VACUUM Strategy:
Autovacuum, FSM




® Postgres consultant for End Point







What we’ll cover

¢ VACUUM basics: MVCC, FULL
® The old Free Space Map (8.0->8.3)
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e The new Free Space
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Why VACUUM sucks

® Lots of I/O




VWhy do we have
VACUUM anyway?

® Normal maintenance for dead rows




VACUUMing for
normal maintenance

Let’s start with: MVCC




VACUUMing for
normal maintenance

MVCC - Pessimistic rollback behavior




A very simple example

e SIMPLE.ABSTRACTED.

® | am not explaining HOT today.



http://www.pgcon.org/2008/schedule/events/105.en.html
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How MVCC works

Table

“Cats are not very cute.”’




Example |

Table

ID #2 - SELECT “Cats are not very cute.”




How MVCC works

Table

ID #2 - SELECT “Cats are not very cute.”
“Cats are adorable.” ID #3 - UPDATE
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B There’s a
New row
version!




How MVCC works

Table

ID #2 - SELECT “Cats are not very cute.”

“Cats are adorable.”




How MVCC works

Table

ID #2 - SELECT “Cats are not very cute.
ID #4 - SELECT “Cats are adorable.”




How MVCC works

“Cats are adorable.”’




Example

Table

“Cats are adorable.”’

ID #6 - UPDATE




Example

Table

“Cats are adorable.”’

ID #6 - UPDATE



Vacuum?




Vacuum!

Table

“Cats are adorable.”’




Table

“Cats are adorable.”’







BLOAT

® A measure of how space “dead tuples” take
dexes
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BLOAT Avoidance!

e VACUUM regularly
® Keep Free Space Map big enough (pre 8.4)

° Monltor bloat W|th check postgres
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SELECT O
schemaname, tablename, reltuples::bigint, r B , O ‘ \ I

ROUND (CASE WHEN otta=0 THEN 0.0 ELSE sml.relpages/otta::numeric END,1l) AS tbloat,
CASE WHEN relpages < otta THEN 0 ELSE relpages::bigint - otta END AS wastedpages,
CASE WHEN relpages < otta THEN 0 ELSE bs*(sml.relpages-otta)::bigint END AS wastedbytes,
CASE WHEN relpages < otta THEN 'O bytes'::text ELSE (bs*(relpages-otta))::bigint || ' bytes' END AS wastedsize,
iname, ituples::bigint, ipages::bigint, iotta,
ROUND (CASE WHEN iotta=0 OR ipages=0 THEN 0.0 ELSE ipages/iotta::numeric END,1l) AS ibloat,
CASE WHEN ipages < iotta THEN 0 ELSE ipages::bigint - iotta END AS wastedipages,
CASE WHEN ipages < iotta THEN 0 ELSE bs*(ipages-iotta) END AS wastedibytes,
CASE WHEN ipages < iotta THEN 'O bytes' ELSE (bs*(ipages-iotta))::bigint || ' bytes' END AS wastedisize
FROM (

SELECT
schemaname, tablename, cc.reltuples, cc.relpages, bs,
CEIL((cc.reltuples*((datahdr+ma-

(CASE WHEN datahdr%ma=0 THEN ma ELSE datahdr%ma END))+nullhdr2+4))/(bs-20::float)) AS otta,
COALESCE(c2.relname, '?') AS iname, COALESCE(c2.reltuples,0) AS ituples, COALESCE(c2.relpages,0) AS ipages,
COALESCE (CEIL((c2.reltuples*(datahdr-12))/(bs-20::float)),0) AS iotta

FROM (
SELECT

ma,bs,schemaname, tablename,

(datawidth+(hdr+ma- (case when hdr%ma=0 THEN ma ELSE hdr%ma END)))::numeric AS datahdr,

(maxfracsum* (nullhdr+ma-(case when nullhdrfma=0 THEN ma ELSE nullhdrf%ma END))) AS nullhdr2
FROM (

SELECT

schemaname, tablename, hdr, ma, bs,
SUM( (1-null frac)*avg width) AS datawidth,
MAX(null frac) AS maxfracsum,
hdr+(
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Fixing bloat

o VACUUM FULL




Transaction
wraparound

® T[ransaction wrap around avoidance!

