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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Oracle 8.0

Oracle 8i

Oracle 9i
Oracle 9i R2
Oracle 10g
Oracle 10g R2
Oracle 11g

Oracle 11g R2

Oracle 12c R1
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a7 FRtRE
Range partitioning
Global Range indexes

Hash partitioning
Range-Hash partitioning

List partitioning
Range-List partitioning
Global Hash indexes
FH1=Y1005/83—FT1>3>

Virtual column based partitioning
AVROYEDABEHEDSHIE
Reference partitioning

Hash-* partitioning
Expanded REF partitioning

Interval-REF partitioning

%J‘;T*ﬂz J_7JI] DEE

Static partition pruning

Partition-wise joins
BAFEVDIN—T42a30TIN—=5T

BE/N—T 423> SPLIT

Multi-dimensional pruning

“AND” pruning

- Partition Maintenance on
multiple partitions
- Partial local and global indexes
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EEATFUAMRE:
ADD, DROP, EXCHANGE

Expanded maintenance:
MERGE

Global index maintenance

Local Index maintenance
=1 DROP TABLE

- Interval partitioning
- Partition Advisor

- A1) AR )Loptimizerffi &t

Multi-branch execution

- Asynchronous global index
maintenance for DROP/TRUNCATE

- Online partition MOVE
- Cascading TRUNCATE/EXCHANGE
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Oracle Partitioning:

BFEDFR/N—T A2V TFIK

e ZE5') Ak [sub] Partitioning

= H More than one column as partition key

Ideal for accessing HIVE partitioned tables

===li==== - U § Aty N O =hiZs)

ol = 5] S

VE P VE P HIVE P VE P HIVE P

HIVE Partition HIVE Partition E Partition HIVE Partition E Partition
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Auto-List Partitioning
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Auto-List Partitioning @
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Auto-List Partitioning
By

CREATE TABLE sales_auto_list (

salesman_id NUMBER(5), JAIN—T1aVBERIC

salesman_name VARCHAR2(30), AUTOMATICEIZ B E9 3
sales_state VARCHAR2(20), o

sales_ amount NUMBER(10),

sales_date DATE )

PARTITION BY LIST (sales_state) AUTOMATIC
( PARTITION P_CAL VALUES ('CALIFORNIA') )

ORACLE’
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Auto-List Partitioning
B - il %4

c T—IIIEREICRETHELIDD/IN—T 43 B E
Al #k

e * PART TABLESUDFAUTOLIST 151l &Y Auto-List PartitionHVE%
DM FEER T BE(*IZALL. DBA. USER)

e HINN—F 4 avIZIEHZRETEHL

— AR —INJLIN—T g E

A

ESNTLSD

ORA-14160: COBREMEIXRD Y T /N\—T 13V ICEETEEH A,

c IR N/N\—T433>%1: 1,000,000

ORACLE’
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Auto-List Partitioning

il - %9

s IR TIER SN A/N—T 423V RAIEV AT LBITREINS(SYS_P***)
~FEDN—T423%Z1ETEI HIZId "FOR VALUES" A) {5 F

« 1®HE DList PartitionFR ZAuto-ListRICEE I S LI A RE

e DEFAULT N—T 423U HAHRIZIEXFHZE TEEL
— CREATERFIZDEFAULT ORA-14851: AUTOLIST[Y T/ N\—T a2 a> ATz HIMZIE

ZTEXTE DEFAULT[ B I 1/I\—T 123 EiEETCEEH Ao
— DEFAULTA ®H DY Xk

INTTA Vﬂ‘;;ifz’é ORA-14852: SET [SUB]JPARTITIONING AUTOMATICIZ

AutolZT Bi5H ZDERTIZEYTT,

c FRRDON—T 43 ~DO—HI)ILZESIFIBENTYERLS N S (USABLEIKFE T)
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Multi-Column List Partitioning

ORACLE’
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Multi-Column List Partitioning

USA, GERMANY tee Partners; )

Partners , Direct (JAPAN,
FALLIE

[ 2]

BHDOIDOHEAEDOEEIRELIEZURAM IN—T423a  DERD AT EE,
[A1) Y]

FYUEHGERETILICRIETEDLSIZ1E5,

ORACLE’




Multi-Column List Partitioning
By

JRARMIN—T 423>

===l

CREATE TABLE sales ( region VARCHAR2(50), 2D Ll EDF—5|%x{ERE
channel VARCHAR2(50), ...)

PARTITION BY LIST (region, channel) OO DINDIED A

( partition p1 values (‘USA’, Direct’), 7_;771')=L|:\°_7_'4:/3>’5’
partition p2 values (‘USA’/Partners’), E&E—Cf,%fd:l'\
partition p3 values (‘GERMANY’,’Direct’), NGfI)  partition p46 values

(JAPAN’, )

partition p44 values ((Japan’,/Partners’),(Japan’
partition p45 values (DEFAULT));

ORACLE’
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Multi-Column List Partitioning

&l - dll ke &

* YRAR-YAREXEGDN—Ta2aV ik

s BEATLTERAREGF—(F)EIXHZKTI6EET

—E{TERFI5—: | ORA-14014: /ﬁ—v‘-»r’/aMI:ﬁIJO)aE's—dt%&(ilUG?’o

=JL ==

c I IN—T 42 aVIZHEERER
° t—ji%s &09*%B§'~EZEEIHI:
« ZHE/N—T 433> Auto-List/ \—T a3 Txt e
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NEBRD/IN—T 1231k

Partitioned External Table

ORACLE’
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New in 12.2 SERFERD/N—T431E @

 IN—TqaikEInt-

Hive, HDFSZR %

Oracle LA AT LIZIVE LY
2016,Q3, 2015,Q2, IIENGT| ...« Oracle Partitioning#8REZ 4} SR D
HDFSR—RXTF—AR XL T7IZ
*F L T4 FE
—IN—T 42V TI—=2 G EN—T~«

VAVAVT TR

—Big Data (S G LI=A T T4 A4 Y

HIVE Partition  HIVE Partition  HIVE Partition o %E1 I:,

ORACLE
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Partitioned External Tables

= =

HIVE Partitio HIVE Partitio HIVE Partltlon HIVE Partition HIVE Partition

B¥BiB

« LNDODDIN—T a2 a ik AiEEHAR—b, Range, List
— M ER R DA Hive D 5 S [EMulti-Column Partitionh\E 3 BIZEMNZLHHEETE

* Partition pruning. & U . LXXDH D Partition MaintenanceZ4d L —33
ViR —

— ADD partition, DROP partition

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 20



Partitioned External Table

XYL T O—HLIFANSRTLDvIPA I | bl

CREATE TABLE pet (coll number, col2 number) ngjlz;jjjjggi?;%'i
organization external(
TYPE oracle_loader
DEFAULT DIRECTORY d1
ACCESS PARAMETERS ( records delimited by newline charac
nobadfile |ngl|? I1.: pet.log' fields terminated by "," )) LOCATIONEI[= [
REJECT LIMIT unlimited WHDI7AILE
partition by range (col1)( EIRATRE
partition p1 values less than (1000) location ('filel.txt'),

partition p2 values less than (2000) default directory d2 location ('file2.t

partition p3 values less than (3000) location ('file3.txt"/filed.txt’));

ORACLE’

ot us/ascii
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Partitioned External Table

