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PostgreSQL��

• 8,)/9,:RDBMS
– http://www.jp.postgresql.org/

– �����6���	
���14����2�

– RDBMS���������������

– ��� !"#$ Oracle, MSSQL Server�%

– &��!�'()��*

– +$�,-�./
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PostgreSQL����

• ()*+,-./;<=>?@AB�
– 0$1%23�45�67�458$572
39:;1!<=>?@ABCDEFG7��9

– 24HINon-stopDEFGJKL7MN

• 34�,CD,:?@AB�
– OPQ&RSTUVWXVEYKL!5�6

• PC75:C0E(,FG,HIJK�L�
– EZV[�\]
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• M��N
– ^_`abZVDc
Yd��efg8hVi
j!klmnoBUVWXVEDEFG

• O��N
– pqJhVij��r$?JUVWXVE�+
B6�FVs[Yetuvg�r$?J]w

xyDc
Jz!���UVWY{�!5B9
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• 34P'Q,FRSTUP�VWXYZ"
A[\

• �5/67-./�ACID]^
– Atomicity�|}~��Consistency���~��

Isolation�e�~��Durability���~�

• ������;2-phase commit>%#$
– efg8hViI!J]w
xyDc
��
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• ������;2-phase commit>)_��`
– efg8hVijJUVWXVEY^H�
��oB

– ���A7��g8��

– ]w
xyDc
J
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Coordinator Participant A Participant B

commit

ok.

pre-commit

pre-commit

prepared

ready ready

commit

commit

ack ack

log

log log

log log
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Coordinator Participant A Participant B

commit

ok.

pre-commit

pre-commit

prepared

ready abort

abort

abort

ack ack

log

log log

log log
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• 
*��
– ��g�o6

– ��g�o6

– b��bg�o6
– �Va
�EW
�Vi�X/OpenJXA�

• �
*��
– ���6hVi����V�
E7r5���
B
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• �������[\a?@
– Pre-commit��J� �¡¢

– Pre-commitJlogging

– �£¤]��Je��¥�¦$¥§¦�

– a¨]�[J©ª
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• �5/67-./bcde�fg
– TransactionState

• TRANS_DEFAULT, _START, _INPROGRESS, _COMMIT,
_ABORT, _PRECOMMIT, _PREPARED

– TransactionBlockState
• TBLOCK_DEFAULT, _BEGIN, _INPROGRESS, _END,

_ENDABORT, _ABORT, _PREPARED

– TransactionLog(XLOG) / CommitLog (CLOG)
• XLOG_XACT_REPRECOMMIT 0x10

• TRANSACTION_STATUS_PRECOMMITTED 0x02
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TransactionBlockState

TransactionState
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• CommitTransaction()%���3h
– PreCommitTransaction()

– CommitTransaction()

• RecordTransactionPreCommit()�#$
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PreCommitTransaction(void)
{

TransactionState s = CurrentTransactionState;

if (s->state != TRANS_INPROGRESS)
elog(WARNING, "PreCommitTransaction and not in in-progress state");

DeferredTriggerEndXact();
HOLD_INTERRUPTS();

s->state = TRANS_PRECOMMIT;

lo_commit(true);
AtCommit_Notify();
AtEOXact_portals();

RecordTransactionPreCommit();

s->state = TRANS_COMMIT_READY;

RESUME_INTERRUPTS();

elog(LOG, "PreCommitTransaction done. xid=%x", s->transactionIdData);
}
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CommitTransaction(void)
{

TransactionState s = CurrentTransactionState;

if (s->state != TRANS_COMMIT_READY)
elog(WARNING, "not in commit-ready state");

HOLD_INTERRUPTS();

s->state = TRANS_COMMIT;

RecordTransactionCommit();

if (MyProc != (PGPROC *) NULL)
{

LWLockAcquire(SInvalLock, LW_EXCLUSIVE);
MyProc->xid = InvalidTransactionId;
MyProc->xmin = InvalidTransactionId;
LWLockRelease(SInvalLock);

}

smgrDoPendingDeletes(true);