® This is a counter.
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VACUUM
vs VACUUM FULL

VACUUM updates the Free Space Map, and
marks space to be reused
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VACUUM: pre 8.0
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VACUUM strategy: 8.0




VACUUM strategy: 8.0

® Manual VACUUMing




Managing VACUUM

vacuum cost limit = 200 # 1-10000 credits
vacuum cost page hit =1 # 0-10000 credits
fzacuun. cost+pa-e mlss_
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Managing VACUUM

vacuum cost limit = 200 # 1-10000 credits

vacuum cost page hit =1 # 0-10000 credits
vacuum cost page miss = 10 # O-lOOOO credits
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Managing VACUUM

vacuum cost limit = 200 # 1-10000 credits

vacuum cost page hit =1 # 0-10000 credits
vacuum cost page miss = 10 # O-lOOOO credits
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Managing VACUUM

vacuum cost limit = 200 # 1-10000 credits

vacuum cost page hit =1 # 0-10000 credits

’Vacuum cost page mlss =10 # 0-10000 credlts
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Managing VACUUM

vacuum cost delay = 0 # 0-1000 milliseconds

cost delay number of mllllseconds for VACUUM to sleep
. Y-Y=-Ye & T Ng The , Q t ' lt : o LA B

e .'“4 4 _-H S
o Rk 25 g B ok ) N :
: b s et Ly {Fti} ‘ '.' i“ o) “" "’J‘ '? ;)‘ (3 .
: o< Lhe < f 3,-\ N e |




Managing VACUUM

vacuum freeze min age = 100000000




8.1: Autovacuum




Managing autovacuum

autovacuum = on
log autovacuum min duration = -1

I
o
N

autovacuum vacuum scale factor
autovacuum analyze scale factor
autovacuum_vacuum threshold = 50

I
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Managing autovacuum

autovacuum = oOn
log autovacuum min duration = -1

-1: don’t log
0: log all
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Managing autovacuum

autovacuum vacuum scale factor = 0.2
altoyvacuum.analyze . .scale:factor =..0.]

How much of a table can change beforeVACUUM or




Managing autovacuum

vacuum threshold =

vacuum base threshold




Managing autovacuum
(before 8.4)

postgres@planetbeta:5432=# \d pg autovacuum
Table "pg catalog.pg autovacuum"

Column Type Modifiers
__________________ Shaaedvss bt Netpe BV ol o £ LK S e i s
vacrelid oid not null
enabled boolean not null
vac base thresh integer not null
vac_ scale factor real not null
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Managing autovacuum
(before 8.4)

Caveats:
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Managing autovacuum
(8.4)

Set with Storage Parameters.

http://www.postgresql.org/docs/8.4/static/sql-
createtable htmI#SQL CREATETABLE-STORAGE-
, ETERS i s
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Managing autovacuum
(8.4)

Can also change parameters after table is created with
ALTER TABLE commands.
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Managing autovacuum

(8.4)

All options also include a separate configuration control for
toast, specified by prefixing the setting with ‘toast.’.

autovacuum enabled
autovacuum vacuum scale factor
autovacuum analyze scale factor
autovacuum vacuum threshold
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Old Free Space Map
(before 8.4)

® A shared memory block

® Requires a stop/start database to adjust




Old Free Space Map

Parameters to adjust:

ax_fsm

Pages
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Example
VACUUM VERBOSE

TNEOs ifrce goelce melg cemriEedns St PegEs
in 608 relations

DEEA LI Naide otadugof b2 Baisadcasilobcivase
in use (including overhead) .




® Free Space Map and Visibility Map

® Heikki Linnakangas, lead developer



http://wiki.postgresql.org/wiki/Image:FSM_and_Visibility_Map.pdf
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New Free Space Map

® Binary tree structure




Free Space Map




Searching




Visibility Map

® A bitmap of heap pages

® 1 means “all tuples on page are visible to all
transactions”




Partial VACUUM in 8.4!




Example

Eesle=1ae@RER IR IRA R T e dieicl L Giialaiiaie 44
CREATE TARLE

Losit= i INSERT INTO test SELECT




Version 8.3 VACUUM

test=# VACUUM VERBOSE test;
TNIBds weletitnllag “oitellle, ceget

INFO: "test": removed 49999 row versions 1in
197 pages

LRGeS o el folanichE O OO S isa s opva lo et 00
_nonremovable row ver81ons 1n 393 ‘pages
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Version 8.3 VACUUM

test=# VACUUM VERBOSE test;
N0 waic i aliney - Wotloll e s test ¥

INFO: "test": found 0 remowvable, 50001
nonremovable row versions 1n 393 pages

DL Dgsele Sid it onisic kil stileann el
removed yet.
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Version 8.4 VACUUM

test=# VACUUM VERBOSE test;
NG a7 a el amivaicistiniiadiicatsacial!

INFO: "test": found 0 removable, 8141 nonremovable
N7 SEEE RO S TAT) 228 @il of 393 pages
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test=# VACUUM VERBOSE test;
RNE Qe vra cuilnidisaicheini it enatvie st

NGl olailibas o niclisfiesc cmorralailic pdal@gen onie ameszaliliesaiaon
versions in 31 out of 333 pages
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FSM & VM: file forks
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Questions!




Thanks!

® Jom for making lazy VACUUM!
for rewriting the Free '
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® Heikki Linnakangas
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VACUUM Strategy:
Autovacuum, FSM
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