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(FUHIC

AXE (L PostgreSQL 12 (CEFNDEE/FHEEEZHRIAL. ERICEMEFSBIAREHERZREIT DBD
TY, PostgreSQL 12 (CDWTHREEL KIS EULTWBRI—HDIFICRDB S EEZBNELTVET,
2019 £ 9 A 12 HICU U — X &MNJz PostgreSQL 12 betad &FEA U TIREEZ1TD T, AXEZERR L TULE

a_o

2.

BRE

PostgreSQL 12 DEB/IFHLEEIUTDED TI . KRF21 A M TRINSDIEBZIMD LITFET.

F=JILT7IEAAY Y R
SQL/JSON Path

=527

COLLATE (XFHRE) HReiisk
A > 7w XDMEEBNN - MREcE
IN—=Fa>3a=>JniE

WITH B DEiE(b

MCV HLaRAETIEER
R=ZFIvoTLDE
VACUUM EhEIETEIBNN

COOMICE. FRAHURDIEFEZ (XU, HEEEEITCEENZHSDET, ETCOEFAD—EICDVTIE
PostgreSQL 12 RF 1 X> FADULJ - J—k (LI FURL) (CEREINTWLET,

https://www.postgresqgl.org/docs/12/release-12.html

3.

3.1.

BREEDIzHDTZY K7y T

VYINIIFPAF

PostgreSQL 12 (R—HFREZD) (FUTF URLDR—ZHhBH > O— RAJETT, Y—XI— K |
Windows D/ A FUD1> X b=, RPMyum URS RUMBHBESNTWLET,

https://www.postgresgl.org/download
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3.2. {RERIE

WIS LT, RIBEEE D CentOS 7.2 (x86_64) DIRIEYS > & B LE LTz,

AR (BRI TE TS > DM DIRR O AREY — /BT B HEEDIREEIER L T ERA. T
BRI T BIEATE. |B/\— 3 O EDR VRS E DEEETVET .

3.3. 12AM=)b

gcc. zlib-devel. readline-devel. libicu-devel D&/ \w o —RH 5N USHA 2 A h—)LENTWDIREET.
BUFDOATS 3> (CTY—RO—RDEIL RZEITVE U, Just/local/pgsql 7« LI RUZBAELZSXT
postgres 1—H(CTEITUE LI

(LLF. postgres 1—H TET)

$ wget https://ftp.postgresgl.org/pub/source/vl2betad/postgresqgl-
12betad.tar.bz2

$ tar jxf postgresqgl-12betad.tar.bz?2

cd postgresgl-12betad

./configure --prefix=/usr/local/pgsgl/12 --enable-debug --with-icu

make world

$
$
$
$

su -c "make install-world"

RISEHZRES DI 7 ILVZESHL T #ALET.

$ cat > ~/pgl2.env <<'EOF'

VER=12

PGHOME=/usr/local/pgsqgl/${VER}

export PATH=S${PGHOME} /bin:${PATH}

export LD LIBRARY PATH=${PGHOME}/lib:${LD LIBRARY PATH}
export PGDATA=/var/lib/pgsql/data_ S${VER}

EOF

$ . ~/pgl2.env

T—INR—RITSAI&FRHRLET. OT—JUEL (COT—IL) . UTF8ZFT IAILbELFT,

$ initdb --no-locale --encoding=UTF8

HEI 7 A INCRNRDREZSZFET .
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$ cat >> S$PGDATA/postgresgl.conf << EOF
logging collector = on

EOF

PostgreSQL Zi#eE#LE T,

$ pg _ctl start

KRR DT —IN—RZERRLUET .

$ createdb -U postgres dbl

PIBEDEREEE db1 T — S R—X (T postgres 1—H TR L TITLET,

$ psgl -U postgres -d dbl
psgl (12betad)

Type "help" for help.

dbl=4#

4. EEIENNHEEE

FEMBINMERE. HREm L ICDVWTEWEHERZ U CULEE T, o, OB THEEDREISRIBHE LET,
ZIBNNMEBEDEMRSRBAIRIMRESNB Y Z 2 7ILICEE NTWVET . K12 AM—ILFIEZITOZHE.
LITFOZAr (>R M—=)LFED share/doc/html) (C HTML DY =1 )LV ERKSNE T,

/usr/local/pgsgl/12/share/doc/html/

F/z. LT URL (T PostgreSQL 12 D RFA A MHIARHSNTNET . WINEREERDFT.

http://www.postgresgl.org/docs/12/static/

4.1. T=TIWFPIOCAAVY R

PostgreSQL12 57 —TJILD T OTAAV Y R (AM) ZiEN. #BRT 31 >F I T —AMNEBIMEnxEL
o MUBEITHEA T YVIRICHITRITFITLAXAY Y RIFBIMAIEET LI EHROZ ERFT—TILICH U
TEAREICRDFELU.
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F=JILDBIT7—FZHRmHFEZTIDIREG. HBE/N\V I 7EBLTDE-T I 71ILODFEHFEE. WAL
T7AINIADEESHE U, EVWDTZELANIILDOO—F 1 2T CK > TERENTVE T T—TILFITERARY
v REFTZICARLT, ZEUMR B2 ET. COBBDERDERICEEIDCENTETEI, CNETICE
PostgreSQL DF—JILFT —FHRmAHEST B ZHRL IR UIEV I RO PRSDELUENA. ZNSIE
PostgreSQL AR — RZEME T IVENHDEUTz. TNMSIE. BDOWVW D IeEEZ ST USSR/ ILER

(EXTENSION) &UTRMHFT DI ENTEFT,

4.1.1. T—TILT7OBERIAAXAYIY ROMHER - {FRk - EF8

REDH—)\WTHERATEZIT—TJILTIERAVY RiE A>TV IRXTIOLCRIAAY Y REFH(T psql D
\dA OV > RTHERTEEY ., [heap]) H'PostgreSQL (CEZBAETRNDD TS (SDTETB) —DF—J
WP OEAAVY RTT,

(F—TLTFIRRAYY FEHR)

dbl=# \dA+
List of access methods

Name | Type | Handler \ Description
———————— e e et et et
brin | Index | brinhandler | block range index (BRIN) access method
btree | Index | bthandler | b-tree index access method

gin | Index | ginhandler | GIN index access method

gist | Index | gisthandler | GiST index access method

hash | Index | hashhandler | hash index access method

heap | Table | heap tableam handler | heap table access method

spgist | Index | spghandler | SP-GiST index access method
(7 rows)

