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1. (FUSIC

ANE (T PostgreSQL 9.5 [CEFNDEELIEEZHAL. ERCEIMEFSBIARHERZIRE T DED
T, PostgreSQL 9.5 [CDWTHREELE D ELTWBRI—HDIFICIRBDCEZBNELTVET,
2015 £ 8 A6 HUU—X &1z PostgreSQL 9.5 alpha2 ZEA U TR Z1TD> CT. AXEZIERULE U,
ZD#D 2016 £ 1 ADERY U —RFTOR THARNKE KZED D BN D F I, % HED(CDNT
(&, HER&EHZBMUEL.

2. HIE

PostgreSQL 9.5 DFE/RFHEREFIUTDEBOTI, KARFIAS FTRERINSOIEBZRD EIFFET,
s fTEfIEFIVUT~

* BRINA2FTYIX

*  pg_rewind

* INSERT ... ON CONFLICT ...

© HMBRF-IDA R~

o HMEBRF— DK

*  GROUP BY DLk

+ JSONB [CRAT EET B

C DM BN MR BN EEN S S D FE T, R TDEELD—EIC DU\ TIE PostgreSQL 9.5 RF1

A PADY Y- ) — MMIEBESNTNET, Fo. NS(dalpha2 /\—2 3 D RFR TOMEERE T, /\
—23295DAKIYYU—-XFTICLK DNHIBRCZEE SN D OIREEN D D F T,

3. REEDfzshDtwy K7wv T

3.1. YVIMIITPAF

PostgreSQL 9.5 D)L T 7hR « R—=HIRIFUTFUR LMNSHT>O— RAJEETT,

http://www. postgresql. org/download

3.2. REEERIR

IRFERZ & U C. HP Pavilion Desktop PC HPE-560jp (CPU: AMD Phenom Il X6 1065T / Memory: 16GB,
HDD: 500GB SATA 7200rpm) £ CentOS 6.4 (Linux 2.6.32-431.el6.x86_64)ZEALFE LIz, PC ARV
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> EDLinuxETRIRETH D KIAREY —/)NCHITDHREDRIEFERUTVEE A,

3.3. 1>2AM=)b

UToOAT>g>IcTY—XO— ROEJLREITVEUR,

$ cd postgresql-9. 5alpha2
$ . /configure ——prefix=/usr/local/pgsal/9. 5alpha2

$ make install-world

RIBZHZREI DI 7L ZESHUT, BALET,

$ cat > 9.5alpha2.env << EOF
PGHOME=/usr/local/pgsql /9. balpha2

export PATH=$PGHOME/bin:$PATH

export LD_LIBRARY_PATH=$PGHOME/|ib:$LD_L IBRARY_PATH

export PGDATA=/usr/local/pgsql/data9. balpha2
EOF

$ . 9.5alpha2. env

F—AIR=—RADS A=/ UET, OT—)VELU (COF—JL) . UTF8ZF JAILhEULFET,
$ initdb ——no-locale —encoding=UTF8

REI7AMILCHER/INBRODEREEZSZET,
$ cat >> $PGDATA/postgresql. conf << EOF

logging_col lector = on

log_line_prefix = "%t %p
EOF

PostgreSQL ZieE# L FEI>

$ pg ctl -w start
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4. EFELENN#EE
EERENNBEEE. MHEEM L (CDWTEMEIESRE L CUL\EE T, £io. Sh B THEEDRFERSIAELEY,
ZIBNHEEEDFEMTRERIR (IR —FIRICEREND Y Z2 FILICEEH NTWVWET, A1 X b—JLFEZE
To1E%Ea. UTDBA (142X h=JLFED share/doc/html) (CHTML DX =1 7)LAVERKRESNE T,
/usr/local/pgsal/9. 5alpha2/share/doc/html/

Fleo UTFURL ICTHER/ =23 >OR_a VIS NTUVERT, WINEREBELRDFT,

http://www. postgresqgl. org/docs/9. 5/static

4.1. THAUEFI VT

BN, T—HINR—=XATZ 10 SEAFI AL CHERIEEDH M EIHE T LIZHY 9.5 5 (F&FT—TILIC
MU —ZEERT D ETITRADHERIEEN AIRE(CIRD FE LT,
TEMTF1UT« (I TOREN DD ET,
F=OIDAT 1O MER (BIFOHERIETE)
RIS —
F—2)LM ROW LEVEL SECURITY 8]
row_security /{5 X —4
1—HD BYPASSRLS B

ARETNZ (L PostgreSQLy. 5 IFJ U — X TIIEERNEE SN TLET,
4.1.6. Bi& PostgreSAL ¥ =1 77ILEMERLSIEEUN,

4.1.1. RUS—DFEH

MU —DEZIL CREATE POLICY X CITWLWE T,
[EDT—T)LDRIDREEICT UT. #ENT O IEIBAIC B EDITRENCF TV IEEZ DI EWND T &%
EUFETY,

@ CREATE POLICY DIBEX
CREATE POLICY name ON table_name
[ FOR { ALL | SELECT | INSERT | UPDATE | DELETE } ]
[ TO { role_name | PUBLIC | CURRENT_USER | SESSION_USER } [, ...]1 1]
[ USING ( using_expression ) ]
[ WITH CHECK ( check_expression ) ]
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BYER Bk

name EEI DRI —%

table_name RIS —DEERLT—TILE

FOR { ALL | SELECT | INSERT BAITDIUVITYUDEME, ALL (IETZERAXNRET D,

| UPDATE | DELETE }

TO { role name | PUBLIC | ERAYBO0-IL&. 1> XD TEEEETEE.
CURRENT_USER | PUBLIC (&Z0O—)L. CURRENT_USER (& current_user().
SESSION_USER } [, ...] SESSION_USER (& session_user() DR DfE(CdHz20—)L

NEREEND,
USING (using expression) SELECT, UPDATE, DELETE TIRZREND1TDEMAR

WITH CHECK ( check expression) INSERT, UPDATE TERR S1DITDFRMA

4.1.2. ROW LEVEL SECURITY

RUS—ZEAETES8H. —TILIC ROW LEVEL SECURITY ZFFR] 3 2WmENHDEI (T IAIL b
(& disable)o —JJL(C ROW LEVEL SECURITY Z5FA] 9 D & X —/\—1—EHF—TILPEELUIMNIRY
S—PERSHIVED., BRREGIFAGLTESRAVARE(C/RADFET,

@ ALTER TABLE XICKD ROW LEVEL SECURITY ZEFn] 9 B8
ALTER TABLE table_name ENABLE ROW LEVEL SECURITY:

4.1.3. row _security /\SX—7%, BYPASSRLS B

MRUS—BACEMFRT D/S A= E LT row_security 2. O—JLEME(C BYPASSRLS BN BIIENE
L7z. row_security (& force,on,off DL\ NHDEERDET, TNENDEDEKIITFEROES DT,

BYPASSRLS B (& row_security = off DR (CITLANILEF 2 UF o (CKD TRESNTLBITZIREL
EBRICIS—ZE# 3 DERE RO TVET, —#1—H (O—JL) (7T AL NTIEBYPASSRLS BE%=
B5FEEA.
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€ row_security ODFHE(HE

(s

force

(SR

2=/ EF—TJILABEEICH UL TERUS —2BHSIES .
BYPASSRLS B &#F>/cO0—)LICHERYU S —(HBEAHENDS,

on (T IAJLK) RA=\—A—HEF-TILFBELIMIRU S —ZBASE 3.

off

BYPASSRLS BlEZ=iF>cO—J)LICERUS — (@A ND.

