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ACCESS SHARE

ROW SHARE

ROW EXCLUSIVE

SHARE UPDATE EXCLUSIVE
SHARE

SHARE ROW EXCLUSIVE
EXCLUSIVE

ACCESS EXCLUSIVE
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ACCESS SHARE

ROW SHARE

ROW EXCLUSIVE

SHARE UPDATE EXCLUSIVE
SHARE

SHARE ROW EXCLUSIVE
EXCLUSIVE

ACCESS EXCLUSIVE
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ACCESS SHARE

SHARE

EXCLUSIVE
SHARE UPDATE EXCLUSIVE
SHARE
SHARE EXCLUSIVE
EXCLUSIVE
ACCESS EXCLUSIVE
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ACCESS SHARE | SELECTX

ROW SHARE SELECT FOR UPDATE (FETCH&I T
LVELMT)
SELECT FOR SHARE

ROW EXCLUSIVE | UPDATE/DELETE/INSERT
SHARE UPDATE | VACUU/ANALYZE/CREATE INDEX
EXCLUSIVE CONCURRENTLY, REINDEX

CONCURRENTLY, CREATE
STATISTICS 7%5&
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®eps  AYVIE—FOBE

Ay E—K EyA:EEEY

SHARE CREATE INDEX (CONCURRENTLY#%:
L)

SHARE ROW CREATE TRIGGER, ALTER TABLE 0

EXCLUSIVE —E&R

EXCLUSIVE REFRESH MATERIALIZED VIEW
CONCURRENTLY

ACCESS DROP TABLE /TRUNCATE /REINDEX

EXCLUSIVE /CLUSTER /VACUUM FULL /REFRESH

MATERIALIZED VIEW/ LOCK TABLE
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BEFEOOvIZE—F
ACCESS SHARE ROW SHARE ROW EXCL. SHARE UPDATE EXCL. SHARE SHARE ROW EXCL. EXCL. ACCESS EXCL.

ERITZOVvIE—F

ACCESS SHARE X
ROW SHARE X

ROW EXCL. X X X X
SHARE UPDATE EXCL. X X X X X
SHARE X X X X X
SHARE ROW EXCL. X X X X X X
EXCL. X X X X X X X
ACCESS EXCL. X X X X X X X X

https://www.postgresql.jp/document/13/html/explicit-locking.html
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o FIUTOLIVTHERLEOVIIEZEDRIS YO aVNET TS
(Commit/Abort) 37 5F T. BRI 5 &LIEHYFEA

« Commit/Abort DB THERLI-OVIIEI—KIZEKRLET

o MUYV RATAYIZERRT AZLET. REEDEFNMLDOLNS TS
DAV RAT. T—ED—EUN KOS EZMCT=OTY

PostgreSQL RERIZIE, AlZGEL A VY DRIy IMNHYET (LWLock, Spinlock), Ch
(X, PostgreSQL DARERY Y —RDREIZFEHLNTHEY ., ZMAvy 7OraLIZiE
- TLWEEA,

#k: JL—3FILT—ER—X AP (2003), p.290
Hector Garcia-Molina: Database Systems, the complete book (2002), p.936
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FEHhhTW5TO0tRES (PID, process identifier)

SELECT pg_backend_pid();
pg_backend_pid

1525593
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SELECT virtualtransaction AS vxid, transactionid::text
FROM

pg_locks

WHERE pid = pg_backend_pid()

ORDER BY 1, 2

LIMIT 1;

vxid transactionid

3F/\VIITURId T, 174X DNV IT R DREISH 932 ID T, 2FY. /\wIITURid/
INYOITUR-O0—AI)LEID TIRER ST O3V IDERIBLTULVET
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SELECT *
FROM pg_stat_get_backend_idset() AS t(id)

WHERE  pg_stat_get_backend_pid(id) = pg_backend_pid();
id

3
INYOITURID MEKFRIE max_connections THRELET
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®eos  VXID [ZEMLTLNEET

SELECT virtualtransaction AS vxid, transactionid: :text
FROM pg_locks
WHERE pid = pg_backend_pid()
ORDER BY 1, 2
LIMIT 1;
vxid | transactionid

SELECT virtualtransaction AS vxid, transactionid::text
FROM pg_locks

WHERE pid = pg_backend_pid()

ORDER BY 1, 2

LIMIT 1;

vxid | transactionid
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®eos  VXID [ZEMLTLNEET

SELECT virtualtransaction AS vxid, transactionid: :text
FROM pg_locks
WHERE pid = pg_backend_pid()
ORDER BY 1, 2
LIMIT 1;
vxid | transactionid

SELECT virtualtransaction AS vxid, transactionid::text
FROM pg_locks

WHERE pid = pg_backend_pid()

ORDER BY 1, 2

LIMIT 1;

vxid | transactionid
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®eoB  ERRDO/NEBD/MRIETENXID ZFIYHTS

BEGIN WORK;

SELECT virtualtransaction AS vxid, transactionid: :text
FROM pg_locks
WHERE pid = pg_backend_pid()
ORDER BY 1, 2
LIMIT 1;
vxid | transactionid
_______ +_______________

3/178 |

ANALYZE pg_language;

© Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eoB  ERRDO/NEBD/MRIETENXID ZFIYHTS

SELECT virtualtransaction AS vxid, transactionid: :text
FROMpg_locks

WHERE pid = pg_backend_pid()

ORDER BY 1, 2

LIMIT 1;

vxid | transactionid

_______ +_______________

3/178 | 27052726

SELECT txid_current();
txid_current

27@52726 > ~ . Frbe ~ E-3 >
FSUH O3 id DEREIE 3 A6 4018 (27432) TY . EOIEAIER

Time: ©.597 ms F2H92avID THY, 1&£237Y—XLfzxid ITEVET (EhE
koichi=*# COMMIT: NAZYRRUTHR—RLI=12D ),
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®eos XIDZEYHIIRAMLTEIYYTS

SELECT virtualtransaction AS vxid, transactionid::text
FROM pg_locks

WHERE pid = pg_backend_pid()

ORDER BY 1, 2

LIMIT 1;

vxid transactionid

-- INTHERETHL xid Z (HLEIYVETON TGN L) BElYHETS
SELECT txid_current();
txid_current

27052728
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®eos XIDZEYHIIRAMLTEIYYTS

SELECT virtualtransaction AS vxid, transactionid::text
FROM pg_locks

WHERE pid = pg_backend_pid()

