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relname AS TableName,n_live_tup AS LiveTuples,n_dead_tup AS DeadTuples,
last_autovacuum AS Autovacuum,last_autoanalyze AS Autoanalyze_FROM
pg_stat_user_tables;

AFR4 O
[ == I~

.
=
X
o
>
0%

Autovacuum?@| M2 Ct21t Z&LCh

llIIO
>

- EflolgolM Ba
. EMM D Hofate

o
- Olo|E{HolA SAHE =& &= FX[ELICH

Xet ALE:

74

o 27t 2 X222 AIR2StE B BUA T2 AMA 7} autovacuumOll EE5HK| &2 4= A&
CF.
. I|3 A|ZHo] autovacuumO| AISHE|Td ZIAA AFRE0| 718 £ QlaLICE o] X2 &x2lste{H

ulZt0|Ee{E =8l ofF &fLCt.
- E|O|2 HO|X|7} CIE MM = utovacuum2 s HO|X|E AL{E £ A& LCt.

B au
« Autovacuum= Y A| E|O|S0i| HMAE £+ GAELIC

o2
ijal
¥
2
il
>
o



AWS HE 7tol= Hs BME YxI5t7| /8 Amazon RDS 2! Amazon AuroradlA
PostgreSQL CllO|E{H|0|A | X| &E| &S

S2Z H|O|E HIE ME| H &4

O O|E{H|O| A 7} autovacuum ZE2 M| A0 o|5f HIZ #2|Ele Z< MA| C|o|E{H|I0|AMM &5 HiE
2 15 A3 A™SHX| ot= Q0| 7HE EELICH =S ISR Qs EEHRE 110 EE EEt CPU &
mo|=z7t wdle = oM o= FE2 MHSHK| 2 =& &LICt 2tol2 F 20 o= FE29| H

E 0| 7Lt autovacuum AtO[0 ZHH0| 71 B8t Zho| ANz He F<oE EolE EF-?—IE TS
HiE S A-ELICH 8 2[AF0| ALSXL ES0| EXfetes B2 =3 HIES A&sHok gfLICt.

EE$F autovacuum H|O|22| SHE z[4A! 4EE FRITLICH ANALYZE BHEE =522 A™SHH Of
olst E74|Z H|0|E st CHAI CHA] HEIE%FL,H:} I8t qutovacuum T2 M| A0 olsl o|O| Yol EE
EHE CIA| HESHHE A|AE] 2|AA AR E0| 2hAiE £ ol& L Ct

- AFETF0| BE2 E|o|E 9] |3 AlZHO| 2 & B (autovacuum ®EIZ SESK| k2 £ UF).
- O|O|E{E CHA ElO|E0i| CHE 2EF 2%, 0| B2 ANALYZEE S22 A™SIH 7t 2™ 5]

CHAl EE|2 2 XS HiE O] AIZHE W7t x| ZIChElE JECH

]
- YAl E|O|E2 HiE5tEd= d 2 (autovacuum 0{7[0f HMA T == QF

S Al Olo|E{H| 0| A ES0f A VACUUM L ANALYZE B A 110 ¥&E2 £0(7] QI8
vacuum_cost_delay IIZtO/E{E M8E =+ U&LICH CHEE S| B VACUUM 2! ANALYZESt
SR HE HES WEAH A2E It gi&LIch a2l o248 W0l CHE CIO|EH|0|A EEE
dot= AlaEIS| 7|52 YallsHM= eF ' LCt 0|— 2 X|5H7| @8 vacuum_cost_delay It2t0O|E
E AF835t04 HIE 7|EH HHE X[od2 E-5te & //&LIC O] miEtilEE =822 A™E VACUUM &
ol CHsl 7|2 2 H|g st Elo] Q&LCt g 4dststed™ 00 ot Zte =2 M EhLct.

