT SERVICES
v | ¥ | V| A0 |SPIFFY COMPUTER SERVICE DIV.
> V[V ¥| B0o1 |PLANNING
< EMPLOYEE DEPT
CHRISTINE HAAS A0O . .,
O [SEAN OCONNELL 200 Inner y Quter ordenados por union
() |MICHAEL THOMPSON BO1 » Existe indice sobre columna union
LL gEII:LOYRE\?VSItIJINTANA 881 « Tablas Grandes
E:D IRVING STERN D11
EVA PULASKI D21
LLl [JORNGEYER E01 Inner Table
< [EILEEN HENDERSON E11
THEODORE SPENSER E21 Y[ oEpT DEPTName
v | _A00_[SPIFFY COMPUTER SERVICE DIV.
Y Y [/ Aoo [SPIFFY COMPUTER SERVICE DIV.
7T | G0 ORMATIO GERTER —— Puede decidir crear
£ D11_|MANUFACTURING SYSTEMS INDICE online
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Outer Table
EMPLOYEE DEPT
CHRISTINE HAAS A0O
JOHN GEYER EO1
MICHAEL THOMPSON BO1
DELORES QUINTANA G22
L — [SALLY KWAN Co1
() =< [RVING STERN D11
<< O [EvAPULASKI D21 Inner Table
L = [JOHNGEYER EO1 Yot SEFTNams
EILEEN HENDERSON E11 v | A00_|SPIFFY COMPUTER SERVIGE DIV,
THEODORE SPENSER E21 I eI T
v A00 |SPIFFY COMPUTER SERVICE DIV.

EO01 [SUPPORT SERVICES
C01__ [INFORMATION CENTER
E21 |SOFTWARE SUPPORT
F22 |BRANCH OFFICE F2
G22 |BRANCH OFFICE G2
G25 |BRANCH OFFICE G5

#2

dd-

|(-|\|(—<—/ €€\ €1

\\NE
S

#3

Bucket | Bucket | Bucket

@ * Inner subdividido en buckets mediante hash de la clave de union.
» Quter hash por la clave de union y nested loop contra el bucket de la Inner
* Inner bucket cabe en memoria, normalmente overflow a disco
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Indice Employee
EMPLOYEE DEPT RID
CHRISTINE HAAS A00 (1,1)
JOHN GEYER EO1 (2,1)
MICHAEL THOMPSON BO1 (1,2)
DELORES QUINTANA G22 (3,2)
SALLY KWAN CO1 (2,2)
IRVING STERN D11 (4,3)
EVA PULASKI D21 (4,1)
<~ T L EO1 (3,1)
Convertir un I\ E11 (4,2)
indice NO /] E21 (3,3)
clusterizada en
CLUSTER de g
Tabla Inner! é

IndiceCluster O

Outer Table

/0O Random
con respecto
a Inner Table

RID=(10,3)

N® Registro

Inner Table

DEPT RID

A00 (1,1) |p———%
BO1 (1,2)

EO1 (2,1) \
CO1 (2,2)

EO1 (2,1)

G22 (3,2) \
E21 (3,3)

D21 ~ A

D11 10 Secuencial

DEPT DEPTName
A00 _|SPIFFY COMPUTER SERVICE DIV. | &
BO1 3 &
A02 [SPIFFY COMPUTER DIV. Q
EO1 |SUPPORT SERVICES S
C01 |[INFORMATION CENTER 3 N
E21 |SOFTWARE SUPPORT Q
F22 |BRANCH OFFICE F2 ]
G22 |BRANCH OFFICE G2 3 R
G25 |BRANCH OFFICE G5 Q

E11

* Ordena clave de union por row id.

» Acceso secuencial al Inner con prefetch activado.
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List Prefetch

select a.empno,a.workdept
from employee a
where a.empno = '100340';

=

Name: EMPLOYEE
Type: Table
Number of columns: 14
List Prefetch Number of rows: 2828
Schema: CARLOS Cardinality FETCH Number of buffer pool pages: 64
Name:  EMPNO ( Distinct row values: No
Type:  Index 39,5495 Prefetch page count: 32
32,7356 Container extent page count: 32
Number of columns: L /=—=+—=\ Table overflow record count: 0
Number of rows: 2828 14,14 2828 zc:,'
Number of buffer pool pages: 64 RIDSCN TABLE: CARLOS
Distinct row values: No ( 3) EMPLOYEE
Prefetch page count: 32 7,58463
Container extent page count: 32 1
Index clustering statistic: 0,332489 I
Index leaf pages: 9 14,14 Start Key Predicate
Index tree levels: 2 SORT Comparison Operator: Equal (=)
Index full key cardinality: 202 ( 4) Filter Factor: 0,005
Index first key cardinality: 202 7,58427
Index RID count: 2828 1 Predicate Text:
Index empty leaf pages: 0 ZC;?’ |
14,14 (Q1.EMPNO = '100340'")
IXSCAN
( 5) Stop Key Predicate
1 valor distinto de 202 valores = 7,58261 Comparison Operator: Equal (=)
1/202 = 0,0049 = 0,005 (Factor de filtro) | 1 Filter Factor: 0,005
0,005 * 2828 = 14,14 registros 2828 Predicate Text:

Index Scan
Cardinality

| DB2 9

INDEX: CARLOS

EMPNO

Schema: CARLOS
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Total Cost: 39,5495
db2 reorg table carlos.employee

index carlos.empno
db2 runstats on table carlos.employee
with distribution on all columns
and detailed indexes all

db2 runstats on table carlos.employee
with distribution on all columns
and detailed indexes all

Total Cost: 65,6494 Total Cost: 23,3904

14,14 2828 SYSCAT.COLDIST
RIDSCN TABLE: CARLOS
¢ 3) EMPLOYEE COLVALUE VALCOUNT
7,58463
Il 1100340’ 92
14,14 92 52
SORT
( 4) TBSCAN Start Key Predicate FETCH
7 58427 (2 Comparison Operator: Equal (=) « 2
"l 65,6494 Filter Factor: 0,0325 23,3904
| 64 3,08204
I Predicate Text: /———+-—=\
I}lcgéi; 2828 92 2828
TABLE: CARLOS (O1.EMPNO = '100340') IXSCAN TABLE: CARLOS
;58221 EMPLOYEE ( 3) EMPLOYEE
' 1 Stop Key Predicate 7,61944
| Comparison Operator: Equal (=) 1
2828 Filter Factor: 0,0325 2é28
EX: CARL
D EMSNO s Predicate Text: INDEX: CARLOS
EMPNO

92 valores distintos de 2828 registros =

(Q1.EMPNO = '100340'")
[ 92/2828 = 0,0325 (Factor de filtro) ]
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Proximamente ...

» Constraints CURVA de I/O
por Bufferpool size

> Informational Constraints \)"\\0(\
3 para INDEXSCAN

» Tablas Volatiles

O
LO° a0
\y\\\ ‘00\\0
A
)
o3
Tratamiento de > Estadisticas FRECUENCIA
Cé) r[elated > Estadisticas QUANTILES
olumns

» Estadisticas Multi-column
GROUP

» Stadistical Views

QUEDA MUCHO POR VER
11
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