ORDER BY 1, 2

LIMIT 1;

vxid | transactionid

_______ +_______________

3/180 | 27052728

COMMIT,

© Copyright EnterpriseDB Corporation, 2022. All rights reserved.
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®epe  E&5E: lockview Ea1—%4ED

-- Dty aVTHESOT, —BEL—TEHFEFTL

CREATE VIEW lockview AS

SELECT pid, virtualtransaction AS vxid, locktype AS lock_type,
mode AS lock_mode, granted,
CASE

WHEN virtualxid IS NOT NULL AND transactionid IS NOT NULL

THEN virtualxid || ' ' || transactionid
WHEN virtualxid::text IS NOT NULL
THEN virtualxid
ELSE transactionid: :text
END AS xid_lock,
relname, page, tuple, classid, objid, objsubid
FROM pg_locks LEFT OUTER JOIN pg_class ON (pg_locks.relation
WHERE -- COEax1—@OvYFERLAEVESIZTS
pid !'= pg_backend_pid() AND
-- BA® vxid ~0OO Y Y IERFTFE
virtualtransaction IS DISTINCT FROM virtualxid
-- granted TOHVIEZEBETSLIIZT D
ORDER BY 1, 2, 5 DESC, 6, 3, 4, 7;

© Copyright EnterpriseDB Corporation, 2022. All rights reserved.
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®eoe  lockviewl Ea1—%4ES

CREATE VIEW lockviewl AS

SELECT pid, vxid, lock_type, lock_mode,
granted, xid_lock, relname

FROM lockview

-- granted TEITHEREZDLHLIIZT S
ORDER BY 1, 2, 5 DESC, 6, 3, 4, 7;

27 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®epe  lockview2 Ea—%4E3

CREATE VIEW lockview2 AS
SELECT pid, vxid, lock_type, page,
tuple, classid, objid, objsubid
FROM lockview
-- granted A&
-- lockview DIEFEIZTYFITHIIERTDATLZEMT S
ORDER BY 1, 2, granted DESC, vxid, xid_lock::text, 3, 4, 5, 6, 7, 8;
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®eoB  lockdemo T—TILDERET—FRA

CREATE TABLE lockdemo (col int);

INSERT INTO lockdemo VALUES (1);
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®eos  BATREIZL Access Share AvY> %

BEGIN WORK;
LOCK TABLE lockdemo IN ACCESS SHARE MODE;

-- force future psql commands to use the current database
\setenv PGDATABASE :DBNAME

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— T T T o T

1553323 | 3/189 | relation | AccessSharelLock | t | | lockdemo
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®eos  BATREIZL Access Share AvY> %

\! psql -e -c 'SELECT * FROM lockview2;' | sed 's/*/\t/g'
SELECT * FROM lockview2;
pid | vxid | lock_type | page | tuple | classid | objid | objsubid
————————— T T Tt e e

1553323 | 3/189 | relation | | | | |

COMMIT;

L. EROHLHEHMNHSZE T lockview2 DHZETRT ZEIZT S
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®eps  BEERA Access Share AvX> 4

BEGIN WORK;

SELECT * FROM lockdemo;
col

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
\timing on
Timing is on.
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e T T s T
1553323 | 3/190 | relation | AccessSharelLock | t | | lockdemo

COMMIT,;
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®eos  ET—T LD Access Share AYF> 4

BEGIN WORK;

SELECT pg_class.oid
FROM pg_class JOIN pg_namespace ON (relnamespace = pg_namespace.oid)

JOIN pg_attribute ON (pg_class.oid = pg_attribute.attrelid)
LIMIT 1;

oid
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BT —T LD Access Share Av¥x> 4

psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g
FROM lockviewl;

SELECT *
pid
1553323
1553323
1553323
1553323
1553323
1553323
1553323
1553323
1553323
1553323

COMMIT;

34

| vxid |

+
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3/191 |
I
I
I
I
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lock_type
relation
relation
relation
relation
relation
relation
relation
relation
relation
relation

AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
AccessSharelock
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relname
pg_attribute
pg_attribute_relid_attnam_index
pg_attribute_relid_attnum_index
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pg_class_relname_nsp_index
pg_class_tblspc_relfilenode_index
pg_namespace
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®eos  BARMY7E Row Share Share Av¥X>%

BEGIN WORK;

LOCK TABLE lockdemo IN ROW SHARE MODE;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode granted | xid_lock | relname

1553323 | 3/192 | relation | RowSharelLock | t | | lockdemo

COMMIT;
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®eos  EEERD Row Share Share AvYFx> 4

BEGIN WORK;

SELECT * FROM lockdemo FOR SHARE;
col

SELECT txid_current();
txid_current

27052734

36 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos  EEERD Row Share Share AvYFx> 4

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e S e e i bt
1553323 | 3/193 | transactionid | Exclusivelock | t | 27052734 |
1553323 | 3/193 | relation | RowShareLock | t | | lockdemo

COMMIT,;

37 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos  BHRAYZE Row Exclusive AW 24

BEGIN WORK;

LOCK TABLE lockdemo IN ROW EXCLUSIVE MODE;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— et T T T s T PR PR
1553323 | 3/194 | relation | RowExclusivelock | t | | lockdemo
COMMIT;

38 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eps  EEERAD Row Exclusive AW 4

BEGIN WORK;

DELETE FROM lockdemo;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e et ST R T T
1553323 | 3/195 | transactionid | Exclusivelock | t | 27052735 |
1553323 | 3/195 | relation | RowExclusivelock | t | | lockdemo

ROLLBACK WORK;

39 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos  BR7RAYZE Share Update Exclusive Avw¥> %

BEGIN WORK;

LOCK TABLE lockdemo IN SHARE UPDATE EXCLUSIVE MODE;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type lock_mode | granted | xid_lock | relname

1553323 | 3/196 | relation ShareUpdateExclusivelock | t | | lockdemo

COMMIT;
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®epos  HEEX®D Share Update Exclusive AY¥2 %4

BEGIN WORK;

ANALYZE lockdemo;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e e T s LT TR IR
1553323 | 3/197 | transactionid | Exclusivelock | t | 27052736 |
1553323 | 3/197 | relation | ShareUpdateExclusivelLock | t | | lockdemo