FVOTAAY Y RZETFFHE T B(CIF CREATE ACCESS METHOD X(C ITYPE TABLE] ZIEELTUTDOX
SICEITUE T, COHIE/\> RSEIEIC heap &E U [heap_tableam_handler| ZIEFE L TULWEI DT, EE
HIREIR(ED D FEEA. &R heap LRILEEZ T D7 ITRAAVY RICIADFT, CEBTHILIZ/IN\C RS
B ERELT. TNZIBEITDONEREDRKRDHDENSE T,

(F—ITNTF IR AV FYERL)
dbl=# CREATE ACCESS METHOD myheap TYPE TABLE HANDLER heap tableam handler;

CREATE ACCESS METHOD

CREATE TABLE [CUSING AZAFIF T, T—JILT EICERI DTV ITEZARAYY RZIEETEET .
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SELECT XETERBTFITAAVY ROF—T L2 HHFENE TERI DI EICHREHDEE A,

(F—ITLTFIERAY Y FEEET D)
dbl=# CREATE TABLE t myheap (id int, v text) USING myheap;

CREATE TABLE

(FIHNRDT=TLTFIERAY Y FIEZRE/IASA—F TRHLATIND)
dbl=# SHOW default table access method;

default table access method

F=JILTOTCARAV Y RDFT T A )L MEFFhTZ/RERE/ (S A —4 default_table_access_method THE
NZxE9,

4.2. SQL/JISON Path

JSON 'S EHRZIME I LA (C SQL/USON Path ZFIATEBD LS (D FE LTz, JSON Path (&
SQL:2016 TEHSNTLD SQLIZEEDAR TY . PostgreSQL 11 IFITH JSON DEZ=RZ T I DiEE (S
HDFELIEN. Z1UE PostgreSQL BEBEDEER - EEFICEDWVTWLWELRE (&(FUVE JSON Path (CHWLT
E—EB(C PostgreSQL B DEENSENFET) -

JSON Path Z{ERTZ 38 (d jsonb DH T, json B (EFTIEL TLEH A,

JSON Path B\ \&HOEXF5(Z jsonpath BE D5 —45 & UL TIRONZE T,

4.2.1. JSON Path ={ERET S

JSON Path Zf#EFH L T JSON W 5ERZHS I B (C(d jsonb_path_query B8%%¥ jsonb_path_query_array
R ERWET, UTFICHZERUET,
FI (I TILFT—HFEHARUET,

(B TNT—5 4R
dbl=# CREATE TABLE tjson (id int PRIMARY KEY, j jsonb);

CREATE TABLE

dbl=4# INSERT INTO tjson VALUES (1, '[{"name":"PostgreSQL", "type":"RDB",
"since": 1996}, {"name":"MariaDB", "type":"RDB", "since": 2009},

{"name" :"CouchBase", "type":"KV3", "since": 2010}1"'");

INSERT 0 1
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dbl=# INSERT INTO tjson VALUES (2, '[{"name":"VoltDB", "type":"RDB",
"since":2009}, {"name":"Cassandra", "type":"KVS", "since": 2008}1");
INSERT 0 1

dbl=# SELECT * FROM tjson;

id | J

e
1 | [{"name": "PostgreSQL", "type": "RDB", "since": 1996}, {"name":

"MariaDB", "type": "RDB", "since": 2009}, {"name": "CouchBase", "type":

"KVS", "since": 2010}]
2 | [{"name": "VoltDB", "type": "RDB", "since": 2009}, {"name":
"Cassandra", "type": "KVS", "since": 2008}]

(2 rows)

JSON Path X T JSON T —ADIEEBD =IO IFlERLET,

(WFETHILEVEDLERRZEITMET SH)
dbl=# SELECT jsonb path query array(j, '$[*]?(@.type == "RDB")."name"')
FROM tjson WHERE id = 1;
jsonb path query array
["PostgreSQL", "MariaDB"]

(1 row)

(EBTHSBRVEHLERREZTTIET S)
dbl=# SELECT id, jsonb path query(j, 'S$[*]?(C€.since > 2000)")

FROM tjson;

id | jsonb path query
b
1 | {"name": "MariaDB", "type": "RDB", "since": 2009}
1 | {"name": "CouchBase", "type": "KVS", "since": 2010}
2 | {"name": "VoltDB", "type": "RDB", "since": 2009}
2 | {"name": "Cassandra", "type": "KVS", "since": 2008}
(4 rows)

[$[*]?(@.type == "RDB")."name"| (&. —ZF/MAl ($) (CHDEIIEZRET ([*]) DOHTtype i*RDB THD
ED (@.type=="RDB") M name ZEDHT (.name) EWVWDSEBKRICIRDZE T, JSON Path FT(% JSON
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Path B IF (CAHRSNIZRSNITEEF MDA NMERATED CLISFRULTLIZE), FHATRNEEF
FD—E&I(d PostgreSQL12 RF1 X > bdD 9.15.2.5QL/JSON Path Operators and Methods EfilCd D FE T,

JSON Path DEIWVEDE(IC GIN M > TV IRZFES ZENTEFT . UTFICA 2TV IRDMEDNDE
VR LE T,

(jsonb BHZA TV I XEEKT B)
dbl=# CREATE INDEX ON tjson USING gin (j jsonb path ops);
CREATE INDEX

(JSON Path TRUTAHIMNERAS ler] BEFTER)
dbl=# SELECT id FROM tjson WHERE j @? '$[*]?(@.name == "PostgreSQL")';
id

1

(1 row)

AVTIIREBESIKSICO—HT VX LRE Y U EEEIZLT, TS5 UHER)
dbl=# SET enable segscan TO off;
SET
dbl=# explain
SELECT id FROM tjson WHERE j @? '$[*]?(Q.name == "PostgreSQL")';
QUERY PLAN
Bitmap Heap Scan on tjson (cost=16.00..20.01 rows=1l width=4)
Recheck Cond: (j @2 'S$[*]?(@."name" == "PostgreSQL")'::jsonpath)
-> Bitmap Index Scan on tjson j idx (cost=0.00..16.00 rows=1 width=0)
Index Cond: (j @? '$[*]?(Q@."name" == "PostgreSQL") '::jsonpath)

(4 rows)

A > 57w O VERBF(CIBTE L TZ jsonb_path_ops (& BIAINSTED 1z JSSON AZEIANRD [@> IEEFDITD
HBETFISATI, jsonb_path_ops (F JSON Path BIWEDOE (CX U CERRICHZEN (CERETFT. 2E .
jsonb BU(CA > F VIR EEDTZEZ(CT T AIL NTENDNDS jsonb_ops EEFIS X THD>TH. JSON
Path BIVWVEDETA 2T Y IRZES T E(FEEETY.
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4.3. RS

