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RV R HA schema T (Rl EXIESY RE), XMER FREEARE A fT
T/RET. ARZIESYRA, thinplve, mtZiRkii%3E5] pg_catalog schema Hi,




Z AV R AL Z 1A AT REAF (E MR % R o fE PostgreSQL 9.6 ZHil, IR % 1 X A~ i i
KARIFAC R MR ML LF, BN 9.6 RIF4G, AT AL M BN L cascade ¢ 57,
PostgreSQL 2y H 2 %% 1 Hiry JR AL A (i Je . Bilan.

CREATE EXTENSION postgis_tiger_geocoder CASCADE;

X Sty A S TR e BEWE IR ISR postgis Fll fuzzystrmatch XA BAL, 244k, 4N
REARGAT, SAFET,

M PRILSRE B & SCRBCRATBAREATH . Bok, MBERFIE Ze i HREHIE, "TEAEH
PostgreSQL Ft S F71Y & Fhid F2 1B 5 ok i, PostgreSQL 347 UL S5 B St & T 54
TiHHIRG RS, #BLEERIAR postgres FErF, BECHRREILA T EARRA . Frild (h
AR RANE) . B, BARICRUAIC TR . H B o R Bt A T 0 ] e 45 V1 e
BARA Frfifd B, A T e B R UAE “BA%L”, {H PostgreSQL HHHANX 4y,
G ERA .

NERIEES
BREE LI B IE S 4 BRY, PostgreSQL BN H =F N E4FEIES: SQL. PL/pgSQL
LIR. CIES ., m]LLi#iik CREATE EXTENSION 3% CREATE PRODCEDURAL LANGUAGE ﬁ%é\ﬂé(ﬁﬁ
IHAMIE S, HETRE HAYE S & PL/Python, PL/VS (B[ JavaScript) ULK PL/R, F%f]
PHESR 8 T JRom K EIAHSE R

EER
BRAFARR R A S R RO R B4, Bildn =, && %, PostgreSQL SHFH &
MBI, R E T B OEIERR, AL BRI A s E TR
H52Z0ALVE, e T —AEHEA, BLARIBETREHRERESL +, -, *, /
XA BRA R Bk T,

SpERFRFNIMEDBIRE S 2R
HMERF AR — SRR, L AT UL B B R A MO A v U (R) ok B AN ACHE DR A 25
HERHRm G 56 2 Bl B R R, SMER I 5 35l R A AR, SR S Fpm
SEREICLT BB B AR IR: CSV Xk, % — 1k 55 %% LAY PostgreSQL #. SQL Server
8% Oracle iX 26 57 44 B4 2 W (1 . Redis X #% 1Y NoSQL $#8 7, 4 £ % Twitter 8%
Salesforce XAEHY Web R4,

YD FR e ST s i L B MR 4% (foreign data wrapper, FDW) i3l
[f). FDW & PostgreSQL FNAMBEARIH 2 MIAG—42 “BEMAR”, T ScHLWG b Sm i B 1%
Hal, HPESCEHLEHEYE SQL bR d ) MED (Management of External Data) #75,
LU 2 4 H R 56 T MED HIfiiik .

W2 TCFARITIT R B B4 M T RE > AT ERIE I & 7 FDW HE b =ik, IR
T LR G A U FDW 2R Z5 2], (FRATEIUR— B THA AR R, XAk
A X AR AT LA oy ZARI S5 2h R ) FDW il it 9 R A HLHI S BLR, RAEAF LR TE
pgAdmin S _E 44 Foreign Data Wrapper 1 B x5 5 TRER R B,
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% SR FNARA 2R R L
2R S B PR P SR A 2 LA, LA T AT R Ba (& B R K A A
PostgreSQL Hv, H—/AMiltk g thifi & I, Aee B bR P AP R il % &% e 8
fith Sz 4 B b A P AL I LR, AT DA T ) S il B TR i e, T DA 8 i foe
e

fE pgAdmin H1, ARAER T MRWRLER B Tk &, HRER G EERE S, —H
PRI —2, REATLED FiEAA rigeer TR2H, B R IZENTA MK .
T S 7 It T B SO LI i A% R B, X 2 R B AT TR 28 e 1 B B BT
A, FEEEFAE Tl 25 AT LA i 22450 N B 28 ke Rl T ) S8 ke pir Ffs ok e 1 %%
P, XAERL AT DA SO T RE AR (S o A T A IR BRI A, Rl A & &% R g — Rk S
THhEREIAREZH, KRG P check Z930E ok BN,
PostgreSQL [Pl & &+ R IEAE YR MTEZE Z . 9.0 BBIA T WITH FR) Ry s, it
BRI LASEBA R rhryic e Bk, BIUE MR I0 R A & R 2 1Y WHEN S5 PER, filk 2%
SHHH, 9.0 BRGESIA T UPDATE OF 14, it & n LASBURS i3] 7 Be e it fik & 2%
M E . POCSHRE R T BN AW S A S BE ik 2% . 9.1 R 3 FE T 813 IE i ik
2. 9.3 Wi FE 744 DDL fih % %%, Bl SCFilk 2319 DDL &y 4512155 WE 77 F
e “filk g5l ML — %%, pgAdmin H1 2548 DDL filtk #3511 7E event trigger iX —4=
To WIGEARIEIZE, 94 MRIFEE, EHxoMTRIAk Sk Tk,
catalog*
catalog A& R I 1Y schema, T 771 ARG AN R G CHE. B4 database 1 47
VAR EINER &S & H WA catalog: —A> 424 pg_catalog, FT 17 fi% PostgreSQL % 4t H
W B, #. RGMWE., BRI AR & DA BR800 LTk B — 12
information_schema, HTFf#fiff ANSI Arifl b BrZ2 R A2 HE I TR A TR, X 2E3i &
N\ ANSI SQL #rififyZEk, LAHRZERIHE IR SP AL PostgreSQL TLEHRTE B .