R=)\=A—HEF—=TILFBEUNDOI—F(CHLT. ROW LEVEL
SECURITY MEFRI SN TV T —JILICH T DIEZ TS —(CTD. 22U .
BYPASSRLS B Z#>cO0—J)LETS—WRET D LR RUS—EEA
SNRV (R—=/\=21—5PF—=TILFEEELAD) .

4.1.4. {TEATLF1 Y5 OFBFEIES

AHITEid DS ALICK > THUTEATF AU BEERITVLETD,

1.

FI(ER—/IN\N—=A1—HTF—=TILZERKR L. TEATFI1UST v EFRIIC. T—T)LD SELECT #ER
H#OJA AERDIHIEIF > Ie— % 1—Y user1 ICEXFE T,

db1
db1
db1

id

=#f CREATE TABLE policy_test_table (id serial, content text);
=# INSERT INTO policy_test_table (content) VALUES (mdb5(generate_series(1,5)::text));
=# SELECT * FROM policy_test table; — id = 1..5 DIT&EIFTDFT—I I ZER

| content

1
2
3
4
5

®
db1

| c4cad238a0b923820dcc509a6f75849b
| ¢81e728d9d4c2f636T067189cc14862¢
| eccbc87e4bbce2fe28308fd9f2a7baf3
| a87ff679a2f3e71d9181a67b7542122¢
| edda3b7fbbce2345d7772b0674a318d5

=ff GRANT SELECT ON policy_test_table TO userl;

2.

row_security =on (7 AL N THD &R ULET,

db1

=# SHOW row_security;

row_security
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on

(1 row)

3. RUS—EADI policy_test_table >—2)LIC ROW LEVEL SECURITY Z5Fa]LE T, (ZIAI)L
N disable)
db1=# ALTER TABLE policy test_table ENABLE ROW LEVEL SECURITY;

4. policyl %Z policy_test_table =—J)LICEZEUE T,
db1=# CREATE POLICY policyl ON policy_test_table FOR ALL TO PUBLIC USING (id <= 2);
CREATE POLICY

5. user!1 T policy_test_table 7—JILDFT —F &2 RZET D &, policyl (id <= 2) INERASINERN

RO TEFT,
db1=> SELECT * FROM policy_test_table;
id | content

1 | c4cad238a0b923820dcc509a675849b
2 | ¢81e728d9d4c2f636T067189cc14862¢

(2 rows)

B—7—JILCH UTEBDRY > —ERNFET D55 XA OR THEHRSNET. £ TORIUS
—(CXBHPRNMBEHAIND ENDSZETT,

4.1.5. KU —IFHROFRTR

RUS—(CATBS AT LNFOTICE pg_policy mT—TILEBNZEICTEER SN TS pg_policies £
I1—AHBDET, £z, psql THNURD IV RZEEELTVWBDT—IIULICH UTETINEZDT—TILIC
ERESNTVWBRUS —ZERIT D ENTETET.

& pg policy T—IIC KBRS —EEHR

db1=> ¥x on

db1=> SELECT * FROM pg_policy WHERE polname = "policyl’;
polname | policyl

polrelid | 17662

polcmd | *
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polroles | {0}
polqual | {OPEXPR :opno 523 :opfuncid 149 :opresulttype 16 :opretset false

‘opcol lid O :inputcollid 0 :args ({VAR :varno 1 :varattno 1 :vartype 23 :vartypmod -1
:varcollid O :varlevelsup 0 :varnoold 1 :varoattno 1 :location 68} {CONST :consttype 23
:consttypmod -1 :constcollid O :constlen 4 :constbyval true :constisnull false :location
74 :constvalue 4 [2 0000000 ]}) :location 71}

polwithcheck |

@ pg policies E1—ICKBDRYS—EZRHER
db1=> ¥x off
db1=> SELECT * FROM pg_policies;

schemaname | tablename | policyname | roles | emd | qual | with_check
+ ____________

public | policy_test_table | policyl | {public} | ALL | (id <= 2) |

(1 rows)

& \d JY> RICKBRYS—EEHETR
db1=> ¥d policy_test_table;

Table “public.policy_test table”
Column | Type | Modifiers

id | integer | not null default nextval ( policy test table id_seq ::regclass)
content | text |
Policies:
POLICY “policyl” FOR ALL
USING ((id <= 2))

4.1.6. IHREE(CDULT

BUF D PostgreSQLY.5 IERN U U —X (9.5beta2 LIfF) TEEEMNTULET,

+  row_security 5XEAET force IEEMNFELESH. on/off DHERDFEUTZ,

+  row_security = on Tdd & E. BYPASSRLS EMZ#D0O—)LC ENABLE ROW LEVEL SECURITY
THdT—TILORUS—ZBRITDILD(CRDFE LU

«  F—T7)LBEIT®D FORCE ROW LEVEL SECURITY DIEENNMODELZ (FORCE THdDET—
JILFRBETH > TE BYPASSRLS BHZRIZ/IAVRD/RUS —HHEFT) o
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4.2. BRIN (Block Range INdex) A >F WO R

PostgreSQL M1 >7 w27 X AT BRIN (Block Range INdex) Al D E LTz,
BRIN (FTFRIDKS(CT—TILICHIFSD pages_per range (ALK 128) OE—-TT7Ov O ED
RIMBEERKEZRFITDA>TVIXTT,

~, = >—JIL
A7 IR ;
E—-770v50-1271053 % .
EDRA, SIvE
bE—JOw47128-2551CHLT 3
EDEA. SIME t—7Jow4128
t—7JOow4129
[ ] |
. i
. -
t—7JOw4255

4.2-1 BRIN D > 7 v I X&&E

4.2.1. BRINYERKDIEX

BRIN -7 > 5w O X ($MARD1 > F w2 X EERKRIC CREATE INDEX X CTYERR LE T,

CREATE INDEX index_name ON table_name USING brin ( column [ ,.. 1)
[ WITH ( page_per_range = value ) ];

BXER FtEA
index_name BRIN 1> v IR
table_name ATV IADINRETDT—TILE
USING brin 27 WO RIFRIC brin ZHETE
(columnt[,..]) AT VIRADRMRERD DS I
WITH (pages_per_range = value) pages_per_range DIEZETE