F—JILICIBEUEROEBEAEBNCHRNEINIINEERTETILDCRDELELE. INZEERT
(Generated Column) &PMFUNEY, CREATE TABLE Y2 ALTER TABLE D% EZ T GENERATED A>3 >
Z{ED TREUF I . GENERATED AT >3 > BRFMEERNSH D FE U, &EE%ZBETS U TIDENTITY
Bl & BHBEDHF NP R— hEnTULE U
PUF (CERRTIDERfZRUET

(EFHEELT— IV EMER height_in |/ U FEMUDENEEHA SN D)
dbl=# CREATE TABLE t people (
id int primary key,
height cm float4,
height in float4 GENERATED ALWAYS AS (height cm / 2.54) STORED) ;

CREATE TABLE

(fEZH#HA)
dbl=# INSERT INTO t people (id, height cm)

VALUES (1, 156), (2, 1e68), (3, 172), (4, 185), (5, 191);
INSERT 0 5

(height_in DEMNEEHRE A TIVS)
dbl=# SELECT * FROM t people ;

id | height cm | height in

el e
1] 156 | 61.417324
2 | 168 | 66.14173
3| 172 | 67.71654
4 | 185 | 72.83465
5 | 191 | 75.19685

(RS ZERE. BA - BHILHLEITEEEA)
=# UPDATE t people SET height in = 61.4 WHERE id = 1;
ERROR: column "height in" can only be updated to DEFAULT

DETAIL: Column "height in" is a generated column.
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4.3.1. &SI EFFOEEE 1 —DiELY

BUFBIDKS (RN SFE T DEHOIAEE 1 —DisEZ AV CHEMcEFe R TEF T,

(EHTREL—TRLZ &L %E1TS)
dbl=# CREATE TABLE t people base
(id int primary key, height cm float4);
CREATE TABLE
dbl=# CREATE VIEW v_people AS
SELECT id, height cm, (height cm/2.54)::float4 AS height in
FROM t people base;
CREATE VIEW
dbl=# INSERT INTO v_people (id, height cm)
VALUES (1, 156), (2, 168), (3, 172), (4, 185), (5, 191);
INSERT 0O 5
dbl=# SELECT * FROM v_people;

id | height cm | height in

e fmmmmmm___ b
1] 156 | 61.417324
2 | 168 | 66.14173
3 | 172 | 67.71654
4 | 185 | 72.83465
5 191 | 75.19685

(5 rows)

SRS ERF DT —TJILEEHPIREE 1 — DI E L T RICRUE T,

RS DOT—JIL EHoIgEE 21—
ZEtEIDIAM=2T | T—FHEA - B T — ISR

T8I D5ZZEL/RL) | INSERT. UPDATE. DELETE A'E]&E | INSERT. UPDATE. DELETE H'EJ&E
T — S EFLIE

BT BIIDENT—5 | RO SRR
HETBIICHT B> | TR A8 GEERBT—TIUCA Ty
59 ROAEH DRENEB T & SAThE

10
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PostgreSQL12 M4RF! (& [STORED ] I8EDHHR— hENTLWTHITERZIFTEE T, 7—JILDBID
BB SETE UTBZFFDEMIING D & T—FIEMCHBIRRA ML —SBENZODTZIFEMUE T,
SHRIF(CSTEZ1TD. PostgreSQL12 TERIEHR— RSN TULVRL TVIRTUAL] IBE(CHE T IEIMEC LT
VBEI(CIE. BHFAEEE 2 —TREL TSRS,

4.4. COLLATE(XFHRE)HiaeDiLiE

PostgreSQL12 T COLLATE (XFIRE) HEENMLERSN T, REVIE—4 b alge(C/RDF L.

XFFILEE " BBRIC COLLATE DIETEIC L D T ANF., INXF, 7otz hesoBEzR—HRUED.
BAZETHNEOSHRYE2AHTHT. FAHIHTZE—RIDMEFZMDIENTEDIRDICRADE
Ufze ICUSA TS UDMEEERWBZDT. EJLRICIEEICU S+ TS URFIRATEREBE C--with-icu DISTE
PRETT,

LT (EHZERUET,

(Yo TNTF—E2DOT—TIVEER)

dbl=# CREATE TABLE t case(id int PRIMARY KEY, txt text);

CREATE TABLE

dol=# INSERT INTO t case VALUES (1, '®&'), (2, '77'), (3, 'TT");
INSERT 0 3

(REXFOLBEEZFEDHTI-BAREED COLLATION R LFT)
dbl=# CREATE COLLATION ja case insensitive (provider = icu,

locale = 'ja-u-ks-level2', deterministic = false);

(ja_case_insensitive ZHE L THRERT 5 L FRA. AlRE. FAMFHEA-BRILFY)

dbl=# SELECT * FROM t case WHERE txt = '##' COLLATE ja case insensitive;
id | txt
e
11 &b
2| 77T
3177
(3 rows)

COMEZICUSATSUTIREENTVWBIOT—IL TV DHhDXFEZE—HRHIDLSICEERIN
TWB T & & COLLATE 1R BSICETT= 10 A S 3 > deterministic (C false ZISEEL CWBR T ETEIRLUE T,

11
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(deterministic = true DIFHDHI)

dbl=# CREATE COLLATION ja case insensitive deterministic (provider = icu,
locale = 'ja-u-ks-level2', deterministic = true);

CREATE COLLATION

dbol=# SELECT * FROM t case WHERE txt = '&H&H'’
COLLATE ja case insensitive deterministic;

id | txt

STIXF (FPILITFNRY N) TRXFNLFRT7 It bcSZ R 9 5613 PostgreSQL12 BT X
> b 23.2 Collation Support (BBEIEFHR— ) DE(CEEHSNTNEIDT, EE5528RBLTILE
l/\O

4.5. A>FT VO XDEEEEN - MHhEt=E
PostgreSQL12 TIFKRL 121 > T v I XDWRENERHETNTLET,
4.5.1. Btree > 7w ADNE
Btree 1 > 7w I ANNK DNREETNTULET,

s B T—8FFFDBtree 1> T IXD Y1 X/
HET 7L <HFDBtree 1 > TV IANKDNENWBA X TEOLDICIRDFE L.
REEDTEDICATHRT —FZ > THA X ZEHAILE Uiz, 10 BH4DT—4 TEE 075 100 DELEL
TYDT. coredlC(FEEMBEHNZSEIGNEND(EITY.

