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L&D, T—ER—ANDEEMZM#HIZTTDICIE, Aurora DI T AZ—L AXRJLE Amazon RDS O A1 >
AZ 2 ALARIT autovacuum NS X—REZR/EL, V—F—ICERAUNFXA—RITII—T%HERT
BURENHYVET, 7TAILF—N—0DFEE. BUNTFA—ZRZFHLWSAEZ—ICHATHIHEN
HV)ET,

F—7 I LRI
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NJ—RAOF—ZR—ATIE, ROIX> RzZz#EAL T autovacuum_analyze_threshold /N5
X—BET—TIIARINTHABIZDCEERTIZDHEN HVET,

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

—7ILLRILTEBHZEB/NF I -—LREEEATS
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BRANRL =23 ZBHITBIDICKRILEET,
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ALTER TABLE orders SET (autovacuum_vacuum_scale_factor = 0.02)
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« Amazon RDS for PostgreSQL 3}R¥E T® autovacuum (2L T (AWS 7OV RE)
- BE/\F1—LM0E (PostgreSQL RF 21X N)

« Amazon RDS & Amazon Aurora T® PostgreSQL /NTX—ZDF1—_>7 (AWS REHA A >
A)

BENF1I—LNDRNICHETD L ZMRITBICE. 7Y R, F1RAUEAE. &
LUOBRZBICHB/NF 1 —LFLEF ANALYZE 2RTUEBBEEHRNICEZ-2U I LE

¥, pg_stat_all_tables E1—IZlk, 7 —7 )L (relname) ICBIT B IEHRE, T—7INICH B
FY RETI OB (n_dead_tup) AFRRENET,

ET—7). BLHEBLEFREINDT—TILOTY REATILOBEEZRIITHET, B
NFI-L7OCANTY RETILEZEHHICHBRLTLWRIAESHZHL, T1RAIBREZEF
RAULTNT7A—XRVAZMEEERZENTEERT, ROVIVZFEALT, FY RERTILOBKE,
T—7 L THRECEBNFI-—LANFERTENLBERERETEXRT,

SELECT

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;
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- FTLTRALS ABOICHIBRE NET,

N

%0232 D OBERABLEEIAET,
« T—AR—ARTZBFHORELCLRERT,

HEEE HIPR:

c VTIVTHUINEZFEATIEE. JT—H—7O0CAOBNFBHNFI1-LOERTIC+HTREEL
AREMEA BRI,

« BBNFI1-AFE-IRICRTEhDE, VY-AOERARNIBEMIT S ARENF BN ET, CD
BREZMETZICE. NTX—RZBEIILENHNET,

FREFIREIR 7
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https://www.postgresql.org/docs/17/runtime-config-autovacuum.html
https://docs.aws.amazon.com//prescriptive-guidance/latest/tuning-postgresql-parameters/
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NFI—-—LEZTSZETTEL IO AR CPUANSINFREL, TY RETIOBIRICEAKTS
AN BYVET, TY REZTILICHLTSATRTILOLENMEVEEY., BB/NF1—LBD
FYYVTHRVEBERE, RYIIHXERBEAICOE, T—TILZEICFENFI—LREBEETLT
<EEV, &8I, I—"—TIT1ETAHFRPBEOBERE. FEICKDINF1I—LREBERERTT
PRENBYERT,

£, BBANF1—ALATRT—TINOHKAN EFOREICRIENETT, ANALYZE OXR > REZFET
ETTBE, CNOSDOFEFREEHEND O TRAKBEEEIINET, BEOHEBNF1—L7OEA
CE2>TEHRICEFEIATVIHAEZEEETDE, SATLVY—AOFERARNENT S AREMEN S
VVET,