10
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4.2.2. BRIN, B-Tree, -1>7W72RXIRUDMEELLE

O =D A LRE > TOEECKLDBMAINBESDLD (ENKANBCHSNDSALCA>FTVIRE
{FFTEIBE(CH T, BRIN FIBEF & B-Tree FIRRFE L CA > 7T vV I XZAWVRWEOEEREZ LR T D &
BIFDRDKLDSICRDEFT, B-Tree (CXH U BRIN (FA>FTWVIRIT7AIHAX, A >7 w0 RVERKISME. &
RRE (FEERR) OECTENTVET,

MEE \ A2FTvIX BRIN B-Tree A>TV IRIRL
A2FTYVIRXT7AINTAX 2N X AN

A 25w O AVEREERE 7] & AN

RFEERE (FHIRER) o0E =R iE

RFEE (EERZER) ARABSES IR (BRIN &EFEE) &

UF, BABIZERUCTWEEXT,

® 1>FYVIRIT7AIYA X L&
B-Tree (3T —TILD 11721 >FTVIORD1IEHE UTRFELTVWBDI(CW LT, BRIN (82T 0OV O D

BAE, &/IMEx 1 IBRICREEFELUTWVWET, ZDEs B-Tree (CLERBRIN D1 > 5w I Z2DH A X (I NhEWE

DICTED Z ENEIFENF T,
1 DDt ASLEMRELUEA 2T YIXT 10 DT —F2RkEFEULIEHIZUATITTRUE T,
BRETSTIRSNDED . BRIN DY XA /40 BE(D/NEL<BDFEUI.

2500
2000
1500

1000

T—4£ [kB]

500

BRIN(pages_per_range=128)
B-Tree BRIN(pages_per_range=1)

4.2.2-1 B Xt

11
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ZFJz. pages_per_range DBV FAEZTHFEUFEATUR. XFT—TIL10 BHETEFT—TILT1 X (ER
HEITOVI(TBET. pages per range WNES<ROTECEICKDLOZOEMEXTZ (9128148) &L
TELF215—R=M1 TJOvIBKBUEX 2T TNE NS TY, NEMEEICDNTIE 4.2.4. & .
425 ECHALET,

ABIDOEFRNIROTY ERERESUTOED T,
db1=> CREATE TABLE t1(i int);
db1=> INSERT INTO t1 SELECT * FROM generate_series (1, 100000) ; — 10 AfFZIHA
db1=> CREATE INDEX btreeidx ON t1 (i);
db1=> CREATE INDEX brinidx ON t1 USING brin (i);
db1=> CREATE INDEX brinidx1 ON t1 USING brin (i) WITH (pages_per_range=1);
db1=> ¥di+

List of relations

Schema | Name | Type | Owner | Table | Size | Description

public | btreeidx | index | postgres | t1 | 2208 kB |
public | brinidx | index | postgres | t1 | 48 kB |
public | brinidx1 | index | postgres | t1 | 56 kB |
(3 row)

& 1>7v D X{ERISH
10 HEEFEMT —45 B0 < 10 AEDS A AIET—4 (C3F U T B-Tree.  BRIN DYERR % LEES

LET,

300
250

200

m BEREmT—4
BSUS LIET—%

150

100

VERLBER [ms]

50

B-Tree BRIN

[ 4.2.2-2 ERRBFREILEER

12
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BEAENIN5— 4 (& generate_series(1,100000)::text. =>4 LAlEF—4 (&
md5(generate_series(1,100000)::text) ZE¥A L TL\E T,

FER(E.B-Tree (CLEXBRIN OER IS FERIN (CIESIRD R UTZ. Fo. EE5DA > 7 v I RXDIERES
S EFEINDT —FDED TRV EREFEICAE <HE L TVWEEATU

AHIDEFNIROTY ERITRRGEUTOEOTY, /Ny IT7by MEUIRREETEERUTWET,

db1=> ¥timing — ETIBERER
db1=> CREATE TABLE t1 (a int, b text); — a(IHFRIEIMT—H. b(F5>H LIRT—H
db1=> INSERT INTO t1 VALUES

(generate_series (1, 100000) : :text, mdb (generate_series (1, 100000) : :text));

— BERIENT —5 (T 31 >7 W O AR
db1=> CREATE INDEX btreeidx1 ON t1 (a);

CREATE INDEX

Time: 263.916 ms

db1=> CREATE INDEX brinidx1 ON t1 USING BRIN (a);
CREATE INDEX

Time: 36.161 ms

— ZCTHENY JrDEERETDIzHY—)\BRE. 7—IJ VBN
— SOHLIBT—ZIITIA 2TV O RVERRISHILLE
db1=> CREATE INDEX btreeidx2 ON t1 (b);

CREATE INDEX

Time: 279.815 ms

db1=> CREATE INDEX brinidx2 ON t1 USING BRIN (b);
CREATE INDEX

Time: 45.017 ms

¢ RF|EE
H—BMHS LAZRFDT—T)LIC 1 75 1,000,000 DIEZHD 100 HITEEZMUT. LUTFOERHTHREZ
TUV. EEZERUE U,
= 500000 (HATHRZ)
between 100000 and 200000 (E5FEI&ZR)
between 100000 and 600000 (E5FHI&ZR)

BIRFREFE (I T DBEDTI,

13
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o HRZRTIL B-Tree KNEFIBITRVY, 7220, BRIN B 257w IR UICEEARNUEHR0N,
. EFRREZRT(E B-Tree £ D E BRIN DEDSHMENTEHERLN,

250
200

150
B AUTYIREL
100 B B-Tree
BRIN

RIS [ms]

50

between 100000 and 200000
= 500000 between 100000 and 600000

FES S

4.2.2-3 tRZRRFRILEER

AHIDOT) ERITRERRIUTOREDTY, Ny IT7Ew bIBLSICRDFAEEFRD/ S DEN R

D ERRDEZ IR U CTWLE T,

db1=> CREATE TABLE t1 (i int);

CREATE TABLE

db1=> INSERT INTO t1 VALUES (generate_series(1,1000000)) ;
INSERT 0 1000000

— FREA>FYIRRUTIERR
db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i = 500000;
QUERY PLAN

Seq Scan on t1 (cost=0.00..18529. 69 rows=5642 width=4) (actual time=59.418..113.591
rows=1 loops=1)
Filter: (i = 500000)
Rows Removed by Filter: 999999
Planning time: 0.726 ms
Execution time: 113.642 ms

Copyright © 2016 SRA OSS, Inc. Japan All rights reserved.
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(5 rows)

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i BETWEEN 100000 AND 200000;
QUERY PLAN