(BEET—2 %% OBtree A VTV I RERY YL X%EHB)

dbl=# CREATE TABLE t idxtestl (id int primary key, code bigint);

CREATE TABLE

dbl=# CREATE INDEX t idxtestl code idx ON t idxtestl (code);

CREATE INDEX

dbl=# INSERT INTO t idxtestl SELECT g, (random() * 100)::bigint
FROM generate series(l, 100000) as g;

INSERT 0 100000

12
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dbl=# SELECT pg relation size('t idxtestl code idx');

pg_relation size

2482176

(1 row)

CNZEZEDIRUITU PostgreSL 11 ELEERIT B EUT DL DTN E T BT S D (FFHE SIZEREE R
LTWEY,

BEMEESZFDOBtree 1V TYIADHY AR
3,500
3,000
2,500 -

2,000

kB

1,500
1,000
500

0
vll v12

PostgreSQL12 T/\SDENESIAD., B ZXh 15% i/ NUE LT,
* 84 Btree 12T YIXDH 1 X/

BHOINZ2EOCES( > TV IXICEBNT, Blree 1> TV IRXDTAXHNELIZDFE LI,
EEDTZHICLLBRIAE 12T —9ZED, 4501 >FTvIRZE>T, A X&FHALE L.

(& Btree M VTV I REEY YA XZHB)
dbl=# CREATE TABLE t idxtest2 (k1 text, k2 text, k3 text, k4 text);
CREATE TABLE

dol=# CREATE INDEX ON t idxtest2 (k1, k2, k3, k4);

CREATE INDEX

13
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dbl=# INSERT INTO t idxtest2 SELECT repeat('A', 30) || to char((g / 10000),
'00'"), repeat('B', 30) || to char(((g / 100) % 100),'00'), repeat('C', 30)
Il ((g / 10) % 10), repeat('D', 30) || (g % 10) FROM generate series (1,

500000) as g;

dbl=# INSERT INTO t idxtest2 SELECT repeat('A', 30) || to char((g / 10000),
'00'), repeat('B', 30) || to char(((g / 100) % 100),'00'), repeat('C', 30)
Il ((g / 10) % 10), repeat('D', 30) || (g % 10) FROM generate series (1,

500000) as g;
dbl=# SELECT pg relation size('t idxtest2 k1l k2 k3 k4 idx'");

pg _relation size

248545280

(1 row)

52D INSERT X(F#EMTIH, BHUTWVWDEZRITBELMER 50 543D 2[EZRATDIENDT
=T,

ATV IRPAXZERITBDEUTDELEDCRDEUE, KT —XT 5%EE/NESL<BR>TNWBREN
HRTEET.

HE Btree /U TYIADHYAX
300,000

250,000
200,000

150,000

kB

100,000

50,000

0

vll v12

AFARTE M, 12/=23 > EEHAX(T/)I\SDERFELFFATUR.

14
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* Btree [AIFFEITHEDHEF

Btree -1 > 77w O XDOWEPOY IWBERENFEUIE. % CPUITZNI > (CKD Bree 1> 7T VI RICHT
DEBETUBNDZRILEND C ENEFTEET,

AR (FRBEEN S 2 ZED T EDT(FRWNZE. AMEIE (IR DRI E LNz UE LT,

4.5.2. 1>V RVERMBED waL S

GINM>FTYOR, GISTA>ZTWYIR, SP-GIST A >FT W IRXTA 27w RVERRKED WAL tHHEHHI
WMENEU, LTV =237 -7 0OF>2T%Z LU TND ESCRE WAL BENE U DEEZ R
TEET,

UTFDELS A>TV IR RS DRI T WAL AIEZSHAIL C. WAL BHEZRNRFE Lz, NI, 1l
D WAL ESAHZER/IMET DT2HEE) VACUUM Z R (C L TITWLET .

(Yo ITNT—2 ZER)
dbl=# CREATE TABLE t idx wal test
(id int primary key, arr int[], tr tsrange, txt text);
CREATE TABLE
dbl=# INSERT INTO t idx wal test
SELECT g, ARRAY[(g % 13), ((g + 7) % 59), ((g + 12) % 117) 1,
tsrange (now () : :timestamp, now() ::timestamp + 'lhour'::interval),
md5 (g::text) FROM generate series(l, 100000) as g;
INSERT 0 100000

Ao Tvo REEMT HH1HR T waAL 8 Z 78D

dbl=# SELECT pg current wal lsn();

pg _current wal lsn

0/20F88D30

(1 row)

dbl=# CREATE INDEX ON t idx wal test USING gin (arr);
CREATE INDEX

dbl=# SELECT pg current wal lsn();

pg _current wal 1lsn
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0/20FF8618

(1 row)

(LT3 RRICITS ~H AT EE)
dbl=# CREATE INDEX ON t idx wal test USING gist (tr);
dbl=# SELECT pg current wal lsn();

dbl=# CREATE INDEX ON t idx wal test USING spgist (txt);

dbl=# SELECT pg current wal lsn();

UFCHRZRUET,

AT RERBEDO WAL B =

16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

mv1l
mv1?2

GIN GIST SP-GIST
kB (GIN [ZDUL\TIX0.1kB)

WINHBEWAL EAHENKIB(SHED TWBCENHERTEF I, AT A NMNIRAEGTEITURBRIC/INS
DENFEAEECFE A,

4.5.3. REINDEX N\[EIBFVERK (XTIt

REINDEX OIX > RN 4 >F v O ROEEER] (CHEUELRZ. BLETH S CREATE INDEX Tld
CONCURRENTLY AT >3 >% 50U T. 1 >7 v O RDEIHERK N EIEET LTz REINDEX THREEKICE
TTCTEDLDICIRDFET,

CNUCEKD . FTAHESOYREUATL T >F v I RBIERRABIRE(CIR D FE T, 13K (3 CREATE INDEX T
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EITIBINENDOIfcd. BUA TV IRLEMIFURED., SIFICHATZDTBDIC, BINTTLS DO
D ALTER OV > ROETHHRETURE, COXRSRFHEHAERINTET.
LUFOBITE 4518 CTERUIEA > T VO R ERBEBERMR L TLET,

dbl=# REINDEX INDEX CONCURRENTLY t idxtestl code idx;

REINDEX

REINDEX @ CONCURRENTLY A< 3> (4 Btree (CPES ", GIN, GiST. SP-GISTDA>FWVIXTHE
ERR(ICERATEEI . CONCURRENTLY AT 3 > ZFIF2WEE(CHRTHEREAEZ 2D, KBTS
CEBEHODTEDEEEIPDESRITNERSRL, LW HI#(E CREATE INDEX CONCURRENTLY &
ER T,