LT+ AT, VACUUM Y RE ANALYZE AN REZFETERITITAEEHFOHLE
9,

c BELET—TILOFATE—VRE, cOBE. BBNF1-ATEFR 2B TESEIH)ET,

« B=TYRNTF—TINICF—R2E—FEO—RLELE#H. COBEE. ANALYZE ZFHTRITTD EHK
HARSCEBESThET, chid. BBNFI—LAOBBER &Y EEYEA T3V TT,

s —KT—TILENF1-LRETRHE (BBNF1-—LE—RKT—TILICTIEATEEZHA),

BETF—2ZR—ATIT1ET 14T VACUUM 8 KTV ANALYZE N RZERTITREZEDI/IOAD
FEEBRFHTSICE, vacuum_cost_delay NTX—REFEATEXRT, Z<DHFE., VACUUM X°
ANALYZE BEDX D TFVAOANV RBIKICKRTIBDDBERFH Y EFEBA, EL., chsndX
VRO T —EINR—ABREERITIBDATLAOMBEZRBTD N H>TREEBYEREA, Ch
ZBF<SICIE, vacuum_cost_delay NFX—RZFEALTIAMN—ANDEZELEZEMICTE

F£F9, CONTA—REF, FETRITENLVACUUM AN RTREF 7 A NTEMICE>TVE
T, BRMICTRICE. EOUADEICEREL TEEV,

NFI1—LBREED )T Y THREZAITLUTETITS

VACUUM OX > R® PARALLEL A7 a2 TR, AV FYVANFI—LTI-REAVTYVY
AOV=2TFv 771 —ALAFV-N—%ZFERALETAH, ChSEFT7 AN TEMCEZ>TY
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IT71ETA
F9, WHDV—H—0OF (EFINBORE)F. T—7TLROA TV VADKICE > TREE 1,
I—H—NEETEET, BESIKREFEALE T IC VACUUM XFARL -3 ERTLTVSE

B, WIRBORERT—7ILAOAVTFY VAOKRICESVWTHEZNET,

RDINT X—Z &, Amazon RDS for PostgreSQL & & O Aurora PostgreSQL B T 51/NF 1 — A
MBZRETDIDICKRIEET,

« max_worker_processes ¢, BRT7—HA—7OCLAORAKZEREELET,

« min_parallel_index_scan_size Tld, XS AF+ 2 ZERITDLEOICAF Y TRIXEN HD A
FYOAF—RORIBERELET,

 max_parallel_maintenance_workers &, BE—DI1—FT 4 )74 X RTHBTEDALY|T—
N—DBRARBERELET,

(® Note
PARALLEL #7232k, NF21—LMNEBOAKRICOKXMEAETNET, ANALYZE IX R
CREEFELEHA,

ROFlE, F—EARK—AT VACUUM B LT ANALYZE ZFHTHEATRIBEBEDT—EIR—ADEEE
RRLTWET,

LT, BENF1-AFEBCE>TVRT—TILOHITY HBEOHAEBENELTVET, BF
NFI-—LEZBEWCTERDERFHHOLELA)

create table t1 ( a int, b int, c int );
alter table tl1 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

a | integer | | | | plain | |

b | integer | | | | plain | |

c | integer | | | | plain | |

Access method: heap
Options: autovacuum_enabled=false

NF1-—LBEETV—2T Y THREEZLITUTRITTS 10
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T
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T—7 ) t112100 A{TZEBMT %:

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

1000000

(1 row)

F—7 ) t1 OFHER:

select * from pg_stat_all_tables where relname='tl';

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

n_dead_tup | @

n_mod_since_analyze | 1000000
last_vacuum |

last_autovacuum |
last_analyze |
last_autoanalyze |
vacuum_count | ©
autovacuum_count | 0
analyze_count | ©
autoanalyze_count | @

ATV IDAZENT %:

create index i2 on t1 (b,a);

EXPLAIN ON> RZRITTS (77F 1):

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

NE¥I—LBEEOV—2TY THREZETUTERTTS
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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 OX > RZEITTS (F'F> 2):

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

Bitmap Heap Scan on tl1 (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)

FT—7ILTEEBNF I —LNFEDICE>THY) ., EXPLAIN ANALYZE OXR Y RAFBETETETH
BADEES, EXPLAIN OV RE ANALYZE OV RICEHERZ TSUNRRENET, T,
F—7IDOEEZEFHFL. EXPLAIN ANALYZE 7S &2BERLEL &5,