HiE o X&E| 2Ho{S wd2dz AlSH

VACUUM B PARALLEL SM2 QIHA HIF &2 el Erjol S= 2 AXHE AHEsHH, 7
2oz H[gdst k(o] U&LICH = = 1 ek 2|
AER7E XIEE = JU&LICH M @l g0 HE VACUUM 2t Adlsts B2 HWHS &2 H|0|

g0l HA =& J|E2 2 AHAHELICH

0

C2 mt2tO|E{= Amazon RDS for PostgreSQL 2! Aurora PostgreSQL £ & 0 AM B2 HiE X 2|
E 7 Ms5t= ol ==0| Lo

-« max_worker_processes= X|CH SA| 2Rt Z2EMA =& HHELICE

HiE @ g2l fus 5dE A% 8

o


https://www.postgresql.org/docs/current/sql-vacuum.html
https://www.postgresql.org/docs/current/sql-analyze.html
https://www.postgresql.org/docs/current/sql-vacuum.html
https://www.postgresql.org/docs/current/runtime-config-resource.html

>

AWS ¥ 7tol= Ms 2ME ExI5t7] 2|8 Amazon RDS 2! Amazon Aurora0il A
PostgreSQL CllO|E{H|0|A | X| &E| &S

« min_parallel_index_scan_size= H& AZHE 125t 7| fIa AZHSHoF St= QIHA HIO|E o] %[A &
2 MA™EhLct

« max_parallel_maintenance_workers= Y FEIZ|E| BHOZ A|RE £ Q= Z|CH HEd ARt
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(® Note
PARALLEL SM2 tHE 8 =20t AFEEL|CH ANALYZE B0l &2 FX| of&Lct

CtZ o &0l A= C|O|E{H|O| A0 A =& VACUUM & ANALYZEE ASE [ Cl|O|E{H|0|A& S5 S E0d
ELict

Ct=2 autovacuumO| H|E &3t El E|0|E MEQULICHAEBEE S E M3 H, autovacuum H|E&st= H
X 8L 2).
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
———————— e e e t T e e e e e e e e R e
e e
| integer | | | | plain | |
b | integer | | | | plain | |
| integer | | | | plain | |
Access method: heap
Options: autovacuum_enabled=false
Elol t10fl 124 7Ho| S FoberLict
apgl=> select count(*) from t1;
count
1000000
(1 row)
Eo|2 t12] &4
HE o gol Sy HEE U 9


https://www.postgresql.org/docs/current/runtime-config-query.html
https://www.postgresql.org/docs/current/runtime-config-resource.html
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select * from pg_stat_all_tables where relname='tl';

-[ RECORD 1 J------- to-m -
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

h

create index i2 on tl1 (b,a);

EXPLAIN BEE AR LICHH = 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 BEE AT LICHAIE 2).

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

QUERY PLAN

TEEIRS

;
i

Dl

0
mjo
0F
e
tu
>
0
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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| € 0| A autovacuumO| H|E A3t E| 71 ANALYZE BHO0| £502 £JE|X| oo =2 EXPLAIN
Sl EXPLAIN ANALYZE BEE2 MZ CHE AHEE EAIFLICE O|A| El|o|E2] 74/ YOIo|EStD
EXPLAIN ANALYZE H 2 CIA| MASH EZ&LCt.

update tl set a=8 where b=5;
explain (analyze,buffers,costs off) select a from tl where b = 5;

O|X| EXPLAIN ANALYZE BE (A& 3)0i M CtSS EAIFLICH

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

A= 22 A2 3 7to| HIE S H|W 5t of & SHE =TSt A 7| HE o A= L AR AlzHol| M Rt
O|7t E AIELICH

O|A| EflO|E0lA =& ANALYZEE A&SH CIE SHE &Ql5tn A &S CHA| MdsH EZ1&LICt

apgl=> analyze t1
apgl# ;
ANALYZE

o

HiE X HEl 5de gz o™ 1

o
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Time: 212.223 ms

apgl=> select * from pg_stat_all_tables where relname='tl"';

-[ 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 | 2023-04-15 11:39:02.075089+00
last_autoanalyze |
vacuum_count |
autovacuum_count |
analyze_count |

I

autoanalyze_count

S P &

Time: 148.347 ms

EXPLAIN ANALYZE EHEZ2 A™ELICHAH= 4).