Seq Scan on t1 (cost=0.00..21350. 62 rows=5642 width=4) (actual time=10.605..148. 368
rows=100001 loops=1)
Filter: ((i >= 100000) AND (i <= 200000))
Rows Removed by Filter: 899999
Planning time: 0.099 ms
Execution time: 156.352 ms

(5 rows)

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i BETWEEN 100000 AND 600000;
QUERY PLAN

Seq Scan on t1 (cost=0.00..21350. 62 rows=5642 width=4) (actual time=10.976..181.408
rows=500001 loops=1)
Filter: ((i >= 100000) AND (i <= 600000))
Rows Removed by Filter: 499999
Planning time: 0.094 ms
Execution time: 221.290 ms

(5 rows)

— B—)\BicE. >—TILBERK

-— B-Tree ZFIA UTIRFR

db1=> GREATE INDEX btreeidx ON t1(i);
CREATE INDEX

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i = 500000;
QUERY PLAN

Copyright © 2016 SRA OSS, Inc. Japan All rights reserved.
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Bitmap Heap Scan on t1 (cost=95.17..4793.05 rows=5000 width=4) (actual
time=0.109..0.110 rows=1 loops=1)
Recheck Cond: (i = 500000)
Heap Blocks: exact=1
-> Bitmap Index Scan on btreeidx (cost=0.00..93.92 rows=5000 width=0)
time=0. 094..0.094 rows=1 loops=1)
Index Cond: (i = 500000)
Planning time: 0.391 ms
Execution time: 0.184 ms

(7 rows)

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i BETWEEN 100000 AND 200000;
QUERY PLAN

(actual

Bitmap Heap Scan on t1 (cost=107.67..4818.05 rows=5000 width=4) (actual
time=19.079..33.577 rows=100001 |oops=1)
Recheck Cond: ((i >= 100000) AND (i <= 200000))
Heap Blocks: exact=443

-> Bitmap Index Scan on btreeidx (cost=0.00..106.42 rows=5000 width=0) (actual
time=19.014..19.014 rows=100001 |oops=1)
Index Cond: ((i >= 100000) AND (i <= 200000))
Planning time: 0.179 ms
Execution time: 41.494 ms
(7 rows)
db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i BETWEEN 100000 AND 600000;
QUERY PLAN
Bitmap Heap Scan on t1 (cost=107.67..4818.05 rows=5000 width=4) (actual
time=59. 356. . 130. 095 rows=500001 |oops=1)
Recheck Cond: ((i >= 100000) AND (i <= 600000))
Heap Blocks: exact=2213
-> Bitmap Index Scan on btreeidx (cost=0.00..106.42 rows=5000 width=0) (actual

Copyright © 2016 SRA OSS, Inc. Japan All rights reserved.
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time=58. 986. . 58. 986 rows=500001 |oops=1)

Index Cond: ((i >= 100000) AND (i <= 600000))
Planning time: 0.167 ms
Execution time: 168.404 ms

(7 rows)

-- BRIN ZFIAUIRFR

db1=> CREATE INDEX brinidx ON t1 USING BRIN (i) ;

CREATE INDEX

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i = 500000;
QUERY PLAN

Bitmap Heap Scan on t1 (cost=50.75..4748.63 rows=5000 width=4) (actual

time=2.018..4.593 rows=1 loops=1)
Recheck Cond: (i = 500000)
Rows Removed by Index Recheck: 28927
Heap Blocks: lossy=128
—> Bitmap Index Scan on brinidx (cost=0.00..49.50 rows=5000 width=0) (actual
time=0.173..0.173 rows=1280 |oops=1)
Index Cond: (i = 500000)
Planning time: 0.241 ms
Execution time: 4.642 ms

(8 rows)

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i BETWEEN 100000 AND 200000;
QUERY PLAN

Bitmap Heap Scan on t1 (cost=63.25..4773.63 rows=5000 width=4) (actual
time=1.688..26.126 rows=100001 loops=1)
Recheck Cond: ((i >= 100000) AND (i <= 200000))
Rows Removed by Index Recheck: 15711

Heap Blocks: lossy=512
—> Bitmap Index Scan on brinidx (cost=0.00..62.00 rows=5000 width=0) (actual

Copyright © 2016 SRA OSS, Inc. Japan All rights reserved.
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time=0. 061..0.061 rows=5120 loops=1)
Index Cond: ((i >= 100000) AND (i <= 200000))

Planning time: 0.215 ms
Execution time: 34.704 ms

(8 rows)

db1=> EXPLAIN ANALYZE SELECT * FROM t1 WHERE i BETWEEN 100000 AND 600000;
QUERY PLAN

Bitmap Heap Scan on t1 (cost=63.25..4773.63 rows=5000 width=4) (actual
time=1.838..114. 476 rows=500001 |oops=1)

Recheck Cond: ((i >= 100000) AND (i <= 600000))

Rows Removed by Index Recheck: 20703

Heap Blocks: |ossy=2304
-> Bitmap Index Scan on brinidx (cost=0.00..62.00 rows=5000 width=0) (actual

time=0. 187..0. 187 rows=23040 |oops=1)
Index Cond: ((i >= 100000) AND (i <= 600000))
Planning time: 0.047 ms
Execution time: 153.752 ms

(8 rows)

4.2.3. S ALABRET—Z (I D BRINEH

BRIN (. TDtiEH £ 7 —F DYNRIENREEN BB > 7 v I RXWMRD S LAMEDIEC TR D TLVRLY
ERENERNGET T,

BLFOELSICA T YVIRNDSLMEDIBICT —FZIZRALIET—TIL (BHF—5) | BHOREDIEIC
TAUTZT—TIL (DOW0ENIZESFT—4) MBEAMABNS S LRT—TIV (S LIET—5) ZIERL

T, BRRMEZTHERUKI U,

db1=f#t CREATE TABLE t_seq (id int primary key, v text, ts timestamp);
db1=# INSERT INTO t_seq SELECT g, md5(g::text),
"2015-09-01" : :timestamp + (g || "sec’)::interval
FROM generate_series (1, 1000000) g;
db1=# CREATE INDEX ON t_seq USING brin (ts);
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db1=f#f CREATE TABLE t_semirand (id int primary key, v text, ts timestamp);

db1=f#f INSERT INTO t_semirand SELECT g, md5(g::text),
'2015-09-01" : :timestamp + ((g + random() * 50000)::int || 'sec’)::interval
FROM generate_series(1, 1000000) g;

db1=# CREATE INDEX ON t_semirand USING brin (ts);

db1=f#f CREATE TABLE t_rand (id int primary key, v text, ts timestamp);

db1=# INSERT INTO t_rand SELECT g, md5(g::text),
'2015-09-01" : :timestamp + ((random() * 1000000) ::int || 'sec’)::interval
FROM generate_series(1, 1000000) g;

db1=f# CREATE INDEX ON t_rand USING brin (ts);

