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| sQLzsEsE
ZREEXH LS, SAKNMN AR EES

EEQWR/ ASH, RIEHFSQUITRIEREK , BRI +ZERTHE
TP,

REEAISQL, BRIAIE

SELECT, , . FROM TC_ACCT... T

WHERE

REPORT_DATE BETWEEN TRUNC(:B4 ) - 3 AND TRUNC(:B4 ) + 1
AND PROVINCE_CENTER_ID = :B3

AND TERMINAL_ID = :B2 AND TID = :B1

AND ACCOUNT_TRADE_TYPE_CODE <> 80

b

4 7 L L — —
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| FUTITRIZREE

SEAWRGSHICR TR TASEFOPIan_Hash_Value, &MERITITHHIZRES.

Select sample_time,sql_id,sqgl_plan_hash_value

From dba_hist_active_sess_history where sqgl_id = ‘0z5z.......
Where sample_time between to_date('20170818-
22"'"YYYMMDD-HH24")

and to_date(*20170819-10"YYYMMDD-HH24")

Order by sample_time

0, W,
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| itz

Bi-|l& + - R T I - R e I = =
SAMPLE_TIME _|saL_ID _ IsaL_PLAN_HASH_WVALUE |

1[18-8H -17 1040.01.325 [~ - |0z5z 20469
21888 17111212120 T 5 = |0=z5= 20469

» 3|1988 -1704.32158.758 _E4F - 0z5=z 4259
4|19-8H -1 704 3228858 L4 | 0=5=z 4259
El1988H 170423249082 L9 - 0=5=z 4259
6|19-8H -1704.3259.189 % - 0=z5=z 4259
7|19 8B -1 7043329510 _E9 | 0=5= 4259
g|19-8H -1704.3359840 L - 0=z5z 4259
9|19-8H -1704 34 30.160 _F & | 0=5=z 4259
10| 19-8 B -17 04.35.00.500 _L 4 - | 0z5= 4259
11 |19-8 H -1 704 35 30.820 _F % =~ | 0=z5= 4259
12 |198H -1 704.36.01.150 _F & - 0=5= 4259
13 |19-8 8B -1 704 .36.41.580 _t4 - | 0z5=z 4259
14|19aH - 17043711911 & - 0=5=z 4259
15 |19-8H - 17043832771 _E4 | 0z5=2 4259
16 |19-8 H -1 704 39.03.112 _F & | 0=5=z 4259
17|19-88H - 17044013862 4 | 0=z5=2 4259
18| 19-8H -1704 4044182 _ 5 - |0=2z52,. . ....... 4259 vs
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ZBIRR TR M?%

[Elapsed Time (ms) | 1,515,433 | €.20 | 0.22 —
||:F|'I.I Tame {ms) | 277,340 | 1.13 | 0.24

[Executions [ 244,577 | | 6 . 20
[Butfer Gets | 9.289,151 37.96 | 0.34

|Disk Reads | 160,137 | 0.65 | 1.67

[Parse Calis [ 2,443 0.01 | 001 1 1 3
[Rows [ 244,577 | 1.00 | e

[User VO Wait Time (mes) | 1.230,484 | |

[Cluster Wait Time (ms) | 31,355 [

[#pplcaton Wait Time (ms)} | o |

[Concurrency Wait Time (ms) | az | |

[Invaldations | o |

|"n.|l'ur3i|:||1 Count | 138 I | 37 %
[Sharable Mem(KB) [ 1,192 | -

Back to Plan 2{PHW: 20469507 27)
Back to Top

Executiun F'Ian

I_ [SELECT STATEMENT |71 (100} | | |

[1 [ FuTER I I I I I I I

[27 [ PARTMION RANGE MERATOR | E |78 [T1 (21 [o0-00:01 [REY 33
[3 | TABLE ACCESS BY LOCAL INDEX ROWDD [TC_acCcOu 1 [78 [71 (21 [eo-00:01 [kEY  [KEY

[& ] INDEX SKIP SCAN [Pe_Te_aci 1 | [7o (a2) [oo-00:01 | [KEY | [REY

j \ Data Technology Carnival _




| LiEREasHITiHR |, R

| StatMame | Statement Total | Per Execution | % Snap Total | . -

[Erapsed Time (ms) [ 36,395,675 | 20.481.53 | 5.18 Pc T E xecu t on
[CPU Time (ms) | 21,971,910 | 12.364.61 | 19.13