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

EXPLAIN ANALYZE XY R (F5V ) FRODESICRREND LS ICHYEL K,

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

Bitmap Heap Scan on tl (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

NF1-—LBEETV—2T Y THREEZLITUTRITTS 12
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722287 ZU3N0IANEERTIDE, MAFHMERLEREL TV EVEYD, TV ERTH

BICHENF RSB ZEANDAVYET,

R, T—7I)LT ANALYZE Z2FBTREITL., MTBEREEBELTCTSOZ2BERLEL £5,

apgl=> analyze t1l1

apgl# ;
ANALYZE

Time: 212.223 ms

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

-[ RECORD 1 J------- e
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

vacuum_count

autovacuum_count

analyze_count

autoanalyze_count

Time: 148.347 ms

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

S P &

EXPLAIN ANALYZE OX> REE{TTS (TS5 4):

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

QUERY PLAN

Index Only Scan using i2 on tl1l (actual time=0.022..0.023 rows=1 loops=1)

NF1-—LBEETV—2T Y THREEZLITUTRITTS
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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

T—7ILEFHTONL THRITBEREWNEL LR, IXTOTSVORRZERTDE, #AT7TF14X
4ﬁ®75>4#@®75>$U5@h1&U OTVOETEBEEMEATVD N DAY
£F, COHITIE, F—ER—ATAVTF VAT ITAETARETITDEDEEMERLTL
£9,

VACUUMFULL Z AL TTF—7 I &haEEZHZ 3

FULL NS X—2%Z#EALTVACUUM XY RZERTIDE, T—7TILOABREEN RDBEAR—
ADBVHFHLVWTFA RV T 7AIICEERASh, RERAODAR—ANARL—FT 1T AT AIC
BEhET, COBREICK>THEYIELED LS, F7—7 )L T ACCESS EXCLUSIVE @O v ¥
NYREICEYET, £, T—7IL0OHFLLVIE—NEZAEFH, BENFNETIRDETHVIE—E
BREENABVESD, ROBTAAIVBRENr RBERYET,

VACUUM FULL X, RO LS BZEICERNTT, :

T—7 I TREDAR—AZBIATZHE
c ¥TSARVF—T—TIILTREXILL zEHEzBRATZHEE.

FT7ZAIVF—FT—TIINZ2FEFALTVT, F—ER—ANE I EBA LEZHFRTEDHEE
(&, VACUUM FULL ZEA T2 ZzB8HLET,

VACUUM FULL DR EINEZ<OOY I ZMSBETD S, EEBT—IR—ATRERITITS
EAAM'ELKBYNET, CcOFZEZEEMADICE, ROtV 3 THBETS pg_repack L
BEEFERATEET, COAT> 32k VACUUM FULL ICBITWETA, OV I EHK/PRICTS
PHEAH V), Amazon RDS for PostgreSQL & Aurora PostgreSQL Bt DB THR—KRENTVE

¥,

VACUUMFULL 2FRALTTF—7 I e2hxsEEEZ 3 14
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pg_repack & fEF L =B RIL D HIER

pg_repack HLRMAEEEFERA TR E, T—EAR—AOYV I ZR/PIRICHA BN ST—TILEA DTV
DADRKILZHIBRTEER T, Cc DILREEERFE T —FIXR—AA AR ATER L. Amazon Elastic
Compute Cloud (Amazon EC2) £ FF—ARXR—AICERKRTED AVELI—ZHSIVSA4TURD
N=2 3 DIREBED/N—2 3 E—BT B pg_repack VAT R ERTTEET,

VACUUM FULL &EE%V), pg_repack @Z I RALRAVTF O AOHBEEZXVELE YT, D
v a EJOVIITREEHYERA,

pg_repack (&, VACUUM FULL, CLUSTER, &/=(& REINDEX A#EEL B \WVRRTRICIE X T,
RBRILLET—TILOTF—2E2ECHLVT—TILEERL. TOT—T7ILOEEZEHFL T, TO
T—=7ILEHFLWT—TIIICBERAET, HILLWT—TIILOBEFIE, TOT—TIILICHTDEH
BV ELFEZAKARL =3OV IEREE A

