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BJ-05 SH-05 GZ-05

❑
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❑

交易信息表（1000个分区）

BJ-04 SH-04 GZ-04

500个城市12个月的数据
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分区方法 Performance Manageability

Oracle 8.0 Range partitioning Local and global Range 

indexing

Static partition pruning Basic maintenance: ADD, DROP, 

EXCHANGE

Oracle 8i Hash partitioning Range-Hash partitioning Partition-wise joins Dynamic partition pruning Expanded maintenance: MERGE 

Oracle 9i List partitioning Global index maintenance 

Oracle 9i R2 Range-List partitioning Fast partition SPLIT 

Oracle 10g Global Hash indexing Local Index maintenance 

Oracle 10g R2 1M partitions per table Multi-dimensional pruning Fast DROP TABLE

Oracle 11g Virtual column based partitioning /More composite 

choices /Reference partitioning

Interval partitioning /Partition Advisor 

/Incremental stats mgmt

Oracle 11g R2 Hash-* partitioning Expanded Reference 

partitioning

“AND”pruning Multi-branch execution (aka tableor-

expansion)

Oracle 12c R1 Interval-Reference partitioning Partition Maintenance on multiple partitions 

Asynchronous global index maintenance

Online partition MOVE /Cascading 

TRUNCATE/ Partial indexing

Oracle12c R2 Auto-list partitioning
Multi-column list [sub]partitioning
Read-Only Partition

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

Filtered partition maintenance operations 

Read only partitions                                  

Create table for exchange

Oracle 18c Partitioned external tables
Modifying the Partitioning Strategy

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

Validation of Data Content

Oracle 19c Hybrid Partitioned tables Object Storage Access
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Global Partitioned Index

Local Partitioned Index

Global Non-Partitioned Index
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Key value

Hash Function
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CREATE TABLE EVENTS ..PARTITION BY RANGE (time_id)

SUPARTITION BY LIST (region)

…
JUL 2021 AUG 2021 SEP 2021 JAN 2022 FEB 2022

…WEST

EAST

… … … … …

…
JUL 2021 AUG 2021 SEP 2021 JAN 2022 FEB 2022

WEST data for 
AUG 2021
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…
JUL 2021 AUG 2021 SEP 2021 JAN 2022 FEB 2022

…WEST

EAST

… … … … …

…JUL 2021 AUG 2021 SEP 2021 JAN 2022 FEB 2022

WHERE region = ‘WEST’ and 
time_id = ‘Aug 2021’
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SP1

SP2

SP3

SP4

…

…

…

…

SP1 SP1 SP1 SP1

SP2 SP2 SP2 SP2

SP3 SP3 SP3 SP3

SP4 SP4 SP4 SP4
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JAN 2020 FEB 2020 MAR 2020JAN 2020 FEB 2020JAN 2020

400-699-8888



First 
partition
is created

CREATE TABLE EVENTS (order_date DATE, ...)

PARTITON BY RANGE (order_date)

INTERVAL(NUMTOYMINTERVAL(1,'month')

(PARTITION p_first VALUES LESS THAN (‘01-FEB-2020');

JAN 2020 . . . . . . . . .

Copyright ©  2023, Oracle and/or its affiliates 22 400-699-8888



JAN 2020 . . . . . . . . .

Other partitions only exist in table 
metadata
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INSERT INTO EVENTS (order_date DATE, ...)

VALUES (’15-MAR-2020',...);

JAN 2020 . . . . . . . . .MAR 2020
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INSERT INTO EVENTS ( order_date DATE, ...)

VALUES (’04-FEB-2022',...);

JAN 2020 . . . . . . . . .MAR 2020 FEB 2022
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. . . Q1 2020 Q3 2020Q2 2020 Q4 2020 . . .JAN 2020 FEB 2020

new monthly 
interval partitionsold range partition table

ALTER TABLE EVENTS 

SET INTERVAL(NUMTOYMINTERVAL(1,'month');
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SENSOR 1 SENSOR 7 SENSOR 3SENSOR 1 SENSOR 7SENSOR 1
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CREATE TABLE EVENTS( sensor_type VARCHAR2(50),
channel      VARCHAR2(50), …)

PARTITION BY LIST (sensor_type) AUTOMATIC
( partition p1 values (‘GYRO’)); 
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CREATE TABLE orders

( order_id     NUMBER(12) , order_date   DATE,

order_mode   VARCHAR2(8), customer_id  NUMBER(6),

order_status NUMBER(2)  , order_total  NUMBER(8,2),

sales_rep_id NUMBER(6)  , promotion_id NUMBER(6),

CONSTRAINT   orders_pk PRIMARY KEY(order_id)

)

PARTITION BY RANGE(order_date)

(PARTITION Q105 VALUES LESS THAN (TO_DATE('1-4-2005','DD-MM-YYYY')),

PARTITION Q205 VALUES LESS THAN (TO_DATE('1-7-2005','DD-MM-YYYY')),

PARTITION Q305 VALUES LESS THAN (TO_DATE('1-10-2005','DD-MM-YYYY')),

PARTITION Q405 VALUES LESS THAN (TO_DATE('1-1-2006','DD-MM-YYYY')));

