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Connection con = ods.getConnection();  // a3 zaT—ILHSEEG
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con.commit();
con.close(); /) AR aET—ILIZIRE]
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Date shardingKeyVal = new java.sql.Date(0L); // ¥ —T 4> - F—IZ1151E
OracleShardingKey sdkey = ods.createShardingKeyBuilder()
.subkey(shardingKeyVal, QracIeType.DATE) ‘
build(); [| % —T AT - F—ZE5ERK

Connection con = ods.createConnectionBuilder()
.shardingKey(sdkey)\ \
build(); // o —T427 - F—Z_ELTIATRI AV ET —ILHOLERTE

.. [/ SQLELT

con.commit();
con.close(); [/ AT a0 ET—I)LITREA]
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CREATE TABLESPACE SET tsl

USING TEMPLATE
(

DATAFILE SIZE 10M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K

SEGMENT SPACE MANAGEMENT AUTO
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ONLINE
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CREATE SHARDED TABLE customers
( Cust_id NUMBER NOT NULL

, CONSTRAINT cust pk PRIMARY KEY (cust 1id)

)

PARTITION BY CONSISTENT HASH (cust 1id)

PARTITIONS AUTO
TABLESPACE SET tsl

.
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GDSCTL> ADD SHARDSPACE -SHARDSPACE west;

GDSCTL> ADD SHARDSPACE -SHARDSPACE central;

GDSCTL> ADD SHARDSPACE -SHARDSPACE east;

GDSCTL> ADD SHARD -CONNECT shardl -SHARDSPACE west;

GDSCTL> ADD SHARD -CONNECT shard2 -SHARDSPACE central; \ I M
GDSCTL> ADD SHARD -CONNECT shard3 -SHARDSPACE east; Y Y Y
. . Shardspace Shardspace  Shardspace
N 1A [ e L
« Uv—FEBZEIEELTRBEBRZIER wect central -

CREATE TABLESPACE tbsl IN SHARDSPACE west;
CREATE TABLESPACE tbs2 IN SHARDSPACE west;

CREATE TABLESPACE tbs3 IN SHARDSPACE central;
CREATE TABLESPACE tbs4 IN SHARDSPACE central;

CREATE TABLESPACE tbsb IN SHARDSPACE east;
CREATE TABLESPACE tbs6 IN SHARDSPACE east;
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CREATE SHARDED TABLE accounts

( id NUMBER,
account number NUMBER,
customer id NUMBER,
branch id NUMBER,
state VARCHAR (2) NOT NULL,
status VARCHARZ (1)

)
PARTITION BY LIST (state)

( PARTITION p northwest VALUES ('OR', 'WA') TABLESPACE tbsl,
TABLESPACE tbs2,
PARTITION p northcentral VALUES ('SD', 'WI') TABLESPACE tbs3,
PARTITION p southcentral VALUES ('OK', 'TX') TABLESPACE tbs4,
TABLESPACE tbs)5,
PARTITION p southeast VALUES ('FL', 'GA') TABLESPACE tbso6

PARTITION p southwest VALUES ('Az', 'UT', 'NM')

PARTITION p northeast VALUES ('NY', 'VM', 'NJ'")

)

ORACLE
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ID ACCOUNT NUMBER CUSTOMER ID BRANCH ID ST

1 1 1 1 OR
2 2 2 2 WA
3 3 3 3 AZ
4 4 4 4 UT
5 5 5 5 NM

ORACLE

KK KKK
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SQL> select * from accounts;

ID ACCOUNT NUMBER CUSTOMER ID BRANCH ID ST
1 1 1 1 OR
2 2 2 2 WA
3 3 3 3 AZ
4 4 4 4 UT
5 5 5 5 NM
6 6 6 6 SD
7 7 g 7 WI
8 8 8 8 OK
9 9 9 9 TX

10 10 10 10 NY

11 11 11 11 VM

12 12 12 12 NJ

13 13 13 13 FL

14 14 14 14 GA
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SQL> select * from accounts;
select * from accounts

