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Why this talk



https://www.2ndQuadrant.com

2ndQuadrant
PostgreSQL Solutions for the Enterprise

●

●

●

○

○

○

●

Best Practices : Vacuum
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Future Talks
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Postgres Internals Basics
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Tables, Files, Blocks and Memory

… .

….

…. Buffer Cache
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About MVCC

Account (aid int, bid int, bal int, comment char(50))

3,1,500,’tom acct.’3,1,500,’tom acct’

Begin
Update Accounts set bal = 
1000 
where aid = 3;
Commit

Dead
Tuple

Live 
Tuple

Select bal from Account 
where aid =3;

Begin

Commit3,1,1000,’tom acct’
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Something that happens 
regularly

“

3,1,500,’tom acct’

Account (aid int, bid int, bal int, comment char(50))

3,1,1000,’tom acct.’

3,1,500,’tom acct’

Update Accounts set 
bal = 1000 
where aid = 3;

Dead
Tuple

Live 
Tuple

update …
delete ...
update ...
update …
update ...
delete …
update …
delete …
update …
update …
delete ...
update ...
update …
update ...
delete …
update …
delete …
update ...
update ...
update …
update ...
delete …
update …
delete …
update ...

3, 1,500,’tom acct’

3,1,500,’tom acct’
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Not just the table .. but 
the indexes 9,12,8,’steve acct’

3,1,100,’tom acct’

8,2,1200,’bob acct’
9,4,1500,’marc acct’

15,18,20,’marc acct’

27,3,75,’ro acct’

35,12,8,’sue acct’

32,12,8,’mary acct’

11,7,2000,’’

3,1,500,’tom acct’
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Why bloat is a problem
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Why excessive bloat is a problem

shared_buffers

select * from pgbench_accounts;

or

shared_buffers
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Some Elements of a Page and a Tuple
Page Header ItemID ItemID

5,1,1000,’fred acct’Row Header3,1,500,’tom acct’   Row Header
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After an Update
Page Header ItemID ItemID

5,1,1000,’fred acct’Row Header3,1,500,’tom acct’   Row Header

3,1,10000,’tom acct’Row Header

ItemID

update bal=10000 
where id = 3;
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Over time ….

Page Header
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Vacuum is a 3 phase process
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A three phase process: Phase 1

Ph
as

e 
1

maintenance_work_mem
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A three phase process: Phase 1

Ph
as

e 
1
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A three phase process: Phase 2
Phase 2: Reclaim Dead Tuples from Index by 
scanning workmem values.

M
aintenance_w

ork_m
em

 (item
 ptrs)

P
ha

se
 2

Dead ItemID

Live Item Ptr

Avail. ID slot Index Post Vacuum
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A three phase process: Phase 3

Ph
as

e 
3

maintenance_work_mem
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Vacuum Full

Vacuum Full

Full Table 
Lock
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● maintenance_work_mem
○

●
○

○

●
○

Running Vacuum
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Running Vacuum
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Autovacuum Workers

Vacuum 
launcher 
Process

Accounts

Branches

Tellers

Worker 
Process

Buffer 
(maint_work_mem 
in size)

Buffer 
(maint_work_mem 
in size).

Worker 
Process
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Tuning Autovacuum

●

●
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Should auto-vacuum 
vacuum a table? 3, 1,500,’tom acct’

3,1,500,’tom acct’postgresql.conf
autovacuum_vacuum_scale_factor = 0.2
autovacuum_vacuum_threshold = 5
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Throttling Autovacuum 

autovacuum_cost_limit

autovacuum_cost_limit

autovacuum_cost_delay
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Autovacuum and Workers

Enable auto_vacuum postgresql.conf

You configure the number of auto_vacuum  workers in 
postgresql.conf setting autovacuum_max_workers.

When autovacuum_naptime expires vacuum determines if a 
worker should be launched based on state of tables and 
postgresql.conf settings.

3, 1,500,’tom acct’

3,1,500,’tom acct’
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○

●
○  vacuum_cost_limit

○  vacuum_cost_delay

○ vacuum_scale_factor

●

● vacuum_cost_limit

Best Practices Thresholds
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○

●
○  vacuum_cost_limit

○  vacuum_cost_delay

○ vacuum_scale_factor

●

Best Practices Thresholds
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Some design principles around vacuum
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Best Practices Monitoring
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Vacuum Summary

●

●

●
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Thank you!

mailto:tom.kincaid@2ndquadrant.com
mailto:andrew.dunstan@2ndquadrant.com
mailto:info@2ndquadrant.com
http://www.2ndquadrant.com
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A three phase process: Phase 1
9,12,33,’steve acct’

9,12,8,’steve acct’

3,1,100,’tom acct’

9,12,00,’steve acct’

3,1,101,’tom acct’

3,1,100,’frank acct’

3,1,100,’joe acct’

3,1,4,’tom acct’
3,1,75,’tom acct’

3,1,21,’tom acct’

8,2,1200,’bob acct’
9,4,1500,’marc acct’

15,18,20,’marc acct’
3,1,21,’tom a’
3,1,21,’tom acct’

9,12,75’steve acct’

27,3,75,’ro acct’

35,12,8,’sue acct’

32,12,8,’mary acct’

11,7,2000,’’

3,1,21,’liz acct’

3,1,21,’frnk acct’

3,1,233,’tom acct’

3,1,21,’tom acct’

3,1,17,’tom acct’

3,1,12,’tom acct’

3,1,54,’tom acct’

3,1,75,’tom acct’

3,1,500,’tom acct’

maintenance_work_mem

Ph
as

e 
1
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A three phase process: Phase 1
9,12,33,’steve acct’

9,12,8,’steve acct’

3,1,100,’tom acct’

8,2,1200,’bob acct’
9,4,1500,’marc acct’

15,18,20,’marc acct’

27,3,75,’ro acct’

35,12,8,’sue acct’

32,12,8,’mary acct’

11,7,2000,’’

3,1,21,’liz acct’

3,1,21,’frnk acct’

3,1,233,’tom acct’

3,1,54,’tom acct’

Ph
as

e 
1
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Vacuum Full
9,12,8,’steve acct’

3,1,100,’tom acct’

8,2,1200,’bob acct’
9,4,1500,’marc acct’

15,18,20,’marc acct’

27,3,75,’ro acct’

35,12,8,’sue acct’

32,12,8,’mary acct’

11,7,2000,’’

3,1,500,’tom acct’

Vacuum Full

9,12,8,’steve acct’

3,1,100,’tom acct’

8,2,1200,’bob acct’
9,4,1500,’marc acct’

15,18,20,’marc acct’
27,3,75,’ro acct’

35,12,8,’sue acct’

32,12,8,’mary acct’

11,7,2000,’’

Full Table 
Lock
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A three phase process: Phase 3
9,12,8,’steve acct’

3,1,100,’tom acct’

8,2,1200,’bob acct’
9,4,1500,’marc acct’

15,18,20,’marc acct’

27,3,75,’ro acct’

35,12,8,’sue acct’

32,12,8,’mary acct’

11,7,2000,’’

3,1,500,’tom acct’

Phase 3: Make the item ptr slots available for reuse.

maintenance_work_mem

Phase 3