FFRZROMREZLLR T D EUT IS I ICRIFERERDFE U,
S LET—H ATV IREL EESRVMRRIEB T, /e SN EN TOTHERBICHRR
EERIMEX D E BN SN ET,

BRIN#&Z - S4 LECERDMLRE

450

400

350

300

g 250

%E 200

k150
&

100

0

POEMNEEST—4 IS LIBT3 (AT AFIAEL)
BH|T—43 SUS LIBT—4

BB U7z SQL BIWEDE ET S RBEUTDED T, /\y IJ7 v NUTKERERREIC/\SDENRL
ROTZRRDERZHRALUCWET, by MEENERDFEIN. TDOEE(E 1%KETYI. [Heap Blocks:
lossy=....] EWDSEFAINGRAHAFZRE E UTEHRT—TILDR—TH T &8T5 > DIGERFREIZEDER &L
iij{)
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db1=# EXPLAIN ANALYZE SELECT * FROM t_seq WHERE ts BETWEEN ' 2015-09-05" AND ' 2015-09-
07 ;
QUERY PLAN

Bitmap Heap Scan on t_seq (cost=1800.17..13763.01 rows=174456 width=45) (actual
time=2.294..90.775 rows=172801 loops=1)
Recheck Cond: ((ts >= "2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <=
"2015-09-07 00:00:00" ::timestamp without time zone))
Rows Removed by Index Recheck: 5247
Heap Blocks: lossy=1664
-> Bitmap Index Scan on t_seg_ts_idx (cost=0.00..1756.56 rows=174456 width=0)
(actual time=0.550..0.550 rows=16640 |oops=1)
Index Cond: ((ts >= "2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <=
"2015-09-07 00:00:00" ::timestamp without time zone))
Planning time: 0.218 ms
Execution time: 118.884 ms

(8 rows)

db1=# EXPLAIN ANALYZE SELECT = FROM t_semirand WHERE ts BETWEEN "2015-09-05" AND ' 2015-
09-07" ;
QUERY PLAN

Bitmap Heap Scan on t_semirand (cost=1806.88..13779.53 rows=175110 width=45) (actual
time=3. 649..110. 097 rows=172765 |oops=1)
Recheck Cond: ((ts >= "2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <=
"2015-09-07 00:00:00" : :timestamp without time zone))
Rows Removed by Index Recheck: 60067
Heap Blocks: lossy=2176
-> Bitmap Index Scan on t_semirand_ts_idx1 (cost=0.00..1763.10 rows=175110 width=0)
(actual time=0.463..0.463 rows=21760 |oops=1)
Index Cond: ((ts >= "2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <=
"2015-09-07 00:00:00" : :timestamp without time zone))
Planning time: 0.153 ms
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Execution time: 136. 742 ms

(8 rows)

b1=# EXPLAIN ANALYZE SELECT = FROM t_rand WHERE ts BETWEEN ' 2015-09-05" AND ' 2015-09-
07 ;
QUERY PLAN

Bitmap Heap Scan on t rand (cost=1802.13..13767.84 rows=174647 width=45) (actual
time=2.899..371.217 rows=173157 loops=1)
Recheck Cond: ((ts >= "2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <=
"2015-09-07 00:00:00" ::timestamp without time zone))
Rows Removed by Index Recheck: 826843
Heap Blocks: lossy=9346
-> Bitmap Index Scan on t_rand_ts_idx (cost=0.00..1758.47 rows=174647 width=0)
(actual time=2.798..2.798 rows=94720 |oops=1)
Index Cond: ((ts >= "2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <=
"2015-09-07 00:00:00" ::timestamp without time zone))
Planning time: 0.233 ms
Execution time: 398.147 ms
(8 rows)
— TFaREF1>FTYIRRUTIRE
db1=# EXPLAIN ANALYZE SELECT * FROM t_rand WHERE ts BETWEEN ' 2015-09-05" AND ' 2015-09-
07" ;
QUERY PLAN

Seq Scan on t_rand (cost=0.00..24346.00 rows=174647 width=45) (actual
time=0. 086. . 366. 294 rows=173157 loops=1)
Filter: ((ts >= '2015-09-05 00:00:00" ::timestamp without time zone) AND (ts <= '2015-
09-07 00:00:00" : :timestamp without time zone))
Rows Removed by Filter: 826843
Planning time: 0.346 ms
Execution time: 393.757 ms

(5 rows)
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4.2.4. BRINDJ O UtEE

BRIN (T TFHDELD(CAINR—, LODIVT, LFAS—R—ZTHEBSNTULEY,

AN
(TS0 v 20) ﬁ“\

> (o) .
"
4.2.3-1 BRIN DT O Ut&is
JOvIRDEZRDEKSUTDEDTI,
PR
IN\—=3 &S, pages_per_range. L>2XvIDIOvVIBENEENET,
Lo2wvS

BRIN 1 >F WO RDAK(LF 15— R—DINDA TV IIANEENET,
LF15—R-2

BRIN 1 >F W I RDAGENEENFEI.ZYTILC E(C pages_per_range BDT O IHNDER

KB ERIMBZISM L TLET,

4.2.5. BRIN WMFDF—4DEUS

BRINZERR U, 1 > T W I RICEDKDRT —IMREF SN TL\DHVE pageinspect EZ 1 —JLZANT
S UZEY, 9.5 Tld pageinspect €1 —JLIC BRIN DT —SDIEHRZEUS I DEEMNBIMETNTNET,

pageinspect DEZEDRICES 1 —ILDA > X h—JL & BRIN DIERRZITLNE T,
postgres=#t CREATE EXTENSION pageinspect;

db1=> CREATE TABLE t1(i int, j int);
db1=> INSERT INTO t1 SELECT * FROM generate_series(1, 100000) ;
db1=> CREATE INDEX brinidx ON t1 USING brin (i); — BRIN T >F7 Y O RERL
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@ brin_metapage_info BAEUCKDBAINR—SDFT—FHUS
pagesperrange 1\ pages_per_range ZrUFE 9,

db1=> SELECT * FROM brin_metapage_info(get_raw_page ('brinidx’, 0));
magic | version | pagesperrange | lastrevmappage

OxA8109CFA | 1] 128 | 1

(1 row)

@ brin_revmap_data BBICKBL >SIYVITDFT—FHUS
pages MFIET BELF 15— R—ZDFFiERULET,
db1=> SELECT * FROM brin_revmap_data(get_raw_page (' brinidx’, 1)) LIMIT 10;

pages

2,3)
2,4) — RBICFETBILF21S5—R—2 (BLUATEY ) [FSTZTEXT
0,00 — COITURILFLS—AR—SRBEFEET. (0,0) RS
(0,0)
ELi

& brin_page_items BABICKBLF 15— R—SDF7—FHE
itemoffset & T OwW T )IL—TDES. value &I OV I —TORIMEERBKEZRUET,
db1=> SELECT * FROM brin_page_items (get_raw_page (' brinidx’, 2), brinidx’);

itemoffset | blknum | attnum | allnulls | hasnulls | placeholder | value
1] 0| 1] f | f | f | {1 .. 28928}
2 | 128 | 1] f | f | f | {28929 .. 57856}
3 | 256 | 1] f | f | f | {57857 .. 86784}
4 | 384 | 1] f | f | f | {86785 .. 100000}
(4 rows)
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4.3. pg_rewind

