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1

Oracle 8.0

Oracle 8i

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

Oracle 119

Oracle 11g R2

Oracle 12c R1

Oraclel2c R2

Oracle 18c

Oracle 19c

PEEE
Range partitioning Local and global Range
indexing
Hash partitioning Range-Hash partitioning
List partitioning
Range-List partitioning
Global Hash indexing
1M partitions per table

Virtual column based partitioning /More composite
choices /Reference partitioning

Hash-* partitioning Expanded Reference
partitioning

Interval-Reference partitioning

Auto-list partitioning
Multi-column list [sub]partitioning
Read-Only Partition

Partitioned external tables
Modifying the Partitioning Strategy

Hybrid Partitioned tables

Performance
Static partition pruning

Partition-wise joins Dynamic partition pruning

Fast partition SPLIT

Multi-dimensional pruning

“AND”pruning

Partition Maintenance on multiple partitions
Asynchronous global index maintenance

Online partition maintenance operations
Online table conversion to partitioned table
Reduced cursor invalidations for DDL'’s

Parallel partition-wise SQL operations
Completion of online partition maintenance
Enhanced online table conversions

Manageability

Basic maintenance: ADD, DROP,
EXCHANGE

Expanded maintenance: MERGE

Global index maintenance

Local Index maintenance
Fast DROP TABLE

Interval partitioning /Partition Advisor
/Incremental stats mgmt

Multi-branch execution (aka tableor-
expansion)

Online partition MOVE /Cascading
TRUNCATE/ Partial indexing

Filtered partition maintenance operations
Read only partitions
Create table for exchange

Validation of Data Content

Object Storage Access
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* Heap tables A
Global Non-Partitioned Index

* Index-organized tables
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 Global Indexes

* Local Indexes

11k L& Materialized Views

Global Partitioned Index

157%& & 2% Hash Clusters * v v *

Local Partitioned Index
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CREATE TABLE EVENTS ..PARTITION BY RANGE (time id)
SUPARTITION BY LIST (region)

18  Copyright © 2023, Oracle and/or its affiliates %%gi@i&éﬁ . 400-699-8888



HanKX

= ) 2077

-D

JUL 2021

EAST

CeAsT

XIS HEINFTX

19 Copyright © 2023, Oracle and/or its affiliates

N 202>

— - ----’F—_

FagR R 400-699-8888



HanKX

o SEEEITHZK Sl FIR. iElfE

* /B.':;.-EP: 4

-,El7§'J§ ... ..
S-S

IR E EE- E
|ERAIES

-Zg-gﬁu . . . . .

 5R-SEE

s FAFEE FE

o {Eﬂﬁ%-:ﬁ SR, BE. %5
- [BIfR-5&
* [B]f@-EX5

20 Copyright © 2023, Oracle and/or its affiliates %‘f;'t—ﬁ' 1@%&2& 400 699 8888



BRI X

él yﬂl?}%k’ﬁ)\ﬁj‘ Bt Zn X
SEE D X &

l/

| ]
@ FEB 2020

| ]
@ FEB 2020

|
MAR 2020

21 Copyright © 2023, Oracle and/or its affiliates %% 1@ i’tl\'éé% 400 699 8888



BRI X

i RAZAd
EEE R
—TmTT TSN - TN TTTTTAN CTETTEN 7T TTTAN
{ I{ [ { 1 { |{ [
I (| I I | I [ [
m I II IIIII I IIII II IIII
I (| I I I I [ [
| (' I I I I 1 ] [
\ I\ | \ ] \ 1\ ]
D . N o e e o 7 D S 4 N o e o N

First /CREATE TABLE EVENTS (order date DATE, ...)
partition | PARTITON BY RANGE (order date)
is created | INTERVAL (NUMTOYMINTERVAL (1, 'month')
(PARTITION p first VALUES LESS THAN (‘01-FEB-2020"');

22 Copyright © 2023, Oracle and/or its affiliates %f—ﬁ' Ei@i&éﬁ : 400-699-8888




BlfR I X

fLs, fohe
EEiEE
CTTTTTN TTTTEAN TTTTTNS e N
( L I ( I ( N ]
I I | 1 | I I |
I II IIIII I IIII II IIII
| I | I | I I |
I I | 1 | I 1 |
\ Iy | \ I \ I\ I
L I L Y 4 N o e o o= N e e e o 7 N e e o w7

Other partitions only exist in table
metadata
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INSERT INTO EVENTS (order date DATE, ...)
VALUES (’"15-MAR-2020"',...);
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ALTER TABLE EVENTS
SET INTERVAL (NUMTOYMINTERVAL (1, 'month') ;
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CREATE TABLE EVENTS( sensor_type VARCHARZ2(50),
channel VARCHARZ2(50), ...)