—HLUAK, PostgreSQL Kl P2 i & JR#B ™ 46 B 66 H “H B 5™ A0,
ARV RS T X kR 7, SRBUEILPR—FeTLL “HIER” rEdEEE, tan,
EHANZORBERMAERG R Y, PRI U R 2 R FE dox Se5s, X4
PostgreSQL #& it T i@ faf — P 58 E R B R RIEME (AEN S — 1T AER, #
XFPRIGVERR A “AIBitE” AR ), HEAFAF R — T pg_catalog, ikl
LLT fi# 2] PostgreSQL iX A — PE K I A Gt A& A fal 1 T & At - A ke R 1. an i
ABL A PR, BT UL E &k pg_catalog N ZE (248K, ARkt Axt, ARIRAY
T ARG A SR T ) o

Information_schema catalog 7E MySQL F11 SQL Server FF 414 , PostgreSQL [ Information_
schema H i AR Bl — e B LA T JLAS: columns #REL, FIH T i BT A 7B s
tables #1&, It THIZEFIFTAR (BFEME) 5 views tLE, FIH T HrALELL
B T I ZAR B 1 )5 45 SQL.

{£ 4. catalog LS schema fF/EARRIROIRIAE, BHF2H “HR™ EIRARELLILE dERt B AR R, Rl
HHIERRE, PRI 4, —FHT
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KA
RAREIR S FEIFR . o PO 7 S AN PR BRI 5 A S — RV BR 2 Y,
Peane Rl o f5R . K, TERIRES (blob) %, BRETAF WAL, PostgreSQL
B E A BARET, XA LE 2 R R — A A, EbanE R AR,
R, JRESFRE E AR,

PostgreSQL 25 H 2o H 7 A CL BB FR E L — R 4N E AR A, XAt LAHE
FIACT M IEM R LB, 2 TR sh S b i = ie ke, 2R BIE M. &
. {F pgAdmin WA VR A BX S/ G R B 2h 242 B B o SRR, HIE RO,
XHARE IR,
ENKWE

A CHZE (full text search, FTS) & —FhiT HARIESAVEEILE], XFMEREHLHIA —
e R . SIENFREKEBEARE, 20CRRESETIE CREFTICR AT, i
AR AL TR, Bil4n, P SREE— BRSO 8% running X M0, 84
i YA R W REAL S run, running, jog. sprint, dash %A, @IS IHREMKEIT FTS
B B, FTS it FTS it &5ix =/, A 7 'Ef], PostgreSQL J5i A i FTS B
BIRMIEF I, —Bm TSR R FEX = FEAECR 2, (AW RS,
GHIVLARFEL IR T, R ARSCE P SEIE IS T A TR L,
BERFEE L0 FTS BBk i A FTS &R, TS AE 5.8 itk FTS JRE.

BIHER BV HR S
BHE A ARNFAG 2 WT LR — FPAs 2 4 Ay 75—, HIC B T G4t bR Ok S BLEL
IEMEEHE 5, PostgreSQL S 7 F /7 B o Uk ds s k. st BOA g, il
an, ARIRFEEARNSE AT (35 E MR B giiD A& — A S ALAUEESL) M integer FE42h
character, ARARILAHE L —AKFF “Ber A2 5 L NIRTE B shrh 07 HUNFy s

et g T LA SR aT DAl B . Bt R G0 H S ITHY, — ki, %
— R R 2 R A S TR B 2 (LA et 7 R ) Ik 2 AR IR
T, AR TR AR R B B G AU ds , PRt U AT e ah 1R

oIS ER
55 A il gy T 3230 sertal BB AUE I A shk 4y Bid . 7F B4 serial - EXi,
PostgreSQL 2% H a A G — 4 B 0515 AR sl g, (H A 2t wT DIUAR 5 {8 b 58 e
WERE., PRAT—ME. FAFFISE RS ARSI R, B AR AT E R —A
AT e, FETIZAE, P rTDLscBl stk £ AR IME—%, SQL Server F1 Oracle
WA R o5 ke, (HSMFEh a5,