ANU—=2JL TV -2 3> TITAILA—INUZEIC, BTSAIUS—)\ RS>\ EUTE
JBEEDICF. Z<DBEFIRTSAIUE—) MR-\ o7y TZ BB LT U—/\ZBIigEI D
ZEMmETURR,

RERS BT SAXVH—/N(CT—FHE O TWeELTE TSI U —) (IRFIE LTI LSA
SHWIDBOOIERREDE. hS2H 02 3> O0FESAHIBENECEATLUED TVDIHEE. 751
RUD KRS YIS 3 U ERZRITED GBI D ENTERONSTI, CNUEFE LI D IZRID RS
A H—=)NT RSP 023> O08FTAAMIBEN KD ETUCVWEIZBEERUT. ZORXI )45 —/)\
(FFHTSATYYUICERTDZENTEFRA. TREZOZ LEZERRICHSDULIZEDTY,

0/11000010 BF =T
BALSAPYEZ

2B ALY LKL

EALET— 2 E 1
TSARYDRA A
ELTHERT B ELn
TER,

0/11000010

pg_rewind (&. FTTeRTSAUH— /N[BT BEHICHERIZT NS YOS 3 > OJESTIAMHMIE
BEBZRUC. RSN —5%ER 5> /)\ABICHAAEICT DY —ILTT, EIHULIZWS—/)\ETEITUE
I TSAXYUICH—/NTIEHELU T REICSU TEZTRUE T 7 17I)LOEEZITV. O— ) Al — 5 %1
EUET,

@ pg_rewind #8X

pg rewind [option...] {-D | --target-pgdata} directory
[--source-pgdata=directory | --source-server=connstr]
AT23> =R
-D --target-pgdata BERUZETDT—IN—RISAI%ZT+ LT NUIBE.
--source-pgdata BREULEWTSANYUY—)I\DFT—HIR-RITSAFT+«4 LT KV
ZITE. FE/RA MRICTEDBZEICERT D,
--source-server BRULEWT AU —)(EIEE. Y —/\(Zlibpq DIEH XTI
N TEET D,
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4.3.1. pg_rewind ZFFH I DIzHDEMF

pg_rewind ZFIH I D/zsIC(E. postgresql.conf 5RE CLLTFDRENNE T,

full_page_writes = on (TJAJLE)

wal_log_hints = on (AL b off)
HULEinitdb BFICF v I LZEBMWE (TTA4)L SMIES)

T FIERRIUINA(CT DT —INR—RAIS AL BEICEEEFEILEUZEDTRITNEWTERA.
REICOSYI T UEOTHNIL, 1B, ERELELTCHSEET.
S5, HRADIZERNS, T SATUNEEUTZRERUBED WAL 7 — DA TR EEIRDFET,

4.3.2. OYX> RETFIE

LTV —2 32 CKDNRI—ERGI 2 INADEMZRICH DY —/I\OSRIICHUTTTAILA—I—F
EBDRI )\ AEBIRETDSFUAZ[ICIV RETHZRLUET,

1. T34V —)\WHMoSvsa

2. AII)I\AB—=)N\B"TSAUICEE

3. IBFSA4~<UB—/NUlpg_rewind ZFERAL. TTSAYUP—/NBRETEZDLDCTD

4. BT SARUS—N\ZRX5>2)\1ELUTER

EITHITEUATOY—/\ZARNET,

N N server1 server2
ERIDIEE| J54<Y RIINA
& ETH

server1$ pg ctl stop -m i t TSARVDISY S 1EILEEIET
server2$ pg ctl promote t RANABIRI—ICRIE
server1$ pg ctl start -w
t pg_rewind FIAGIICIEEFLEEIVENSDIDTIHITSIIYVUE—BitE
server1$ pg ctl stop -w it IERELE
server1$ pg rewind -D $PGDATA ——source-server="host=server2 port=5432 user=postgres’
# IBSAIYIC pg_rewind &ER
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server1$ vi $PGDATA/postgresql. conf
t SMEIT 7ML pg_rewind CEDTLEEZTENIDOTHEICIHUTIELE

server1$ vi $PGDATA/recovery.conf # recovery. conf ¥EB%. LA TF%&5Cik
standby_mode = ' on’

primary_conninfo = "user=postgres port=5432’

server1$ pg_ctl start -w t UhNNUE—RiZE

CCEFTORET, IS\ ZBFET —IR—RIS AT LI KNI ZEO>T, RIINA
EUTERSEDZENTEFT UL,

4.4. INSERT ... ON CONFLICT ...
INSERT T1=—UHIfIR E(CRDBEMNMEESERFICRIDI? IS 3 > 2R TS EIBIXNEMENE LI,
RIEBIDI7 T2 3 > (CEMEIE UIRW I TUPDATE IMNEIR TE F 9. 51007702 3 > (CTUPDATE | Z3#1R
IDIET, LWODBUPSERT (HEALKD EUATHBLCTFEINIEEHRITD) NNERRTEFET,

EBISNZBX(IATDED TY,

INSERT INTO ... ON CONFLICT [ { (column, ...) | ON CONSTRAINT constraint } 1]
{ DO NOTHING | DO UPDATE SET ...}

B ER Gl
(column, ...) BEUEES(CR IS a>ZEZEITIDNIA
ON CONSTRAINT constraint BEURLEE(CRII?TS 3> 2T DHIK
DO NOTHING BI7O> 3> ELTRIB LR
DO UPDATE A7 3> UTUPDATE ZE1T9 5
& FIRAHM
db1=> CREATE TABLE t1 (id int UNIQUE, name text): — id ASAILI=—IHKGE

CREATE TABLE
db1=> INSERT INTO t1 VALUES (1, "Tom');

INSERT 0 1
db1=> INSERT INTO t1 VALUES (2, 'Kate');
INSERT 0 1 — 1d=2 [FA=—DHERTEIRVDTEDFFTHAETIND
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db1=> SELECT * FROM t1;

id | name
e
1| Tom
2 | Kate

(2 rows)

db1=> INSERT INTO t1 VALUES (1, "John');
psql:/tmp/upsert/test. sql:6: ERROR: duplicate key value violates unique constraint

“t1_id_key”
DETAIL: Key (id)=(1) already exists
db1=> INSERT INTO t1 VALUES (1, 'John’) ON CONFLICT (id)

