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ALTER TABLE <table_name> SET (autovacuum_analyze_threshold = <threshold rows>)
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SELECT

relname AS TableName,n_live_tup AS LiveTuples,n_dead_tup AS DeadTuples,
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create table t1 ( a int, b int, c int );
alter table tl1l set (autovacuum_enabled=false);

apgl=> \d+ tl
Table "public.t1l"
Column | Type | Collation | Nullable | Default | Storage | Stats target | Description

———————— R e e e et e
e e

| integer | | | | plain | |
b | integer | | | | plain | |

| integer | | | | plain | |

Access method: heap
Options: autovacuum_enabled=false

El 0|2 t101 1840t 7Ho| e F7bELIC},

apgl=> select count(*) from t1;
count

1000000

(1 row)

E{O|E t12| EA:

vacuum 2 cleanup XHd2 HEZ Al 9
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select * from pg_stat_all_tables where relname='tl';

-[ RECORD 1 J------- tommm -
relid | 914744
schemaname | public
relname | t1
seq_scan | 0
seq_tup_read | ©
idx_scan |
idx_tup_fetch |
n_tup_ins | 1000000
n_tup_upd | @
n_tup_del | 0
n_tup_hot_upd | ©
n_live_tup | 1000000

n_dead_tup | ©
n_mod_since_analyze | 1000000
last_vacuum |
last_autovacuum
last_analyze
last_autoanalyze
vacuum_count
autovacuum_count
analyze_count
autoanalyze_count | @

I
|
I
| 0
| 0
| 0

SIETPN

7t

i

create index i2 on tl1 (b,a);

EXPLAIN BHHEZ2 A™eLICHER 1).

Bitmap Heap Scan on tl1 (cost=10521.17..14072.67 rows=5000 width=4)

Recheck Cond: (a = 5)

# Bitmap Index Scan on i2 (cost=0.00..10519.92 rows=5000 width=0)

Index Cond: (a = 5)
(4 rows)

EXPLAIN ANALYZE EHE2 A™ELICHER 2).

explain (analyze,buffers,costs off) select a from tl where b = 5;

QUERY PLAN

vacuum ! cleanup 242 HEZ A
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Bitmap Heap Scan on tl (actual time=0.023..0.024 rows=1 loops=1)
Recheck Cond: (b = 5)

Heap Blocks: exact=1

Buffers: shared hit=4

# Bitmap Index Scan on i2 (actual time=0.016..0.016 rows=1 loops=1)
Index Cond: (b = 5)

Buffers: shared hit=3

Planning Time: 0.054 ms

Execution Time: 0.076 ms

(9 rows)

E| 0|2 01 M autovacuumO| H|& A3t =|T0 EXPLAIN EXPLAIN ANALYZE 0| 8522 +3E|
X| ekt 7| E0d & ANALYZE BE2 CHE H&E S ZAIRLICE oA EH|o|22 gf2 ¥dIo|ESt
EXPLAIN ANALYZE H|&l2 CtA| M5l E70&LICt
update tl set a=8 where b=5;
explain (analyze,buffers,costs off) select a from tl where b = 5;
O|A| EXPLAIN ANALYZE H23(Z2H 3)0| EAIELICH
apgl=> explain (analyze,buffers,costs off) select a from tl where b = 5;
QUERY PLAN
Bitmap Heap Scan on tl1 (actual time=0.075..0.076 rows=1 loops=1)
Recheck Cond: (b = 5)
Heap Blocks: exact=1
Buffers: shared hit=5
# Bitmap Index Scan on i2 (actual time=0.017..0.017 rows=2 loops=1)
Index Cond: (b = 5)
Buffers: shared hit=3
Planning Time: 0.053 ms
Execution Time: ©0.125 ms
Al 29 A2 3 7kl HIR S HIT 8 OF Kl SHE £TI5HX| o 2k7| WS ofl A& W A AlZhe] 20|

7t EAIEL P.

O|X| EllOISANALYZEOIAM HBEME AT S SHE &elotn A=S ChAl dd8 221& LT

apgl=> analyze t1
apgl# ;
ANALYZE

vacuum 2 cleanup XHd2 HEZ Al 11
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Time: 212.223 ms

apgl=> select

-[ RECORD 1 ]------- e e T
relid | 914744
schemaname | public
relname | t1
seq_scan | 3
seq_tup_read | 1000000
idx_scan | 3
idx_tup_fetch | 3
n_tup_ins | 1000000
n_tup_upd | 1
n_tup_del | ©
n_tup_hot_upd | 0
n_live_tup | 1000000

n_dead_tup | 1
n_mod_since_analyze | 0
last_vacuum |
last_autovacuum
last_analyze
last_autoanalyze