4.5.4. GiST H' INCLUDE (ZXTIts

GiST - > 5w XA TH CREATE INDEX @ INCLUDE #§EICL DIEF—FNESHBI T ENTEBLDIC
RDFLURZ. M/)\—=>3>FTldEBtree 127 W I ADHICHIELTLWE UL,

ATV IRXEERCHF—INESHDIDE. A>T VIRA)—RFv > THEHRMABMDEEDLDCT
BeHTY . HFHHEIHIDITDA 2TV IRIRE, 9 GIST A>TV IRNBBRIGENS D, TDEE(TIE
FIEEDDIEZHATETDIAUY MHHBDET,

LR (EHZERUE T,

(point BITIEHX—Fldsc EMA Tz GiSTA VT VI REEHT D)

dbl=# CREATE TABLE t point (p point, dsc text);

CREATE TABLE

dbl=# CREATE INDEX ON t point USING gist (p) INCLUDE (dsc);

CREATE INDEX

(Rp AMEMEE (0,0)-(1,1) ISEENIAEFRT, HFiiHAdsc HHNTS)
dbl=# explain SELECT p, dsc FROM t point WHERE p <@ '(0,0,1,1)"'::box;
QUERY PLAN
Index Only Scan using t point p dsc idx on t point (cost=0.14..8.16 rows=1
width=48)
Index Cond: (p <@ '(1,1),(0,0)"'::box)
(2 rows)

{Index Only Scan BMEHLNBRIT TSI VIZHEHTSB)
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4.5.5. SP-GiST H' kNN IEEIER (TG

SP-GiST 1 > 7w XM kNN IEBRRICHIG LE U,

CNETGISTA 2TV IRUMHIG L TULRM D IZizsd(C, HIRIEHR, %> —4 (T3 L Twad GiST -
STV IIMEDNTUVWCIBE T, SP-GIST DERGEIRRICIZDZENTERIRDICRDET,

UF(EHZERUET,

(point BDFIZ sP-GiSTA VT VI REHFEODT—TINEER)

dbl=# CREATE TABLE t point spgist (p point, dsc text);
CREATE TABLE

dbl=# CREATE INDEX ON t point spgist USING spgist (p) ;

CREATE INDEX

((0,0) RN S DEMAGEVIEICY — FFHBVAHLETSA Ty I RERALHEE)
dbl=# explain SELECT * FROM t point spgist ORDER BY p <-> '(0,0)"';
QUERY PLAN
Index Scan using t point spgist p idx on t point spgist (cost=0.14..73.54
rows=1070 width=56)
Order By: (p <-> '(0,0)'::point)

(2 rows)

4.6. I\—F«1>3a3=>0DHE

PostgreSQL12 TldT—TILIN—F 0 >3 Z>J(CDVTHEE. #EEOmME CRENMIZ SN TUNET,

4.6.1. )\—F > a>4EeN=E

IN=F123>F=TILICH LT 2 DOXREIRIMERENREN DD FT . FICEHROF/N\—FT0>3>%80
IN=F12a>F=TILICHRIHBDET.

18
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* B/N—FT1232(Z COPY T—2 A

ZHDOIN\—F 123> ED/\—F1>3>F—TILIC COPY TT—H&IKAT DR(CHEENESN
FUT

BUFOFIECT. 3000 BDOF/I\—F«>3a>z&0/\—F74>3>7—JIEERUTT—FHATD
BEEZEERBLUE L. &/\—FT70>3>D7—FF 1047217 T, &5 30000 H4HHMEHESNTULET,

(¥ AH copY 7—4 Z4ERL)
dbl=# CREATE TABLE single (id int primary key, v text);
dbl=# INSERT INTO single SELECT g, md5(g::text)

FROM generate series (0, 30000 - 1) as g;
dbl=# COPY single TO '/var/lib/pgsgl/dat.csv' CSV;
(EERRLIThdHHEER)

(3000 FDF/IN—F 42 avEHEII—F1avT—T I oya ZER)

dbl=# CREATE TABLE oya (id int primary key, v text) PARTITION BY RANGE (id);

CREATE TABLE

dbl=# SELECT 'CREATE TABLE ko' || g || ' PARTITION OF oya FOR VALUES FROM ('
[lg * 10 - 10 || ") TO (" Il g * 10 || ");'
FROM generate series(l, 3000) as g;

dbl=# \gexec

(H &)

(I—TFT 123 >T—T ) oyalZcory TT—ARBA L THMEZHAT S)
dbl=# \timing on
dbl=# COPY oya FROM '/var/lib/pgsqgl/dat.csv' CSV;
COPY 30000

Time: 586.044 ms

UTFofERME5NE L.

19

Copyright © 2019 SRA OSS, Inc. Japan All rights reserved.


http://www.sraoss.co.jp/

PostgreSQL 12 #&5F L 7R— +

% IN\—T 4332 COPY T—4% A
1,600
1,400
1,200
1,000 w

800

600 1

400

200

0

ms

vl1il v12

FRERFREIN 30~40%(F EFEHESN. Fz. FABIFED/N\S DEFE/NS <R TNB T ENHRTEFT,

o BIN—ToSq X T ERE

ZEDI\N—F+4>23>7280/\—FT+1>3>F—TILERRLT. ERICT—FZBMOEIHWRD/(—F

4 2 3A2PMIRNBEIC, KIBICHERENSELF L.

HIEI CED 12/\—F 4 23 >F =TI ZE> TUTDLS(CEHAILEFE LTz,

(FS5VnERMHEE LKL SIC Bitmap Index Scan [Z[RET S)
dbl=# SET enable segscan TO off;

SET

dbl=# SET enable indexscan TO off;

SET

(WDEBN—TFT142aVEFEEETIRTTISVICHE > TS Z L #FHER)
dbl=# explain SELECT * FROM oya WHERE id IN (100, 1000, 10000);

QUERY PLAN

Append (cost=8.43..37.45 rows=9 width=37)

-> Bitmap Heap Scan on koll (cost=8.43..12.47 rows=3 width=37)

Recheck Cond: (id = ANY ('{100,1000,10000}"'::integer[]))

Copyright © 2019 SRA OSS, Inc. Japan All rights reserved.