CREATE TABLE order_items

( order_id     NUMBER(12) NOT NULL, line_item_id NUMBER(3) NOT NULL,

product_id   NUMBER(6) NOT NULL,  unit_price   NUMBER(8,2),

quantity     NUMBER(8),

CONSTRAINT   order_items_fk

FOREIGN KEY(order_id) REFERENCES orders(order_id)

) PARTITION BY REFERENCE(order_items_fk);
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分区维护在线完成
Move: change location and storage attributes

Merge: many partitions become one

Split: one partition becomes many

在线进行表转换操作
Modify nonpartitioned table to become 

partitioned table

Change shape of partitioned table

所有在线操作均支持索引维护

400-699-8888



11.2 & 
Prior

Create index online, rebuild index online, rebuild index partition online
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

在18c和19c中在线功能进一步增强，减少联机 DDL 对正在运行的系统的影响
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Jan2012 Aug2018 Sep2018 Oct2018

…

Nov2018 Dec2018
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ALTER TABLE orders 

MERGE PARTITIONS Jan2019, Feb2019, Mar2019 

INTO PARTITION Quarter1_2019 COMPRESS FOR ARCHIVE HIGH;

…

Jan 2019 Feb 2019 Mar 2019 Apr2019 Nov 2019 Dec 2019

…

Apr2019 Nov 2019 Dec 2019Quarter 1 2019
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SALES SALES

USA
GERMAN

Y

JAPAN DEFAULT
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CREATE TABLE sales ( order_num NUMBER, 

region VARCHAR2 (10), … );

ALTER TABLE sales MODIFY 

PARTITION BY LIST (region)

(partition p1 values (‘USA’),

partition p2 values (‘Germany’),

partition p3 values (‘Japan’),

partition p4 values (DEFAULT)) 

UPDATE INDEXES ONLINE;



Partitioned Tables

表和索引的完全非阻塞（在线）DDL

SALES

USA GERMANY

JAPAN DEFAULT

SALES

JAN

FEB

EMEA DEFAULTUSA
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Partitioned Table

CREATE TABLE sales ( order_num NUMBER, 

region VARCHAR2 (10), … )

PARTITION BY LIST (…)

ALTER TABLE sales MODIFY 

PARTITION BY RANGE (order_date) 

SUBPARTITION BY LIST (region)…

UPDATE INDEXES 

(i1_ordernum GLOBAL, i2_region LOCAL,

i3 GLOBAL PARTITION BY RANGE (rev)

(PARTITION p1 VALUES LESS THAN   (1000),  

PARTITION p2 VALUES LESS THAN  (15000), 

PARTITION p3 VALUES LESS THAN (MAXVALUE))) 

ONLINE;
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11.2
▪ 12.1
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Oracle混合分区表
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Q4_2018Q3_2018Q2_2018Q1_2018Q4_2017Q3_2017Q2_2017Q1_2017Q4_2016

ORDERS

OBJECT STORAGE

TABLE PARTITIONED BY QUARTER

SQL HOT DATACOLD DATA

UPDATES

Confidential - Oracle Internal Only

CREATE TABLE orders ( order_idnumber,
order_dateDATE, … )

EXTERNAL PARTITION ATTRIBUTES
( TYPE oracle_loaderDEFAULTDIRECTORY data_dir

ACCESS PARAMETERS (..) REJECT LIMIT unlimited)
PARTITION BY RANGE(order_date)
( partition q1_2015 values less than(‘2014-10-01’)
EXTERNAL LOCATION (‘order_q1_2015.csv’),
partition q2_2015 values less than (‘2015-01-01’),
partition q3_2015 values less than (‘2015-04-01’),
partition q4_2015 values less than (‘2015-07-01’));

Hybrid Partitioned Tables(HyPT)
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Q4_2018Q3_2018Q2_2018Q1_2018Q4_2017Q3_2017Q2_2017Q1_2017Q4_2016

ORDERS

OBJECT STORAGE

TABLE PARTITIONED BY QUARTER

SQL HOT DATACOLD DATA

UPDATES
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Hybrid Partitioned Tables(HyPT)
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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 q1_2015 values less than (‘2014-10-01’) EXTERNAL LOCATION (‘order_q1_2015.csv’), 

partition q2_2015 values less than (‘2015-01-01’), 

partition q3_2015 values less than (‘2015-04-01’), 

partition q4_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 q1_2015 values less than (‘2014-10-01’)

LOCATION ( ‘https://swiftobjectstorage.us-ashburn-1 ...’ ), 

partition q2_2015 values less than (‘2015-01-01’) LOCATION (‘...’),

partition q3_2015 values less than (‘2015-04-01’) LOCATION (‘...’), 

partition q4_2015 values less than (‘2015-07-01’)

);
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ALTER TABLE hybrid_sales

ADD PARTITION sales_2020 VALUES LESS THAN (TO_DATE('01-01-2021','dd-mm-yyyy'))

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,

quantity_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'))

);

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';

HYB

---
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Q&A
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