I

| 2023-04-15 11:39:02.075089+00

I
vacuum_count |

I

I

I

0
autovacuum_count (1}
analyze_count 1
autoanalyze_count 0
Time: 148.347 ms
EXPLAIN ANALYZE HH2 AYELICHER 4)

* from pg_stat_all_tables where relname='tl"';

apgl=> explain (analyze,buffers,costs off) select a from tl where b = 5;

QUERY PLAN

Index Only Scan using i2 on tl1 (actual time=0.022..0.023 rows=1 loops=1)
Index Cond: (b = 5)

Heap Fetches: 1

Buffers: shared hit=4

Planning Time: 0.056 ms

Execution Time: 0.068 ms

(6 rows)

Time: 138.462 ms

vacuum ! cleanup 242 HEZ A
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pg_repacke AtE35lod £EZ0{2 & A A

pg_repack &2 ALE35l04 CIO[E{HIO|A E2 S %|AStsIHAM E|o|2T QIH A AL HM7HE £+
U&LICt C|O|E{H[O| A QIARIA M| O] =HE 2 445t Amazon Elastic Compute Cloud(Amazon
EC2) EE= CI[O|E{H[0|A 0| Y &= /U= BFEIMM pg_repack EEI0|ME(ZEIO|YME HTO| f

IS
Y HED dRlste E2)E A™WE + U&LICH

>

VACUUM FULL®H 2| pg_repacke 7t& &X| AlZFO|Lt 7 X| #E| 7|Zt0| HstX| oM CHE Al

Mg RtEFetx| i &L
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E|lO|Epg_repackO|lME &lsizd BHEE AFSELICH

pg_repack -h <host> -d <dbname> --table <tablename> -k

T

QlellApg_repackOME Aaste{H B2 A& ELICH

pg_repack -h <host> -d <dbname> --index <index name>

AEZ[X|O F

KEMIEH LI 2 AWS £ 2 H A Remove bloat from Amazon Aurora and RDS for PostgreSQL with

pg_repackS XM L.
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CREATE INDEX ! MQRIHIAE YE3t1 0| @21 CONCURRENTLY SME AR
CONCURRENTLY =44 DROP HIAE MARLICH 2MHst = S iils ZE =AM HE AMES
INDEX AFE EOMS o™ QHEHA CHAM A F=XGHoF 522 QEHA MM
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MALE 2 ZZLIC} PostgreSQL HH Al 2l=st= O Alztol
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A Q1A A4
DROP INDEX Z! CREATE INDEX HHEE &7 AFESHH QH AT CHA| 2= FEIL|CEH

DROP INDEX <index_name>
CREATE INDEX <index_name> ON TABLE <table_name> (<columnl>[,<column2>])

Ol M2 Aot M2 Ef|0|2 2| HIE}H 2o 2 0| &€& & dsoll &2 O|EILICH. DROP INDEX
HJ2 Efo|20 CHEF ¢17] L M7| Erd g D5 xEHSHE HIEFM ZF 22 &S 8LICH CREATE INDEX
HHJ2 Eo|22| AA7| B RIEHEFLICH 247] 2 518 5HK|B QIHA MM Sol= H|I0| Bo| &
L|C}

| ElLIct Elo|SolM B2 +2| DML

=0
£ #Hel ds2 7iMdst7| flal Blolg =
A

= ‘¢‘ [mi —1— A
3| 4T 8 £0lE ol AHSELICH QA WE2 3| Y 22| M50l W olRUch matM A2l A
s52o| Ut fXIst7| 2IsH DML 240 Ef2 H|O|S0l|lM "I Al £&st= 20| E&LICH

O| REINDEX HE2 7|2 Ell0|S0llAM 27| 242 &7t QIHAE XS FH ChA| H=5HX|E E| 0[S0
Mei7| &g SIS LICE Lt =l Aof CHEt e47] ZFd2 AEELICH sl QAHAE M85t

el AHEE[X|E CHE #Els AR E(X| f&L

PostgreSQL ™ 120{l= QIHIAE *{S 5 E CONCURRENTLYCIA| HESHX|2H EHO|8 = QIHAE
ArEste HEIM A7 Es o17| 2 & OX| e MER MEA oiet0|E7F R JERELICH &
X|EtO| SME AI8stH ZEMAE 2t25t= Ol AlZHo| I 2eH ZAELIC.
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CONCURRENTLY SMEZ AI235t0{ Af QIHAE MAMEFLICT

create index CONCURRENTLY on table(columns) ;

i
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>
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-
[ul

CONCURRENTLY =MZ AtE35H04 0| QIHIA

drop index CONCURRENTLY <index name> ;
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reindex table <table name> ;

A7(O0re| RE QHEAE CHA| WEstEdE:

fjn

reindex schema <schema name> ;