REBT—TINELEFATFY VALK L T pg_repack ZFEATEET, FATND A NEZHER
BICE. pg_repack D RFIX R ESRLTLSEEV,

I PR :

« pg_repack ZRTI3ICE, T—TNITSAIVF—FLE—BOAVFYIARNVETT,
« pg_repack WW—BTF—7I)ITEEELELA,
« pg_repack &, JO—NINA>FY IO RZERTET—7ITEEELEEA,

« pg_repack A"ETHNBE, T—7IINICKHLTDDL ARL —2 3 #RTTRERRTEERY
Ao

LTFORTIE, pg_repack & VACUUM FULL MEWICDOVWTEHBALTVET,

VACUUM FULL pg_repack
HHAKAN R Amazon EC2 &-@EO—A)E1—5H5
EITY S HLRMEE

F—7ITOEEHIZ ACCESS EXCLUSIVE SRR & ACCESS EXCLUSIVE ooy N
oYy O MKE WHE



https://reorg.github.io/pg_repack/
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IRTOT—7ILTEIE T7ARVF—E—BOF—OHEFEOT—7
ILTEME

T—TNEAVTFYIORATHEATRIANL—Y T—TINEAVTFYIATHEATHANL—2
D 2 F{HYBE D 2 FHBE

T—7 )T pg_repack 2T ICIF. ROOANYV RZFEALET,
pg_repack -h <host> -d <dbname> --table <tablename> -k

A>FYOAT pg_repack ZRTITSICE, XOIN RZEFEHALET,
pg_repack -h <host> -d <dbname> --index <index name>

FHMICOWTIE, AWS @7 O45E=E "Remove bloat from Amazon Aurora and RDS for PostgreSQL
with pg_repacky ZZRBL T E&E L\,

@ EE
pg_repack ® error-on-invalid-index T —R&%. T—7)IL LD 1 2RED1>
TFYOIDANBEELTVRDNEMTHBD L ZERLE T, pg_repack FHE/NY J0EHR,
T—RBEMDOEDICAVTYIRIKETD LD, BWBATYIREFEO>T—TIT
BFERLICEBETEXREA.
CcOIZ—F, ROBEICRELETD,

s ATV VAN BEHELTIN—DVENhTVBIEES (HlZXF,. CREATE INDEX
CONCURRENTLY AT— KM X RAFKRBL IZ128),

s ATV IOANBEELUTVWSREE (/\—RIVITOEERPRAOS v Y NATUNFREREAD
AREMEN BV ET),

ROVTVZERALTEMBAVTY IVRAERKEL., RON2EBEREBAICHKRLET,

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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ATV DOADBESE

PostgreSQL ® REINDEX N> RT, /1 VFYIVADT—TIILREEATVWERTF—XZHEHAL,
AVFYVIOAOEVWIE—ZBEBMADETTA VTV IRZEBELET, ROKSBIFUF
Tl&. REINDEX DERZHENSO L ET,

ATV DAFBEBEL, BB T—EFBENBELLBZ 225G, chiE, Y7 RNIJITRER/N—
RVITORECERELTRETDAREMSIHBYET,

s LHICA>TFYOREEALEOIT VN ERZELL 15

ATV IDANZEROEOR—TELERERFREOR—DICKYERLL EHE. BARILE
(bloat_pct) A" 20 KV KREWVWEZE K, REINDEX ZRITIBDHEN BV ET,

ROV ITVIE, bloat_pct ZBRETHIDICKRIEET,

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)), 0
-- 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))), 0
) AS est_pages_ff,
bs, nspname, tblname, idxname, relpages, fillfactor, is_na



https://www.postgresql.org/docs/current/sql-reindex.html
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-- , 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,
( 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|ppcb4|iabs|
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,)) =
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,
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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,

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] =
AND a2.attrelid = ic.idxoid
AND a2.attnum = ic.attpos