20


http://www.sraoss.co.jp/

PostgreSQL 12 #&5F L 7R— +

-> Bitmap Index Scan on koll pkey (cost=0.00..8.43 rows=3 width=0)
Index Cond: (id = ANY ('{100,1000,10000}"'::integer[]))
-> Bitmap Heap Scan on kol0l (cost=8.43..12.47 rows=3 width=37)
Recheck Cond: (id = ANY ('{100,1000,10000}"'::integer([]))
-> Bitmap Index Scan on kol0Ol pkey (cost=0.00..8.43 rows=3
width=0)
Index Cond: (id = ANY ('{100,1000,10000}"'::integer[]))
-> Bitmap Heap Scan on kol001 (cost=8.43..12.47 rows=3 width=37)
Recheck Cond: (id = ANY ('{100,1000,10000}"'::integer([]))

-> Bitmap Index Scan on kol00l pkey (cost=0.00..8.43 rows=3

width=0)
Index Cond: (id = ANY ('{100,1000,10000}"'::integer[]))
(13 rows)
(FTERMZERITS)

dbl=# \timing on

dbl=# SELECT * FROM oya WHERE id IN (100, 1000, 10000);
id | v

_______ o
100 | £899139df5e1059396431415e770co6dd
1000 | a%b7ba70783b617€9998dc4dd82eb3ch

10000 | b7a782741f667201b54880c925faecdb

(3 rows)

Time: 219.307 ms

ERIFUTDEOTY,
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— 8/ X—T42 3V DHEBT S SOL
300.00

250.00
200.00

150.00

ms

100.00
50.00

0.00
vlil v12

MN\=23> ERBRUTHRERR-IN 5 0D 1 AT (CIR> TLET,

4.6.2. )\—F > 3> tEedi=E
JS—F 142 3>F— TS LTOL DIMEEER D> TWE Y., EELREEEERO HFET.

* SN EBF—RHIRIA

CNFETER/ T« 23> F—TILSEF—HINZEMF ST BHBEC. KBBT—IILEIF/(—F1>3
>F—DICRESNTNELRZ, 12823 205, COFIBRPRB<BDELR MTFDOLSC/—F 1S
3> F— AL THF B R BN CEE T

(=T 4 avEnR—T12a VHEONEBF—HBEER)

dbl=# CREATE TABLE t log (
id int PRIMARY KEY, lev text, ts timestamp, mes text)
PARTITION BY RANGE (id);

CREATE TABLE

dbl=# CREATE TABLE t log detail (id int PRIMARY KEY, detail text)
PARTITION BY RANGE (id);

CREATE TABLE

dbl=# ALTER TABLE t log detail ADD FOREIGN KEY (id) REFERENCES t log (id);

ALTER TABLE
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o IN—T o3 EBRICH

N=F123>F—TILOEECHEBADEZIEEY DRICERCRSTERORZFATEDILSCR

NFEUEZ. XDIE(E CREATE DEITRETRENDET,
BIZIEUTOISICERIRTDCENTETBILIICRNDET,

(SEERALS 1EIZLITN—T1 a2 %ED)
dbl=# BEGIN;

CREATE TABLE

dbl=# CREATE TABLE t log2 0 PARTITION OF t log2 FOR VALUES
FROM (CURRENT DATE::timestamp)
TO (CURRENT DATE::timestamp + 'l year');

CREATE TABLE

dbl=# CREATE TABLE t log2 1 PARTITION OF t log2 FOR VALUES
FROM (CURRENT DATE::timestamp + 'l year')
TO (CURRENT DATE::timestamp + '2 year');

CREATE TABLE

(LUTHBE., EIC commiT §3)

dbl=# CREATE TABLE t_log2 (ts timestamp, mes text) PARTITION BY RANGE (ts);

4.7. WITHAODRBEIL

WITHBIICKBHIET—T )L (CTE EMHINET) ZESTZRVWENDE T TS AERMICER LT CTE SR
DICDVWTERBILTERLSICRDELUE, AT 3> kD, RROEEEL URWEWEEBIEECEET.

£, PostgreSQL11 TD CTE R W &EUL SHQWVEMEZIER L E T,

(TR FADOTF—TNET—2 EER)
dbl=# CREATE TABLE t customer (customer id int primary key, info text);
dbl=# CREATE TABLE t sales
(sales_id int primary key, customer id int, info text);
dbl=# INSERT INTO t customer SELECT g, md5(g::text)
FROM generate series(l, 100000) as g;
INSERT 0 100000
dbl=# INSERT INTO t sales SELECT g, g % 100000, md5(g::text)

FROM generate series(l, 1000000) as g;

Copyright © 2019 SRA OSS, Inc. Japan All rights reserved.
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INSERT 0 1000000
dbl=# CREATE INDEX ON t customer (info);
dbl=# ANALYZE;

(PostgresQLll TE1T)
dbl=# explain WITH cte AS (SELECT * FROM t customer)
SELECT * FROM t sales JOIN cte USING (customer id)
WHERE cte.info ~ '“abcde';
QUERY PLAN
Hash Join (cost=42470.00..53574.77 rows=4927 width=73)
Hash Cond: (cte.customer id = t sales.customer id)
CTE cte
-> Seqg Scan on t_ customer (cost=0.00..1834.00 rows=100000 width=37)
-> CTE Scan on cte (cost=0.00..2250.00 rows=500 width=36)
Filter: (info ~ '“abcde'::text)
-> Hash (cost=19346.00..19346.00 rows=1000000 width=41)
-> Seqg Scan on t sales (cost=0.00..19346.00 rows=1000000 width=41)

(8 rows)

M)I\—=Z3>TETIDECTEBDNMIIUTEITEINT, TORBRZFEES LT, infobllm T« JLF—L
T ATYIREBEDRNEWVWDSEIT TS UICRDFE UE. NI CTE D EREUIEESNIRNZSH T . &
BUEDIZHICIEWITHATIFRS BT VT U RFES ZESANMRETUR,

12)\—=23 > TIERRICETURESE, UTDOLSIC CTESBDEHEEILENET . CTEADt customer
F—TILDAF v > (THMACH B [cte.info ~ "Mabede'] FFTDA 27 W IRZAF v 2 HEIRENTWNET,

(PostgresQL12 TR{T)
dbl=# EXPLAIN WITH cte AS (SELECT * FROM t customer)
SELECT * FROM t sales JOIN cte USING (customer id)
WHERE cte.info ~ '“abcde';
QUERY PLAN
Gather (cost=1008.57..15625.03 rows=100 width=74)
Workers Planned: 2
-> Hash Join (cost=8.56..14615.03 rows=42 width=74)

Hash Cond: (t sales.customer id = t customer.customer id)

24
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-> Parallel Seq Scan on t sales (cost=0.00..13512.67 rows=416667
width=41)
-> Hash (cost=8.44..8.44 rows=10 width=37)
-> 1Index Scan using t customer info idx on t customer
(cost=0.42..8.44 rows=10 width=37)
Index Cond: ((info >= 'abcde'::text) AND (info <
'abcdf'::text))

Filter: (info ~ '"abcde'::text)

(9 rows)

12)\—=3> T WITH A(C MATERIALIZED A>3 >%IEFEITDE. 11 £ T EERDOEEICIRDET,

(PostgresQLl2 TE1T)
dbl=# EXPLAIN WITH cte AS MATERIALIZED (SELECT * FROM t customer)
SELECT * FROM t sales JOIN cte USING (customer id)
WHERE cte.info ~ '"“abcde';
(HAEK 11 TORTERBOEIT TS VI D)

521D TMATERIALIZED | 8393 (3. fAIHH8TE L7RL ). MATERIALIZED Z#5%E. NOT MATERIALIZED 45
EDONTIUNTRD, UTFTROBED, =B THENRRDFT,

IB8TFE =17
IBEEL BE{t %,
MATERIALIZED CTE Z39 (I U T T S AN,

(M= 3> FTORKEEELRFD)

NOT MATERIALIZED CTE WEFUEFR (CEH U T M EHicNd 5SS
[CDWTCHBEmBEb =Y.