PARTITION BY LIST (sensor_type) AUTOMATIC

( partition p1 values (‘(GYROQO));

N /
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Move: change location and storage attributes
Merge: many partitions become one

Split: one partition becomes many

Modify nonpartitioned table to become
partitioned table

Change shape of partitioned table
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Fha N7 X 43P R FELEEB P LAOnline

E18cH119cFRELINREH—L 18R, /DB DDL X IEEE THIR SIS

11.2 & Create index online, rebuild index online, rebuild index partition online
Prior Add Column, Add Constraint enable novalidate
12.1 Online move partition

Drop index online

Set unused column online, alter column visible/invisible,
alter index unusable online, alter index visible/invisible
alter index parallel/noparallel

12.2 Alter table move online for non-partitioned tables
Alter table from non-partitioned to partitioned online
Alter table split partition online
Create table for exchange (usable for online partition exchange)
Move/merge/split partition maintenance operations can now do data filtering

18c¢,19c Alter table modify partitioned table to a different partitioning method (e.g., hash to range)
Alter table merge partition/subpartition online
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Jan 2019 Feb 2019 Mar 2019 Apr2019 Nov 2019 Dec 2019
/ 3 | x
Quarter 1 2019 Apr2019 Nov 2019 Dec 2019
ALTER TABLE orders

MERGE PARTITIONS Jan2019, Feb2019, Mar2019
INTO PARTITION Quarterl_2019 COMPRESS FOR ARCHIVE HIGH,;
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SALES
T T
/CREATE TABLE sales ( order num NUMBER, \

region VARCHARZ2 (10), .. )

ALTER TABLE sales MODIFY

PARTITION BY LIST (region)
(partition pl values (‘USA’),
partition p2 values (‘Germany'),

partition p3 values (‘Japan’),

(

partition p4 values (DEFAULT))
UPDATE INDEXES ONLINE;
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Partitioned Table

CREATE TABLE sales ( order_num NUMBER,
region VARCHARZ (10), .. )
PARTITION BY LIST (...)

ALTER TABLE sales MODIFY ﬂ\\
PARTITION BY RANGE (order date)
SUBPARTITION BY LIST (region)..
UPDATE INDEXES
(11 ordernum GLOBAL, i2 region LOCAL,
13 GLOBAL PARTITION BY RANGE (rev)
(PARTITION pl VALUES LESS THAN (1000) ,
PARTITION p2 VALUES LESS THAN (15000) ,
PARTITION p3 VALUES LESS THAN (MAXVALUE)))

kONL INE ;
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S0L> select count(=)
COUNT (=]

25341448

Elapsed: B@:02:01.88

GEL]E: 3

from pt partition for (9859);

S50L= select index_name, status, orphaned_entries from user_indexes;

INDEX_MNAME

STATUS ORPHAMED_ENTRIES

I1_PT

Elapsed: Q2:80:21.04
S0L=

50L= alter table pt

Table altered.

WALID MO

drop partition for (9899) update indexes;

Elapsed: BB:82:84.52

alUL=

S5QL= select index_name, status, orphaned_entries from user_indexes;

INDEX_MNAME STATUS ORPHAMED_ENTRIES
I1_PT WALID NO
Elapsed: Q0:00:00.18
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=121

EQL; select count(=) from pt partition for (9999);

COUNT (=)

25341448

Elapsed: 00:00:008.98

S0L= select index_name, status, orphaned_entries from user_indexes;

IMDEX_MNAME STATUS

ORPHAMED_EMTRIES

I1_PT WALID

Elapsed: 00:00:088.33
S0L=

S0L= alter table pt drop partition for (9999) update indexes;

Table altered.

Elapsed: 00:20:008.04

alL=

S0L= select index_name, status, orphaned_entries from user_indexes;

IMDEX_MNAME STATUS

MO

ORPHAMED_EMTRIES

I1_PT WALID

Elapsed:

@o:20:088.85

YES
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BE XX - Hybrid Partltloned Tables(HyPT)
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S— EEURTSTHEINERSCME, [E(RTEAERR
G AMERHBENAERIERS

COLD DATA sQL HOT DATA

ORDERS

Q4 2016 Q1 2017 Q2 2017 Q32017 Q4 2017 Q1 2018 Q2 2018 Q3 2018 Q4 2018

dEER SEER ANER SANER SAEER SEER AEER AENER AENER —
<—— UPDATES

Y ——

TABLE PARTITIONED BY QUARTER

! ------------------------------------------------------- CREATE TABLE orders ( order_idnumber,
order_dateDATE, ...)
EXTERNAL PARTITION ATTRIBUTES
( TYPE oracle_loaderDEFAULTDIRECTORY data_dir
OBJECT STORAGI ACCESS PARAMETERS (..) REJECT LIMIT unlimited)
PARTITION BY RANGE(order_date)
( partition g1_2015 values less than(‘2014-10-01)
EXTERNAL LOCATION (‘order_q1_2015.csv’),
partition g2_2015 values less than (‘2015-01-07’),
48  Copyright © 2023, Oracle and/or its affiliates partition q3_2015 values less than (‘2015-04-07),
partition g4_2015 values less than (‘2015-07-01"));