) i

JOIN pg_catalog.pg_namespace n ON n.oid = i.relnamespace
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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
) AS relation_stats
ORDER BY nspname, tblname, idxname;
RELEZDAVTYIVAR—DE., BYEBLBFAZNE T, LEL,. R—DOAMVFYIRF—H

HIRENTEAR—ANEN) HTShTVWRHEERE, EPNICAVTY IRAZBERTZ 268

HBLET,

£y H R EERRTRE. STUONT A—T Y AFBLELET. KOECRTES. 350
BEETAVFYIREBERTEET,

XYY K

CONCURRENTLY #A7'>~3a>
EEDBTHERT S CREATE
INDEX & & Tf DROP INDEX

CONCURRENTLY #A7'>3a>
Z{EH 95 REINDEX

pg_repack ILIRMERE

Sk

FLOADTY I REHBE
L. WA 7y 9 REBIR
LET. 77115,
HVA TV IRORDY I
FLU<ERE WA VTV Y
AEEALTTSVEERL
£9, A7E—UEMBE,
HWA 2TV I REBIKRTE
7,

BRELEBRICEZTIAKE
EZ2OY Y LET, Postgr
eSQL 12 AED/N—2 3> T
(& CONCURRENTLY # 7> =3
HFRAEETNTVS LD, C
hsoOv VzZzEETEE
T,

T—7 I SRR % BIBR

L. 12FYOREBBEL
x9,

%l BR

CONCURRENTLY #7> 3>
ZFEALTVRESIE,. 26
TERINTHOEEZENHTS
PBENFHDEHDATYIA
DERICEBAI DALV ET,
TENELETRE, BT
TELTN—DENET,

CONCURRENTLY %#FHdT3
E. ATV IOAOBBEIC
BFREADAYET,

C DILRMEERF, EC2 12 A
RUOARERT—EXR—-AIC
EHcnhTLWaO—AH)L3a>
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E1-2h5RITIRILEN
HV)ERT,

FLWATFY ORZERT S

DROP INDEX Y > R& CREATE INDEX ANV RZHRHTR E, AVTYIANBEEEILE
9,

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

COFEORRF, T—7NICRTIHMHIOY ITHY ., COTITAETAHONTA—I VA
%giégtfiomm>m%x]V/hL$OTHﬁWD17%H L. T—7 LI 9 25
AEV)BRELEZIAXBEOEAEEZT7OY UV LET, CREATE INDEX ON REFEHALT, 7—7
MR TREZAKMBEZTOVYILET, ChICKY XAV IBRENTEEICRWETH, 41 0FY
DADERRKFICIARNIANYET,

12FY O ADBEE

REINDEX OX > Rk, —BLEF—ER—ANT A=V AZ#HFIBDOICRIEET, T—7 )
XU TZHO DMLIEEZRTIDRE, T—7NEAVTFYIROAANBRILLET, 1TV
DABFERTZCETT—TIOBRENELSZY, JTVONTA—IXVANEAELET, 12TV
DADRERIIEE, BEXIVTIVONT F—XAICEELET, LENF>2T, JTUO—EBLE/N
T3 AZMHIFITDLEHIC, KEQO DMLBENEENZDT—TIILICRLTAUTFYIANEE
RHERTID_EEHEBOLET,

REINDEX N RIC&K 2T, BILBZT—T7II0EEAKREZOVYIL, 1TV IV AZRAD
SEBRELEITHN, T—7ILTORIEYBELTETT, EEL, /1 VTY IVATREHEY)BRE
HF7OvoEhET, HETI2AFYIREFEATZOIVR7TOYIENETH, oo IR
JOvI&EhELA,

PostgreSQL /N\—2 32 12 Tk, ILWA T2 32 /NT X—2 O CONCURRENTLY AFEAEhEL
o SNICEKWNAVTFYIANEONSEBEEINETTH, T—7ILTOZRIEVIBREPEZIAKE
B, FERAVFYIOREEATZDIVOIVEOYIEhELA, EEL, ZO0AT>a > zERATS
E, MBATTIDETICEHR—NIANYET,