=T A2 X —DECEEOIMBRIZAEND o
T—EDEILTVSNEI DD FTYIIELELY

DANLDDDAVROYMN—T 423X E Al RE

INwia, BEZR(Auto-list, Interval).
SHB/N—T4a FIEXE

|

=
=]
=

Hive Parti

N

NOT NULL. UNIQUE. PRIMARY KEY. FOREING KEYDEXE N AI

— HI#9HYRELY DISABLE [ZERTESNTLNBIZE D H
DROP PARTITIONZZE{TL THEN D T—RFHIBR SN ALY
MODIFY. MERGE. SPLIT. MOVE. EXCHANGE kY H—k

» LOCATIONA]IE/NS—T 43> /YT IN—T4 3 B TEeE 95

— LOCATIONAIMNEREENT-IZ B EXZED/A—T1aV BNMEREN S

ORACLE

)
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Germany Partition

(1] ]
(1] ]
(] ]]
ANEEEEEN
ANEENEER
INNEEEEN

Hive Partition

USA Partition

|

HIVE Partiti

=
(=]

;Eqﬁhifﬁiil""i‘fﬂyﬁi

&Y

- rely constraint used for this statement
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DBMS_HADOOP 7\ r—
* Hive,HDFSZ MV &/ N\—T 123 FIC

9 55 A DBMS HADOOPZ{#)

o 12_275\157_—“77]—”,]\ declare

—kE=nbd

* Big Data SQL
_tB
A

* PL/SQL/ NV —
=7 )UIZEERA

ORACLE’

ddltxt varchar2(4000);
begin

DBMS_HADOOP.create_extdd| for_hive(

cluster_id=>'hadoop _cl_1/,
db_name=>'default’,

hive table name=>'website’,
hive_partition=>true,

table_name=>'hive pet xt11’,

perform_ddl=>true,
text_of ddl=>ddltxt
);
dbms_output.put_line(ddltxt);
end;

8 85 8
e —
BB B

E3 hive

g warehouse

Database
ata.db Table
4 salaries.csv Table
L website N
—month=2016-0 Partition
chcksl.json

% clicks2.json

[‘_:@onth =2016-0D>— Partition

clicks3.json
_L clicks4.json

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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IN—T 133 - TN

ZA>54 > Partition Exchange D ERAERL 75&

ORACLE’
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o4 R

(2]

OnlinedRRE T/N\—T 423 RIZx L TEITRIEEZEDDL(SPLIT) AV 1B AN
[A1)w]
FHITHODMLIZEEEZ S Z 5 LHIN—T123> DA AT F 2 AN A BE

ALTER TABLE EMP
SPLIT PARTITION p_all
INTO

( PARTITION p_manager VALUES ('MANAGER),
PARTITION p_president) ONLINE;

ORACLE’
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EN—TaaVFRE/N—T1231E
LEED

ZAEMSQLTIE/N—T1av k%

71N
IN—T AV RKRIZEBO[REIZEH CREATE TABLE sales ( order_num NUMBER,
y f? region VARCHAR2 (10), ... );

ALTER TABLE sales MODIFY
PARTITION BY LIST (region)
(partition p1 values (‘USA’),

SALES SALES
{ Lo partition p2 values (‘Germany’),

partition p3 values (Japan’),
partition p4 values (DEFAULT)) ONLINE;

ORACLE’
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Conversion to Partitioned Table
&5 - il SEres

- DDLIZONLINEA]X>UPDATE INDEXA) %15 & 7] BE il =i =B
— ONLINEIEZ"A oS4 " ERTIEGMEERENIDE =—nas ee=nas e—ans
» UPDATE INDEXT)ZEE LGNS 8D T I74ILMEIE / \
~ N=TAAVEREFT—FNARLRES = 1 =—V0—HIR5| == == ==
— IS—=FAL AV EEEF—(F) BB R = E e

= JAa—/N\)L(FEN—Taarv) A =—UF5|
- EvkyTR5| = O—hILFES]
— G A—N\J)LINS—T42a>FES| = FA—/N\)LIN—T42a BB EHLALY)
* UPDATE INDEX D21
- R|DEM(A=—VF) LR TEHEL
— REBERELLEWNMEEDRSI DT 74 /LEREE
« AUN\—FEO—HILREIZHSRE] :N—T1arERLCFREE
« AVN—FERIO—NIILERBIZESAER . EEEEBFINY O—/N\I)LEF|ERIC KR EE

ORACLE
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)

e 12¢c R1LLHI:

— KA = IN—TFT 43>

IJJL&HQ l') -%'4 14X

TR

e 12¢c R2:

SARYBER/N—T3

TS1

TS1 TS2 TS3 TS4
1 l { 1 1 1
|
4 4 4

insert

ORACLE’

DML operations blocked

riodty

delete

4
rinseé

DML operations
allowed

J==2

mm

4 4 4

o
rinse{t-
DML operations
allowed

HRYERDN—T1avE=EF YT
IN—T42aVADT—RIEEETEFE A,

sed  rfodity

DML operations blocked

delete

ORA-14466:

s I IN—FT 435
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Read Only Partition
BXYHTIL - LoDIR—T4a>nHl

CREATE TABLE orders ( order_id number,
order _date DATE, ... ) READ WRITE
PARTITION BY RANGE(order_date)

( partition g1_2015 values less than (‘2014-10-01’) READ ONLY,

partition g2_2015 values less than (‘2015-01-01’) READ ONLY,
partition g3_2015 values less than (‘2015-04-01’),
partition g4_2015 values less than (‘2015-07-01")

);

ORACLE’
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Read Only Partition

EF# - H%9

* * PART TABLES,. * TAB PARTITIONS. * TAB SUBPARTITIONS [Z
READ_ONLY FlAViENDS AL T=(*[XALL, DBA, USER)

* Read-only AT —HBRZERELIz/A\—T42aV[THT/IR—T423 8 H5
BEIFERENHRT—FRENS

c TADHECEELGVDDLIEETAE (o FR Y AR
—$HS5LENN (ALTER TABLE ... ADD ...) DAREGEL
— [ g
— VARCHAR2(32) -> VARCHAR2(64)

* SPLITL=35 B IX TR DEREMN I ETHS

Read-Only = Read-Only + Read-Only
Read-Write = Read-Write + Read-Write

ORACLE’
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TAIE—FIN—T 4 a VAT REE
* Combines data maintenance with
partition maintenance
TG —/ 3—7:'4 AVISIRE R
ORDERS : —IN—T1 a3V EEER
| 2015 & ~IR—T42aV DT —REE
w s IN—TAVIAVAVTF O RET—H
i DAVTFUADEIRIZITAS
M * Available for all online and offline

‘ partition maintenance operations
IN—T I FEIAR T R OIC[EHEL THEAD
ELED, BDT—RLEALZLI=0, 15FELIE — MOVE, MERGE, SPLIT
FIDA—F—IL 74 —T>2 "R T7—2 X758 D LUISF

[EHLT=00”
ORACLE'
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Filtered Partition Maintenance Operation
By

ALTER TABLE orders MOVE PARTITION g3_2015
TABLESPACE archive
INCLUDING ROWS WHERE order_state = ‘open’;

ORACLE’
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Filtered partition maintenance operations

&¥ il - il %9

* ONLINER)Z $5 7E Al RE

» MOVE,SPLIT,MERGE,MODIFYEE&H7R—Fk

« T4ILR) 27 [XDDLFEEITRFDSCNA A—T [T L TEAT,

4IL321) 2T LIEHANSDDL(ONline)ZFHITL TS ERFITDMLIZE>TIq

IVAEHIZERUET AT —EINASITEIILEAD R RIZEHE SR

e DDLAZ/N—T 423V DEHIZIZA Y TITFETLINIX, 0L
FHENOT—EINEAIND

* DDLHIZERTFED T —3NEPR TIAILEADFHIZTYFLTEEFNIT I

SN7ELY

ORACLE’
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% 2 PARTITION EXCHANGEY &71=8> D
FEN—T 1 REEIZVER

(2]