NOT MATERIALIZED #sENRE®R < 2Bt ZIEMUET, CTE MEHEFF TSR EINDIHZAICIE. CTE
2RI U T 1EIEITUT. TORREFENENDITANNRN TH DML S < 2Bz, BEE [8E
HUITHDTHBIEI TI.NOT MATERIALIZED #EEFENZE>DTSQALEZF1—=>T0FB3FEHEELT
(FBEHTY,
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4.8. mcvihiEREETIGER

YLaR#EETIBEIR(C mev (Most Common Value. SRIEME) MO D FE Uz, HLhak#tsHIEHR & (&, CREATE
STATISTICS X (C K BDIARMIRER (CE DV TENMTERSNDHMETBIR T I . FCEEBDICHKTN DR
FHBEHRZIRVET . INFET. BEFIOHEAFEDT (CX T DMEDIELELL (ndistinct) &, 51l &5 & DRIDBIER
HUkFRI4% (dependencies) Dt (CXIHLTULEUTZ,

UF(EHzERrUET,

(YT T—T I/ 1loc: #H4 'Tokyo', 'Osaka' &, gen:fFEHK 20, 3074 &)
dbl=# CREATE TABLE t mcvex (id serial, loc text, gen int);
CREATE TABLE
dbl=# INSERT INTO t mcvex (loc, gen)
SELECT 'Kyoto', 40 FROM generate series(1,1000);
INSERT 0 1000
dbl=# INSERT INTO t mcvex (loc, gen)
SELECT 'Tokyo', 10 FROM generate series(1,1000);

INSERT 0 1000
(LT, #BEIcBHmEFRERALTLC)

(T3 oHifetERe#ERT %)
dbl=# ANALYZE;

dbl=# SELECT attname, most common vals, most common fregs

FROM pg stats WHERE tablename = 't mcvex';
attname | most common vals
| most common_ freqgs
44— .- - -—_-—_-_-___—__—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— -
44— - - _-_-___—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_ -
id | |
gen | {20,40,30,50,10,60,70}

{0.28596666,0.21253334,0.17873333,0.107666664,0.10763333,0.0727,0.034766667}
loc |

{Tokyo,Osaka,Kyoto,Koube, Sapporo,Nagasaki, Yokohama, Kumamoto, Fukuoka, Sendai, N

iigata,Nagoya} |
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{0.25046667,0.2174,0.17623334,0.071166664,0.0366,0.0359,0.035866667,0.035766
665,0.035733335,0.0357,0.035033334,0.034133334}

(3 rows)

(FICELBEMTRADE, locld Tokyo BB, genld 20 NB I\ EAHH D)

(ZDDINEEHELFHETRETHE., T VT OHRITRERBRDTREAKREC(RES)
dbl=# explain analyze SELECT * FROM t mcvex
WHERE loc = 'Kyoto' AND gen = '40';
QUERY PLAN

Seq Scan on t mcvex (cost=0.00..1252.00 rows=2024 width=14) (actual
time=0.036..23.549 rows=10000 loops=1)

Filter: ((loc = 'Kyoto'::text) AND (gen = 40))

Rows Removed by Filter: 50000
Planning Time: 0.404 ms
Execution Time: 26.109 ms

(5 rows)

(mev OIEERFEHER Z/ERL L T, ANALYZE THEHFRIVRZTS)

dbl=# CREATE STATISTICS es t mcvex gen loc (mcv) ON gen, loc FROM t mcvex;
CREATE STATISTICS

dbl=# ANALYZE;

ANALYZE

(HLEMEHER ZHET D)
dbl=# SELECT m.* FROM pg statistic ext JOIN pg statistic ext data

ON (oid = stxoid), pg mcv_list items (stxdmcv) m

WHERE stxname = 'es t mcvex gen loc';
index | values | nulls | frequency base frequency
——————— f——
o
0 | {Kyoto,40} | {£,f} | 0.16573333333333334 | 0.03268261333333333
1 | {Osaka,10} | {£,£} | 0.0689 | 0.02074341
2 | {Osaka,50} | {£,£} | 0.06586666666666667 | 0.02037627
3 | {Osaka,20} | {£,f} | 0.03523333333333333 | 0.053976378888888885
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{Kyoto FFTE, 40 RODMAEHEMNBZ N ENHMB)

(IEEHEHER ZIRRICHEE TS U HER)
dbl=# explain analyze

QUERY PLAN

Seq Scan on t mcvex (cost=0.00..1252.00 rows=9944 width=14)
time=0.039..28.905 rows=10000 loops=1l)
Filter: ((loc = 'Kyoto'::text) AND (gen = 40))
Rows Removed by Filter: 50000
Planning Time: 0.515 ms
Execution Time: 31.766 ms

(5 rows)

(SERITHRTFAO—HENTEL)

4 | {Yokohama,30} | {£f,£f} | 0.0347 | 0.008134836666666668
5 | {Tokyo, 70} | {£,£f} | 0.03453333333333333 | 0.00800828
6 | {Tokyo,50} | {£f,£f} | 0.03403333333333333 | 0.02316681
7 | {Osaka, 60} | {£,£f} | 0.033966666666666666 | 0.013788146666666664
8 | {Niigata,20} | {£f,f} | 0.033666666666666664 | 0.008909322222222222
9 | {Tokyo, 60} | {£,£f} | 0.033633333333333335 | 0.01567644

SELECT * FROM t mcvex WHERE loc = 'Kyoto' AND gen = '40';

(actual

4.9. R—SFITVIHLDOWE

R=ZFTVIYLNENESEETETDLI(CIADHU.