ROLLBACK WORK;
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®eos  BARMYZE Share AvYX2 4
BEGIN WORK;
LOCK TABLE lockdemo IN SHARE MODE:;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
\timing on
Timing is on.
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— et R e e e Tt
1553323 | 3/198 | relation | SharelLock | t | | lockdemo

COMMIT,;
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®eos  BEERO) Share AYX2 4

BEGIN WORK;
CREATE UNIQUE INDEX i_lockdemo on lockdemo(col);

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
\timing on
Timing is on.
SELECT * FROM lockviewl;

pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e T Tt S TR T T TP
1553323 | 3/199 | transactionid | Exclusivelock | t | 27052737 |
1553323 | 3/199 | relation | AccessExclusivelock | t | |
1553323 | 3/199 | relation | ShareLock | t | | lockdemo

COMMIT;

43 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos  BARAY7ZE Share Low Exclusive Av¥> 4

BEGIN WORK;

LOCK TABLE lockdemo IN SHARE ROW EXCLUSIVE MODE;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— T e T s T e R T
1553323 | 3/200 | relation | ShareRowExclusivelock | t | | lockdemo
COMMIT;

A © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®epB  BEERAD Share Row Exclusive Avw¥2 4

BEGIN WORK;

CREATE TRIGGER lockdemo_trigger
BEFORE UPDATE ON lockdemo
FOR EACH ROW EXECUTE FUNCTION suppress_redundant_updates_trigger();

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— Tt S T s T
1553323 | 3/201 | transactionid | Exclusivelock | t | 27052738 |
1553323 | 3/201 | relation | ShareRowExclusivelock | t | | lockdemo

ROLLBACK WORK;
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BEGIN WORK;

LOCK TABLE lockdemo IN EXCLUSIVE MODE;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode granted | xid_lock | relname

1553323 | 3/202 | relation | Exclusivelock t | | lockdemo

COMMIT;

ZDaYIE—FI(X PostgreSQL M SQLAY VR TEHEFMIZFEHLNAZEIEIHYEEFA
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BEGIN WORK;
LOCK TABLE lockdemo IN ACCESS EXCLUSIVE MODE;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
\timing on
Timing is on.
SELECT * FROM lockviewl;

pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— T T e
1553323 | 3/203 | transactionid | Exclusivelock | t | 27052739 |
1553323 | 3/203 | relation | AccessExclusivelLock | t | | lockdemo

COMMIT;

Access Exclusive [ LOCK A< RDT I+ ILEDE—KRTY
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®eps  EEERD Access Exclusive AvY¥2 4

BEGIN WORK;

CLUSTER lockdemo USING i_lockdemo;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname

————————— e T T e e T
1553323 | 3/204 | transactionid | Exclusivelock | t | 27052740 |
1553323 | 3/204 | object | AccessExclusivelock | t | |

1553323 | 3/204 | object | AccessExclusivelock | t | |

1553323 | 3/204 | relation | AccessExclusivelock | t | | i_lockdemo
1553323 | 3/204 | relation | AccessExclusivelock | t | | lockdemo
1553323 | 3/204 | relation | AccessExclusivelock | t | |

1553323 | 3/204 | relation | AccessSharelock | t | | i_lockdemo
1553323 | 3/204 | relation | SharelLock | t | | lockdemo
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®eps  BEERD Access Exclusive A4

\! psql -e -c 'SELECT * FROM lockview2;' | sed 's/*/\t/g'
SELECT * FROM lockview2;
pid | vxid | lock_type | page | tuple | classid | objid | objsubid
————————— e e e it S
1553323 | 3/204 | transactionid | | | | |
1553323 | 3/204 | object | | | 1247 | 24805 | 0
1553323 | 3/204 | object | | | 1247 | 24806 | 0
1553323 | 3/204 | relation | | | | |
1553323 | 3/204 | relation | | | | |
1553323 | 3/204 | relation | | | | |
1553323 | 3/204 | relation | | | | |
1553323 | 3/204 | relation | | | | |
COMMIT;

12471%pg_type TDpg_class DITUR)TY, 24805 & 24806 [F—BFT7/ LB ELTRHLGTLY

o
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®eos  {TAYYIL pg_locks TIIRAFEHA

DELETE FROM lockdemo;
BEGIN WORK;

INSERT INTO lockdemo VALUES (1);

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e et Tt T
1553323 | 3/206 | transactionid | Exclusivelock | t | 27052742 |
1553323 | 3/206 | relation | RowExclusivelock | t | | lockdemo

51 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos  BIMLI=2D7DOTERAFEA

INSERT INTO lockdemo VALUES (2), (3);

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e et Tt T
1553323 | 3/206 | transactionid | Exclusivelock | t | 27052742 |
1553323 | 3/206 | relation | RowExclusivelLock | t | | lockdemo

COMMIT;
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®epos  UPDATE TlIA/>TyvIRHOvIENTET

BEGIN WORK;

UPDATE lockdemo SET col = 1 WHERE col = 1;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— et e T e T T TR
1553323 | 3/207 | transactionid | Exclusivelock | t | 27052743 |
1553323 | 3/207 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/207 | relation | RowExclusivelock | t | | lockdemo
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®eoB  {TE2DOEFHLTHRIHKTT

UPDATE lockdemo SET col = 2 WHERE col = 2;
UPDATE lockdemo SET col = 3 WHERE col = 3;
\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— et e T e T T TR
1553323 | 3/207 | transactionid | Exclusivelock | t | 27052743 |
1553323 | 3/207 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/207 | relation | RowExclusivelock | t | | lockdemo

COMMIT;
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®eoB  fTE&1DHIRL THRIHRTT

BEGIN WORK;

DELETE FROM lockdemo WHERE col = 1;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e e e S T T
1553323 | 3/208 | transactionid | Exclusivelock | t | 27052744 |
1553323 | 3/208 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/208 | relation | RowExclusivelock | t | | lockdemo
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®eoB T2 2DHIRLTHRIHRTY

DELETE FROM lockdemo;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e e e S T T
1553323 | 3/208 | transactionid | Exclusivelock | t | 27052744 |
1553323 | 3/208 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/208 | relation | RowExclusivelock | t | | lockdemo

ROLLBACK WORK;
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®eos  BRMGZITOVOLRETT

BEGIN WORK;
SELECT * FROM lockdemo WHERE col = 1 FOR UPDATE;
col
1
\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e T e e s TP
1553323 | 3/209 | transactionid | Exclusivelock | t | 27052745 |
1553323 | 3/209 | relation | RowShareLock | t | | i_lockdemo
1553323 | 3/209 | relation | RowShareLock | t | | lockdemo