EXHANGEB I TRZER T 515
& . [FOR EXCHANGE WITH |B]%&D

[T TERZ{ERAIEE
[A1)UR] > B
CTAS(CREATE TABLE AS SELECT)

&V FEEIZEXCHANGE B BID R A

YER RTEE CREATE TABLE sales _exchange
TABLESPACE my_sales tblspace
FOR EXCHANGE WITH TABLE sales;

ORACLE’




Create Table for Exchange
& - il %Y

- JE|IXaE—&h iy

cAE—TTDORDINZ-FIDIEE-BIEZEFISH#S

* AE—TEDIDLUTDREMEZSIESHS

CTAS TIE AT BE

— unusable columns, invisible columns, virtual expression columns, functional index

expression columns

 [FOR EXCHANGE WITHIEEH®

 [FOR EXCHANGE WITHIE SR D
— A, . PCTFREESE

ORACLE’

n-

|

1B (25 AN

R 2/ N—T 43> DEE N A EE
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Oracle Partitioning in Oracle Database 12.2 |
b 1o |

I T N LU

Oracle 10g R2 Range partitioning, Hash partitioning, Static partition pruning, Basic maintenance: ADD, DROP, EXCHANGE,
o] s Local and global Range indexing, Partition-wise joins, MERGF .
l’J\ Al Range-Hash partitioning, Dynamic partition pruning, Global index maintenance,

Local Index maintenance,

List partitioning, Range-List partitioning, Fast partition SPLIT,
Global Hash indexing, 1M partitions per Multi-dimensional pruning Fast DROP TABLE
table
OraC|e 1 1g Virtuaol c~qumn based partitioning, “AND” pruning Interval partitioning,
aVROyMNMAA B HE ATREFEFEIE M Partition Advisor,
Reference partitioning, Incremental stats management,
Hash-* partitioning, Multi-branch execution (aka table or-expansion)

Expanded Reference partitioning

Interval-Reference partitioning Partition Maintenance on multiple partitions, Online partition MOVE,
OraCIe 12C Rl Asynchronous global index maintenance Cascading TRUNCATE, Partial indexing,
Oracle 12cR2 - E E)J 1J X - Online partition - Filtered partition
_ g | maintenance operations maintenance operations
*Eyf[ﬁl] )Z I~ - Online table conversion to - Read only partitions
- 9*'&[5%_'% partitioned table - Create table for exchange

-DDLIZ&KAHh—YVILELE
AT avizkYHNFEI AT gEIC

ORACLE
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New in 12.2 Analytic View
* OLAP, Bl, R3—Y T —72ETH TSV 7
M EDRAADYIZT—EINR—X([ZRYAT
— & &t (Aggregations)
— &2 (Hierarchy,/\A 7 5—F%—)
— &t & (Calculation)
- BEGZSQLTEM LT A A EEIC
—JOIN & "GROUP BY" WA E|Z
c H([ZTFBT—T )L, Ea—IZHIB
— 5\ &8 3R (& T BigData), In-MemoryZi E \]
—"Analytic View" B{RIZBEVIEWERIFRIZCARL—D
MR ZFEHELY
s APEXD YT IVTTIUHLIRIE T E
Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 38
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Simple Tables and Complex Queries

year

quarter

~

week month

~ 7

date

ORACLE

Hh iz
T BE T

Fep

BEE AR BA Ine

L

=3

AR TR O ) —

ATAAR

»

F )L

ES

=

Q
2

Q
3

&0

Q| Q
2

[y

w o

Q
4

Q|| Q| Q| Q
23| 4

[y
[y

N o

w o

&0

2012

2013

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

2014 2015

SE]

WITH
fact dense AS

(
SELECT

.year_name,
.year_end date,
.department name,
.region_name,
.sales

M

A(;sﬁ'ﬁ'ﬁib'b'

SELECT
dl.year_name,
dl.year_end date,
d2.department_name,
d3.region_name,
SUM(f.sales) sales
FROM
time_dim d1,
product_dim 42,
geography_dim d3,
sales_fact £
WHERE
dl.month_id
AND d2.category_id f.category_id
AND d3.state_province_id £.state_province_id
AND year_end_date IN (add_months('31-DEC-15', - 12),'31-DEC-15')
GROUP BY
dl.year_name,
dl.year_end date,
d2.department_name,
d3.region_name

£.month_id

a PARTITION BY (a.department name, a.region_name)
RIGHT OUTER JOIN
(
SELECT DISTINCT
year_name,
year_end_date
FROM
time_dim
WHERE
year_end date IN (add_months('31-DEC-15', - 12), '31-DEC-15')
)
b
ON
(
a.year_name = b.year_name
)
)

SELECT
c.year_ name,
c.year_end date,
c.department name,

c.region_name,

c.sales,
d.sales sales_yr_ago,
(c.sales - d.sales) sales_chg_yr_ago,

ROUND (((c.sales - d.sales) / d.sales), 2) AS sales_pctchg_yr_ago
FROM
fact_dense c
LEFT OUTER JOIN fact dense d
ON
(
add_months (c.year_end date, - 12) = d.year_end date
AND c.department_ name d.department_name
AND c.region_name d.region_name
)
WHERE
c.year_name = 'CY2015'
ORDER BY
.year_name,
.year_end date,
.department_name,
.region_name;

c
c
c
c
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Analytic ViewZ{E B9 577 )r—3> - APEXD I
EREJ\7S5—F—)

Oracle 12c¢ Analytic Views (Small Area Health Insurance Estimates) # Home (D Help R av

= » Analytic Views

Data  Charts Tile Charts Maps  Report  Options

Small Area Health Insurance Estimates Report » Report Selections

I * Hierarchies I

5‘-‘4 x >:/3 > b @ Time 7

b |# Geography T

A —

[l Insured Percent Change Year Ago

(1 Number of Insured 2008 Index

i Number of Insured Change from 2008

B} i ———
Ca |CLI Iatlon(ﬁ-l-E) - 1 Number of Uninsured 2008 Index
1 Percent Insured

[ Percent Insured 2008 Index

[ Percent Insured Diff US Average

h 71 Perrant Insirad Pt CChanna 2008

ORACLE’

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 40




"Analytic View" APEX Y27 ILF7 T r—a>

Oracle 12c Analytic Views (Small Area Health Insurance Estimates) MHome (D Help

R av_reporting ¥

* SQLIE 5 A (statement) D & 5

» Report Selections
Percent Insured
W 0.759-0.781 ™ 0.803-0.825 0.847-0.869 0.891-0.913 W 0.935-0.957 v Hierarchies

— BEFE (HIERARCHY) 2 {@, SQL 44
— "Analytic View" 118, SQL 1 &

cTTUDETHOERYIEIT—4
AN—XR|ZFTE

CREATE OR REPLACE FORCE HIERARCHY "AV_DEMO"."SAHIE_GEOG_HIER"

CLASSIFICATION "CAPTION" VALUE 'Geography'
BEESQL X4* CLASSIFICATION "DESCRIPTION" VALUE 'Geography'
CLASSIFICATION "AV_TYPE" VALUE 'GEOGRAPHY' -
USING "SAHIE_GEOG_ATTR_DIM"
("COUNTY™
CHILD OF "STATE"
CHILD OF "COUNTRY")