INFET(Finitdb BT RTIEE T DENDDFEATULA UTFIOVY RTFI VIV LZER. H)

BEBECEFT,

(DS FzvIHYLEEMDCT S/ PostgreSQL H—ERBILREBTITS)
$ pg checksums --enable --progress -D SPGDATA

32/32 MB (100%) computed

Checksum operation completed

Files scanned: 1306

Blocks scanned: 4157

pPg_checksums: syncing data directory

Copyright © 2019 SRA OSS, Inc. Japan All rights reserved.
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pg_checksums: updating control file

Checksums enabled in cluster

(EMIEZ BIZIE --disable ZHET D)

C DIRVE(SL PostgreSQL H— EXZ I UTEIREETIT DOMEBN G D F T, F/e. T—JILICHIEULEED
7L EOESMRUIR(CIRD e, T—IDREF ST UICFrBERBNAREEIRDET,

Z D pg_checksums (C(&. 11 /8—==>3 > T pg_verify_checksums AN > REUTIREESNTULZF TV
DY LZIRB T DHENMRESNTVET . UTOLDCHRBAZERTIDIENTEET,

(FzvIYLDBEXEIT PostgreSQL Y —EREILRETITS)
$ pg _checksums --check -P -D $PGDATA

32/32 MB (100%) computed

Checksum operation completed

Files scanned: 1306

Blocks scanned: 4157

Bad checksums: 0

Data checksum version: 1

Ay

4.10. vAcuuM Eh{EETEIB N

VACUUM OV > RICUTFOATS 3 >hBIMENE L=, INDEX_CLEANUP & TRUNCATE (CDWT (&
F—JILDARL—AT2 3> THIBETEET,

AT23> =R WA KL —Z)(S A -4
INDEX_CLEANUP A>TV OIRXEINIETDH? vacuum_index_cleanup

(T ITAIWBNEIA L =S A=FTHRE) | (TTAIL true)
SKIP_LOCKED Oy OF5E28 T WEERF YT TN ?

(AL b off)

TRUNCATE RKEDER-ZZNETIT DM ? vacuum_truncate
(T ITAIBNEIRA L =S A=FTHRE) | (ZITAIL true)

ZMD>%5 TRUNCATE F8E(C DWW TEMEZIESRL CTHET .

(TRETF=ITNET—2 %R/ B vacuuM ZIEHTITS)
dbl=# CREATE TABLE t vacuum (id int, v text);
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CREATE TABLE
dbl=# INSERT INTO t vacuum SELECT g, md5 (g::text)
FROM generate series(l, 10000) g;
INSERT 0 10000
dbl=# SELECT pg relation size ('t vacuum');
pg_relation size
688128

(1 row)

(DELETE & TRUNCATE off $§5E( VACUUM % 31T)
dbl=# DELETE FROM t vacuum;

DELETE 10000

dbl=# VACUUM (TRUNCATE off) t vacuum;

VACUUM

(27— 5 HIFR#& D vacuuM THWYEY (4 XHAERITE > TLVELY)
dbl=# SELECT pg relation size ('t vacuum');

pg_relation size

688128

(1 row)

(TRUNCATE on 7 b¥EHY A XAE0IHENT B)
dbl=# VACUUM (TRUNCATE on) t vacuum;
VACUUM
dbl=# SELECT pg relation size ('t vacuum');

pg_relation size

(1 row)
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5. SERSFRMREE

12){=23 > TRV DMIERIEE SN TNET . ABETEFENSD O EEEREDZ N DNERD £
EER

5.1. recovery.conf BELLE

PostgreSQL12 WNSYMIEA> S > /) \w OMNSDUH/NUX, MBI NI —-=2JLTU5—-23>TXR
BINA B —)\ZILE T D EE(TFERT S recovery.conf s8TE J 7 1 ILFEIEENE U,

recovery.conf 5% J 7 -1 JLANIC 3 D IeEEIEE (& postgresqgl.conf (CEEIR T DR DICIRADFE T, UH/ (UL
BRI )M THDZ E'RRTZHICE. KR DI(C recovery.signal 7777 1)L, standby.signal 7 71 JL
ZhELET,

Fle. INEFEL T, TNET recovery.conf J 7 )LRADREIEEHZZEE LU TR DI(CIE. X520
A7 H—EXBEES UIRTNEIRDFRATURA. UUTDIEEN reload TRIRTEDXD(C/RADFEL
1z

- archive_cleanup_command
« promote_trigger_file
« recovery_end_command

< recovery_min_apply_ delay

5.2. I &DoIDEELE

PostgreSQL12 h'547C &M OID &N BELL SN ZE LTz, CREATE TABLE XD WITH OID A>3 >ht
BIIOTVET ., CNIERS<FREREEEINTUVT, TIAJLMTEEDNRVEEET U T,

NEEHLT. oidAZEEDT—TILIGEIRU X MC * & U T SELECT ZFE4T UTZIHAEI(C oid SN AR
SNBIENTIR<SIRDFE LTz, HIX(E oid FIZEFFD pg_class X5 a7 —TJ)UIC SELECT ZFEITUTEEE(C
BATRAYIC 0id FIRZIBE LR EB oid FINNHEHENDB LD ICIRADFET,

(PostgresQLl2 TIFBATRIEEMNEL & oidFIHAEH D)
dbl=# SELECT * FROM pg class LIMIT 1;

oid | relname | relnamespace | reltype | reloftype | relowner |
relam | relfilenode | reltablespace | relpages | reltuples | relallvisible |
reltoastrelid | relhasindex | relisshared | relpersistence | relkind |
relnatts | relchecks | relhasrules | relhastriggers | relhassubclass |

relrowsecurity | relforcerowsecurity | relispopulated | relreplident |
relispartition | relrewrite | relfrozenxid | relminmxid | relacl |

reloptions | relpartbound
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——————— R e e et ettt

Fom Fom e Fom - Fomm fom

Fom - Fom - Fom e Fom e
oo e Fomm fom Fom e
oo oo oo o
oo Fom e oo Fom -

Fom e Fom - Fom = Fom - Fom e

16389 | pg _toast 16386 | 99 | 16390 | 0 | 10 |
16385 | 16389 | 0 | 0 | 0 | 0 |
01 t | £ | P | t | 3101 ¢
| £ | f | £ | £ | t

| n | £ | 0 | 488 | 1]

(1 row)

6. HEFEIH

ARRF21 A ME SRAOSS, Inc. HARZH (CKDERENELIE. LML, SRAOSS, Inc. HARSZ#HEA
RIFT A MIHWTIEREYE, BN, ZOMUONDRBFRIEEITDIEDTIISDFEFA. KRFIAS ~EF]
AT35E. FIABEBOEEICBVLWTITRODTIELEDERDZET,
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