o]
H I Ih R TE—A SQL $fT i xt H 7ok 5. ABFASTHEE =HNIBINE,
X —HARE LN, Bl ik &R STIAH R IhREE .
PostgreSQL U FH P RTR B —Fh xR T2 AL E . XS TUAERS H. EH. &
BREARBERAER., RERRATRESEI—TREWIENY GUC, BEEL “K—&HERE”
(grand unified configuration), ‘©3LPr_FFERYEEE PostgreSQL HHYARLERL E 244,

a2 |1



1.6 EHTRAKIPostgreSQLAH 5| NBI#FT4F1E

PostgreSQL FE4EHY 9 Ay & kA — A KA . BABIRAR S TR EN, <otk %
REH T MR T, DAR —SEriii et hi EARASTHR G R R fok ik 2, B4
1155 WL, 1 RERAT IR e 2 R o TR B St AR e iR . 5% T RAS 5 LA R SC B Rp 51
%, WS IETTIRHEH “PostgreSQL KA I RERFIE— K.

1.6.1 AHTALEAZR

ARVRIELESE FH PostgreSQL 9.1 8¢& FH-BIRCA, iESLHIFA] K24 9.1 KR FE 2016 49 A
CdE A iy B I &5 (end of life, EOL) R#A, 2% PostgreSQL 'E 5 W& 4ThR #5356
W& LASRBURE % 5T PostgreSQL EOL B SR FI4HTT, 155 U AEEH 2 7 EOL WIFRAY AR
A, R EAANSF AR MBI 2 £ EHMIIGEs T . — X FERA R TR, )
HBETL 4351 PostgreSQL & 5 i) ok fift e i P Bt SR I iR 5 22, X RRAR S —fcHB 2
RETHY, mHEHRA—ERERERIX M ER,

AN E RS R IRAS, PRED B 12 R RS/ NRAS S IS 7. Ebanh 9.1.17 F-FH)
9.1.21, HFEEEM —IEHIcHE S — TR, /NRA &S bug A S M ThRe b,
Rl Fh - At IR 2240, S VR AR H () R AR =R

1.6.2 PostgreSQL 1091 5| N\ By #4514

PostgreSQL 10 /& H #if it #r AV 4 & M, T 2017 42 10 A % 4. M PostgreSQL 10 FF 44,
PostgreSQL £ UA—Fupii 5 AT R H IR A S . fEZaiHRA R, KA KIRA S L& 5
ZAr/NRAS S, ELAnM PostgreSQL 9.5 | PostgreSQL 9.6, B 54 T —LeLb AR A 135 5
e, WHA/NRASEAEL, HI PostgreSQL 10 F4h, A BB KIIRA & EE
fAS Ein—, [ PostgreSQL 10 B T —/~ KA A & PostgreSQL 11, iXA¥5k 5 SQLite,
SQL Server, Oracle ZE54 ZE MR A5 M R FF T —35K

UL T 72 PostgreSQL 10 AR5 ARy #iRME:

RATEMHFITE
IR ERER TR, I B, TR, X8R
PR E 2 A WERREVIHTIT. H2% 94 TLLTIEZER.

ZEEH
BLRHIT A PostgreSQL H B4 SRR illfidh .l i i & il T LASE I 24 PostgreSQL
M55 BRI i, AHIZHLRIA —LE A Bdod . A0 0 HRy, HBEM T 8dadif,
AR HEIR A TS TR B ARECTEE B AR, AR HIRT TiX PR
W, 3T 7 A A T DA SEBL U il ok R B B database (A I il 4 AR 55 S5 31l )
A HE) . BEAAA T HIREABAR R SS . A2 BRI Lk T LA B YRS
t, XEoEdEe M EEEIHIE AT, BEMNE LA —H.

£t%F JSON #1 JSONB A& Tt E
PEHTAIRR A, to_tsvector BRI AE N AR B RAARNE, HEBD




K FEALPHE JSON 11 JSONB 27!, Ab#fiit #rp 25 Z0E H b key HUEB4>, MI{NELE value 1Y
4y, [} ts_headline H %424 JSON F1 JISONB AUl T &L, 2w A% JSON P
T T inEEbRil. EEIES % 5.8.7 .

¥ ANSI kR/EFRY XMLTABLE 4351
XMLTABLE 1tk w] LK XML SCAS AR A — B S i i) 5 et A8 — 4Rk, 1%
F#PELE Oracle 1 IBM DB2 3, PEE1ES WoRE] 5-41,

FDW B& T
FDW API A] LK COUNT(*) Bl SUM(*) iX Fh 28 & H 1 40k 2 i 7 P AT, postgres_
fdw fi MIZFEE R 2 2 e K. BERTHYRR A, postgres_fdw ffi - fEPh AT A4 1ERT,
TR FH R B HE T v PostgreSQL BRI A AR R il AT RABH, XA
TEERERE,

BRHARSX
BERTARR A, By X RN RE T 2ol Bh R AR ML . RARNLHIEET, AP
BRI S Ak ok SR EERE o T B R P A2 . PostgreSQL 10 5[ AT PARTITION
BY 1%, FIMIZIED:, W AT G R N PARTITION BY )ik vl LA B 2h 5Bl %
X BIE TR AR ABHERT, BARS Wl FRY, X—UEGE A S, JCAH P
TSE el R &5 . 1ES% 6.1.3 VLA T #RTEN .