[Executions | 1,777 | |

[Buffer Gets | 391,047,037 | 220,060.23 | 14,43 20.481 e 53
[Disk Reads | 63 | 0.04 | 0.00

[Parse Cans | 478 | 0.27 | 0.00

o — — 12,364.61
[User VO Wait Time (ms) | 1,677 | | S
[Cluster Wait Time (ms) | 1| |

[appication Wait Time (ms) | o| |

[Concurrency Wak Time (ms) | 2,443 489 | |

[mvasdations [ o |

e = | 220,060.23
[sharabie Mem(KB} | 123 [ . .

Back to Plan 1{PHW: 425993145)
Back to Top

Execution Plan

T e

[0 [SELECT STATEMENT [s (1000 |

[+ [ FuTER I I I [ I I I

[ [ PARTMON RANGE MERATOR | [1 [ [s (o) [00:00-01 [KEY  [KEY

[ [ TABLE ACCESS BY LOCAL NDEX ROWD [TC_ACCOUP [1 EC] [5 oy [00:00:01 [KEY  |KEY
MDEX RANGE SCAN [Pr_Tc_acc [1 | [« (o) [00:00:-01 [kEY  [KEY

/=5 I Data Technology Carnival
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Execution Plan

m Operation

[0 [sELECT STATEMENT

[1 [ FLTER

[ Time | patart | pat)
I I I
I I I

[2 [ PARTTION RANGE MERATOR | 1 78 [T191) [00:00:01 [KEY  |[KEY
[ |  TABLE ACCESS BY LOCAL INDEX ROWD [TC_ACCOUN 1 t8  [71091) [o0:00:01 [KEY  [KEY
[« [| moexskescan PK_TC_ACC 1 | |70 (92) [00:00:01 [KEY  [KEY

Execution Plan

L G
o [seLecT sTaTEMENT | | | |

[t [ FuTer I I I — I I I

2 [ PARTMON RANGE MERATOR | i [re |5 co 00:00:01 [KEY  [KEY
[ [ TABLE ACCESS BY LOCAL NDEX ROWD [TC_AIICOUN 1 fFe s [00:00:01 [KEY  |KEY

[« [| mDEXRANGE sCAN [Pr_Tt_acd 1 | |4 o [oo:00:01 [KEY  |KEY

H @7 SERARSESE
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| FEXE

F—1F , f&XJtkCost
YR TR Cost=71, AREFRIES
—/NCost = 5 BUHTITRISCERRAIT208) |, BARITFhiEIR

E"x , HTitiIREZA
FRIITIH R Rindex skip scan
AFRIRindex range scan
F—1E5|

Q‘?‘ SRR A SZEL
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i, INDEX RANGE SCAN vs
=~ INDEX SKIP SCAN




SKIP SCAN J{+4Lkk RANGE SCANIR ?

R 2—1EEFR5| , [EFEE T SQLFRISIFEMY
(REPORT_DATE, PROVINCE_CENTER_ID, TERMINAL_ID,

ACCOUNT_TRADE_TYPE_CODE, TID)

BN

REPORT_DATE BETWEEN TRUNC(:B4 ) - 3 AND TRUNC(:B4 ) + 1
AND PROVINCE_CENTER_ID = :B3

AND TERMINAL_ID = :B2 AND TID = :B1

AND ACCOUNT_TRADE_TYPE_CODE <> 80

q
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| =a9r=r 5,;,\

REPORT_DATE - 9 X& , B — 10X , (REE90KE
?E = \ché’JloooE i0x , BE é@DATE AEEtimeS
B, E—E 90

PROVINCE CENTER_ID -- li—{g 144
TERMINAL ID -- lE—{H 485
ACCOUNT TRADE TYPE CODE -M—{@E31

TID - EE—{E504

Q?‘ SRR AR LS
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| £6%5]: RANGE SCANLEFXEHRH

S8%R5 |7, WRERENEXEISEE (0> . <. between and ), f§
HFEA TG A(ERAACCESSHI A TN EEIABI W Z5 |tk , RANGE SCANHZ
EAZEIXNEG | ARIRRS HREEINF , BdE{TFILTER #4E,

ACCESS, fRIBKEYzRfiBlock , E(RES
FILTER, BRI | s




| SKIP SCAN:&[H5 1545

E555|9 , ISIAERATF (BEAXEFREEEF ) | (BRI
HIE—EAZ , AILIESKIP SCAN. EERIE#ESKIP SCAN, HiZiT
AMEFHFHIBISY BT IED N E.