________________________________________________________________



BE XX - Hybrid Partitioned Tables(HyPT) m

_— « RE D XRZFFINRR D XAYFRE IXES
- itk
e = VB - ORACLE_DATAPUMP
ORDERS
ORACLE_LOADER

Q4 2016 Q12017 Q2_2017 Q3_2017 Q4 2017 Q1 2018 Q2 2018 Q3 2018 Q4 2018

NER GNER MENER GEER GNER GEER GNER GNER MNER < «  ORACLE HDES
<—— UPDATES -
o « ORACLE_HIVE

TABLE PARTITIONED BY QUARTER o FEEQI\_LB% ?&i’jlﬁﬁﬁ a:/ﬁsé MX %E/\J
’5’I\*‘B§3\ X
- REDXRALIEEAEE. NI XA

OBJECT STORAGE

ET XA, HERELU: 5
SRXEE. ST XEBE. mEEE

- JEIIDBMS_CLOUDRILAE#Z=INEF1A
|aJObject Storage
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CREATE TABLE orders ( order_id number, order_date DATE, ...)

EXTERNAL PARTITION ATTRIBUTES

( TYPE oracle_loader DEFAULT DIRECTORY data_dir ACCESS PARAMETERS (..)

REJECT LIMIT unlimited )

PARTITION BY RANGE(order_date)

( partition g1_2015 values less than (‘2014-10-01") EXTERNAL LOCATION (‘order_q1_2015.csv’),
partition g2_2015 values less than (‘2015-01-01’),
partition g3_2015 values less than (‘2015-04-017’),

partition g4_2015 values less than (‘2015-07-01’)

);
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CREATE TABLE orders ( order_id number, order_date DATE, ...)
ORGANIZATION EXTERNAL
( TYPE oracle_loader DEFAULT DIRECTORY data_dir
ACCESS PARAMETERS (
CREDENTIAL ‘DEFAULT_ACCESS")
) REJECT LIMIT unlimited
PARTITION BY RANGE(order_date)
( partition g1_2015 values less than (‘2014-10-071’)
LOCATION ( ‘https://swiftobjectstorage.us-ashburn-1..."),
partition q2_2015 values less than (*2015-01-01") LOCATION ("...)),
partition g3_2015 values less than (‘*2015-04-01") LOCATION ("...)),
partition g4_2015 values less than (‘2015-07-01’)

);
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G 7 XK LUBASMINED XERET XAV, LbilStatic partition pruning/Dynamic
partition pruning/Bloom pruning

RTEZIIML: 400-699-8888




EEEREGOXE

BIEEE DR

« AINFTBYSMER D X

« BRENSBAXRERAESIER
« FEEDXREZMAAIDXER

° T:E/II:EIIG'I% \E%EJ:F')EHADO
ARREREIBR X ER

« ERESXEXANDHSK

« ERESDXEKRAIEEIE
o IMNBRXEIHIEIED X TR
NP X S5AZIED X TR
REIRXSINPIED X R (BRZE, AJiEEEIRHER)

53 Copyright © 2023, Oracle and/or its affiliates %% 1@%&2& 400 699 8888



EEEREGOXE

AIIFTRYIMNER 73 X

ALTER TABLE hybrid_sales
ADD PARTITION sales_2020 VALUES LESS THAN (TO_DATE('01-01-2021",'dd-mm-yyvyy'))
EXTERNAL DEFAULT DIRECTORY sales_data_acfs LOCATION ('sales2020_data.txt");
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CREATE TABLE internal_to_hypt_table (

prod_id NUMBER NOT NULL,

cust_id NUMBER NOT NULL,

time_id DATE NOT NULL,

channel_id NUMBER NOT NULL,

promo_id  NUMBER NOT NULL,

guantity _sold NUMBER(10,2) NOT NULL,

amount_sold NUMBER(10,2) NOT NULL

)

PARTITION by range (time_id)

(PARTITION sales_2014 VALUES LESS THAN (TO_DATE('01-01-2015','dd-mm-
yyyy))

);
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ALTER TABLE internal_to_hypt_table
ADD EXTERNAL PARTITION ATTRIBUTES
(TYPE ORACLE_LOADER
DEFAULT DIRECTORY sales_data
ACCESS PARAMETERS (
FIELDS TERMINATED BY ',

(prod_id,cust_id,time_id DATE 'dd-mm-
yyyy',channel_id,promo_id,quantity_sold,amount_sold)

));
ALTER TABLE internal_to_hypt_table

ADD PARTITION sales_2015 VALUES LESS THAN (TO_DATE('01-01-
2016','dd-mm-yyyy'))

EXTERNAL LOCATION ('sales2015_data.txt');

ALTER TABLE internal_to_hypt_table

ADD PARTITION sales_2016 VALUES LESS THAN (TO_DATE('01-01-
2017','dd-mm-yyyy'))

EXTERNAL LOCATION ('sales2016_data.txt");

SELECT HYBRID FROM USER_TABLES WHERE TABLE_NAME =
INTERNAL_TO_HYPT_TABLE";
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