. . CREATE OR REPLACE FORCE ANALYTIC VIEW "AV_DEMO"."SAHIE_GEOG_AV"
Ana I yt I c V I ew CLASSIFICATION "CAPTION" VALUE 'Small Area Health Insurance Estimates®
CLASSIFICATION "DESCRIPTION" VALUE 'US Cenus Bureau - Model-based Smal
CLASSIFICATION "DATA_SET_ORIGIN" VALUE 'www.census.gov/did/www/sahie/"
USING “"SAHIE_GEOG_FACT V" AS "SAHIE_GEOG_FACT_V"
DIMENSION BY
( "SAHIE_TIME_ATTR_DIM" AS “SAHIE_TIME_ATTR_DIM"

v # Time 7

Select members at level Year

¥ Measures

™ () Number of Insured
Number of Uninsured
Insured Percent Change Year Ago
Number of Insured 2008 Index
Number of Uninsured 2008 Index
¢ Percent Insured

Percent Insured 2008 Index
Percent Insured Diff US Average
Percent Insured Pct Change 2008

Percent Uninsured
Percent Uninsured 2008 Index

simplesql

\/

Analytic View

KEY (“YEAR")
|"INSURED_SHARE_20@8" AS N
E—l-g X20 (SHARE_OF (num_insured HIERARCHY sahie_time_hier MEMBER year|['2008°']))
CLASSIFICATION "CAPTION" VALUE ‘Number of Insured 2008 Index' Data
CLASSIFICATION "DESCRIPTION" VALUE 'Number of Insured 2008 Index' Tables Views. etc
CLASSIFICATION "FORMAT_STRING" VALUE '9,999.99', ’ ’ .

ORACLE’
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Analytic View
BRESQLTHRRGY)Y ODRFHBRE R T CEHARE

SELECT time hier.member name AS TIME,

geog hier. member name AS GEOGRAPHY, RUJE Y BT E (L
percent_insured B ®D"level_name"DEFE D H
FROM INSURED ANALYTIC VIEW STATE(M) -> COUNTY(EB)
HIERARCHIES(tlme hler ygeog hier)

WHERE time hier.level name = 'YEAR'

AND geog_hler level_name = 'COUNTY'

ORDER BY it & (calculation) T LIXBEE
time_hier.hier_ order, ., B2 EIRSNT-LRIJILTEETL
geog hier.hier order ©* Ty 8 Bxh3

e %
/
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Approximate Query Processing

EfESYL G EBRATREND (25
55747 TRYBELAS VT — SRR
FERICERICOMERZRT , £5T8%
KOAHDI)—IZEZEHEZTROHENT—
ATEM
5l : F238E 1B LSEWeb Y A=A T=

& A D s D fE |

__________

ORACLE

BT V—RESLESEEFHED
R fE S AR % SR

APPROX_COUNT_DISTINCT (12.1)

APPROX_PERCENTILE
APPROX_MEDIAN

6-131% B, EfESIEZLDIBZE 1% LI
TI)aeERITHEHELFIHATEE

"approx_for_aggregation = TRUE" /\ T A—3—
Accuracy KT Error Rate £,IR 9
TFUT SRR E 1 — R ATAE

JTV—-USA~alRE
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S L AL TE 5 4 @
* Percentile(/\—1z> 3 A JL)
— {51 BARADEERD percentile 0.727 (X657
- FEEE. BIELIEE AT HE
—MEDIAN: A 7> HfEl{E

— PERCENTILE(0.5) [ MEDIAN() £EE v [N =

* count(distinct <5 .L>) FEEZ B THHEE/N—Va vV ITESHE
AZAHEMAEEIC

— alter session set approx_for_aggregation=true create materialized view
e F1-[% "ALTER SYSTEM" pctl_mview enable query
rewrite as
. . . =] =
» Materialized View45l| Select &, HETHA,

approx_percentile_detail (age)

— ZHETAM TDpercentile il UED I TI T S5A XK -E 21— ??f,,?,i | -
—BLALTOASTURBHEELEDH DT —LEEIL Grow by WE, HEHA

ORACLE’
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ZZ ApproxB UEL TOLLE: - SQLE=3—

* Without approx query
processing:
— ZATETEIZ SORT
— 8GB of memory (PGA)
— 164GB of temp

* With approx query
processing:
— OARXFDELSORTHE
— 540MB of memory (PGA)
— 0GB temp

50X = 1R
15X /DIELNVAEY —
—RFREIE N R

ORACLE’

+| Details

Plan Statistics | &2 Plan |} Parallel | |, Activity Metrics

IEHERA DT VERD D
91—

Plan Hash Value 707829080 | All Parallel Servers v |

Operation Name | L... | Estim... |C | Timeline(... | Ex... |Actu... |Mem... | Tem... |O\| 10 ... | I.. |Ce|| Offlo... | Activity %
./ Bl SELECT STATEMENT 0 —a 1 |.03

=l SORT GROUP BY 1 1 i 1

J =l PX COORDINATOR 2 e—— 161 454 | .01
41, Bl PX SEND QC (RAN... :TQ10001 3 1 ' 80 454
5 | = sortGrowpy | 4 1 — 80 454 | 1,418K 32... B 86
731 & PX RECEIVE 5 1 — B0 48G 173
i#1) B PXSENDH... :TQ10000 6 1 — 80 48G dh h7.78
| Details

AT UDBRLHEERD
A1) —

Plan Statistics -%;ﬂ Plan rﬂﬁ Parallel b Activity | =] Metrics

Plan Hash Value 2037788262

Operation | Name |Li... Estim... |c | Timeline(...

EX... | Actu... |Mem... Tem... | O.. | I0.. | L. | Cell Offlo... | Activity %

., El-SELECT STATEMENT 0 b 1
£l SORT AGGREGATE APP... 1 1 1 1
¥ Bl PX COORDINATOR 2 81 80
5 Bl PX SEND QC (RAN... :TQ10000 3 1 ' 80 80
5 El SORT AGGREGAT... 4 1 — w0 80 N 77
5 = PX PARTITION... 5 6,000M 16K “=====E gp  6,000M
5 TABLE ACCES... LINEITEM 6 6,000M 16K "= 43¢ 6,000M &8 b 588K 192... -12.36 [l 23
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A R=~R—X "OR Expansion" Z#2 D iR E R
» CONCATENATIONE 7Y UNION-ALLEL T D #%(Branch) (/NS L JLENE

Bk
Eﬂ-ﬁt; SELECT count(*) FROM t 4k Tl, h 4k T2, t 10k T3 WHERE Tl.ten = T2.ten AND
Tl.hundred = T3.hundred AND (Tl.uniquel = 10 OR T2 .unique2 = 20);

12. 1AM plan:

| Id | Operation | Name |

___________________________________________________ 12.2 plan:

| 0 | SELECT STATEMENT | | mmmm e e
| 1 | SORT AGGREGATE | | | Id | Operation | Name |
| 2 | [ CONCATENATION | | | m oo
|* 3 | HASH JOIN | | | 0 | SELECT STATEMENT | |
| 4 | TABLE ACCESS FULL | T 4K | I 1 | SORT AGGREGATE | |
| 5 | MERGE JOIN CARTESIAN | | 1* 2 | HASH JOIN | |
|* 6 | TABLE ACCESS FULL | H 4K | 3 VIEW | VW _JF SET$4869194F |
|7 BUFFER SORT | | | 4| |_UNION-ALL | I |
| 8 | INDEX FAST FULL SCAN| T 10K HUNDRED | |I* 5 | HASH JOIN I I
|* 9 | HASH JOIN | | 1* 6 | TABLE ACCESS FULL| T 4K |
| 10 | NESTED LOOPS | | 7 TABLE ACCESS FULL| H_ 4K |
|* 11 | TABLE ACCESS FULL | T 4K | 1* 8 | HASH JOIN | |
|* 12 | INDEX RANGE SCAN | T 10K HUNDRED | |* 9 | TABLE ACCESS FULL| H_4K I
|* 13 | TABLE ACCESS FULL | H 4K | [* 10 | TABLE ACCESS FULL| T 4K I
___________________________________________________ | 11 | INDEX FAST FULL SCAN| T 10K HUNDRED |