=i ae ik
Iz A A T PERE S B T 2 5 A At

THEUEZFESITER
CREATE STATISTICS iy 4 X FRElI A £/ FEE GG B . BMAIES Worfl 9-18,

7 H: IDENTITY #3EER
BTSSR IDENTITY B B2 AY, QI RAME RS AT vl DUE B8 miZ 2k 22
o TR TR B 57 B AR Aol Al AT i . BARIES W] 6-2,

1.6.3 PostgreSQL 9.6F15| N\ By #4514

PostgreSQL 9.6 X AfiT 2016 49 H, & 9.x RFIHIHEHhA,

SEHHITES
9.6 IiL 27, PostgreSQL J-ARETE sy A ARG H I £ A%RE 1. 9.6 i, PostgreSQL
51 EERENS A — Lol K AN A IRIE AR 2 A RCFE 0 BT T, SR AT TIY
BB A, 65 join LARGHSY RAHME, SRIM, MM Sox S ol e T
IESEBIEAT, FRFHATILR TAEEBLEH T, B Bhna PiA IE A RBREFI B 2 4%
FrihdT, HIESI 9.4 1,

SHRBRIAALXER
S SCR B IHERB A ZR, WTUMER <> R RFORA LB Z RIS, B
KBTI A AL, REH RN EAABHATRE R, i\ hiZoeping g
Frd, 1£9.6 ZEIMIRAS, HAE R g A 1iE, (HiZThReErm H Lg% —

b

ull
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AAWGIRTFRREE, EEES I 5.8 Y,

psql TR #F \gexec S
BB RER IR T — MR IE A B ) AL B SQL., 1EIEIES L 3.4.5 15,

postgres_fdw 38
f TR E R, ARG, A RAKIET. ES L “Directly Modify
Foreign Tables” UL T fi# i1 .

FDW XBXIRIE T
HL4f postgres_fdw ZEPNIEESy FDW B HHiZ M, 2T 200 Lok R ML t, 2
AT R AR R O DR A AR B B A AR Je S T3, b T2 FDOW IO fbat
B RO AR TRERBRII TR INRAR A T 6 — G oMk 2%, B AAE join BAE T
HERX A IR S 8 LR PAT, RIS IUEICIEREE R A m K, X FE T AR R ik 22 1 2%
TREIICTRAL . Y RDARVE AT LA DERR BB, X AR MR B R .

1.6.4 PostgreSQL 9.5F15| N By #4514
PostgreSQL 9.5 & i1 2016 4 1 A, HFZAHFREAT,

SRR IR Lzt
FFF T IMPORT FOREIGN SCHEMA A4, i iZaw 4 v LA ANEAR 55 &% W i e 2544
15 BN el QI v . L RpINRAR . ARMZEFTLIAkR | h, St mT LAgk&
HARZE, SMRMWATLA4RK B 5 —5kohEk. XFEIMR LRSI R, HHEIES I 103
51 10.3.3 5,

YHEEEREEARAHAER
HTLEHERAS HE, HHP ARG SR, (B aUR B30 Rt S e iR
Bl . (EHERTIRCAH, MEBIRELESFATHERE, BHRETHERSCHH ERFE
Bl kB R, ARG HEROEIE S H#E, 9.5 IIEHE T — /S8 ALTER
TABLE ... SET UNLOGGED, mJLAEFHRTCH GRS A HER, XHmE %L THITEERH
W BRI R,

array_agg R IFHANS
array_agg BT LA R B 2 S0 BAE A — . £ 95 ZAT, ASTEk
RIRRERE A, H9SZEXFHMABEAS, XHEmt T LA IS tH 2 450 . 1F
1552 WoRfBl 5-17,

F % BRIN & 3|28
BRIN (block range index) J&—FFgifiiz25], FHLL B-#F1 GIN Z51H & F/MINTF
G, AEEN T BRIN Z5 & HELRHAPRMRTHEE N, #EESL 6.3,

3% GROUPING SETS, ROLLUP FA CUBE B2&iEk
ZREH T RAEWE A S, WL — kPRI 2 4k TR &R . AR FIF1ES L
777,

W
ik
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EEIEEE ]
AR LA FBAAERS IhE2aia s, MR B mas R, mA i
AR, XA IR “OERE ™. AT A GIST R5 1S,

T “TNBABEMNEZ" &2 (B) UPSERT 8EH)
9.5 Wiz i, Anih ASE FHRIEE R T E#ARSE LML R, LZBRIESRK,
9.5 MR B AL T —FRLE, AV P g% E I 8w ORI E S Bkt 51 & I IC
o HEEIERN 7.2.11 95,

THERILEEHENIZR
AR P A BE — i R U TS 88, B4 WA SELECT ... FOR UPDATE 3k
Bl ix i, £ 9.5 Mz mr, Ak B s i s sl e kit sk B P i,
A2 200 P B e B E st SR ES . 9.5 RBUR 4R 4L T —/> SKIP LOCKED -FH)ifEvk, WILA
Bt AR D BN BUERYIET, XA SRS,

ITRREES
SCRpe PR IR AR SRR, BE k&R, Bl R AR RS, 5
Sh—HBr LR ARV B~ PIRE . EZHSRT, RAREIDRERSHIA AT,
X AT UG RIAR PR B S e it 7> RSEIATS 5, IZThRE B A i {E .