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

=
Tl
=)
0
o
it]
I
mjo
0%
e
fu
>
0%
N



AWS ¥ 7tol= M 2HE YxIet7| /8 Amazon RDS & Amazon Aurora0il A
PostgreSQL CllO|E{H|0|A | X| &E| &S

O[22 522 EAstT SHE +&E + ZE A& A& Hlwst™H SE[0tO|XM Q| A& 47t Ct
E A=EEO G 0 & d&LICt o] oxof M= CllolE
HO|A A &
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VACUUM FULLEZ ™A E{|0|E CIA| AA7|

FULL Z}2tO|E{ & AF& 304 VACUUM 'E;'Es'% g%an& E1IOI§9_I ™A 2HEIXE F7+ 37t Q10| M C|A
3 mtof CHA| AT OIME 3Z2HE 2Y A =2l ZF Elo|8
0l ACCESS EXCLUSIVE XZ0| 2%t LI Ct. EE°+ E1IOI% Ol M At2E A1 20| &2 E 7+ X| Of
M A2 S elAsK| 7| mEol 7t claz S7Ho| 2ot

i
§
T
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A
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o
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rlo
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faBA]
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VACUUM FULLS C}SI} Z2 Alelo R + U&LICH

- ElO|E0M &EE el SHE 3|3

w
rr
N
40

- Z2to|HE| 7|7t ot 7| EO|S oM HE S2hE 3l+steds B2

ClO|E{HIO|A T} 7He BX| AZEE HEE £ U= A2 Zalo|HE| 7|71 otl 7| Elo]E0| U= B
VACUUM FULLZ AI3tE 0| E4LIC

VACUUM FULLOI= CHE =HiHECt O BI2 & 20| Zest7| 2o 28 olo|E{H 0| A0 A Al S}
£ o o 2 H[&0| Euct. ol HMEE 1#l|5t7| @&l CtS Mol MHE pg_repack EHEES AL
88 + U&LIch o] M2 VACUUM FULLITF RAHSHX|EH 2| A8to| & Z 0| 223t Amazon RDS
for PostgreSQL 2! Aurora PostgreSQL &8 2 F0f| A K| ELICH.

VACUUM FULLZ ZIA| E|O|E CFA| 27| 13
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pg_repacks AtE35t0o Y |7

pg_repack EEEZ Ar&35t0{ CI|O|E{H|O|A EZ S X(45H6HHA HOIE X QIHA WHE NHY =
A& LICt CllO|E{HIO| A QIAEIAO|M O] &2 M35t Amazon Elastic Compute Cloud(Amazon
EC2) &£ &= CllO|E{HIO| A 0] 12T = U= AFE{0|M pg_repack E2t0|HE(ZEI0|ME HTO| =
A
T

Y HYT dRlste BR)E M™YE = UsLICH

VACUUM FULLZt & 2| pg_repackol= 7t& &X| Alzto|Lt RX| 22| 7|zZto| ER5HK| et CHE
MME RFESHR| f&LCH

pg_repack VACUUM FULL, CLUSTER == REINDEX7| &S 3tX| b= &M RS ELich Wi
Zl EHo|Z 2| HIo|E{7t =& E M EIO|E S BHET HE HIO|Eo| HE M S FXEH Ol Z & HIolE

£ MElo|=Z HhELICH M Elo|28 dEsts S 217/ = A 7| XY E flsH #& EOIES

x| et&Lch.
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S
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= QEAN pg_repackE AIEE = U&GLICH BlAT =52 E24™ pg repack HF
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- pg_repack= A&35t2{H E|0|E0f Z2t0o|HE| 7| = 1
« pg_repack 2 A|E|O|Z0|M ES35tR| i&LC.
« pg_repack2 22 Q=AT} Q= HO|E0|M 2S5tK| e&LICt