ORACLE’
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BIRMEWITHO I —0/\SLUIILETHA R EEIC

= “CONNECT BY "®J{EFHIZ
EYTETD
BEEEE-ES
BRRERMNATEE

- ORACLEX B#EX

- FER
BIRMGNITHIZEZ |
MzZok(z&Y
NS LILETH

A EEIZ

SELECT fid, tid, level iters,
SYS CONNECT BY PATH(fid, '/')||'/'||tid path
FROM tedges
START WITH fid < tid
CONNECT BY PRIOR tid = fid and fid < tid;

FID TID ITERS PATH
2 1 /1/2
4 2 /1/2/4
5 3 /1/2/4/5
3 1 /1/3
2 4 1 /2/4
4 5 2 /2/4/5
4 5 1 /4/5

WITH rw (fid, tid, iters, path) as

SELECT fid, tid, 1, to char(fid)

FROM tedges tw WHERE fid < tid

UNION ALL

SELECT r.fid, t.tid, r.iters + 1, r.path||'/'||t.£fid
FROM YW r, tedges tw t

WHERE r.tid = t.fid and t.fid < t.tid )

SELECT fid, tid, iters, path||'/'||tid path FROM rw;

ORACLE’
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RECURSIVE WITH D /\SLJ)LEITEHE

E‘iWITH*ﬁIﬁ‘ . E% Plan hash value: 3642156913

| Id | Operation | Name |

0 | SELECT STATEMENT | |

- RECURSIVE WI TH 1 TEMP TABLE TRANSFORMATION | |
2 LOAD AS SELECT (CURSOR DURATION MEMORY) | SYS TEMP OFD9D6620 E5776 |

'Iééﬁﬂi i 3 unioN ALL (RECURSIVE WITH) BREADTH FIRST| |

4 PX COORDINATOR | |

5 PX SEND QC (RANDOM) | :TQ20000 |

— _ o oty 6 LOAD AS SELECT (CURSOR DURATION MEMORY) | SYS_TEMP OFD9D6620 E5776 |

- 7_9 '_ ; 675\&1 7 PX BLOCK ITERATOR |
= *x 8 TABLE ACCESS FULL TEDGES |

9 I

:TQ10000 |

| |
| |
| |
| |
| |
| |
| |
| |
| |
= _Eig | | PX COORDINATOR
*Ego)lﬂ 1b | 10 | PX SEND QC (RANDOM)
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

|
|
|
|
11 LOAD AS SELECT (CURSOR DURATION MEMORY) | SYS TEMP OFD9D6620 E5776 |
* 12 HASH JOIN | |
” 13 BUFFER SORT (REUSE) | |
m E—G‘(i CURSOR * 14 TABLE ACCESS FULL | TEDGES |
15 PX BLOCK ITERATOR | |
DURATIO TABLE”:E’ * 16 TABLE ACCESS FULL | SYS TEMP OFD9D6620 E5776 |
17 PX COORDINATOR | |
| 18 PX SEND QC (RANDOM) | :TQ30000 |
12. 23T B2 RE 19| vimm | |
20 PX BLOCK ITERATOR | |
21 TABLE ACCESS FULL | SYS_TEMP OFD9D6620 E5776 |

ORACLE’
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O—Ah)L—FRER5EE
RACIRIE TR /—RTcO—Ah)LIZ{FEHT 2K

E/—F0A—hITARITHBD/NRIZT—2T714ILERK

BIGFILE F B8 D &
/OEERIEIZEY/INTA—T AR LEIZDENBIEEE

V—b. I\ 1 RMIBTHEFE

CREATE TABLESPACE

CREATE USER

A TEMPORARY .;l TABLESPACE A DEFAULT Hf COLLATION -{_E:a||atian_nar;1e}

.

I }—)(tahlespace b DEFAULT |4 TABLESPACE |5( tablespace )
LOCAL [l TEMPORARY | TABLESPACE |4 FOR —J. ~{ LocAL H
LEAF

TEMPORARY

L

TABLESPACE

tablespace group_name

SQL> SELECT default_tablespace, temporary_tablespace, local_temp_tablespace from

DBA_USERS where username = 'SCOTT';

DEFAULT_TABLESPACE TEMPORARY_TABLESPACE LOCAL_TEMP_TABLESPACE

SCOTT_DATA SCOTT_TEMP LTT_ALL

ORACLE
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AT TARAFHREAT R/ —

(Optimizer Statistics Advisor)

ORACLE’
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Optimizer Statistics Advisor @

- BEMNLEIEHNTVELEE(RVUTM) MEHODN TSI ENKLHY,
8 ClIEWERE TH I T4 A FRETAUESNL TLD

* TARN=ADNA T TARA P ZRET D=DICHEDNRANTSY
TARIZREODTWAHIEZHER T H=ODIL— )Ly BRSNS

- BRI ERIEZIRRI HALIR—FEERL
s T AL THRFIEZERT H-HDSQLRY T EERL

< =JL ==

c AT FUORIARDHRDOIT TCDEITHN T IAHILNTEEINDS

ii»%2~0~0

Rules Findings Recommendations Actions

ORACLE
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REDOTENAHF—")L—)L"

SELECT RULE_ID AS ID, NAME, RULE_TYPE, DESCRIPTION FROM  V$STATS_ADVISOR_RULES
WHERE RULE_ID BETWEEN 1 AND 12 ORDER BY RULE_ID:

ID NAME RULE_TYPE DESCRIPTION

1 UseAutodob SYSTEM Use Auto Job for Statistics Collection

2 CompleteAutodob SYSTEM Auto Statistics Gather Job should complete successfully
3 MaintainStatsHistory SYSTEM Maintain Statistics History

4 UseConcurrent SYSTEM Use Concurrent preference for Statistics Collection

[ LI TFE&---] €8T 12 OJIL—I)L [--]
FDDIL—ILHISD IR

dbms_stats.set_global_prefs() Z AR Z{FE o= &ENHBNIE T IAHILNMZIRET

SQL Plan Directive(SPD) ZH %11t

SET _{COLUMN |INDEX|TABLE |SYSTEM} STATS ({7l V&SI
"estimate_percent" L E X T IAHILLEFERAT S

AEGHETIKRFIFDHFELLD

ORACLE
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HAZITARX @

TENAY—DRO—TI(I3FBED ITAILEA—IZL>TIEDH D EMNTEE
AT ARL—230, )L—)L
BETFDATOTINERRS T 545

-- Turn off validation/reporting... for table SH.COUNTRIES

declare
thame VARCHAR2(32767) :='demo'; - 3RAJ 4
filter_report clob; -- report of operation
begin

filter_report :=
dbms_stats.CONFIGURE_ADVISOR_OBJ_FILTER(tname, NULL, NULL, 'SH', '"COUNTRIES',

'DISABLE");
end;

ORACLE
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AT T4RATFZFDIh

IN—T 1AV RDFEHIE
SQL Plan Management

ORACLE’
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IN—T A RTDA ) AR )LEFETINE
c )T RIN—T4avE NS LBONDV(—EE)DIEHR
—IX—=TFav Q S—FoavLALgEpIEShL Y

735.[;’!;&\ Sales Table 7 /Zh\ﬂEJﬂZéhé 70—\ )UIREHE LRI NS D/ 8—T
NDV : .