1.6.5 PostgreSQL 9.4F15| N\ B4 14
0.4 MLRATT 2014 45 9 J1, EHEALL FHHHE,

P B P R it
FE 9.3 e, RilEr P (AN BT TR] o6 O B AR 1k T a], ThDnInT IR T RESS LA, 31X
HARSEAEAE RS P AL B WSS RO ™ 52 BR . 9.4 R BRGH 1 RIS IR A nizh
&, BRIE BRI IEAE R RUET A (LR mT B DR . AHIETER . FUH BRI T S 24
AL LA E — A E—=R 5],

S AT ITEE SRS TR
BT %} percentile_disc (RiELEE 4rkk) il percentile_cont GGEZEH 4rbk) XM
A5y PRSI SFF, 45IAC 4 WITHIN GROUP (ORDER BY...) F-f{fifH, PostgreSQL %%
Hubert Lubaczewski 7E X # “Ordered Set Within Group Aggregates” 1 /23 T ORDERED
SET WITHIN GROUP JEA&H., 9.5 ZAIMIAIAH, PostgreSQL FH:AHE ikt i3 A %k
MRS, XA RN AR i LB A SR A B T ARATE , R JiE ix Fh
R ESGES A — A BOMNIRLLT “FRNEEE” BHRPER, XA PRI LS
P AR SR R A AT R, 9.5 B 5T ARIX A 43 BT B fE ) T — Rk
WA OB RS, MG T RER RIS, TR 7.2.16 FTxHX A BT EIRA
I 28,

S HE L E EITRIER S RSB B TR HI
IR A 3CHF WITH CHECK OPTION f-41), HAEHRRMRAEALE LA T B 83 1 A1
TERT, B8R SE Bl AL R IEANLE /T LSRN . BHETES WoRE] 7-3,
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gzt JSONB iR KA L
IZE R AR JSON (JavaScript Object Notation) ZeHUAY —dEHIfE#RAS . it JSONB
ATAT LG JSON 2RI SCR AR L FR 5], Il Pt o ER e 2/ Diln) i &, TE4H
BRIES% 5.6 1, MW S%XMEMEECE: “Introduce jsonb: A Structured Format
for Storing JISON” LA} “JSONB: Wildcard Query”,

GIN %35t
GIN 5 {fEIXI C %8 TEEMN T30z, =&AL, hstore #{H Kz A LL
T jsonb KA, EMRLHEN TREZAILIIETELSE B-WESIWERS, —
Bk GIN 2251 5 B-S AR Y, (B 5 A= EE D, 95k, GIN ol
T BRI —2P 48T, BEEIEZ L “GIN as a Substitute for Bitmap Indexes” 1% 55 XY
T4,

ZHEZ JSON &BH
H f& A FF json_build_array, json_build_object, json_object, json_to_record Fl
json_to_recordset % JL /AN A EL,

TR EE R == A B3 R IT
SRS FH DL S IE 5 by oK B A B0 AT RN — AR 22 M RB sh 3 5 — A F 23 0] . ALTER

TABLESPACE old_space MOVE ALL TO new_space;,

ZFEREERETIERMEBF RS
BAEF LA A R RIL R INAT 5. 175 ARG F B ordinality (IZF Bt
ANSI SQL #rifEHE LHY) 2R, UTRZERAF AL, hstore B HE & A J T
MR AR R AT RIN, IZIhREFRFAIA . LA T2 —AMd ] hstore A

SELECT ordinality, key, value
FROM each('breed=>pug,cuteness=>high'::hstore) WITH ordinality;

FTHBREHIT SQL L REM RSB EIZE
FIFH ALTER system SET ... [fE#E:, JLAUfEEK postgresgl.conf ORI A X B LR ARG E.
postgresgl.conf U BLARRUE ST EEIES L 2.1.2 5, XM EWEH Al LLEE R R
FAWAEAGRED, (HiFEE. AW ETBSEFEEE BEdREAReER.

bR 2RTH RELESR
9.4 Jierh SRR TSN G Ak 7%
IR TR DI RE 1152

unnest bR EUH T SEILEIRRIATHAIRME, RIRE— /SR BB He i A I B9 — A5 B
W ATics, ZRETERZ 2 M EAANS, BB R B SRR — 51, Bl
AU BER g JE st A LA R BRI TC R BN —HFE, 9.4 RUZ i i 1 4%
BRI, 9.4 RA G XA UL T i 85 RAE /T TR, 2 DA K B bR
e, HARAE K BB TTEAD null,

i ROWS FROM iEE
BB LUK 24 R GR B &5 RAER TSRk, SIElEA— 2 BEE RERE,




LRI X L5 R A 2 M TCH A B — Bk K &, an N BlFR

SELECT *

FROM ROWS FROM (jsonb_each('{"a":"foo1","b":"bar"}'::jsonb),
jsonb_each('{"c":"fo02"}"'::jsonb))
x (al,al_val,a2_val);