=
* pg_repackO| I SO|H E|0|=0iA DDL 2t e &g & gl&LiCh

CHE Eo|ME= pg_repack 2 VACUUM FULL AtO|2| XtO|& AEEFLICt

VACUUM FULL pg_repack
712 M3 BH Amazon EC2 == Z2Z HFE{0|M A&istE
st}

EflO|E 0| M Zd5t= S92 ACCESS o A|ZF SOFOF ACCESS EXCLUSIVE %2

EXCLUSIVE ZZ Ze Ze

DE EOI2AM ES ZgtolHEl 7] & 17 7|8 = E|O|E 0| A &
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Eo|Z2 & QIHA0AM AH|stE AEE|XK|2] & ElolZ A elEA0|M AHlstE AEEIX|Q F

Hf 2 Hf 2

Elo|E20iM pg_repacke 4l

0%
ol
o
2
jul
mo
03
ol
mjo
Pl
ol
I
L
ul

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

QI AO|A pg_repackS Al

0%
ol
o
2
A
1o
02
o
fjo
Pl
ol
%
r
ful

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

KEMIEH LI 2 AWS £ 2 H A Remove bloat from Amazon Aurora and RDS for PostgreSQL with
pg_repack= XA L.

@ FoAE
pg_repack®| error-on-invalid-index LF&E °'“._”‘—".° E1|0|501|A‘| StLt ol&tef @l
HAT EHERHLE RESHR] 822 Q0| LICH pg_repack2 MeH ZE2 M4 5 O|O|H
UEMHE 25 el A0] O|ESH Y| IHEM F=6HK| &2 QA 7+ A= El|O|Z 0| M eHE5HA|
S = gL
Ol 2R = ChSI 22 F=ol Yraghc
- QIHATL RESIX| 2 §=2 2 EA|FLICHO|: AT{E CREATE INDEX CONCURRENTLY

Z 0| BHI).

« QIEATL &M EIRELICHEERO B2 EE LA SR #HAUY = /USR).

ol

Che FEIE AL 5t0] REHR| e QIHAE Al
ct.

to e YA E oM HK AXE L

SELECT indexrelid::regclass, indisvalid FROM pg_index WHERE indrelid =
'orders'::regclass AND NOT indisvalid; Drop the invalid index: DROP INDEX
index_name;



https://aws.amazon.com/blogs/database/remove-bloat-from-amazon-aurora-and-rds-for-postgresql-with-pg_repack/
https://aws.amazon.com/blogs/database/remove-bloat-from-amazon-aurora-and-rds-for-postgresql-with-pg_repack/
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Ol A CHA| IS

— =

PostgreSQL REINDEX H&E 2 QIHA H|o|E0i K& & CIO|EHE Ar&st QI Ao O SAIE S CH
AM5to QIHAE CHA| HEBLICE O 22 AlLt2|20 M= REINDEXE Ar&5t= 0| E&LICH

. QAT ANE|0] T 014 RE S CIOIEIZH ZHEIR| o ZP. AZES O] EiE S=of FOHZ
Q3 Olot e FLIH WAE 4 aLict

. OlTofl QIMAE AL S AElE ST UUA ASS BXISHE TP

. of

|
2l o] x| EE= el Bl H|o|X|2 QAT YW E= 2. Y E(bloat_pct)0| 202LCt 2
& F

Ct= #E2l= bloat_pct& &&= ol ==0| ELUCH

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 (



https://www.postgresql.org/docs/current/sql-reindex.html
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SELECT maxalign, bs, nspname, tblname, idxname, reltuples, relpages, idxoid,
fillfactor,
( 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 (
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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,

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
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GROUP BY 1,2,3,4,5,6,7,8,9,10,11
) AS rows_data_stats
) AS rows_hdr_pdg_stats
) AS relation_stats
ORDER BY nspname, tblname, idxname;
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QIHAE CtA| =7t £ &= Cllo|E{H| O] A0i A AE
24 HFEOIM AASHOF &
LIC}.