) Aenk 23DV I TIREH LN S TO RS
I2&Y e ;- > ‘%“5 LA LS €
S 79 v 19th : s2 | : A—/\NJLLAJL# a /\_7__4:/3
T4 7(7]?‘ May 19 2008 L= | SLARILDBE ES ST REEHT
‘[jl;;%iﬁ g%) P— | s3 HETHERENS
n \ [ ] 7
- : : Global
HoT- May 21 2008 : i, Statistic J
May 2274 2008 S5
; eumm\bﬁr JBIN=TA2AV DY /T
May 23" 2008 a SYSAUXZR fRIE MDA 129
=7 R/N—T412 3> Doptimizerff 5T EE
‘ '..ﬁ!ﬁ’.a
© TR T aemEn T — > SYSAUX Tablespace

ORACLE’
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S TS ADY A KBIAA TR R

* DBMS_STATS DL 7L ADFH LNI R )—[INDVYRE T LT X L
i
— Preference 44 APPROXIMATE_NDV_ALGORITHM
* '"REPEAT OR HYPERLOGLOG' [Default]
~HWIA—IVEDU I/ TOANEFEETHEEENWTILIT) X LEFEWITS
— ) TOADBNFEELLGL, F=E FHLWIA—TVRDEDORHAIEE . i 7 LTV X LEEH

H #: Wikipedia
 '"ADAPTIVE SAMPLING'
— BRHIICH VT IILTYX LEEA HyperLogl.og
* "HYPERLOGLOG' From Wikipedia, the free encyclopedia

— S AIHLLTIILT) X LZEEMA

HyperLogLog is an algorithm for the count-distinct problem, approximating the

Calculating the exact cardinality of a multiset requires an amount of memory pr
as the HyperLogLog algorithm, use significantly less memory than this, at the ¢

TR . cardinalities of > 10° with a typical error rate of 2%, using 1.5kB of memory.l*
— HIlB 5

» 8TB table with 84 partitions = Size in Oracle 12.1.0.2: 167GB = Size in Oracle 12.2.0.1: 7GB

ORACLE’
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Things to do right after upgrade %

* Preference: HYPERLOGLOG * Preference: REPEAT OR HYPERLOGLOG
=1 ‘772:1‘ DS TREEFLNELT — /:—"7 A ‘ﬁ‘?ﬂf DS TREF LN DS/
BEEHAD TEROHRE
Partitioned Partitioned
Table Table
EEVéKJ)Z"T'éBiEQBEEé'm} SALES  SYSAUX Tablespace | SALES

.t P1has a synopsis 4Pl _, P1 has a synopsis P1
_\i in pre_12.2 format ﬁﬁ'l' ! ‘i in pre-12.2 format — :’1 | et

New synopsis 3 =]

i B R
](c:(z)rrrllaplalgt | —in= ] < Pz |
12.2 format : Synopsis for l
® i P2in compact ®
< 12.2 format e
Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 59




SPM (SQL Plan Management) $T# gE
AWRMS TS F v TF Y TEDH&LIIC

Shared Pool
f.f Shared Pool Library Cache
, e SAL Management Base N Sfa_"f??"_h_mf —
B N 00 T D ' [
Shared SQL Area ! SLELEEL LRI
________ | SQL Statement Log s [ employess | SQL Management Base
SELECT * FROM ) R e B et e
[ employees | R ory . SQL Statement Log

Tuning WHdw Baseline - @F_ acceptad
Set »  HJ saL -
s e Tuning ép enabled
A Set } L
; " CB  aecopted Ih ‘y S
4 enabled . * (GB
Staging Table WHlw | "*T ::;E?atgd

L J

e -~

| ' Staging Table (HJ:
§ N _ 1 k'-..!—il.

+  Stored Outline Y
" ' Stored Outline

f*+ hint *=/f .
/*+ hint */ —— ] . /*+ hint

L

. |
i I
' [
.-r I
[} I r
Loading . SQL Plan Baseline | /! SQL Plan History
Plans into ' N ! ;
aPlan | ap : Loading . SQL Plan Baseline
Baseling - Plans into
o saL \-( :ﬁgg?;:d ! aPlan g
I
[
I
[
I
) [
I
[
I
[
|

|
|
|
|
|
|
|
|
|
|
|
'kt'!“‘“- |
|
|
I
I
I
I
|
|
|
|

o
I

f¥+ hint =/ | ;:; ,:;;; ":
SQL> exec DBMS SPM.LOAD PLANS FROM AWR (begin snap=>29,

end snap=>69)

ORACLE
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SQL Plan "M—RXSAVHE)I XY I Fr— -12.2 @
« LEIDYY—ATIL,. BEIFXT v I FrdE2ThEYRLA[gELG YT —IZ

&SN T-,

—;HE’C%%)J:')EOI') HELEATEY SYSAUX RFEEZFTEEBHT 55 —ADHD

* 12.2H%5 OPTIMIZER_CAPTURE_SQL_PLAN_BASELINES = TRUE % E CEHE)

MBShBEHEE T ILATHEIS
> FTEIN—RXZMV DIEXIEZHHF TES

« T4 )ILEZ—4ERLB

SQL> exec DBMS SPM.CONFIGURE ('AUTO CAPTURE PARSING SCHEMA',6 'SCOTT', TRUE)

ORACLE’




Enhanced SQL Plan Management Execution

12.2 Plan

o RN

s

Execute

c TAIIAEHITHERATELIER
— SQLANEEHT (RIT) S =RF—7
— sQLEFFTLI=F04S LDMODULER 'a AL plan
— SQLEHETLI=TAS S LDACTIONSA =
— BITSINT=SQLXFF| ( LIKEEHIERHIND)
EESNAFI A A
S BEDEBEET-9SQLDASQLETE & B2 & §%
~-BEDRFT—T(TI)r—avHRAX—TEE) DSQLD H
~-BEDTOTSLUNYFREE) hLFREITINT-SQLD A
— BEOAAIEEDSQLOH (ETESQLEE)
~BEDORICTIEVRATBHSQADH (KT—2EKINT HREE)

ORACLE

AN S
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AT IO R EHE

COMPRESS ADVANCED HIGH

ORACLE’

racle and/or its affiliates. All rights reserve

d.
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Advanced 1> T v AT H&E

11g LLHI: Prefix {8
—Ver 8.1.3 M5
— Al Key [EHa

12¢ R1(12.1.0.2): ADVANCED LOW —"[

—JOvoEIZEHEEREN

~[EHEEDODBZR: 2.5

—/\“‘J77'i’(’“/°/:LIZJ:U§7<
DA-OERIZEHEED

COMPRESS b

NOCOMPRESS

LOW

It

HIGH

COMPRESS |y ADVANGED
12c R2: ADVANCED HIGH _,_[
_RYSBNEHEE NOCOMPRESS

-B—h35La=—%
AT 99 RNZH 3T

ORACLE’
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Advanced 1T v R EHs - EfeER{ELY

* DBMS_COMPRESSION 7\s4—<

» B2 Ty REHEIFRIGL TULVEL

» COMPTYPE [Z
COMP_INDEX_ADVANCED LOW

*£71-1%
COMP INDEX ADVANCED HIGH

I E

ORACLE’