YEFHSRERES TIELE
24 FH SQL ¢ PostgreSQL BRI AT L1 SE BT T ZER BhRERT, mTUA[E FH C 15 3 gmhdsc il
&G E TIEEERIB K BhR. 9.4 BURRSAY contrib/worker_spi H 3¢ F LB T —A~/NEY
IR, ATHEE%E,

1.7 HIEERIER

TEMHOLT, VRERA AT REML B BAA AL 25 R GEm (X B PostgreSQL £t FEAS & , ABLAR
FETCE . oh T KB PostgreSQL 50155 ARG Z AL, i 1 Bh & R Sh B
PostgreSQL #il A KA IR, STHR&MBRIES TR TR, Boh, RE w2 wblL
TRICHERIN AR SR B T % A RN . B AL T I LR IR IR Eh 4n T

« PHPYRZ): PHPIEZ) Z M T Web FF & 4R, KZ % PHP RATELES A THRZM
pesql WRAN B & HEHI pdo_pgsal WK, — MR VLXK B ERINER S 2, Ak wl
REEE &Mk php.ini kP E J2 FHME—FH

* JDBC 3. Java FF R Fi{d A1 IDBC JA5)— B& 5 B PostgreSQL [RIZF HHiHY, ]
LAM PostgreSQL ‘B J5ub i F#,

« .NET YX3h: NET HEZE (& KA E 75 Wikl Mono X HYFFERR) 7T {EH Npgsql J84).
H AT %908 3) T FF R NET HE22, AL 45 {4k Entity Framework FF & HEZE2 LA & Mono F¥
Ji NET #EZE,

« ODBC JX&: 4nR 7 % M Access. Excel B¢ # H fib 3 #F ODBC Y 7™ ity i% % F
PostgreSQL, F] M\ PostgreSQL ‘E M %% ODBC Rz, ¥ 32 il 64 (i Ml AR,

 LibreOffice/OpenOffice JX5fj: LibreOffice 3.5 M Z Ja IR A A H 45 T PostgreSQL JX 5l
{H 3.5 ZRiHIR AL, & OpenOffice &A1Y, FILA# H IDBC 8¢ SDBC R4, % £ 40
HHiES M “00 Base and PostgreSQL” X &1,

« Python &3f: Python m[i@ it £ FhUREhij[R] PostgreSQL, H i psycopg2 A& i fTHI—Fh,
Python #J Django FF & HEZE%T PostgreSQL A5 & RAFHYHF, ARIRTRE 4K H —xt
Guest TH (Bl H BT ORM T.H), wILAZ% (i F &) iZ 1Y SQL Alchemy T.H.,
Z AN ESBAE TR B RE 2 T K P& Multicorn NEBFEEEH] T &,

* Ruby 9¥Zfj: *F Ruby FF & N iR, &M rubygems pg W50,

 Perl X 3h: Perl [ LA {# H DBI #1 DBD::Pg 9K 2, o ®] L) ff FH th CPAN Il il £2 it i1y
DBD::PgPP Iz,

* Node.js Jx5: Node.js & —A> JavaScript #E42, ] AT BIIMLE N H, % FEE
E Al S F5 5 A PostgreSQL Ykl : —FhA& Node Postgres, iZ%IR#h AT LLERERE G 45 E A HD
libpq %, 1fi H T4l JavaScript (TCH%i1%) 5 P& Node-DBI,
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1.8 WIS HH

{08 F PostgreSQL fy It 2, fRIBR-STEFRAEY, W HiX —REFES LIk E
B, BMNALZREEBR R TMHEIK@E, WITECAHEER R RMBETIR, NE
42 PostgreSQL 19587 FH Pl & P, B {F 5| R ABRE A R AR Z He R (A, "] LASEFT T
PostgreSQL HR IR T ., ARIRAZEHT T, IATTH PGSQL-General iX /MR H-F1 R e &
ERY, SRR E SR T PostgreSQL 1) bug, HBAFTH “PostgreSQL #FERE” XA
T, EmsEiFrREAEmmERE,

1.9 PostgreSQLEIEEHTERRA

PostgreSQL £ 11 T MIT/BSD AUk HU T FITIE, {E Al AR AT L& bt HAE Bl gF ik 1% 4%,
PR et TR e A Gl B LB T 40 S AR 0, PostgreSQL A& fERY LS, Rt AR
L 4EIR, HRZEEIE T A S K PostgreSQL 43y STl A, I Hw kX Hufile 1 48 B2 A [l
W, A A R BTk ] T PostgreSQL Y F T AL, A RIX#HIX 4T T % 4 K F¥.
1Jj 7] https://wiki.postgresql.org/wiki/PostgreSQL_derived_databases iX 4~ # hik, %k I LA & %I
PostgreSQL i 22/ B A AT HE 7™ i o