DO UPDATE SET name = EXCLUDED. name;
— ON CONFLICT X T id hS AT BEELEUIZIZRIC UPDATE ZR1T

— B, CDEERFH INSERT THBZ &ICiER,

- id=1 [F1=—JFMERBRDTIS—

INSERT 0 1
db1=> SELECT * FROM t1;

id | name

(2 rows)

4.5. HEBBRAF—IDA1 >iRk— b
PREFH — ) (DR F— T EBBAY — ) \DRF— (A = hTCEB LS CRNELE. MUFIEIET—
CEETBINENBOELR.

RITHRSBRAIDT—T) L7z RL&MER (
CEERIDITEZUTITRUET,

JILERBWBsHC. S8R
LRIETOREEES. mESBAlI—J)LasBAld— ) {IoXF—<|

F9 BRI —TILERWD 2 ICIA T DEfFZE U THEE I, foreign_db T —FX— X (C(E. public
AF—XECW DI DT —TILIEESNTNBRIEDEUET,
— postgres_fdw HERES 1—ILDA1 A =L

postgres=# CREATE EXTENSION postgres_fdw;
—— CREATE SERVER X THEPH—I\ATS 1 MDERE
db1=> CREATE SERVER foreign_server FOREIGN DATA WRAPPER postgres_fdw

OPTIONS (host "192.83.123.89", port '5432', dbname 'foreign_db’);
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—— CREATE USER MAPPING X TI1—Y<vYE>IDER
db1=> CREATE USER MAPPING FOR local_user SERVER foreign_server

OPTIONS (user 'foreign_user’, password 'password );

& EBCHIBT—IIINESRADAF— remote [ICFEERT SH (UAIDFE)
— A 2 R— N5ED remote AF—ZAFR
db1=> CREATE SCHEMA remote;
— 4885 —)\D publ ic. customers T—TIL%& remote AF—TICTER
db1=> CREATE FOREIGN TABLE remote. customers (

id int NOT NULL, name text, address text)

SERVER foreign_server OPTIONS (schema_name 'public’);
— 4885 —)\D publ ic. customers T—JJL%& products AF—VICTEE
db1=> CREATE FOREIGN TABLE remote. products (

id int NOT NULL, name text, price int)

SERVER foreign_server OPTIONS (schema_name 'public’);
— UTF&FT—TINLERTD

& SRBRAIDAF— remote [CHEPH—)\DAF— public &1 > R— T34
SERH — ) \DRAF— DA > R— MY AJRE(CIR D 1o E TEREDT —TIVERNMRERIRDFE U,

— A > R— BED remote AF—EERL

db1=> CREATE SCHEMA remote;

— A8Y—)\Dpulic RF—TICBITDAT ST U M remote AF—T (A > R—b

db1=> IMPORT FOREIGN SCHEMA public FROM SERVER foreign_server INTO remote;

— remote AF—YDAT > hatE:R

db1=> ¥dE remote. *

List of relations

Schema | Name | Type | Owner

remote | customers | foreign table | userl

remote | products | foreign table | userl
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4.6. NEBT—T )Lk

SR — DI Z2O—HILF7—T )L ETHIEBEFRZERE CET DR DICRDFELU.
UE—h—DIILERT—TILELTO—-DILICFT—IILEEDHBE BXEEEDT—T)LikEE
BEROESHCADFET,
db1=> CREATE TABLE local_customers () INHERITS (remote.customers);
CREATE TABLE

UTFDOLS(CEBHT—TILICED BB IRENTEET,
db1=#f EXPLAIN SELECT * FROM remote. customers;
QUERY PLAN

Append (cost=100. 00..155.20 rows=1740 width=68)
-> Foreign Scan on customers (cost=100.00..136.70 rows=890 width=68)
-> Seq Scan on local_customers (cost=0.00..18.50 rows=850 width=68)

(3 rows)

UE—hF—JIILEF7—ILELTO-DILORT—TILICHDITBCE. H5MUSRCHSTLES
ORI ZFEUIEDRT, LTDXRSICEITUEI, ZDALTER TABLE...INHERIT B BRI ATN
5&HDFUI,
db1=> ALTER TABLE remote. products INHERIT products ;
ALTER TABLE
db1=> EXPLAIN SELECT * FROM products ;

QUERY PLAN

Append (cost=0.00..150.95 rows=1366 width=36)
-> Seq Scan on products (cost=0.00..0.00 rows=1 width=36)
-> Foreign Scan on products products_1 (cost=100.00..150.95 rows=1365 width=36)

(3 rows)

CNBDUE—F—JILESRBUET—JIUREEREE. H<FETEELEO—HILT—IR—X LT
DEHRBEFRFA. VE— NS —AIR—X LOF—TIVERCIIMASHEEZSZ FEA. O—HILT—IN
—X L+ (EEHITIE db1) TOSQALIERICEITHERSZ ZHEDTI,
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4.7. GRoOuP BY ODILiE

BElEA S LFIEIBTE UTEE—DJ)IL—T{bDHAIEET UIEhY. 9.5 NSI(FEE DT )L — T b =B (CiT
STENTREICRDE U,

B —TDIRERR(E 3 DHDET.

«  GROUPING SETS

- CUBE

+  ROLLUP

BIFEDII—E> D EZRRDEBWNEZUTITRUE T, £ AITAVWST—JILABIETOEDTT,

db1=> SELECT * FROM sales;

customer | product | num

Tom | egg | 10
Tom | apple | 20
John | egg | 15
John | egg | 5
(4 rows)
& BEDIIIN—-E>D
db1=> SELECT customer, sum(num) FROM sales GROUP BY customer; — B—HSLZIBE
customer | sum
Tom | 30
John | 20
(2 rows)
db1=> SELECT customer, product, sum(num) FROM sales GROUP BY customer, product:;

— YOS LZEE

customer | product | sum

Tom | apple | 20
Tom | egg | 10
John | egg | 20
(3 rows)
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@ GROUPING SETS
GROUPING SETS R (FEEDHS LBIEISTES B & TRICIESRD I IL— Tt EITVET,

PostgreSQL 9.5 #EEL R— b

db1=> SELECT customer, product, sum(num) FROM sales
GROUP BY GROUPING SETS ((customer), (customer, product), ());
-— (customer), (customer, product), () DIIL—T{LZRBERFHCITRDOTULND,
— () (X GROUP BY LIRLWViERZEIRT,

customer | product | sum

John | egg | 20

John [ | 20

Tom | apple | 20

Tom | egg | 10

Tom [ | 30
| | 50

(6 rows)

& CUBE

CUBE (JEEE UL AS LADERAFENDEZTIL—TILULE T, HlX(E. CUBE (customer, product)
GROUPING SETS ((), (customer), (product), (customer, product)) [CFF UWKIRERD FT,