AtEOXact_GUC(true);
AtEOXact_SPI();
AtEOXact_gist();
AtEOXact_hash();
AtEOXact_nbtree();
AtEOXact_rtree();
AtEOXact_Namespace(true);
AtCommit_Cache();
AtCommit_Locks();
AtEOXact_CatCache(true);
AtCommit_Memory();
AtEOXact_Buffers(true);
smgrabort();
AtEOXact_Files();

pgstat_count_xact_commit();

s->state = TRANS_DEFAULT;

RESUME_INTERRUPTS();

elog(LOG, "CommitTransaction done. xid=%x", s->transactionIdData);
}
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• ijS

• kl

CommitTransaction()

RecordTransactionCommit()

INPROGRESS

PreCommitTransaction()

DEFAULT

RecordTransactionPreCommit()

PREPARED

CommitTransaction()

RecordTransactionCommit()

INPROGRESS

DEFAULT
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• 7m*;SQL>
– SQLJ«¬Y®hVi�;¯

• (�,F0��:7I/O
– I/O�°±oB²³!p�

• �5/67-./_n
– ¨´Y�6µ¶·Y¸K¹

•  !�o*-,pq

SQL string

Record

Page File

Trans. Log
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Ack.

Master Slave

COMMIT���

PRECOMMIT��

COMMIT�����

COMMIT���Ack. COMMIT

PRECOMMIT

�����

App.

Ack.

Ack.

COMMIT

UPDATE

UPDATE

UPDATE�����
SELECT



2003/01/09 �44��������	�
��

8'+9�01-�$%

SQL string

Record

Page File

Trans. Log

SQL string

Parse tree

Query tree

Plan

Parser

Analyzer & Rewriter

Planner

Executor

Query tree

Plan

Analyzer & Rewriter

Planner

Executor

Parser
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• 
*��
– º»�7D
a[!��7¼½

• �
*��
– hVi¾$�¿�BÀ��BSQLÁqJ23
�CURRENT_TIMESTAMP, rand()�%�

– hViIJsequenceJÂÃ~
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‘Q’ begin;

Coordinator Participant‘C’ BEGIN

‘Z’ (ready for query)

‘Q’ insert into t1 values ( 256 );

‘C’ INSERT

‘Z’ (ready for query)

‘Q’ commit;

‘L’ COMMIT

‘Z’ (ready for query)

‘C’ COMMIT

‘L’ COMMIT

Extended FE/BE
protocol

Pre-commit and
answer ready

Send commit Commit
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pg_exec_query_string()

finish_xact_command()

CommitTransactionCommand()

{ DEFAULT | INPROGRESS }

PreCommitTransaction()

PrepareReplica()

pg_exec_query_string()

finish_xact_command()

CommitTransactionCommand()

PreCommitTransaction()

finish_xact_command()

CommitTransactionCommand()

{ PREPARED }

PreCommitTransaction()

CommitReplica()

CommitTransactionCommand()

CommitTransaction()

[ 1st phase ]

[ 2nd phase ]

PostgresMain()

PostgresMain()

‘Q’commit;

‘L’COMMIT

‘L’COMMIT

‘C’COMMIT

RecordReplicaPrepared()

RecordReplicaCommitted()
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@AB�C-�DE

• 10,000r�UPDATE;stuv>

CREATE TABLE t1 ( uid integer primary key, count integer );
INSERT INTO t1 VALUES ( 1, 0 );
UPDATE t1 SET count = 0 WHERE uid = 1;
UPDATE t1 SET count = 1 WHERE uid = 1;
UPDATE t1 SET count = 2 WHERE uid = 1;
…
UPDATE t1 SET count = 9998 WHERE uid = 1;
UPDATE t1 SET count = 9999 WHERE uid = 1;
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• UPDATE 10,000r

• COMMITN10,000r&1r
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• wQ,Fx�Pre-commit�-,+/:

Pre-commit
(I/O)

Pre-commit
(I/O)

Master Slave

Pre-commit
(I/O)

