Mode

Lock Modes

Used

Access Share Lock

Row Share Lock

Row Exclusive Lock
Share Lock

Share Row Exclusive Lock
Exclusive Lock

Access Exclusive Lock

SELECT

SELECT FOR UPDATE

INSERT, UPDATE, DELETE

CREATE INDEX

EXCLUSIVE MODE but allows ROW SHARE LOCK
Blocks ROW SHARE LOCK and SELECT...FOR UPDA
ALTER TABLE, DROP TABLE, VACUUM, and unqualsi
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Transaction Status

pg_clog

XID  Status flags

oog |[0i0|0i1 (00|10

xmin Xxmax

00 In Progress
01 Aborted
10 Committed
Transaction Id (XID)



v

v

v

v

Multi-Version Concurrency Control

Each query sees only transactions completed before it started
On query start, PostgreSQL records:

» the transaction counter
» all transaction id’s that are in-process

In a multi-statement transaction, a transaction’s own
previous queries are also visible

The above assumes the default read committed isolation level
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MVCC Tuple Requirements

» Visible tuples must have a creation transaction id that:

» is a committed transaction
> is less than the transaction counter stored at query start and
» was not in-process at query start

» Visible tuples must also have an expire transaction id that:

> is blank or aborted or
» is greater than the transaction counter stored at query start or
» was in-process at query start
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47
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64
78

Cre
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78

MV CC Behavior

INSERT

DELETE

old (delete)
UPDATE

new (insert)

UPDATE is effectively a DELETE and an INSERT.
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Create-Only

Cre 30
Exp

Cre 50
Exp

Cre 110
Exp

Create & Expire

Cre 30
Exp 80

Cre 30
Exp 75

Cre 30
Exp 110

MVCC Examples

Visible Sequential Scan

Invisible Snapshot

The highest—-numbered
Invisible committed transaction: 100

Open Transactions: 25, 50, 75

o For simplicity, assume all other
Invisible transactions are committed.

Visible

Visible

Internally, the creation xid is stored in the system column ’xmin’, and expire in ’xmax’.
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pg_database

System Tables

pg_amproc
amopclaid
pg_conversion _ - _amproc
conproc
pg_language
pg_cast pg_proc pg_constraint T -7 pg_am
castsource prolang contypid = - _. - amgettuple
casttarget prorettype e ] :‘\? aminsert
castfunc -7 - pg_opclass \:‘ i
T - ':0:: amrescan
. 'i;:::\ amendscan
pg_index pg_class pg_type pg_operator 'Lv':v ammarkpos
indexrelid reltype typrelid oprleft ';‘,'\ amrestrpos
indrelid relam typelem oprright ,*,\ ambuild
relfilenode typinput oprresult || ambulkdelete
reltoastrelid typoutput oprcom amcostestimate
idlxi oprnegate //
oprisortop
oprrsortop
oprcode
pg_inherits pg_attribute pg_attrdef oprrest pg_amop
inhrelid attrelid adrelid oprjoin amopclaid
inhparent attnum adnum amopopr
atttypid

pg_statistic

starelid

staattnum

staop

B [ o
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