M It A M4
DROP INDEX % CREATE INDEX HHEE &7 ArEsHH QAT CHA| IEELICH

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

Ol M2 WAlo| HHA2 E|O|E0 M HIEFX 20| WAMstE WO 2, 0| €5 F Msof ¥eke 0|EL
Ct. DROP INDEX HZHOZ H|o|E0|M 7| & A7| 28 B F }EHst=H

CREATE INDEX B2 E|OIS0|M 27| 2dS REFEFLICH 247] X2 5

oll= H|go0| gto| SLict.

= or2 DML &
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PostgreSQL HH& 120= QUHIAE HSRE CHA| HESHX|EF HIO|Z = QHAE ALS st FHE[o
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CONCURRENTLY SME Al235l0{ Af QIHIAE MAMEHL|C}.

create index CONCURRENTLY on table(columns) ;

CONCURRENTLY SMZ AI835t04 O|™ QIHIAE AK|EFLICEH

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

Elo|20iM 2 E QIHIAE CtA| EFHE= dhed:
reindex table <table name> ;
270 2E QUHAE CHA| HESH= BHE:

reindex schema <schema name> ;

S Alofl QA ChA| W=

Crl QIEAE CHA| WE st W

[e][]
rr

reindex index CONCURRENTLY <indexname> ;
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reindex table CONCURRENTLY <tablename> ;

HiHH.
o H-

A7|OtoM 2E 2=

|>
i

ChA| &

In
ol
rr

reindex schema CONCURRENTLY <schemaname> ;
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pg_repack -h <hostname> -d <dbname> -x <indexname> -t <tablename> -k
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ol Al|: autovacuum 2! VACUUM FULLE At235t0{ 27t 3|

0 £ £0{ 0| 500,0007H2! emp ElO|2 S Mt C}2 WE M 22 HO|O|ESHZI&LICE
AutovacuumO| E A3l E|o{ e = 2 0| E|0|20iA VACUUM 2! ANALYZE HHES 2T Alslidto] 3t
2 MHS T 22E 3|48 LCH 3|4E 222 RHAIRE £ QIX|0H 2 AKX 2 BHetE x| et&Lct.
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-- 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,
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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
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) AS relation_stats
ORDER BY nspname, tblname, idxname;

2| Zoto M Eo|2 2| WHO| o 51% S EoiFLICH

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.

oA Bl 37tz Wast Woz ZHFED 2 Ho|gof YR d2 Aelstn
extra_size(bloat_size)E &QlgtL|Ct.
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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)

239| bloat_pct €2 HelE S7to| M &rlof ol MR EIRS S LIEFALICH VACUUM FULLE

da E7l&LIch

> M

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)

Ol E=30iM gl Szt WEOo| M7H=l1 S7Ho| 28 Mz B RS S &g + U&LIC

@ Note

VACUUM FULL CHAl pg_repackE& Ald5to] SUsH 2O E 2 &= U&LICH
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« Amazon RDS for PostgreSQL £tZ 2| autovacuum O|SH(AWS E21 HAIE)

+ Automatic vacuuming(PostgreSQL 413 A)
+ Autovacuumd| M2 2| & (Amazon RDS HEA)
- ERHEM D o{2t2E FoH Y X|(PostgreSQL A M)

+ Remove bloat from Amazon Aurora and RDS for PostgreSQL with pg_repack(AWS 21 HAIE)
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https://www.postgresql.org/docs/17/runtime-config-autovacuum.html
https://docs.aws.amazon.com/AmazonRDS/latest/UserGuide/Appendix.PostgreSQL.CommonDBATasks.Autovacuum.html#Appendix.PostgreSQL.CommonDBATasks.Autovacuum.WorkMemory
https://www.postgresql.org/docs/current/routine-vacuuming.html#VACUUM-FOR-WRAPAROUND
https://aws.amazon.com/blogs/database/remove-bloat-from-amazon-aurora-and-rds-for-postgresql-with-pg_repack/
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https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/postgresql-maintenance-rds-aurora.rss
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/autovacuum.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/autovacuum.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/pg-repack.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/pg-repack.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/reindex.html#reindex-examples
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