QIHAE SAlof KHTH
CHe QIAE ChAl WE 4R

reindex index CONCURRENTLY <indexname> ;

reindex table CONCURRENTLY <tablename> ;

reindex schema CONCURRENTLY <schemaname> ;

pg_repack -h <hostname> -d <dbname> -i <indexname> -k

=] O||:-|Ié§ |_—_|.A||:|I g|.E;||I:|_=|:

[ | =

rn
In

pg_repack -h <hostname> -d <dbname> -x <indexname> -t <tablename> -k
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0d: autovacuum 2! VACUUM FULLE Al235t0 27t 3l

o & S04 0| 500,0007H2! emp E|O|= 2 498t Ct5 &2 M 222 Holo|Es EZl& L.
AutovacuumO| 835t E|0] IS = 20| E|0|=2 0| A{ VACUUM 2! ANALYZE BHES & F Al&sto] W
I

S M3t B2 S|SHLICH 4 ST MASE & UKIT 2% MAEZ BHEre|x ehaLict
Che 2g|= glo|2o| WArS ZAXSHL|C}

-- WARNING: When run with a non-superuser role, the query inspects only indexes on
tables you are granted to read.
-- WARNING: Rows with is_na = 't' are known to have bad statistics ("name" type is not
supported).
-- This query is compatible with PostgreSQL 8.2 and later.
SELECT current_database(), nspname AS schemaname, tblname, idxname,
bs*(relpages)::bigint AS real_size,
bs*(relpages-est_pages)::bigint AS extra_size,
100 * (relpages-est_pages)::float / relpages AS extra_pct,
fillfactor,
CASE WHEN relpages > est_pages_ff
THEN bs*(relpages-est_pages_ff)
ELSE 0
END AS bloat_size,
100 * (relpages-est_pages_ff)::float / relpages AS bloat_pct,
is_na
-- , 100-(pst).avg_leaf_density AS pst_avg_bloat, est_pages, index_tuple_hdr_bm,
maxalign, pagehdr, nulldatawidth, nulldatahdrwidth, reltuples, relpages -- (DEBUG
INFO)
FROM (
SELECT coalesce(l +
ceil(reltuples/floor((bs-pageopqdata-pagehdr)/(4+nulldatahdrwidth)::float)), ©
-- ItemIdData size + computed avg size of a tuple (nulldatahdrwidth)
) AS est_pages,
coalesce(l +
ceil(reltuples/floor((bs-pageopqdata-pagehdr)*fillfactor/
(100*(4+nulldatahdrwidth)::float))), ©
) AS est_pages_ff,
bs, nspname, tblname, idxname, relpages, fillfactor, is_na
-- , pgstatindex(idxoid) AS pst, index_tuple_hdr_bm, maxalign, pagehdr,
nulldatawidth, nulldatahdrwidth, reltuples -- (DEBUG INFO)
FROM (
SELECT maxalign, bs, nspname, tblname, idxname, reltuples, relpages, idxoid,
fillfactor,
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( index_tuple_hdr_bm +
maxalign - CASE -- Add padding to the index tuple header to align on

MAXALIGN
WHEN index_tuple_hdr_bm%maxalign = @ THEN maxalign
ELSE index_tuple_hdr_bm%maxalign
END
+ nulldatawidth + maxalign - CASE -- Add padding to the data to align on
MAXALIGN
WHEN nulldatawidth = @ THEN 0
WHEN nulldatawidth::integer%maxalign = @ THEN maxalign
ELSE nulldatawidth::integer%maxalign
END
)::numeric AS nulldatahdrwidth, pagehdr, pageopqdata, is_na
-- , index_tuple_hdr_bm, nulldatawidth -- (DEBUG INFO)
FROM (

SELECT n.nspname, i.tblname, i.idxname, i.reltuples, i.relpages,
i.idxoid, i.fillfactor, current_setting('block_size')::numeric AS bs,
CASE -- MAXALIGN: 4 on 32bits, 8 on 64bits (and mingw32 ?)
WHEN version() ~ 'mingw32' OR version() ~ '64-bit|x86_64|ppc64|iab4|
amd64' THEN 8
ELSE 4

END AS maxalign,

/* per page header, fixed size: 20 for 7.X, 24 for others */

24 AS pagehdr,

/* per page btree opaque data */

16 AS pageopqdata,

/* per tuple header: add IndexAttributeBitMapData if some cols are null-

able */
CASE WHEN max(coalesce(s.null_frac,0)) = 0
THEN 8 -- IndexTupleData size
ELSE 8 + (( 32 + 8 - 1) / 8) -- IndexTupleData size +

IndexAttributeBitMapData size ( max num filed per index + 8 - 1 /8)

END AS index_tuple_hdr_bm,

/* data len: we remove null values save space using it fractionnal part
from stats */

sum( (1-coalesce(s.null_frac, @)) * coalesce(s.avg_width, 1024)) AS
nulldatawidth,

max( CASE WHEN i.atttypid = 'pg_catalog.name'::regtype THEN 1 ELSE 0
END ) > @ AS is_na