R Z AT 45 K MAS & R AL B PRIR AR . bbdn B R8s & B s fE FHAR S {Z 11 Netezza
AR B PostgreSQL, 1 53k 2\ ®] 1Y Redshift 238 0 %2 25 92 _F A& PostgreSQL fJ—A4~4r %
M4y 3%, WD ENEA HAb B A5 )5 4 PostgreSQL Ifil 43¢ RIRUTIIF= 5y : Amazon RDS for
PostgreSQL F11 Amazon Aurora for PostgreSQL, X 47~ /i & 5 PostgreSQL F i kit 4~ HY
F AR OREFEIE, HAi (R 5 )5 AE PostgreSQL & i 58 2 #H [ Y SQL 15, [l &l 14
Hb T 5 9% [ 45 B ) BE A o BE 5 TR T — 28k, EnterpriseDB 2y w4k Hi 1Y PostgreSQL
Advanced Plus 1%L PostgreSQL AAfll, BAMEIN T XT Oracle 1B AR AR X,
LW 51 J& Oracle i /', EnterpriseDB 2\ ][] PostgreSQL #: X #2Ht TR 4 f1H &k &R L
£, XIAIZoRES . {11 Postgres Plus Advanced Server /™ fERRAS B 1128 Fth—
H A BRI G PostgreSQL e i

Postgre-X2. Postgres-XL F11 GreenPlum & = 7k 1EAE T & J& # #H 1Y PostgreSQL JF IR A7 A= ™=
i, HiH GreenPlum ¥ 285 — BRI FFIRAY . X =230 Sh ) B AR AR AL B S P 40
MR & HI T1E,

PostgreSQL Z FTLATAERRAS A %, &840 IR BBl 3= F R A T — 28/ AR IO T 3R AT REAS 25 M it
T HE, BISETRANIEAG FTRMAGERE G ANWESK, 84 8 hitk—A2 A
FERTAE AT IR 2 A B, IR 2 X oy ShRAS iR T & SR e B 2 BB A
T EF, Eb4n2nd Quadrant 23 w3 FE £ E I ) & #illF7 41 BDR F= 5o X B HEE
HIThRe T A AT ET, FT5R{L PostgreSQL JF A= & HIZhAE, PostgreSQL-XL I %k
A — S AT R R T RE S B A PostgreSQL T,

Citus A& — /> 3 7 S R B 38 AL PR FN 477 1R T REIT PostgreSQL 43 3, M PostgreSQL 9.5
Fh& k& i T PostgreSQL FI—/M B AL, fi S E hn5 {8,

Google FGIE %A T B/ Google Cloud SQL for PostgreSQL 7=, B BIIBALAE beta MR EL .




B2

HiEEEE

A 35 T 4 P PostgreSQL AR 55 83 T 5 T fRIY —SE R AR ME, LA 5HRRE B,
database [ BIE, RV BE. BIBESEHEWRESE. EIFHE2ZAT, 1HTZRIEL PostgreSQL
B HAHNM AR TR, JHZRIEA & A BUEER AR HiZE05,

2.1 BEENXH

BiC B S — A~ PostgreSQL iR 55 SEHIRIAAALTHA), FHMAELUT =43,

postgresql.conf
s~ AR E, Lo i. Bk database FBRIATFfiE L E . PostgreSQL
MR ety 1P btk HEMMEU R £ HMhiXE,

pg_hba.conf
%3 T T ] PostgreSQL AR 55 25 WO U5 AR, BAALEE: UFWRLE Pk #e 2WA
BARPE, FUFWBLE 1P HhhbEREBIAARSS &, DLRHE it 8 T A B iy S e AR

pg_ident.conf
IR LSRR, W RGES A T S0 N A 2 B R R 1E R G Pt o — A4
PostgreSQL %4/ 72 A0 FH I B 1y ok % . A 28 N SR HRE R GERY root FH P L
PostgreSQL fJ postgres #Z% FH Pk 5,

1E PostgreSQL W H i RiEMER Z b, “fM” (role) &R “H 7 (user),
{EEA R BT 1 f R 2 A B AR, LA f €2 (group role) 3%k
DR, S TETEMW, ABhRiTEREER P —i, BlE e
AT BRI FA €5,
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WERRE RS R i T BOIARC &, W B3R SO S507F PostgreSQL % s -k, iR
Al DA AR AT SCAS G &5 2R X 26 30 1, 834 (E pgAdmin B Admin Pack T _E &k,
HEIES W 423 11, WRIRATE X SR ARG E, DOBSH & 5 iR —
ANBARFEE F AT RG] 2-1 RS RIEA R R3],

w5 2-1 B E SR E

SELECT name, setting FROM pg_settings WHERE category = 'File Locations';

name | setting
................... o e e e e e e e e e e e e e e mmmmmm—- -
config_file | /etc/postgresql/9.6/main/postgresql.conf
data_directory | /var/lib/postgresql/9.6/main
external_pid_file | /var/run/postgresql/9.6-main.pid
hba_file | /etc/postgresql/9.6/main/pg_hba.conf
ident_file | /etc/postgresql/9.6/main/pg_ident.conf
(5 rows)