*

ERROR at line 1:

ORA-02519:
ORA-06512:
ORA-06512:
ORA-06512:
ORA-06512:
ORA-06512:

ORACLE

cannot perform cross-shard operation. Chunk "3" is unavailable
at "GSMADMIN INTERNAL.DBMS GSM POOLADMIN", line 21843

at "SYS.DBMS SYS ERROR", line 86

at "GSMADMIN INTERNAL.DBMS GSM POOLADMIN", line 21808

at "GSMADMIN INTERNAL.DBMS GSM POOLADMIN", line 21860

at line 1
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### Shardl ICEEEINAIFIT OT—4%Shardl TINSERT

SQL> insert into accounts wvalues (1,1,1,1,'OR','Y");
LITAMERENZE L=,

SQL> commit;

OSYMMETLELT,

### Shard3 [CEEEINAIXT DT—F%Shardl TINSERT
SQL> insert into accounts values (14,14,14,14,'GA','Y");

insert into accounts values (14,14,14,14,'GA','Y")
*

TITIZ—hFEELELS . :
ORA-14466:
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CREATE SHARDED TABLE Orders

( OrderNo NUMBER NOT NULL

CREATE SHARDED TABLE Customers

( CustNo NUMBER NOT NULL , CustNo NUMBER NOT NULL
, Name VARCHARZ (50) OrderDate DATE
, Address VARCHAR2 (250) '

, CONSTRAINT OrderPK PRIMARY KEY (CustNo,
OrderNo)

, CONSTRAINT CustFK FOREIGN KEY (CustNo)
REFERENCES Customers (CustNo)

)
PARTITION BY REFERENCE (CustFK)

, CONSTRAINT RootPK PRIMARY KEY (CustNo)

PARTITION BY CONSISTENT HASH (CustNo)
PARTITIONS AUTO
TABLESPACE SET tsl

.
14

ORACLE

.
4
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CREATE SHARDED TABLE Customers

( CustNo NUMBER NOT NULL
, Name VARCHAR?Z2 (50)

, Address VARCHARZ2 (250)

, region VARCHAR?2 (20)

, class VARCHARZ2 (3)

, Slgnup DATE

PARTITION BY CONSISTENT HASH (CustNo)
PARTITIONS AUTO
TABLESPACE SET tsl

.
14

ORACLE

F=

HERERL/S—T 43—
PARENTE] CHIR DB HIZIETE

CREATE SHARDED TABLE Orders

( OrderNo NUMBER

, CustNo NUMBER NOT NULL

, OrderDate DATE

)
PARENT Customers

PARTITION BY CONSISTENT HASH

PARTITIONS AUTO
TABLESPACE SET tsl

.
4
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UPDATE ...
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Oracle RAC Database
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Oracle RAC Sharding

c IN—TAIAVRDIN—T42IVIZXR NV aDT I4=T1&HF-E5
SQL> ALTER SYSTEM ENABLE AFFINITY [ schema.]table [SERVICE service _name |;

ORACLE
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Oracle Database Sharding Oracle RAC Sharding
T —AN—RERK BRDT—EIN—ADEE 1D2DT—3R—2R
AF—IERK Ur—hR/EER IN—TALIAVR/FIN—T42aVR
T—RADT I RAEH BFEDY—RDH TRTCODT—RIZTIAAHE
FLDEE I —RDELEARNDIY—FIZE ARV REERDOLT NEREIEND
(170N AVRRIVRIZEET S

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |

37



)7L R

* Oracle Database 12c Release 2

N T—AR—REEEH A
* VIR S —R - F— AR — 2D EHE

* Oracle Database 18c
——T AV AT =T ILAHIL
— l'Oracle ShardingD {E FA |

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved.

38



Scalable SEQUENCE

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved.

39



SEQUENCED KL AELVA
* PRIMARY KEYZZEIZERITA—ERIEZTIRE IS

SQL> CREATE TABLE orders (
orderid NUMBER,

CONSTRAINT orders pk PRIMARY KEY (orderid)
) ;

orders3&

{1 INSERT INTO orders VALUES (seq.NEXTVAL, ...)

