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« A, (BEFUSX. ~ops)
o text B(CXF T D btree 127wV IR D
text_ops (O&—J)L&HD) & text pattern_ops

CREATE INDEX idx tl val ON tl
USING btree (val text pattern ops);
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GIN 1 >57w X

« NAHERE > 5w X (Generic Inverced iNdex)

s BHERZIFOT—IENAD [Z2EDED] BEREDS
- Bc%). JSONB . &XMIRZFR(ENND

- K=< h 73\‘_5\ EE%F[(Q:;\EL\ — fastupdate &/ \S A -4

- Bitmat Index Scan (C/&d G T2 PRI
BB DHEFEDT-TI iﬁizﬁi‘wxma
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1| (FIE, BEE) ~ e -~ '
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4 | (MR, &= 1FYTY | {3}

D SELECT * FROM t restaurant WHERE tag @> ARRAY[' fEZE '];
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« Block Range Index

o R—ZEHIH o4k 128 ~—2) Bl AR/IMEZARF
BMADHKET —FOETFIENNF (SET B

- O D5 A LIRS > To@EET—7

- B EYNIRIRINAIENER) U CTULVD C ENVETHE

- WO TNEVH A X, Btree EEERUVIEERE

ANEEER, —EEEER(CHFIFADIEE x s—scERBTER0

Bitmap Index Scan (7835

DANLRI T T TS NR—&iH &=/IME mAE
BRIN 12>y DANEH g 127) 2020-10-26 15:38:00 | 2020-11-13 10:00:00
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- AeDER (=EETFISRA) BICHEFERD

- &> —4 (RAK) 1o, sEEE EHHBHIF TEER

=TT ATYVIRENET—FE A7V IRAURIREEF eI HREF
box_ops box bl 6> BC A >0 L @ @xa &> |>> 7 7

circle ops  circle Gl &> QB 2> L @@ @ &> |>> 7 7= =

inet_ops inet, cidr bb 2> 0= > 5= O LK== =

point ops point »r > LK@ <@ <@ < = <=>

poly_ops polyeon B B> BC AL D> KL @@ @ & [>T = <

range_ops  {E=OEEEE R &> R 0> <K@ - |- = @ @

tsquery ops  tsquery <d @>

tswvector ops tswvector
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- > —4 (KD AR, mEHDAR) 1o, SEHEIEL & HEBH
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PostgreSQL12 & & Di#n# [ 65.1 #:A SP-GIST EEF IS5 X]
£ A2FTYVIRENDT R 4127 VI Ak E‘ﬁ%? IS REF
kd point _ops  point L@ »>» > 7= {=>
quad point ops point A< oy 7= {=>
range_ops = 0spHEE RE R B> -] - <K <@ =>> @
box_ops box CCRCRE &> >> 7= @ <@ &<| <] > &>
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e JIL—LTAIZFICKDA>FTVIR
e contrib BHIIE>1—)L
« BEENA TV IORDO—BZED ERVEDEICER)

o —EUEERDIHNT T SHisT — (3

- Bitmap Index Scan &UT{ENDND  int B text R

—- EBRENSEN recheck HYfThHhN 3
o« A ZINEZED USHX—51K1F 1 X Kk < 5 /)

CREATE INDEX ON t_survey USING bloom
(g1, g2, g3, g4, g5, g6, g7, g8, g9, gql0, gqll1, ql2);

SELECT * FROM t survey
WHERE gl = 5 AND g5 = 2 AND gl0 = 8 AND gl2 = 1;

Pc
http://www.postgresql.jp

11


http://www.postgresql.jp/

1 2TV ZAHMEDIELN

e 1> FTVWORERIITSFHMEIRT S
o« PHEIERFv>FDAMNRY (EHITE)
« HIBDOD A>TV ORI ZFENTETCIOR S/ BEZHEDR

db=> SET enable seqgscan TO off;
db=> EXPLAIN (ANALYZE, VERBOSE) SELECT ...

. RBEMOIAR  eq ZDAR ... WHERE col + 1 = 100;

« T—AHBAR—E  eg BRFvILEEBMEELTLIES

« O —)LIBSIEF —Do-+>5voR(E—D0D COLLATE HiF
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SELECT * FROM t survey WHERE g2 = 1 AND g3 = 2 AND g4 = 3;

. 18255 Btree 1> WX
o —ERDHEIRREMICT DIEETHFAT
- BAYNDOEMATIIIEZNSZ  create INDEX ON

t survey (ql, 92, g3, q4);
¢ ZH|E(C Btree 1> w7
« Bitmat Index Scan T AND/OR #LIEH‘OJEE

CREATE INDEX ON t survey (ql);
CREATE INDEX ON t survey (g2);

e $EH5 Bloom 1> WX

o BNIZHE / ST —HENIRE / ERRAEETE
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 Btree 1> VO X(EY— MMTHEFEDOND
o A>T WO XVERREFDMNIRY — MEE