LEDRSAREOQYIE—FRHAERLGYFETHN, CNIPCD/N—aVDENERDONET
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®eos  S{TATRMICAOYILTHRBEKTT

SELECT * FROM lockdemo FOR UPDATE;

col
1
2
3
\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e T e T S S s T
1553323 | 3/209 | transactionid | ExclusivelLock | t | 27052745 |
1553323 | 3/209 | relation | RowShareLock | t | | i_lockdemo
1553323 | 3/209 | relation | RowShareLock | t | | lockdemo
COMMIT;

LEDRSAREOQYIE—FRHAERLGYFETHN, CNIPCD/N—aVDENERDONET
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®eos  BAREY7E Share Row Lock HEHRTT

BEGIN WORK;
SELECT * FROM lockdemo WHERE col = 1 FOR SHARE;
col
1
\! psql -e -c¢ 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e ST T s T T
1553323 | 3/210 | transactionid | Exclusivelock | t | 27052746 |
1553323 | 3/210 | relation | RowShareLock | t | | i_lockdemo
1553323 | 3/210 | relation | RowShareLock | t | | lockdemo

LEDRSAREOQYIE—FRHAERLGYFETHN, CNIPCD/N—aVDENERDONET
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®eoB  3fTHARBYIZ Share Row Lock LTHREIHR T

SELECT * FROM lockdemo FOR SHARE;

col
1
2
3
\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e T e T S S s T
1553323 | 3/210 | transactionid | ExclusivelLock | t | 27052746 |
1553323 | 3/210 | relation | RowShareLock | t | | i_lockdemo
1553323 | 3/210 | relation | RowShareLock | t | | lockdemo
COMMIT;

LEDRSAREOQYIE—FRHAERLGYFETHN, CNIPCD/N—aVDENERDONET
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®eoB T lockdemo ZITERLET

DELETE FROM lockdemo;

INSERT INTO lockdemo VALUES (1);
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®EDB UPADJATE M SELECT TIAYIEhbtiEHhYE
ycs

BEGIN WORK;

SELECT ctid, xmin, * FROM lockdemo;
ctid | Xxmin | col

_______ +__________+_____
(0,8) | 27052748 | 1
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®EDB UPADJATE M SELECT TIAYIEhbtiEHhYE
ycs

SELECT pg_backend_pid();
pg_backend_pid

1553323

SELECT txid_current();
txid_current

27052749
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®EDB UPZATE M SELECT TIAYIEhbtiEHhYE
ycs

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— R e e e T S e
1553323 | 3/213 | transactionid | Exclusivelock | t | 27052749 |
1553323 | 3/213 | relation | AccessSharelLock | t | | i_lockdemo
1553323 | 3/213 | relation | AccessSharelLock | t | | lockdemo

\! psql -e -c 'UPDATE lockdemo SET col = 2; \
SELECT pg_sleep(0.200); \
SELECT ctid, xmin, * FROM lockdemo;' | \
sed 's/M/\t/g' &

INYDRSYD A FFH>TATR U RITOMEERLTULVET A, psql TIEZD KGNV IRSY
DFEVNHIETEEFE A, ATURIEERIZIFTTTAALEFRIEGEYEE A,
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®EDB UPADJATE M SELECT TIAYIEhbtiEHhYE
ycs

\! psql -e -c¢ 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid |  vxid | lock_type | lock_mode | granted | xid_lock | relname

————————— e e e e et e T
1553323 | 3/213 | transactionid | Exclusivelock | t | 27052749 |

1553323 | 3/213 | relation | AccessShareLock | t | | i_lockdemo

1553323 | 3/213 | relation | AccessShareLock | t | | lockdemo

1794256 | 4/7185 | transactionid | Exclusivelock | t | 27052750 |

1794256 | 4/7185 | relation | AccessShareLock | t | | pg_proc

1794256 | 4/7185 | relation | AccessShareLock | t | | pg_proc_proname_args_nsp_index
1794256 | 4/7185 | relation | RowExclusivelock | t | | i_lockdemo

1794256 | 4/7185 | relation | RowExclusivelock | t | | lockdemo

ctid | Xmin | col
_______ S

(0,9) | 27052750 | 2

COMMIT WORK;
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®eoB T lockdemo ZITERLET

DELETE FROM lockdemo;

INSERT INTO lockdemo VALUES (1);
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®eos  MiFILTFTS Update TOAYVFL S

BEGIN WORK;

SELECT ctid, xmin, * FROM lockdemo;
ctid | xmin | col

________ +__________+_____
(0,10) | 27052752 | 1

UPDATE lockdemo SET col = 2;
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®eos  MiFILTFTS Update TOAYVFL S

SELECT ctid, xmin, * FROM lockdemo;
ctid | xmin | col

________ U
(0,11) | 276852753 | 2

SELECT pg_backend_pid();
pg_backend_pid

1553323

SELECT txid_current();
txid_current

27052753
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®eos  MiFILTFTS Update TOAYVFL S

\! psql -e -c 'BEGIN WORK; UPDATE lockdemo SET col = 3; \
SELECT pg_sleep(0.200); \
COMMIT;"' | \
sed 's/M/\t/g' &

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewl;
pid |  vxid | lock_type | lock_mode | granted | xid_lock | relname

————————— e T e St e e
1553323 | 3/216 | transactionid | Exclusivelock | t | 27052753 |
1553323 | 3/216 | relation | AccessSharelLock | t | | i_lockdemo
1553323 | 3/216 | relation | AccessSharelLock | t | | lockdemo
1553323 | 3/216 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/216 | relation | RowExclusivelock | t | | lockdemo
1801662 | 4/7389 | transactionid | Exclusivelock | t | 27052754 |
1801662 | 4/7389 | relation | RowExclusivelock | t | | i_lockdemo
1801662 | 4/7389 | relation | RowExclusivelock | t | | lockdemo
1801662 | 4/7389 | tuple | AccessExclusivelLock | t | | lockdemo
1801662 | 4/7389 | transactionid | SharelLock | f | 27052753 |
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\! psql -e -c 'SELECT * FROM lockview2;'

pid

1553323
1553323
1553323
1553323
1553323
1801662
1801662
1801662
1801662
1801662

COMMIT,;