Create index .. On person (sex,name); HEFRSEX
MALE/FEMALE

Select * from person where name="Z&i#’ ;
Skip Scan 837 :
Select * from person where name="Z&if’
and SEX in (‘MALE’/FEMALE’);

m “;B . )o " — —
V& B @ muEmAmse
/R0 7 s =
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| RANGE SCAN vs SKIP SCAN

REPORT_DATE BETWEEN TRUNC(:B4 ) - 3 AND TRUNC(:B4 ) + 1
AND PROVINCE_CENTER_ID = :B3

AND TERMINAL_ID = :B2 AND TID = :B1

AND ACCOUNT_TRADE_TYPE_CODE <> 80

Range ScanEXHH3KX293000 58BN AYZRS TR , BiHfTFilter, EHERIE

REPORT_DATE BETWEEN TRUNC(:B4 ) - 3 AND TRUNC(:B4 ) + 1
AND PROVINCE_CENTER_ID = :B3

AND TERMINAL_ID = :B2 AND TID = :B1

AND ACCOUNT_TRADE_TYPE_CODE <> 80

SKIPi&E[H901REPORT_DATE(R , 8/XE1ZPROVINCE_CENTER_IDF[
TERMINAL_ID ACCESS 10£18=® , BT E3E10005218=R |, E8eREF.

e o = ’ ~<r
V.5 B & suEpAmes / ®
1 R &"( & Data Technology Carnival




| SfEENREE

15014
REPORT_DATE BETWEEN TRUNC(:B4 ) - 3 AND TRUNC(:B4 ) + 1

AND PROVINCE_CENTER_ID = :B3
AND TERMINAL_ID = :B2 AND TID = :B1
AND ACCOUNT_TRADE_TYPE_CODE <> 80

2S5 ZER5|(PROVINCE_CENTER_ID , TERMINAL_ID ,TID ,
REPORT_DATE )

. Q?‘ SRR AR EZ L
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\ N foforn EZ ﬁ\m
| A AEFER?
Column (#2): PROVINCE_CENTER_ID(NUMBER)

AvglLen: 3.00 NDV: 14 Nulls: 0 Density: 0.0058835 Min: 11 Max: 65
Histogram: Freq #Bkts: 14 UncompBkts: 5354 EndPtVals: 14

Column (#3): TERMINAL_ID(NUMBER)
AvglLen: 6.00 NDV: 39775 Nulls: 0 Density: 2.5141e-05 Min: 22 Max: 387650760

Column (#6): TID(NUMBER)
AvglLen: 6.00 NDV: 507757 Nulls: 0 Density: 1.9694e-06 Min: 100115 Max: 3330929

Column (#1): REPORT_DATE(DATE)
AvglLen: 8.00 NDV: 90 Nulls: 0 Density: 0.0036421 Min: 2457804 Max: 2457893
Histogram: Freq #Bkts: 90 UncompBkts: 5354 EndPtVals: 90

Using prorated density: 3.8321e-10 of col #1 as

selectivity of out-of-range value pred
Column (#5): ACCOUNT_TRADE_TYPE_CODE(NUMBER)
AvglLen: 3.00 NDV: 3 Nulls: 0 Density: 0.0085917 Min: 10 Max: 80
Histogram: Freq #Bkts: 3 UncompBkts: 5354 EndPtVals: 3