HLVWAOFYORAEERT S 21
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CONCURRENTLY A 7’2 a2z AL THLVWA O FY U RAEZERLET,
create index CONCURRENTLY on table(columns) ;
CONCURRENTLY #7°'2a>Z#ERALTHVWA U FY VU RAZHIRLE T,
drop index CONCURRENTLY <index name> ;
ATV D AODBEE
B—QAVTYIORZEBETDICE:
reindex index <index name> ;
T—7IILAOIRNTOA VTV IREBEBETSICIE:
reindex table <table name> ;
AF—XADIXNTDA VTV I RAZBEBETSICE:

reindex schema <schema name> ;

ATV VAZRAKBICERETS

B-—DAVTYIAZBRBETDICE:

reindex index CONCURRENTLY <indexname> ;

T—7ILADIRNTDAVTFY IV AZBEERTSIZE:

reindex table CONCURRENTLY <tablename> ;

AF—RAOIXNTOA TV IVAZEBRETDICIE:

451 22
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reindex schema CONCURRENTLY <schemaname> ;

4

ATV IANHEBRBETLIBRETD
B—QAVTYIARZBRBETDICE

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

IRXTDATY IR ZBRBETDICE

pg_repack -h <hostname> -d <dbname> -x <indexname> -t <tablename> -k

B

23
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f51: autovacuum & VACUUM FULL Z AL EAR—ANH
A

5]z (E. 500,000 170 emp T—7IILZEERL, FILWETTZEHRLTAELLS, BE/NF1—

LNBERICE>TWSEDH, 2OF—T )L T VACUUM & ANALYZE X > ROMEAZRTL TR XL
ZHIBRL, AR—AZBHAALET, BRATShEAR—RARGBVERLFABATEEITN, FRL—

TAVIDATAILREND ZEGEHY EFEB A,

RDIVITVICK>T, T—7TILORKAHEENET,

-- 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)), 0
-- 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))), 0
) AS est_pages_ff,
bs, nspname, tblname, idxname, relpages, fillfactor, is_na
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-- , 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,
( 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|ppcb4|iabs|
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,)) =
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,
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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,

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] =
AND a2.attrelid = ic.idxoid
AND a2.attnum = ic.attpos

) i

JOIN pg_catalog.pg_namespace n ON n.oid = i.relnamespace
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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
) AS relation_stats

ORDER BY nspname, tblname, idxname;

DIVDRERTR. T—7ILORKRENFHE51% THHEZRLTVET,

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

pg_stat_all_tables E1—0OFEFFXDEBY TT,

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

n_dead_tup | 0
n_mod_since_analyze
last_vacuum
last_autovacuum
last_analyze

vacuum_count (0}
autovacuum_count 2
analyze_count 0
autoanalyze_count 3

2023-04-15 11:59:54.957449+00

I
I
I
I
last_autoanalyze | 2023-04-15 11:59:55.016352+00
I
I
I
I
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autovacuum M EIT&IC last_autovacuum 3l & last_autoanalyze FINAEFHENTVWD Z &IC
EELTLEEV,

EOAR—AERAKILLTVBRERBEND S, T—7NICVWLK 22 1TEEALT
extra_size(bloat_size) ZHELEL &5,

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 | ©.5341167044999332 | 100 | 327680 |
0.5341167044999332 | f
(1 row)

HAD bloat_pct ik, JU—2TF Y TENLEAR—ANFFLVWEALCLE > THEEEhATWAZ L
#RLET, VACUUM FULL ZETLEL &5,

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)

CcOHANS, ZOAR—AERKILAHIBREN, AR—ANARL —FT 1T ATAILRE N
CENFDAYET,

(® Note
VACUUM FULL D) IZ, pg_repack ZETLTCEALBEREWMETEE T,
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Allocating memory for autovacuum (Amazon RDS RF 1 X KN)

NZoHO2 a2 ID OEREEDRIE (PostgreSQL RF 1 X KN)

Remove bloat from Amazon Aurora and RDS for PostgreSQL with pg_repack (AWS @ 7 O i2%)
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