70

vxid

3/216

4/7389
4/7389
4/7389
4/7389
4/7389

SELECT * FROM lockview2;

lock_type

transactionid
relation
relation
relation
relation
transactionid
relation
relation
tuple
transactionid
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| sed 's/*A/\t/g'

®eos  MiFILTFTS Update TOAYVFL S



®eos 30N % Update TORAYFI S

CREATE VIEW lockinfo_hierarchy AS
WITH RECURSIVE lockinfol AS (
SELECT pid, vxid, granted, xid_lock, lock_type, relname, page, tuple
FROM lockview
WHERE xid_lock IS NOT NULL AND
relname IS NULL AND
granted
UNION ALL
SELECT lockview.pid, lockview.vxid, lockview.granted, lockview.xid_lock,
lockview.lock_type, lockview.relname, lockview.page,
lockview. tuple
FROM lockinfol JOIN lockview ON (lockinfol.xid_lock = lockview.xid_lock)
WHERE lockview.xid_lock IS NOT NULL AND
lockview.relname IS NULL AND
NOT lockview.granted AND
lockinfol.granted),
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72

®eos 30N % Update TORAYFI S

lockinfo2 AS (

)

SELECT pid, vxid, granted, xid_lock, lock_type, relname, page, tuple
FROM lockview
WHERE lock_type = 'tuple' AND
granted
UNION ALL
SELECT lockview.pid, lockview.vxid, lockview.granted, lockview.xid_lock,
lockview.lock_type, lockview.relname, lockview.page, lockview.tuple
FROM lockinfo2 JOIN lockview ON (
lockinfo2.lock_type = lockview.lock_type AND
lockinfo2.relname = lockview.relname AND
lockinfo2.page = lockview.page AND
lockinfo2.tuple = lockview.tuple)
WHERE lockview.lock_type = 'tuple' AND
NOT lockview.granted AND
lockinfo2.granted

SELECT * FROM lockinfoT
UNION ALL
SELECT * FROM lockinfo2;
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®eos 30N % Update TORAYFI S

BEGIN WORK;

SELECT ctid, xmin, * FROM lockdemo:
ctid | Xmin | col

________ +__________+_____
(0,12) | 27052754 | 3

UPDATE lockdemo SET col = 4;
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®eos 30N % Update TORAYFI S

SELECT ctid, xmin, * FROM lockdemo;
ctid | Xmin | col

________ +__________+_____
(0,13) | 27052756 | 4

SELECT pg_backend_pid();
pg_backend_pid

1553323

SELECT txid_current();
txid_current

27052756
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®@epes  3DD %] Update "Ca) = YE 274

\! psql -e -c 'BEGIN WORK; UPDATE lockdemo SET col = 5; \
SELECT pg_sleep(9. 200)' \
COMMIT;"' | \
sed 's/AM/\t/g' &

\! psql -e -c 'BEGIN WORK; UPDATE lockdemo SET col = 6; \
SELECT pg_sleep(0.200); \
COMMIT;"' | \
sed 's/AM/\t/g' &

\! psql -e -c 'BEGIN WORK; UPDATE lockdemo SET col = 7; \

SELECT pg_sleep(0.200); \
COMMIT;"' | \
sed 's/AM/\t/g' &
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76

SELECT * FROM lockview;

pid

1553323
1553323
1553323
1553323
1553323
1807114
1807114
1807114
1807114
1807114
1807164
1807164
1807164
1807164
1807209
1807209
1807209
1807209

vxid

3/218
4/7523
4/7523
4/7523
4/7523
4/7523
5/10
5/10
5/10
5/10
6/4
6/4
6/4
6/4

lock_type

transactionid
relation
relation
relation
relation
transactionid
relation
relation
tuple
transactionid
transactionid
relation
relation
tuple
transactionid
relation
relation
tuple
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lock_mode
Exclusivelock
AccessSharelLock
AccessSharelLock
RowExclusivelLock
RowExclusivelLock
ExclusivelLock
RowExclusivelLock
RowExclusivelLock
AccessExclusivelock
SharelLock
ExclusivelLock
RowExclusivelLock
RowExclusivelLock
AccessExclusivelock
Exclusivelock
RowExclusivelLock
RowExclusivelLock
AccessExclusivelock

| sed "s/*/\t/g'

b W o S o o Y o S o Y e s VN e Y o e Y o O s Y o o o o o

®eos 30N % Update TORAYFI S

koichi=*# \! psql -e -c 'SELECT * FROM lockviewl;'

27052756

27052757

27052756
27052758

27052759

i_lockdemo
lockdemo
i_lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo



®eos 30N % Update TORAYFI S

\! psql -e -c 'SELECT * FROM lockview2;'
SELECT * FROM lockview2;

| sed "s/*/\t/g'

pid |  vxid | lock_type | page | tuple | classid | objid | objsubid

————————— et S T e et S S
1553323 | 3/218 | transactionid | | | | |

1553323 | 3/218 | relation | | | | |

1553323 | 3/218 | relation | | | | |

1553323 | 3/218 | relation | | | | |

1553323 | 3/218 | relation | | | | |

1807114 | 4/7523 | transactionid | | | | |

1807114 | 4/7523 | relation | | | | |

1807114 | 4/7523 | relation | | | | |

1807114 | 4/7523 | tuple | 0 | 12 | | |

1807114 | 4/7523 | transactionid | | | | |

1807164 | 5/10 | transactionid | | | | |

1807164 | 5/16 | relation | | | | |

1807164 | 5/160 | relation | | | | |

1807164 | 5/160 | tuple | 0 | 12 | | |

1807209 | 6/4 | transactionid | | | |

1807209 | 6/4 | relation | | | |

1807209 | 6/4 | relation | | | |

1807209 | 6/4 | tuple | 0 | 12 | | |
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78

SELECT * FROM lockinfo_hierarchy;
granted | xid_lock

pid

1553323
1807114
1807164
18067209
1807114
1807114
1807164
18067209
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vxid
3/218
4/7523
5/10
6/4
4/7523
4/7523
5/10
6/4

H+Hhet Hhet

27052756
27052757
27052758
27052759
27052756

| sed 's/M/\t/g’
lock_type | relname
_______________ +__________
transactionid |
transactionid |
transactionid |
transactionid |
transactionid |
tuple | lockdemo
tuple | lockdemo
tuple | lockdemo

®eos 30N % Update TORAYFI S

\! psql -e -c '"SELECT * FROM lockinfo_hierarchy;"

(e BN aviNeV)



\!