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

DBMS_COMPRESSION.GET_COMPRESSION_RATIO
(

scratchtbsname => 'USERS',
ownname =>'U1’,

objname =>'IDX_T1_OBJECT_ID',
subobjname => NULL,

comptype => dbms_compression.COMP_IN DEX_ADVANCE D_LOW,

blkcnt_cmp => blkent_cmp,

blkecnt_uncmp => blkent_uncmp,

row_cmp =>row_cmp,

row_uncmp => row_uncmp,

cmp_ratio => cmp_ratio,

comptype_str => comptype_str,

subset_numrows => dbms_compression.COMP_RATIO_MINROWS,

objtype => dbms_compression. OBJTYPE_INDEX

5

DBMS_OUTPUT.PUT_LINE('Block count compressed =" | | blkent_cmp);
DBMS_OUTPUT.PUT_LINE('Block count uncompressed =" | | blkent_uncmp);
DBMS_OUTPUT.PUT_LINE('Row count per block compressed ="' | | row_cmp);
DBMS_OUTPUT.PUT_LINE('Row count per block uncompressed ="' | | row_uncmp);
DBMS_OUTPUT.PUT_LINE('Compression type ="' | | comptype_str);
DBMS_OUTPUT.PUT_LINE('Compression ratio org="| |cmp_ratio);

Block count compressed = 171

Block count uncompressed = 170

Row count per block compressed = 447

Row count per block uncompressed = 450

Compression type = "Compress Advanced Low"

Compression ratio org= 3
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12.2 hoFHRD2ED 24T
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. v oh. . —| CREATE | MATERIALIZED | VIEW |5

Real-time Materialized Views —

Bl44: ON QUERY COMPUTATION J-){ T }I—)l ON -1| QUERY -)I COMPUTATION \Il
| \

c TTEA—NREHTIEAEWVMES . YTEA—AOITAERZRIZL
c ITEA—OT DENSITELI—DEREI—LERZ IR T (0On Query Compute)

Mview Logh\ o B HiE D
EZRELTOTYERT

IRE—T—4 5t. '

FITT44AY
- MView Log
nser
update @ FHESH MU @"
ORACI—GI Copyright © 2016, Oracle and/or its affiliates. All rights re 68



ON STATEMENT Y2 Lw< o

YTEA—DEFEELIEE T SHAIZTON STATEMENTIAMEE AT BEIZ 751
TERADEFHIDMLMNHAERNEIZ(commitBf[2)RTEL—MNY Iy adnsd
B % commit/rollbackd &Y TE —NDY) L v atcommit/rollback& b
StarZE =[&Snowflake Schema LD RAA—-HU T !)—{EFH WA

REFRESH FAST #AZ8

CREATERFDIEE W E , ALTERX TIEE TEEL)

SQL> select mview_name, refresh_mode from 7 F &
user_mviews; PMLE R BRI MView
)2Luiaznd
MVIEW_NAME REFRESH_MODE > P
MView Log
FACTY STATEMENT X 4

ORACLE’
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Resource Manager

12c R2TS5 T4 L0 T4T—8&

v a\BD I KEFRAPGAD IR ACTIVE_SESS_POOL_P1
MAX_EST_EXEC_TIME

.z HE ORA-10260 H A MAX_IDLE_BLOCKER_TIME

o MAX_IDLE_TIME

7 7/7'4 LOT4712 %ﬁfELhﬂ PARALLEL DEGREE_LIMIT_P1

QUEUEING_P1
L \VANE —
5% TE SWITCH_ESTIMATE

SWITCH_FOR_CALL
SWITCH_GROUP
SWITCH_IO_MEGABYTES
SWITCH_IO_REQS
SWITCH_TIME
UNDO_POOL
UTILIZATION_LIMIT

ORACLE
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A4 a1—5—(DBMS SCHEDULER) 3T &

* In-Memory 37
— DBMS_SCHEDULER.CREATE JOBIZE(RO 3T REA )L
* IN. MEMORY_RUNTIME
« IN_MEMORY_FULL
— 1BYBLIEE R
_ETFREA—IN—AYREINET B
— Active Data Guard R A /\A THDZETIZIEHYHR—

ORACLE’
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12c R1DA T T4 A HEEE

[ mrmanumEt
Adaptive Query

l L Optimization J

A S N
i@}fﬁ%‘l‘@ l@m%}bﬂ-l_

- Adaptive
Adaptive Plan Statistics
‘ FEBELALASe | —EELE EER
(WIEETRED) DE1THF EITHF
(= DI37 = = 5T1H]
EETTE v L HENAREL ;“45857%'4 )
Join Methods Distribution Is)tg:?s,??cl:g Reﬁuzionmgatlltcion SQL Plan
Methods P Directives

ORACLE
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12.1 Optimizer FHEEE Adaptive HEBED /INSA—HL—FH

Oracle 12.1 optimizer adaptive features DEFAULT
optimizer adaptive plans optimizer adaptive statistics
Default: TRUE Default: FALSE
Oracle 12.2 . \ m £
Adaptive " Adaptive
Plans Statistics ! >
MEYENRTH—TUR  PPRSFHL MR OE#TIT
TEMHER Adaptive 778—F J—[zHRZAF
IA—N2 A
optimizer adaptive plans FALSE TRUE TRUE
optimizer adaptive statistics FALSE FALSE TRUE

ORACLE’
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VLRI ETUNER FHRARE 1R

« AUTO STAT EXTENSIONS=OFF A\ F 74 JLKIZ T
° 12.1 TH/\YFZHTNILR R 2

* Things to consider before upgrade to Oracle Database 12.1.0.2 to avoid Poor
Performance or Wrong Results: MOS Note:2034610.1

NoPSU = PSU1 2 3 4 5160119 160419 Bugs Fixed

Document 21171382.8 Enh; AUTO_STAT_EXTENSIONS
preference on DBMS_STATS

Patch 21171382 for 12.1.0.2.0

ORACLE’
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NERT—D ILERET IR EE
» HDFS, oracle datapump ,oracle loader &
c IN—TaavHR—k
- IRFF R TRERECOARSEELBFETIEEZL
— A TTARAFERET D E D (incremental)IC KD EFH LR Y R—F

ORACLE’
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Windows

» ReFS (Resilient File System) H7R—Fk
~KYBNTA—T U RIC

* Group Managed Services Account (gMSA)
—Windows Server 20121

* Virtual Account
—Windows Server 2008 L Lt
—INAT—FRE

’ %JZ%EOD Microsoft Management Console(MMC) R+ 7L/ &Y EIET]
BEIZ

— ORADIM.exeaAX RS54 Y— LD MMChR

ORACLE’
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Conversion to Partitioned Table

&% (ONLINEA) D A ETCETHMEZ

select count(*) from customers;
COUNT(*)

1000000

set timing on

ALTER TABLE customers MODIFY

PARTITION BY RANGE (customer_id)

(PARTITION p_1 VALUES LESS THAN (500001),
PARTITION p_2 VALUES LESS THAN (99999999))

[ONLINE ] ;

ORACLE’

)
ONLINE OFFLINE
1[a1 B 00:00:13.35 00:00:11.76
21 B 00:00:13.34 00:00:11.74
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SQL Developer T® Analytic View{E ik

SQL Developer
UL

e AVIL DB Hepository
=E50LAP Option

=5 Analytic Workspaces
5@ AW
#- (& Cube Dimensions
#-LaCubes
=05 OLAP DML Programs
#-51 Cube Measure Folders
i-Ld Build Jobs Scheduled
i@ Build Jobs Running
#-ld Build  lohs Histony

=l.....J]

iy

(| =l [rul ITII

ORACLE

Rcl-cheduler
+5 RDF Semantic Graph
- Recycle Bin
#-[8 Other Users

-l'"ﬁ .i_\ll'_\\..l’_\\.l.l’_\i_l'