Pre-commit
(I/O)

Master Slave
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• ������%&�'()*+,-./%#
$P'

• yz{,|/:�}~
– LoggingJ��J.Ä!Å�Æ�

• �������m5,*�H*;*:C,�>%
#$XY[\
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• 34�5/67-./"N
– UVWJefgµ6BÇ	]�hVi�YÈ8É]
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xyDc


– ]w
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• �
– OÎ�ÏÐ7�6ÑÃ�ÒÓÔ�26ÃÕ
Ö�×�!<�6ÑÃ�ØÙÚ

BEGIN;
SELECT itemId FROM zaiko@osaka WHERE numItem<10;
IF ( SELECT numItem FROM zaiko@nagoya WHERE itemId = id ) > 100

INSERT INTO order@nagoya (itemId, number)
VALUES (id, 100);

ELSE
INSERT INTO order@tokyo (itemId, number)

VALUES (id, 100);
COMMIT;
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• 34�5/67-./�#k�[\a?@
– Executor7Û¤]ÜVyÝÞ!bßV]Ç	]J
FVs[�	
U¤yEY`�Vi½à!�	
`y]�á#�RPC���

– ]w
xyDc
J½�~�A����~�C�
• ��������

– UVWJefuvYâãg8�aFä�	x
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SQL string

Record

Page File

Trans. Log

SQL string

Parse tree

Query tree

Plan

Parser

Analyzer & Rewriter

Planner

Executor

Analyzer & Rewriter

Planner

Executor

Parser
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• �,E`�����k;*/7�>%��
– SELECT * FROM t1, t2@link WHERE …

– RangeVarKåæ�FVs[çèJUVWKå�
�b
yÒYéêë Analyze&RewriteÚ

t2

HostB

t1

HostA

link
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K/L�*M"NRPC

• �,)K�7�:
9�F%RPC�
– relation_openrv()ë RPC_relation_openrv()

• 8E��7�;���>%-*5��
– ì�g8�ßbs¨¤y�íî
– SerializeXXX(), DeserializeXXX()

• -*5��P'8E��7�%��
– RPC_FunctionCall()

– ExecutorI!ïð
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0+K,OP�QRST

relation_openrv()

RPC_FunctionCall()

relation_openrv()

RPC_Receive()

SerializeXXX()

DeserializeXXX()

Local Remote

SerializeXXX()

heap_openrv()

RPC_relation_openrv()

DeserializeXXX()
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relation_openrv()

RPC_FunctionCall()

relation_openrv()

RPC_Receive()

Local Remote

heap_openrv()

RPC_relation_openrv()

Poiner
(dummy)

Pointer
(dummy)

ObjectId

���� ����	�
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���������� � �������

���������� � �������

� �

Pointer
(real)

Pointer
(real)

Pointer
(real)

Poiner
(dummy)

Poiner
(dummy)
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• j�'����
– efñò��ABóôõ�ö¨-�÷÷÷

– øù��aFä�	úûg!÷÷÷
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• Parser�������NS�'

• RPC7�:
9�F%#$�
– :¶�JAPIC$üýBþ#��7�6…��9
%�YRPCõo��66J-�

– `abZVDc
<!5B

• -*5��A�P�
– �	�£¤y��ßbt>øµ7����6

– b
ybE]Kå7����6
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)�)]Rewrite Rulea

• � P'¡¢�£¤��7m*%¥�¦§
– CREATE RULE rule_name AS ON event

– TO object [WHERE rule_qualification]

– DO [INSTEAD] [action | (actions) | NOTHING];

• 34�5/67-./�¨��0�,C�©
ª%«¬XYZ"A@

Rule

INSERT INTO t1 VALUES (…) INSERT INTO t2 VALUES (…)
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if uid<50000 then DB1
else DB2

DB 1

SELECT …
WHERE uid=50023

UPDATE …
WHERE uid=47015

DB 2

��� ���� �����		
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• IPA�´µ,:¶PostgreSQL%&�'34
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• º»PostgreSQLµ,6,¼½34�5/6
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