®eos 30N % Update TORAYFI S

psql -e -c¢ 'SELECT * FROM lockviewl;'
FROM lockviewl;

SELECT *
pid
1553323
1553323
1553323
1553323
1553323
1807114
1807114
1807114
1807114
1807114
1807164
1807164
1807164
1807164
1807209
1807209
1807209
1807209

vxid

3/218
4/7523
4/7523
4/7523
4/7523
4/7523
5/10
5/10
5/10
5/10
6/4
6/4
6/4
6/4

koichi=*# COMMIT,;

79

lock_type

transactionid
relation
relation
relation
relation
transactionid
relation
relation
tuple
transactionid
transactionid
relation
relation
tuple
transactionid
relation
relation
tuple
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| sed 's/*/\t/g'

lock_mode
Exclusivelock
AccessSharelLock
AccessSharelLock
RowExclusivelock
RowExclusivelock
Exclusivelock
RowExclusivelock
RowExclusivelock
AccessExclusivelock
SharelLock
Exclusivelock
RowExclusivelock
RowExclusivelock
AccessExclusivelock
Exclusivelock
RowExclusivelock
RowExclusivelock
AccessExclusivelock

“~t Attt ettt ettt ottt

27052756

27052757

27052756
27052758

27052759

i_lockdemo
lockdemo
i_lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo



—
®eos  TykFAYY
DELETE FROM lockdemo;

INSERT INTO lockdemo VALUES (50), (80);
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®eos  TykAOvY
BEGIN WORK;

UPDATE lockdemo SET col = 50 WHERE col = 50;

SELECT pg_backend_pid();
pg_backend_pid

1553323

SELECT txid_current();
txid_current

27052762
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®eos  TykAOvY

\! psql -e -c 'BEGIN WORK; \
UPDATE lockdemo SET col =
UPDATE lockdemo SET col =
COMMIT ;"' | \
sed 's/A/\t/g' &
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81 WHERE col
51 WHERE col



®eos  TykAOvY

koichi=*# \! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g’
SELECT * FROM lockviewl;
pid |  vxid | lock_type | lock_mode | granted | xid_lock | relname

————————— e T et o s T
1553323 | 3/221 | transactionid | Exclusivelock | t | 27052762 |
1553323 | 3/221 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/221 | relation | RowExclusivelock | t | | lockdemo
1829314 | 4/8071 | transactionid | Exclusivelock | t | 27052763 |
1829314 | 4/8071 | relation | RowExclusivelock | t | | i_lockdemo
1829314 | 4/8071 | relation | RowExclusivelock | t | | lockdemo
1829314 | 4/8071 | tuple | AccessExclusivelock | t | | lockdemo
1829314 | 4/8071 | transactionid | SharelLock | f | 27052762 |
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®eos  TykAOvY

\! psql -e -c¢ 'SELECT * FROM lockview2;' | sed 's/*/\t/g'
SELECT * FROM lockview?2;
pid |  vxid | lock_type | page | tuple | classid | objid | objsubid
————————— e s e T S s T TP
1553323 | 3/221 | transactionid | | | | |
1553323 | 3/221 | relation | | | | |
1553323 | 3/221 | relation | | | | |
1829314 | 4/8071 | transactionid | | | | |
1829314 | 4/8071 | relation | | | | |
1829314 | 4/8071 | relation | | | | |
1829314 | 4/8071 | tuple | 0 | 17 | | |
1829314 | 4/8071 | transactionid | | | | |
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®eos  TykAOvY

\!

\!

deadlock_timeout DFLEEHLEDE®D lockview ZFXRKRI 5
psql -e -c 'SELECT pg_sleep(0.200); \

SELECT * FROM lockviewl;' | \

sed 's/M/\t/g' &

psql -e -c¢ 'SELECT pg_sleep(0.400); \

SELECT * FROM lockview2;' | \

sed 's/M/\t/g' &

RMD1TIE deadlock timeout DFLEHLET/IN\UI TS

UPDATE lockdemo SET col = 80 WHERE col = 80;

85
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®eos  TykAOvY

SELECT pg_sleep(0.200); SELECT * FROM lockviewl;

pid |  vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e T et o s T
1553323 | 3/221 | transactionid | Exclusivelock | t | 27052762 |
1553323 | 3/221 | relation | RowExclusivelock | t | | i_lockdemo
1553323 | 3/221 | relation | RowExclusivelock | t | | lockdemo
1553323 | 3/221 | tuple | Exclusivelock | t | | lockdemo
1553323 | 3/221 | transactionid | SharelLock | f | 27052763 |
1829314 | 4/8071 | transactionid | Exclusivelock | t | 27052763 |
1829314 | 4/8071 | relation | RowExclusivelock | t | | i_lockdemo
1829314 | 4/8071 | relation | RowExclusivelock | t | | lockdemo
1829314 | 4/8071 | tuple | AccessExclusivelock | t | | lockdemo
1829314 | 4/8071 | transactionid | SharelLock | f | 27052762 |
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87

OEDB

pid

1553323
1553323
1553323
1553323
1553323
1829314
1829314
1829314
1829314
1829314

Tykavyy

SELECT pg_sleep(0.400); SELECT * FROM lockview2;

vxid

3/221

4/8071
4/8071
4/8071
4/8071
4/8071

lock_type
_______________ +
transactionid |
relation |
relation |
tuple |
transactionid |
transactionid |
relation |
relation |
tuple |
transactionid |
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| page | tuple
______ +_______
|
|
|
0 | 18
|
|
|
|
0 | 17
|



®eps  TYRFAYY

ERROR: deadlock detected

DETAIL: Process 1829314 waits for ShareLock on transaction 27052762; blocked by process 1553323.
Process 1553323 waits for ShareLock on transaction 27652763; blocked by process 1829314.