=05 Analytic Views

=@ Attribute Dimensions

~ed ATTRIBUTE DIMENSION1
= [& Hierarchies

= & HERARCHYT

& DIMENSION LEVELT
I Views

(ml

S
B3 @ Oracle OLAP
Option Y —JL

Analytics Workspace
Manager(awm)

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

Elf.?* Schemas
gty OLAFTRAIN
El% Analytic Workspaces
=-/g SALESTRACK (attached RW)
IEIFQ Dimensions
- CHANNEL
-5 GEOGRAPHY
i-mf PRODUCT
=-5 TIME
[:';-g Levels
@ Hierarchies
EI@ Attributes
£l END_DATE
- LONG_DESCRIPTIOI
& SHORT_DESCRIPTIC
L5 TIME_SPAN
-5 Mappings
E}@l Wigws
EEI-@ Data Security
EIEE| Cubes
B s~ Le5_cuse|
E'E Measures
% Calculated Measures

----- " Mappings

- 21 Wiews
- g Cube Scripts
@ Data Security

EEI-E_E Measure Folders
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CREATE MATERIALIZED VIEW mv0_ymd

enable query rewrite AS

WL D Materialized View SELECTy, m, d,

APPROX_COUNT_DISTINCT_DETAIL(namel)

* MVIEWZ ULV EUEALEE D E5&EE  apxt

FROM tbl0 GROUP BY y, m, d;

SELECTy, m, d,

TO_APPROX_COUNT_DISTINCT(apx1) "_":;E“’—‘E»{S_fﬁ“
FROM . a /\ —
OM mv0_ymd; ot iR
FEEHER MVIEW
y |m|d cnt y |m|d apx1
SELECTy, m, d, 2016]1 |1 |1 20161 |1 [(BLOB)
APPROX_COUNT_DISTINCT 201611 12 I3 2016]1 |2 |(BLOB)
- - 2016(1 |3 |1 2016|1 |3 [(BLOB)
(namel) cnt 2016|1 |4 |1 2016|1 |4 |(BLOB)
FROM tbl0 GROUP BY y, m, d:

LT —RDER

y |m|d| namel
2016|1 |1 [abcdeff
2016|1 |1 [abcdeff
2016|1 (2 |AHRYY
2016(1 (2 |ABREYX
2016(1 (2 |ARYZ
2016(1 [3 |BEREAXRIE
2016|1 |3 |HEEXK
2016(1 |3 |MZBEKIE
2016|1 |4 |HR)XEE
2016|1 |4 |BR)XEE

JTTT—H2DRIZEFEAPPROX_COUNT_DISTINCT
ﬁ} FEFTIDEAZ

ORACLE’
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SO AR i

EAERE BT DREEDER. U, TMEERY TR
TFUT AR 12— e R AT A

1. APPROX_XxXXXXX_DETAIL(HASLEZKE)
— GROUP BY AIDETHDTAAavIzoEH <) —T—TJILEES
— {5l approx_count_distinct_detail(volume)

2. APPROX_ xxxxxx_AGG (expr)
~ FTHLALOYIY—E2A—IILTP YT L EELALOY ) —#ER
— {5l approx_percentile_agg(detail)
3. TO_APPROX_ xxxxxx(detail, ..)
- YT oEREFRYET
— f51: to_approx_percentile(approx_percentile_agg(detail), 0.78)

ORACLE’
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F & 8: Approximate(3T {LLE) Query Processing @

+ 12.1.0.2TE A SN T=Approximate Query Processing il iEx SiEi<iRdsaunE) Z 581k
1. Approx??:77/7/3/0) B0

AL

12.1.0.2  APPROX_COUNT_DISTINCT() COUNT(DISTINCT <%1]>)
12.2 APPROX_FOR_PERCENTILE(), APPROX_MEDIAN() PERCENTILE_CONT(), PERCENTILE_DISC()

2. JEApproxRI7 a3 EApproxiLIB([CBEIMIZEMR T B/ \TA—2MIEN

B AE
APPROX_FOR_AGGREGATION TEE2DZFEHTERTET Humbrella/NTA—F—
APPROX_FOR_COUNT _DISTINCT COUNT(DISTINCT <51|>)
- APPROX_COUNT_DISTINCT()
APPROX_FOR_PERCENTILE= PERCENTILE_CONT()
{all| percentile_disc|percentile_cont} PERCENTILE_DISC()

- APPROX_FOR_PERCENTILE()

ORACLE
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OPT_PARAM CiIT{LHERS:E/ NS A—F—LIETE Al HE(C

- APPROX_FOR_AGGREGATION, APPROX_FOR_COUNT DISTINCT,

APPROX FOR_PERCENTILE, OPTIMIZER_DYNAMIC_SAMPLING,
OPTIMIZER _INDEX_CACHING, OPTIMIZER INDEX_COST AD),
OPTIMIZER_SECURE_VIEW MERGING, STAR_ TRANSFORMATION_ENABLED

—)@—)l OPT_PARAM -)@—)(pararrﬂter_narnej :—-’ - )Cparamter_valm)—@@—)




SQL PlanR—R S A X T Fv—: T4 )L AL

DR

EXEC DBMS_SPM.CONFIGURE('<74 L2 D EB1E>', <[B1E{E>',<enable>)

enable: {true E¥7=[Z false}

S(LSRORIES

AUTO_CAPTURE_PARSING_SCHEMA_NAME SQLAVEEHT (BIT) Shf-R¥—~

AUTO_CAPTURE_MODULE SQLEFH1TL-7 049 5 L DMODULEZ
AUTO_CAPTURE_ACTION SQLEHETLI=7049 S5 LMDACTIONE
AUTO_CAPTURE_SQL_TEXT RITINT=5QLXF S (LIKESEHEA)

DBMS_SPM.CONFIGUREIZEZ A5 ML ERAINDTILFEH

B BRAINDIILAEH

AUTO_CAPTURE_SQL_TEXTLISA D32  =<EMHEIE> < <EHE>
AUTO _CAPTURE_SQL TEXT LIKE <B4 1{E> NOT LIKE </ 4 {E>

ORACLE
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.:7’TZ)L’f;! 17:'C[>{ﬂ§§nu»
DBA_SQL_MANAGEMENT_CONFIGMNSIEEL =71 IL A Z S A &E

SQL> SELECT PARAMETER_NAME, PARAMETER_VALUE

FROM DBA_SQL_MANAGEMENT_CONFIG
WHERE PARAMETER_NAME LIKE ' %AUTO% ;

PARAMETER_NAME PARAMETER_VALUE

AUTO_CAPTURE_PARSING_SCHEMA_NAME  parsing_schema IN (SCOTT, HR)
AUTO_CAPTURE_MODULE

AUTO_CAPTURE_ACTION
AUTO_CAPTURE_SQL_TEXT (sal_text LIKE %SPM_CAPTURE%)

ORACLE
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)7L A
=TIl FXxa Atk

» Oracle Database VLDB and Partitioning 1K, 12¢ J1)—X 2 (12.2)
—IN—T AT ATV REME
http://docs.oracle.com/cd/E82638 01/VLDBG/toc.htm
» Oracle Database Data Warehousing 1Ak, 12¢ ')!1)—X 2 (12.2)
— Analytic View, i flfEV T —, 7TV T SA Xk -Ea—
https://docs.oracle.com/cd/E82638 01/DWHSG/toc.htm
* Oracle Database SQL Fa—=2J 4K, 12c¢ J1)—X 2 (12.2)

— AT TARATHE T ENAF— N\ TH+—T R
https://docs.oracle.com/cd/E82638 01/TGSQL/toc.htm

ORACLE
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Safe Harbor Statement

The preceding is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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