ORACLE
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RE|DFTLNTULNAF[ZSEQUENCETAE R L= {EZINSERT

« B*Y)—ZREIFIDIEZFIEIZFEHL TLVS
B REREEEMTZY—T - TOvIICEH A ERT

SQL> CREATE TABLE orders (
orderid NUMBER,

CONSTRAINT orders_pk PRIMARY KEY (orderid) - B*“JU—?@Z%I
) ;

INSERT INTO orders VALUES (seq.NEXTVAL, ...)

ARy AV ENEWNGRICEHHS

cle and/or its a es. All rights reserved. |
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INSERT INTO orders VALUES (seq.NEXTVAL, ...

oracle

oracle

Buffer Cache

ADARZUR1

ORACLE
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/
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BHSIND)—2-TOvIEnBESES
INSERT INTO table_name VALUES (seq.NEXTVAL, ...)
ALTER SEQUENCE seq

fhash(X) '

I

%;

INY A IN—T 43 FE|

ORACLE

TP

)

offfa]

of

1

Evk5lRER

iffof(of

of

/5

of

)

Ui e ]

CACHE 10000 NOORDER;

1 I I 10001
10000 20000

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |
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Scalable SEQUENCE

* CREATE SEQUENCE seq SCALE [ NOEXTEND | EXTEND ]
— AV RBIVRIDERYIVIDINA U DYAREINBIED TL T199 A2 4FL

1010111201 7P1P|0PI0OPI0P =101

|
AVD) A RENTLKIE
tv2a2ID % 1000
A2 AR RID % 100 + 100
Copyright © 2018, Oracle and/or its affiliates. All rights reserved. | 44




Scalable SEQUENCE

* INSERT INTO table_name VALUES (seq.NEXTVAL, ...)
—BRABAVARIVABTIEAVRZV RAIDTHEISNS
—RBlI—A2VRIRAADELG Sy a BTy aVIDTHEENS

IZ

A2 RZIRX1] A RZIR2
+via2100 w32 200 +v<,32300 t‘y~>3>4ooE
oracle oracle oracle oracle l

%

=

%

ORACLE
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CREATE SEQUENCE ... SCALE [NOEXTEND | EXTEND]
NOEXTENDEEXTENDDHT D LE D) EL Y

* NUMBERZY : i K3847
o (€3 D)SEQUENCE : Fx K28#T

e SCALE NOEXTEND
—TL 49D R6ME S H TERR28HT

* SCALE EXTEND
— T 749 R6MT+E K 28HT

ORACLE
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CREATE SEQUENCE ... SCALE NOEXTEND:;
PESEMDSEQUENCED T R HTEIICUNE S

SQL> SELECT seg3.nextval as val FROM dual;
VAL

1012710000000000000000000002

|101| I271I 0000000000000000000002

AD) A RENTULE (MAXVALUED HT - 3HT - 347)
+< 321D % 1000 (3#7)
A2 AR XD % 100 + 100 (3#7)
I

ORACLE

MAXVALUE D HT (Bx K 28HT)
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CREATE SEQUENCE ... SCALE EXTEND;

SEQUENCE D K HT#i At

LRSS (A VYAV RSN DHTO B L)

SQL> SELECT segZ.nextval as val FROM dual;

VAL

1012710000000000000000000000000003

|101| I271I I()OOOOOOOOOOOOOOOOOOOOOOOOOO3I

AD) A RENTULE (MAXVALUE D HT: 52 K 28#T)
1<, 321D % 1000 (3#7)

AR XD % 100 + 100 (3#7)

ORACLE

3HT + 3MT + MAXVALUEDHT



Scalable SEQUENCE

« BB|FDITT1=F)[ZSEQUENCED{EZINSERTT A L= H 4
—R5|)—2-TJOVvIDEHHENFEKELPT LY
~EBHIOVIEDTESET

* Scalable SEQUENCE

iR H5Fa1—=

=g HfERE
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