SELECT * FROM t sort ORDER BY cl, c2 DESC, c3 NULLS FIRST;

CREATE INDEX ON t sort (cl, c2, c3);
CREATE INDEX ON t_sort (cl, c2 DESC, c3 NULLS FIRST);

- A2 DOUXTG)LY — BRIG (v13) BABE (.
—EhEE CHEZTIN/RD DEEE

PostgreSQL
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1> wv IR

« RRFMHFOEBDONEA 2T VIRICTD

SELECT * FROM t email WHERE lower (addr) = 'fool@example.com';

CREATE INDEX ON t email (lower (addr));

EMARZRDOEANLERE

SELECT * FROM t docs WHERE
to tsvector('english', body) @@ to tsquery('english', 'JPUG');

CREATE INDEX ON t_docs
USING GIN (to_ tsvector('english', body))

MITESNEEICHIT DRI —IFIF - BEE—JILICREUCAOEEIZ1H1[E

CREATE TABLE t attend (uid int, ts timestamp) ;
CREATE UNIQUE INDEX idx t attend ON t attend (uid, (ts::date));

PostgreSQL
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N1 7w D ADHETEHR

« RN 2FTVIREKICH T DTS > FHietBERZIED

dbl=# CREATE INDEX idx t ab ON t ab ((a + b));
dbl=# ANALYZE t_ ab;

dbl=# SELECT * FROM pg stats WHERE tablename = 'idx t ab';

-[ RECORD 1 ]-——--———-- S e e e e e e e e e e L e L L L e L
schemaname public

tablename idx t ab

attname expr

inherited £

null frac 0

avg_width 4

n distinct 21

most common fregs {0.106,0.096,0.088,0.088,0.085,0.071,0.064
histogram bounds
correlation

most common elems
most common elem fregs
elem count histogram

I
I
I
I
I
I
I
most common vals | {10,9,8,11,12,13,5,6,7,15,14,4,16,3,17,18,
I
I
| 0.052369732

I

I

I
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21 > TV IR

—EBDITIETENRICUTEA > TV IX
e HAHT—AS DRI Btree BANEMIATES
o NI UTI=H 1 XETHY FOEBOTREMET

CREATE INDEX idx access log client ip
ON t access log (client ip)
WHERE NOT (client ip = '127.0.0.1'::inet);

SELECT * FROM t access log WHERE client ip = '127.0.0.1";

- FFHEIZ=—TUHIFY
147203 NULL ZEF 9 H%9

CREATE UNIQUE INDEX tests target one null
ON tests ((target IS NULL)) WHERE target IS NULL;

PostgreSQL
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VAN 2/

btree & gist THIS

e Index Only Scan
« 12T WVIORJE U’Z% EX BT 55

CREATE TABLE t only (id int PRIMARY KEY, name text);

SELECT id FROM t only WHERE id < 10;

- VACUUM R(CREFTIDNR—Z(CRENSD

- INCLUDE 187
c V=T ) —RIECEWNFT—FZEDD

CREATE INDEX ON t only (id) INCLUDE (name) ;

SELECT id, name FROM t only WHERE id < 10;

PostgreSQL
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PYARZFEA TV IR

o AT D TVDIEXIRRTFES

o TFRXMREK
- tsvector / tsquery B4, GIN/GIiST

e pg_trgm #nsRE>2—I)L
- 3-gram . YJLF/\A RIEXIS. LIKE X° ~ T. GIN/GIiST
c =R —FAETI1-)L
 Pgroonga ¥ U <I[& PGroonga tzw=3>7T !
* pg_bigm 2-gram . LIKE T. GIN

« textsearch_ja tsvector/tsquery Z=HAZEXTIE

AT ZIRRIFEN, BHAR PostSQL THRHAENE
PostgreSQL

http://www.postgresql.jp 19



http://www.postgresql.jp/

EXIRZR(CHITD GIN & GIST

HAZ T NS
: \ %
 GIN B EL e GIST B L
e TEZNEZ . ts_vector ZIRZR
BE  X®BIIEEOG | PostgreSQL s the best relational database |

s gEm query 1,5, 10, 25,31,51,53§ | to._tsvector(

HICIAREE WeEE 1y & B 285 Sl S, EE '‘best':4 'databas"6 'postgresql':1 'relat:5 |
THRE | text  2,510,75
""""""""""""""""""""""""""""""""""""""""""" « RD-tree o
« o _ : K&
* 2-gram. 3-gram: _EanAEE  HE
X XEREEDT LTHsi
- Po 1,2,4,7,10,11,15,16, | — A
oS 1,2,3,9 12,15,19, 21, | . best databas postgresql
| st 1,56,9,10, 11,17, 18, relat query text vector |
19 1,3,4,6,813,14,17, | -
el 1,2,3,5910,11,16, | | best databas g ooy