HINT: See server log for query details.

commit;
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®eoB  3DDMIUFHLavITEKDTYRAYY

DELETE FROM lockdemo;

INSERT INTO lockdemo VALUES (40), (60), (89);
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®eoB  3DDMIUFHLavITEKDTYRAYY

BEGIN WORK;
UPDATE lockdemo SET col = 40 WHERE col = 40;

SELECT pg_backend_pid();
pg_backend_pid

1553323

SELECT txid_current();
txid_current

27052771
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®eos  3DDEIUTHLavITEBTYRAYY

\! psql -e -c 'BEGIN WORK;

\

UPDATE lockdemo SET col = 61 WHERE col = 60; \
UPDATE lockdemo SET col = 41 WHERE col = 40:;: \
COMMIT;" | \
sed 's/M/\t/g' &

\! psgql -e -c 'BEGIN WORK; \
UPDATE lockdemo SET col = 81 WHERE col = 80:; \
UPDATE lockdemo SET col = 61 WHERE col = 60; \

COMMIT:' | \
sed 's/A/\t/g' &
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®eos  3DDEIUTHLavITEBTYRAYY

\! psgql -e -c 'SELECT pg_sleep(0.2060); \
SELECT * FROM lockviewl;' | \
sed 's/M/\t/g' &

\! psgql -e -c 'SELECT pg_sleep(0.460); \
SELECT * FROM lockview2;' | \
sed 's/*M/\t/g' &

-- RMITTIE deadlock timeout Z&FLEaHET/HN\VFTT 3B
UPDATE lockdemo SET col = 86 WHERE col = 80;
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OEDB

32D F I avIZKBTyRAYY

SELECT pg_sleep(0.200); SELECT * FROM lockviewl;

93

pid

1553323
1553323
1553323
1835865
1835865
1835865
1835865
1835865
18358760
18358760
18358760
18358760
18358760

vxid

3/228
4/8239
4/8239
4/8239
4/8239
4/8239
5/20
5/20
5/20
5/20
5/20

lock_type

transactionid
relation
relation
transactionid
relation
relation
tuple
transactionid
transactionid
relation
relation
tuple
transactionid
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lock_mode

Exclusivelock

RowExclusivelLock
RowExclusivelLock

Exclusivelock

RowExclusivelLock
RowExclusivelLock
AccessExclusivelock

SharelLock
Exclusivelock

RowExclusivelLock
RowExclusivelLock
AccessExclusivelock

SharelLock

e W o i o S o e S o o o o o i o o

xid_lock

27052771

27052772

27052771
27052773

27052772

i_lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo

i_lockdemo
lockdemo
lockdemo
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OEDB

32D F I avIZKBTyRAYY

SELECT pg_sleep(0.400); SELECT * FROM lockview2;

pid

1553323
1553323
1553323
1835865
1835865
1835865
1835865
1835865
18358760
18358760
18358760
18358760
18358760

vxid

3/228
4/8239
4/8239
4/8239
4/8239
4/8239
5/20
5/20
5/20
5/20
5/20

lock_type
_______________ +
transactionid |
relation |
relation |
transactionid |
relation |
relation |
tuple |
transactionid |
transactionid |
relation |
relation |
tuple |
transactionid |
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| page | tuple
______ +_______
|
|
|
|
|
|
0 | 30
|
|
|
|
0 | 31
|



®eoB  3DDMIUFHLavITEKDTYRAYY

ERROR: deadlock detected

DETAIL: Process 1553323 waits for SharelLock on transaction 27052773; blocked by process
1835870.

Process 1835870 waits for SharelLock on transaction 27052772; blocked by process 1835865.
Process 1835865 waits for SharelLock on transaction 27052771; blocked by process 1553323.
HINT: See server log for query details.

commit;

95 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos EERICIXOVIFEDHAOINERLET

TYROYILRHIIGEIL. ST I avFEL YA IIILIZEYET

waiting-for

waiting-for
waiting-for

deadlock_timeout @ BfE LRI
AYINERBTEEMES. oY
Yo oy oFbEEiTL
T YA ESIMEER
RFET

Trans-
action
T1

waiting-for

Trans-
action
T5

waiting-for

* Jim Gray et al., “Transaction Processing”, Morgan Kaufmann, 1993, pp.425,
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DELETE FROM lockdemo;

INSERT INTO lockdemo VALUES (1);
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®epB  Serializable

BEGIN WORK;

SELECT * FROM lockdemo;
col
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®epB  Serializable

SELECT pg_backend_pid();
pg_backend_pid

1884726

SELECT txid_current();
txid_current

27052777
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®epB  Serializable

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/A/\t/g'
SELECT * FROM lockviewl;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— e et it s et et e
1884726 | 3/865 | transactionid | Exclusivelock | t | 27052777 |
1884726 | 3/865 | relation | AccessSharelLock | t | | i_lockdemo
1884726 | 3/865 | relation | AccessSharelLock | t | | lockdemo

COMMIT;
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®epB  Serializable

BEGIN WORK;
ET TRANSACTION ISOLATION LEVEL SERIALIZABLE;

SELECT * FROM lockdemo;
col
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®epB  Serializable

SELECT pg_backend_pid();
pg_backend_pid

1884726

SELECT txid_current();
txid_current

27052778
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®epB  Serializable

\! psql -e -c 'SELECT * FROM lockviewT;'
SELECT * FROM lockviewT;

pid | vxid | lock_type |
————————— Fom ¢
1884726 | 3/866 | transactionid |
1884726 | 3/866 | relation |
1884726 | 3/866 | relation |
1884726 | 3/866 | relation |

COMMIT;
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| sed 's/A/\t/g'

lock_mode | granted | xid_lock | relname
———————————————— T e It TP
Exclusivelock | t | 27052778 |
AccessSharelLock | t | | i_lockdemo
AccessSharelLock | t | | lockdemo
SIReadLock | t | | lockdemo



®eos  HRHGE

Predicate Lock & &IENBFi%:

o LDRIUHILAVNEDRATINERANERET S
o EZAAEMORIL. COESAHCFEI IHRARAEITOTVNINEINEFIVITH
o BARAAEITIEZIL., COFARAEFEIDHESRAAZITOTVINEIAETFIVITS

L, MVCC &(FIhIZL1=3EE (2> TLVS, (sre/backend/storage/lmgr/predicate.c)

o OVIDHEEIL, 7 R—T-FT—TIL
o OVIEMMELLEBE TH>R—T>T—TINEAYIBEHEFIRAL—30T B

FRREICENIE LEEDT—/INURE 5% f1&D & (PGCon TDEE),
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koichi=# \d lockdemo
Table "public.lockdemo™

Column | Type | Collation | Nullable | Default
-------- e e it R PP
col | integer | | |

Indexes:

"i_lockdemo" UNIQUE, btree (col) CLUSTER
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®eos  Unique [EDEMTOOYELY

BEGIN WORK;
INSERT INTO lockdemo VALUES (2);