S,

r; i~ BB AREFE
s G

1 Data Technology Carnival




| B

[EkE{ER#EHR T , REPORT_DATE 8H TEHAEICERER?
MBEFIHSE , KIIREPORT_DATEE S ERIFHA0ER,

et
gelect ¥,

to date(to char(endpoint value, 'FM98993998') || '.' || to_char(med (endpoint value, 1), 'FM999999'), 'J.3ssss')
from user histograms b
wnere table name =
and column name = 'REPOET DATE'

o MR AEFRE
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REFPORT_DATE
REFPORT_DAaTE
REPORT_DATE
REPORT _DATE
REPORT_DATE
REFPORT_DATE
REFPORT_DWATE
REFPORT_DWATE
REFPFORT_DATE
REFPORT_DATE
REPORT_DATE
REPORT_DATE
REPORT _DATE
REFPORT_DWATE
REFPORT_DATE
REFPORT_DATE
REFPORT_DATE
REFPORT_DAaTE
REPORT_DATE
REPORT_DATE
REFPORT _DATE
REFPORT_DWAWTE
REFPORT_DwWTE
REFORT_DATE
REFPORT_DATE
REFPORT_DATE
REPORT_DATE
REPORT _DATE
REPORT_DWATE
REFPORT_DATE
REFPORT_DATE

St
350
3565
3616
3674
IT4E
3821
3891
390
R e ]
4056
A0S
AMNFS

24578671
24578562
2457863
2457861
2457865
2457566
2457867
2457868
2457869
2457870
2457871
2457872
24857873
24578574
2457875
2457876
2457877
2457878
2457879
2457880
2457581
2457582
2457883
24 578584
2457885
24575896
2457887
24857888
2457589
2457590
2457891
2457592

_|CDLL.IMM MNLAME 'EMDF"‘DINT MNLUMBER | EMNDPOIFRT_ WAL LIE | ERNDPOINT _ACTLLAL WAL LIE |T0 1 DATE[{TO_C

201 Ffaf1 7
201 7S
20707 F 49
207 74,20
201 74421
201 7 4,22
201 FrA 23
201 74,249
201 74 25
201 74,26
201 F4r27
200 Frar2s
201 74,29
201 74,30
201751

201 7542

201 7753

2071 P54

2071 7/5/5

207 756

201 75/ 7

201 75/ 8

201 7559

201 7510
2017511
207 52
2017513
2071 7/5/14
201 7515
201 7/5/16
2017517

REFPORT DAaTE

&
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| 1BRESRRIFTLE
BT | SRS T B S A R ME

TRITHEEA I 8ELHTERT , AEel R AEIE A
5, OracleffUiX e8I NBIRMR MM 7 RKLE.
> Height BalancedB 5 EiBiaINER

> Frequency BEHEBEIBIAINER
> Frequency B EIBRANERFRGH




1B TR HIRTLIEIRER

> 10053 & out-of-range selectivity
Using prorated density: 3.8321e-10 of col #1 as
selectivity of out-of-range value pred

> ERUTIHIBrows(cards) LT R e TR L

| 0 | SELECT STATEMENT | |1
A et 4= B2 | 1| S5O0RT AGGREGATE | |1
> ERHUTITRIEIRPLAN_TABLE |* 2| TABLE ACCESS FULL| TEST OCR | 100 |

ERYCARDINALITY e

~S, W

&°, +53 =
J & B @ sEsRmss
1 .:“ & Data Technology Carnival



1B 1iaEL R HIRTIE

HIREEMAER - FRA0-20089{E%% , 100001ME
Create Table Test_OOR(id number);
Insert into Test_ OOR

select a.r from

(select (rownum-1)*2 r from dual
Connect by rownum <= 100) a,

(select rownum from dual

Connect by rownum <= 100) b;

. Qi EE: §*r£ﬁw

Data Technology Car




| HEIGHT BALANCEDE /5 EIfIHFL

Begin
Dbms_stats.gather_table_stats(user,’TEST_O
OR’, METHOD_OPT=>'for all columns size
30%);

End;

Size 30,/\Fdistinct key, FittAERHeight
BalanceEE

Qf‘ EE: i*rﬁm

Data Technology Carn



| HEIGHT BALANCEDE /5 EIfIHFL

delete from plan_table;

begin

for i in -300..500 loop

execute immediate 'explain plan set statement_id=""||i||
"' for select count(*) from TEST_OOR where id = '||i;
end loop;

end;

Qf‘ EE: i*rﬁm

Data Technology Carn



| HEIGHT BALANCEDE /5 EIfIHFL

select statement_id,CA
from plan_table

R

DINALITY

whereobject_name = '"TEST_OOR’
order by to_number(statement_id);