POStgreSQL postgresql relat . vector best
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« JS2IMATYVIRESRIDIENDD
» RAE. FIMEZIEET DITDH

e 12T VIRIITSAERMBIRICHE®ILD TUL\D

« JS2FEEDIR
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A 27w D ADIRREMEED

pgstattuple #LskE>1—)L
« btree, gin, hash (CXt/iE

dbl=# SELECT * FROM pgstatindex('idx tl btree');

-[ RECORD 1 ]------ Pemmesmm ==

version | 4

tree level | 2 3tree level (& U-J/-t%

index size | 11665408 ai&b\ﬁ S JE#

root block no | 161

internal pages | 5

cnnty, poge o R e—

empty_ pages | O R-IC =5 EQFHTD

dele t;fi_pages | 950 HBDT, HIREZINELS

avg_leaf density | 68.84° IR R ONEE YRR EIE OE

leaf fragmentation | 50.21 — DA—ZESNE 0~ 100 ¢EE
|

Posugreowr
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gin -1 > 5w J XDIRREIFIR

-[ RECORD 1 ]--+--
version | 2
pending pages | 1
pending tuples | 2

db=# SELECT * FROM pgstatginindex('idx tl gin');

AL —=AT2 3> fastupdate = on  (ZIAJL )
DEE, HEABEEET—F% pending list (CANT.
BHSA 27V IORXANICHEINT D,

hash 1 > 5w 2O X DIRREIEIR

free_percent

db=# SELECT * FROM pgstathashindex('idx tl hash');
-[ RECORD 1 ]--+-------

version | 4
bucket_pages | 326
overflow pages | 0 —
bitmap_pages | 1
unused;Pages | 256
L LT | 50002
dead items | 0
|

78.92196041533881

--------------- overflow_pages MZU\DIEEE L < 7R VIREE,

EMENZWGEIRETHRE,

Btree SLEATHEIS . BENZ B

Posigreswr
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VACUUM &1 25w XR

- 7—2JJL VACUUM T > v XE VACUUM

« ZEXR—ZHBF

(FATHONDH.

D 7 ALY A ZHaIMEATIONIRN

hash (XME_ER—EFIANERE SN0
[5=—27 )Lz VACUUM | HE/IME/EEfI

- v13 TliFZEITITH

PostgreSQL

http://www.postgresql.jp

GIN C. RoFTa4 >0V MEARIKISERYT S
BRIN T. W =Z/EDET

24


http://www.postgresql.jp/

127 VI XBIEE

o« T—AHIBEDT 4 AT ANR—XERIN
o BNTET—IIEEZTEZRD  (FRYICHEH?)
o IHIE1 > T W IR E(EIE (e.g. WAL IEMIEDIEES

« REINDEX ONY >R
« DROP INDEX / CREATE INDEX N> B (&:-

» CONCURRENTLY AT 3> TRIKHMER

o i '\ AN pg_repack ZfE>HELHE .
Access Exclusive Ow 2713 U D R

o EIFfE. KT BI3MNE ULIRLY LB EN AT,

o KEQUTZSFETHREZT > 7 v DU X% DROP
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1 257w I ARSTHREREL

« BRIN
« B¥Y9 B  brin_summarize_new_values(idx) .
brin_summarize_range(idx,blk) .
« B¥YZERY brin_desummarize_range(idx,blk)

ARL=IATY3Y autosummarize =on  (FIA)boff) THWE
IOy OTICHLT, FFAERNREBTHESNEL,

« GIN

« ROTAIURMZE (KMNERLUT) —1593D
gin_clean_pending_list(idx)

VACUUM BFPUA EBRICELEEZICE
THNADT, FHREITIEHETIZE,
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12TV IORIE A

« > v ORIIE

- J\D. BEAIDREE

— Sl (c K DMWIE

c 1> FTVIRANMRIET D&
e BVLVEDEEREMNFLITEDS (ETT5MEF)

¥ -

S8 UTTHINESE

=

. IEDWRE
« R—TFTVIH
« amcheck
« pageinspect 1TV IRAANBTZEZHERITBIYV—)L

PostgreSQL

http://www.postgresql.jp

btree &

—INR—RDSAFTIETE
IOREY —)L

21


http://www.postgresql.jp/

—=E A

=1 i¥% Db\clf_ac_éb\i L/F_—.

« SEXHL / BIRDEH :
« PostgreSQL R+ X>
- FIMESESNTWED ., RIFIRZFHET ERRENHDD

« wiki.postgresql.org

e Lets.postgresql.jp
=AY

HZW\WHIRTE THERIIDOATE
« habr.com/en/company/postgrespro/blog/
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