FROM (

SELECT ct.relname AS tblname, ct.relnamespace, ic.idxname, ic.attpos,
ic.indkey, ic.indkey[ic.attpos], ic.reltuples, ic.relpages, ic.tbloid, ic.idxoid,
ic.fillfactor,

20
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coalesce(al.attnum, a2.attnum) AS attnum, coalesce(al.attname,
a2.attname) AS attname, coalesce(al.atttypid, a2.atttypid) AS atttypid,
CASE WHEN al.attnum IS NULL
THEN ic.idxname
ELSE ct.relname
END AS attrelname
FROM (
SELECT idxname, reltuples, relpages, tbloid, idxoid, fillfactor,
indkey,
pg_catalog.generate_series(1l,indnatts) AS attpos
FROM (
SELECT ci.relname AS idxname, ci.reltuples, ci.relpages,
i.indrelid AS tbloid,
i.indexrelid AS idxoid,
coalesce(substring(
array_to_string(ci.reloptions, ' ')
from 'fillfactor=([0-9]+)')::smallint, 90) AS fillfactor,
i.indnatts,
pg_catalog.string_to_array(pg_catalog.textin(
pg_catalog.int2vectorout(i.indkey)),' ')::int[] AS indkey
FROM pg_catalog.pg_index i
JOIN pg_catalog.pg_class ci ON ci.oid = i.indexrelid
WHERE ci.relam=(SELECT oid FROM pg_am WHERE amname = 'btree')
AND ci.relpages > 0
) AS idx_data
) AS ic
JOIN pg_catalog.pg_class ct ON ct.oid = ic.tbloid
LEFT JOIN pg_catalog.pg_attribute al ON
ic.indkey[ic.attpos] <> 0
AND al.attrelid = ic.tbloid
AND al.attnum = ic.indkey[ic.attpos]
LEFT JOIN pg_catalog.pg_attribute a2 ON
ic.indkey[ic.attpos] = 0
AND a2.attrelid = ic.idxoid
AND a2.attnum = ic.attpos
) i
JOIN pg_catalog.pg_namespace n ON n.oid = i.relnamespace
JOIN pg_catalog.pg_stats s ON s.schemaname = n.nspname
AND s.tablename = i.attrelname
AND s.attname = i.attname
GROUP BY 1,2,3,4,5,6,7,8,9,10,11
) AS rows_data_stats
) AS rows_hdr_pdg_stats

21
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) AS relation_stats
ORDER BY nspname, tblname, idxname;

2| dutof =28 Eo|E o] R ERI2 of 51% LT

current_database | schemaname | tblname | real_size | extra_size | extra_pct |
fillfactor | bloat_size | bloat_pct | is_na

apgl | public | emp | 60383232 | 30744576 | 50.91575091575091 | 100 | 30744576 |
50.91575091575091 | f

CHZ2 pg_stat_all_tables 27| SAHILIC}.

relid | 914748
schemaname | public
relname | emp
seq_scan | 5
seq_tup_read | 1500000
idx_scan | 0
idx_tup_fetch | ©
n_tup_ins | 600000
n_tup_upd | 500000
n_tup_del | 0
n_tup_hot_upd | @
n_live_tup | 500000

n_dead_tup | ©
n_mod_since_analyze
last_vacuum
last_autovacuum 2023-04-15 11:59:54.957449+00
last_analyze

I
I
I
I
last_autoanalyze | 2023-04-15 11:59:55.016352+00
I
I
I
I

vacuum_count 0
autovacuum_count 2
analyze_count 0
autoanalyze_count 3
Autovacuum2 A& % last_autovacuum %! last_autoanalyze ¥ UOIO|EF&LICE.

O|M| Bl 37t B E0|{ 22 WO 2 7tFextra_size(bloat_size)EZ|=2Z EO|E0| YT &S A2
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apgl=> select count(*) from emp;
count | 900000

current_database | schemaname | tblname | real_size | extra_size | extra_pct |
fillfactor | bloat_size | bloat_pct | is_na

apgl | public | emp | 61349888 | 327680 | 0.5341167044999332 | 100 | 327680 |

0.5341167044999332 | f
(1 row)

£&849| bloat_pct ¥2 HE|E S7H0| M &0l 2|3 MR EIIS 2 LIEFHLICH & A™EH EX&
L|CFVACUUM FULL.

apgl=> vacuum full emp ;
VACUUM

current_database | schemaname | tblname | real_size | extra_size | extra_pct |
fillfactor | bloat_size | bloat_pct | is_na

apgl | public | emp | 60792832 | -229376 | @ | 100 | @ | @ | f
(1 row)
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