» SRS
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CARDINALITY

120

100

80

60

40

20

Sév
08v
S9v
0Sv
SEY
ocy
Sov
06¢€
SLE
09¢€
143
0€e
STE
00€
S8¢
0s¢
SS¢
(0)44
Sce
0T¢
S6T
08T
S9T
0ST
SET
0cT
SOT
06

SL

09

St

0€

ST

ST-

0€-

Sp-

09-

S/-

06-

SOT-
0¢T-
SET-
0ST-
S9T-
08T-
S6T-
0T¢-
Sce-
ove-
SS¢-
0L¢-
S8¢-
00¢€-

CARDINALITY

¥
-y

=%

Data Technology Carnival

R

g Qﬁ?‘

4




FREQUENCYE S EIFFIE

NTHEYE | BORNEIE—E ( 30-508Y324 )
truncate table Test. OOR;

Insert into Test_ OOR

select a.r from

(select (rownum+14)*2 r from dual
Connect by rownum <= 10) a ,(select
rownum from dual

Connect by rownum <= 100) b;

B &r mEEAmEY
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| FREQUENCYE S ERIFFIE

Begin
Dbms_stats.gather_table_stats(user,’TEST_O
OR’, METHOD_OPT=>'for all columns size
200°);

End;

3 — 4 r ' S m '
&7 BRARSS ® -
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| FREQUENCYE S ERIFFIE

L‘:EJZ%% .

120

CARDINALITY

100
80
60
40

20

0

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81
=== CARDINALITY

o MR AEFRE
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| EGERIETIELT

HEdFapERVE E (density), AR EZE
> Height BalancedBE5E , AIEMERNZEE :
(BUCKETS_ COUNT-POP_BUCKET COUNT)
/BUCKETS_COUNT/(NUM_DISTINCT-POP_VALUE_COUNT)
> FrequencyBE LB , AE/INIRENEERN—F .
MIN(FREQUENCY)/NUM_ROWS/2

> EEEEUENTEeExECER G+ MMENEE

150 CARDINALITY CARDINALITY

120
100 100

80
60
50 40
20
0 0

QOMONT—HOINNOOM 1 4 7101316192225283134374043464952555861646770737679
NO—FTOONTNONL®
NNANMM®MS S S S % -

i




| ESERFIERTU

DUEEEREE TR , RionfEh (&8E-&IEE )  &EHA0.
> INFRIKIE :
BASE_DENSITY*GREATEST(0,1-(MIN_VALUE-
PRED_VALUE)/(MAX_VALUE-MIN_VALUE))

> K TF&=aE

BASE DENSITY*GREATEST(0,1-(PRED_VALUE-
MAX_VALUE)/(MAX_VALUE-MIN_VALUE))

5/18HIFIHER, &RA-F/N=90K , 8/17IE%FE| T HRIKEMIE
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§ - P = L L —
V& B & sEsRnsy
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GerHEEEMEREE | Gt o EISERTE 5/20 2

- —L - - - L -

lEDLUM-N M&ME lLAET AM&L‘:’ZE[} l

REPORT_DATE = 201752091823 -~
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| 5— M ARRIRAR

7 XFRIERES
> EFRIE- Kig
> BoXIE -£XRERAEHN?
Oracle 10.2.0.5 Zgi , BVAER PRERD XFIHERAEFZ
£&.
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| S— A ARBIEA

10.2.0.5%11gLAE89Fm%EIR
granularity => 'APPROX_GLOBAL AND PARTITION’
Bo XA EEEHENFEAEFEIERAITER L

dbms_stats.gather_table_stats

(ownname => [.OWner,

tabname => j.table_name,
parthname => |.partition_name,
granularity => '"APPROX_GLOBAL AND
PARTITION',

);

. Q?‘ SRR AR EZ L

Data Technology Carnival



| QaA

o -,

— 5 L - ]
'}@ o BIRHAREELE
] & £ & Data Technology Carnival



GRS
ENMOTECH

MAKE YOUR DATA DANCE.



_i
R
ﬁir:%?fm

", ) v”ve<§ QR Coc
y The Concer

PPEA N
®

A—1, A, AEEZEIR

E' =
" l) e mﬁﬁjarfﬁﬂé
g‘ Data Technology Carnival