3

db1=> SELECT customer, product, sum(num) FROM sales GROUP BY CUBE (customer, product);
— (), (customer), (product), (customer, product) DI —T{tZRBFICITRDO TN,
customer | product | sum
John | egg | 20
John [ | 20
Tom | apple | 20
Tom | egg | 10
Tom [ | 30
| | 50
| apple | 20
| egg | 30
(8 rows)
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€ ROLLUP
ROLLUP (JBE Uz HS LZIBICEDIIL—TbZiTWE T, HIX(E. ROLLUP (customer, product) (&

GROUPING SETS ((), (customer), (customer, product)) (CFUWRIRICIRAD F T,
db1=> SELECT customer, product, sum(num) FROM sales GROUP BY ROLLUP (customer, product);
—— (), (customer), (customer, product) DIIL—T{LZERKHIITRDOTWNS,

customer | product | sum

John | egg | 20
John [ | 20
Tom | apple | 20
Tom | egg | 10
Tom [ | 30

| | 50
(6 rows)

4.8. JSONB [CRET DiEEF LR

JSONB (CR 9 2/EEF LA BMEnE L.
4.8.1. jsonb || jsonb (#FERBULLLIFLEE)
“II" EEFICKDT. jsonb & jsonb DIEEE U K [FF—(CWH U TIED LESZ DEENAJRE(CRDFE U,

& BFIDZE
db1=> SELECT ’ {“name”: “John”, “age”: 25}  ::jsonb || ' {“gender”: “male”} ::jsonb;

?2column?

{"age”: 25, “name”: “John”, “gender”: "male”}

(1 row)

¢ LEZDIES
db1=> SELECT ' {"name”: “John”, “age”: 25}  ::jsonb || ' {“age”: 26} ::jsonb;

?2column?

["age”: 26, “name”: “John”}

(1 row)
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4.8.2. jsonb - text / int (F—. EHIESZEIBTEL TEZHIFR)

EEF(ICK DT F—E UK IEABESEIBTE I D ETHILT DIEZHIBRT DEENTIEE(CRDEL
1=
& F—ZIEEITDIES
db1=> SELECT ' {"name”: “John”, “age”

?column?

: 25} iijsonb - 'age';

{"name”: “John"}

(1 row)

& EIBSZIEET DES

db1=> SELECT ' [“apple”, “orange”, “melon”]  ::jsonb - 1;
?column?

[“apple”, “melon”]

(1 row)

4.8.3. jsonb #- text[] (F—. EHIEST/CIBE L THEZHIFR)

"#- EE T (CHF— BHIES TRV text [| T/ \RZIEE L. MG T DIEZHIFRT SEEN BIEEIC/RADEL
Zo

db1=> SELECT
"{“"name”: “John”, “contact”: {“phone”: “0123”, “email”:”John@foohoge. com”}} :: jsonb
#- ' {contact, email} ::text[];

?2column?

{"name”: “John”, “contact”: {“phone”: “0123"}}
(1 row)

db1=> SELECT ' {"name”: “Thomas”, “aliases”: [“Tom”, “Tommy”]}" ::jsonb
#- ' {aliases, 1} ::text[];

?column?
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{"name”: “Thomas”, “aliases”: [“Tom”]}

(1 row)

4.8.4. jsonb _set BA#KX

jsonb (CXF UT text]] T/\RIBEL. ML IDIEZEFHI D jsonb_set BEHEIIETNE LTz,
BE UTZ/ (RICHIE T DIEN RN D 215 AETIEE/R 4 BFE DS BN ERS (EMEZIEA T D | AR5 E
MAIB LRV BIEERDZETS, T IAILNTIE MERIBAT D] EBMEERDET,

& BEUENRCENFERT., EZFATEIES

db1=> SELECT jsonb_set (

"{"name”: “James”, “contact”: {“phone”: “01234 567890, “fax”: 01987 5432107}} :: jsonb,
" {contact, skype}', ' “myskypeid” ::jsonb, true);

jsonb_set

{"name”: “James”, “contact”: {"fax”: "01987 543210”, “phone”: “01234 567890”, “skype”:
"myskypeid”}}

(1 row)

& BEUENRICELEFERT, EZEATERNGS

db1=> SELECT jsonb_set(

"{"name”: “James”, “contact”: {“phone”: “01234 567890", “fax”: “01987543210”}}" :: jsonb
" {contact, skype}’', ' “myskypeid” ::jsonb, false);

jsonb_set

{"name”: “James”, “contact”: {"fax”: "01987 543210”, “phone”: “01234 5678907}}

(1 row)
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& BEUE/R[CEHFEL. EEEHFEIIES
db1=> SELECT jsonb_set (

"{"name”: “James”, “skills”: [“design”, “snowboarding”, “mechnaicalengineering”l}’,

"{skills, 2}, '“mechanical engineering” ::jsonb, true);

jsonb_set

{"name”: "James”, “skills”: [“design”, “snowboarding”, “mechanical engineering”]}

(1 row)

4.8.5. jsonb _pretty B#X

jsonb Z A>T L\ text (CEHET D jsonb_pretty BIZIABIIENFE LTz,

db1=> SELECT jsonb_pretty (jsonb_set (' {"name”: “James”, “contact”: {”phone”: 01234
567890”, “fax”: “01987 543210”}}" ::jsonb, ' {contact, phone}’, '“07900 112233”" ::jsonb)) ;
jsonb_pretty

{ +
“name”: “James”, +
“contact”: { +

“fax”: “01987 543210”, +
“phone”: “07900 112233"+
} +
}

(1 row)

5. BIFHEEDEER

BFHECEER CTERMMERRZVNWS DNBRELET,

5.1. pg_ctl stop MF I AL FEVEDZEE

pg_ctl stop D7 T A )L REMEND smart 15 fast (CEEENFE L.
e smart : ISA7 > MEGNETUIMESNTHSIERERT I B,
. fast 1 OSAT> MEGOUIMZFEITIERERKRT I 3.
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5.2. checkpoint_segments BELL. max wal size,min_wal_size MDEA

9.5 H'5 checkpoint_segments /\S X —FMEIEENFE Uz, ZDRODI(C, REFT D wal T 7 1)LDERK
FT—AHE2ZBET D max_wal_size (TIAIM1GB) , ®INT—HFEEIBTET D min_wal_size (T TAJL
b 80MB) /\SA—HFNBA=NFELI.

WAL B X (& ERIFINESTEDT ITAIMNSA—FEZARET S TIONMEEF1——2TTL<HD
HAEIETUEN 95/\=232TEFTITAIL MERZNRD(CKEVDT, BRICZUWRIRICEATD
BRICIETEENRETT,

ARFIAZ ML SRAOSS, Inc. BAZRICKDERENFELZ. LML, SRAOSS, Inc. BARZHE(EAR

REFZ A NMIHBVWTIEEME. ERAM. 2OMUWHDRBFREZITBDEDTIEHDEBA. KRFI A ~EF|
HI 3558, FAEODEFEICEVWTITRODTIELEBDOERDFET,
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