SELECT pg_backend_pid();
pg_backend_pid

1884726

SELECT txid_current();
txid_current

27052779
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®eos  Unique [EDEMTOOYELY

\! PGOPTIONS='-c statement_timeout=200"' \

psql -e -c 'INSERT INTO lockdemo VALUES (2);' | \
sed 's/M/\t/g' &
\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname

————————— T T T e e e S
1884726 | 3/876 | transactionid | Exclusivelock | t | 27052779 |
1884726 | 3/876 | relation | RowExclusivelock | t | | lockdemo
1888807 | 5/22 | transactionid | Exclusivelock | t | 27052780 |
1888807 | 5/22 | relation | RowExclusivelock | t | | i_lockdemo
1888807 | 5/22 | relation | RowExclusivelock | t | | lockdemo
1888807 | 5/22 | transactionid | Sharelock | f | 27052779 |

SELECT pg_sleep(0.400);
ERROR: canceling statement due to statement timeout

ROLLBACK WORK;

107 © Copyright EnterpriseDB Corporation, 2022. All rights reserved.



®eos TS HHL T

UPDATE lockdemo SET col = 1;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— T T T e e e S
1884726 | 3/877 | transactionid | Exclusivelock | t | 27052781 |
1884726 | 3/877 | relation | RowExclusivelock | t | | i_lockdemo
1884726 | 3/877 | relation | RowExclusivelock | t | | lockdemo
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®eos BT SHHL 3
SAVEPOINT lockdemoT;

UPDATE lockdemo SET col = 2;

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— T T T e e e S
1884726 | 3/877 | transactionid | Exclusivelock | t | 27052781 |
1884726 | 3/877 | transactionid | Exclusivelock | t | 27052782 |
1884726 | 3/877 | relation | RowExclusivelock | t | | i_lockdemo
1884726 | 3/877 | relation | RowExclusivelock | t | | lockdemo
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®eos BT SUHHL 3y
ROLLBACK WORK TO SAVEPOINT lockdemoT;
UPDATE lockdemo SET col = 3;
\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
\timing on

Timing is on.
SELECT * FROM lockviewT;

pid | vxid | lock_type | lock_mode | granted | xid_lock | relname
————————— T T T e e e S
1884726 | 3/877 | transactionid | Exclusivelock | t | 27052781 |
1884726 | 3/877 | transactionid | Exclusivelock | t | 27052783 |
1884726 | 3/877 | relation | RowExclusivelock | t | | i_lockdemo
1884726 | 3/877 | relation | RowExclusivelock | t | | lockdemo
COMMIT;
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®epe  Advisory Locks

koichi=# BEGIN

SELECT pg_advisory_lock(col) FROM lockdemo;
pg_advisory_lock

\! psql -e -c 'SELECT * FROM lockviewl;' | sed 's/*/\t/g'
SELECT * FROM lockviewT;
pid | vxid | lock_type lock_mode granted xid_lock relname

1884726 | 3/878 | advisory Exclusivelock
1884726 | 3/878 | relation | AccessSharelLock
1884726 | 3/878 | relation | AccessSharelLock

i_lockdemo
lockdemo
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®epe  Advisory Locks

\! psql -e -c 'SELECT * FROM lockview2;' | sed 's/*/\t/g'
SELECT * FROM lockview?2;
pid | vxid | lock_type page | tuple classid objid objsubid
1884726 | 3/878 | advisory 0 3 1

1884726 | 3/878 | relation
1884726 | 3/878 | relation

SELECT pg_advisory_unlock(col) FROM lockdemo;
pg_advisory_unlock

COMMIT;
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®epB  pg_locks &pg_stat_activity Zjoind S

- DYy I TEESIDT, —BHEL—IZETEHL
CREATE VIEW lock_stat_view AS
SELECT pg_stat_activity.pid AS pid,
query, wait_event, vxid, lock_type,
lock_mode, granted, xid_lock
FROM lockview JOIN pg_stat_activity ON (lockview.pid = pg_stat_activity.pid);
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®epB  pg_locks &pg_stat_activity Zjoind S

BEGIN WORK;
UPDATE lockdemo SET col = 1;

SELECT pg_backend_pid();
pg_backend_pid

1884726

SELECT txid_current();
txid_current

27052789
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\! psql -e -c 'UPDATE lockdemo SET col
\! psql -e -c 'UPDATE lockdemo SET col
\! psql -e -c 'SELECT * FROM lock_stat_

pid |
————————— +
1884726 |
1884726 |
1884726 |
1893933 |
1893933 |
1893933 |
1893933 |
1893934 |
1893934 |
1893934 |
1893934 |
1893934 |

pg_locks &pg_stat_activity Zjoind 5

SELECT
SELECT
SELECT
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE

=2;'
=3;'
view; '

txid_current();
txid_current();
txid_current();

lockdemo
lockdemo
lockdemo
lockdemo
lockdemo
lockdemo
lockdemo
lockdemo
lockdemo

SELECT pg_blocking_pids(1893933);

pg_blocking_pids

{1893934}

SELECT pg_blocking_pids(1893934);

pg_blocking_pids

{1884726}

COMMIT;
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SET
SET
SET
SET
SET
SET
SET
SET
SET

col
col
col
col
col
col
col
col
col

| sed 's/A/\t/g' &
| sed 's/A/\t/g' &
sed 's/A/\t/g’

I
+
I
I
I
I
I
I
I
I
I
I
:

wait_event

ClientRead
ClientRead
ClientRead
tuple

tuple

tuple

tuple
transactionid
transactionid
transactionid
transactionid
transactionid

© Copyright EnterpriseDB Corporation, 2022. All rights reserved.

P S A

4/9211
4/9211
4/9211
4/9211
5/26
5/26
5/26
5/26
5/26

- 4=

lock_type |
_______________ +
transactionid |
relation |
relation |
transactionid |
relation |
relation |
tuple |
transactionid |
relation |
relation |
tuple |
transactionid |

lock_mode
Exclusivelock
RowExclusivelock
RowExclusivelock
Exclusivelock
RowExclusivelock
RowExclusivelock
AccessExclusivelock
Exclusivelock
RowExclusivelock
RowExclusivelock
Exclusivelock
SharelLock

granted | xid_lock

_________ Fmm— e —————
t | 27052789
t I
t I
t | 27052791
t I
t I
f I
t | 27052790
t I
t I
t I
f | 27052789
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