2.1.1 iLERE XHEN

A L B & ok 5 7 2 H S PostgreSQL ARk 55 LA REAERL, T RK S BTE & P
R, AEET S FEREFME— TECE ORI AT A, )RR B RIETH P ER A A
SIGICEDHIACE . EHOINFACE SO, FURCESEMH P SIEASZ RN, i
A EBR TENEE G GHRERR, HEEE MR BN context JEME, &
postmaster, APATHEE )T, WHAE user, ABATEHPINZRAE SCH-HIW,
1. EFmMEBEEXH
A TR BRI A AR AL &S, Horp—Fo T =Sl G & A HHITLA T4
pg_ctl reload -D {RAVEIEH
AR RFE RedHat Enterprise Linux, CentOS 8 +& Ubuntu A LIRSS HITE N Z2E T PostgreSQL,
LA TUL T i 4RI A]
service postgresql-9.5 reload
iy & 1Y postgresql-9.5 & R IR &5 4. (A 1% M A 1Y PostgreSQL 1Y iRk 55 4 #t A&
postgresql, AR AS )
A —FRInEAC B SO 5 A LB 7 5 0 8 SR BTl 55088 e 404 7L SQL:
SELECT pg_reload_conf();
e — PP 2 H pgAdmin THSSEBUE N, H#ES 4.23 75,

b
2. B3 PostgreSQLIE1 TSI
— LG B AL B 15 M5 45 E S PostgreSQL AR 25 LA REA: 2., FTLAE o 5645 (E T 53
PostgreSQL J& & Mk 55 B9 5 ok se s b it f2 o FFAR 55 & FLEET L T 5 2 ARt mT UL (P B3R,

REJXAT),

PostgreSQL iz 17 5 {5 T #: 18 1 $h 4T PostgreSQL A B i dr A 41k Sl )5, HAgd i #1E
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%,;LEI’M\/\EE%EJW £ Linux/Unix £%¢_E, 405 PostgreSQL 52 il & AR & T s 1719,
HPAT:

service postgresql-9.6 restart
IRARLANR S TERGSITHY, TET
pg_ctl restart -D YRIVEIEHE T
f£ Windows |, HFT ARG EPREY, 423 PostgreSQL IR, ARJa*t e mdi &= mRNw],

2.1.2 postgresqgl.conf

postgresql.conf SCFELE T PostgreSQL Ik 55 IEH ia T i B FHHVAE IR B . (Rwl DA{EERE &
. APg, STEREFR BB EH XL E, “Tuning Your PostgreSQL Server” iX i
SCETEANN 28 T anfal il ot ok 1% B R AL PRIV PostgreSQL A%t

PostgreSQL 9.4 SIA T —ANH BB E . A SIA T —4HiiJ %4k postgresgl.auto.conf
MBLE SOy, Hdilc B I £ 78 2% postgresql.conf [ R A BB, IR AE BB Bk
postgresql.conf, A& postgresgl.auto.conf,

1. & postgresql.confh Bl &
W1 A k) pg_settings WLIE RN AT A B BT A B BN Z, JCAHTHF BB SOk, il 2-2 o
TEAR A RTED,

il 2-2  SCHEERVIXE

SELECT
name,
context @,
unit @,
setting, boot_val, reset_val ©

FROM pg_settings

WHERE name IN ( 'listen_addresses', 'deadlock_timeout','shared_buffers',
'effective_cache_size', 'work_mem', 'maintenance_work_mem')

ORDER BY context, name;

name context unit | setting | boot_val | reset_val
________________________________________ e m e e
listen_addresses postmaster | * localhost | *

I I I
+ + +
I I I
shared_buffers | postmaster | 8kB 131584 | 1024 | 131584
I I I
I I I
I I I
I I I

I
deadlock_timeout superuser ms | 1000 1000 |
effective_cache_size user 8kB | 16384 16384 | 16384
maintenance_work_mem user kB | 16384 16384 | 16384
work_mem user kB | 5120 1024 | 5120

O context FRRAFMRETNIIEHER, FEEETNIERBER RN —, BAERRT
context FERMINE .

context {4 user Foroe P RECEI, BRI LA/ PR iz, dughit U iZad &
TEr*H A P ER T LA ARIAE, P ESUE S H R SRR AR, AR
B PES T —A> user RIIELEIR, B2 A ML EEHEE BRI P # S fx A8 o
O] IERUEPOE NN
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context {B 2 superuser ZE A B P ECET, REEMBHRA Pk, BikitHE
B SESERTA F &G AR, AEBE P AR A OIS G ok B X A,

context { 4 postmaster & 71k A& % > IR 55 9 il 2% i & T (postmaster jf /8 & T
PostgreSQL AR5 525) , T ok )57F5 2 8 5 PostgreSQL RS A ReE %% .

context 7 user Fll superuser FYMC & I Al LAfE database 2. k. SSIBRFNEA LR S5y
R, FbandtF—AHe5 HAEE RN SQL ML 5 FH ki, work_mem 245 7 1% 14
B, X, mRA AR B S TN H T ERE, AL ARV
BRALIAR work_mem fY{E . database . FH P&, SRR BN ISHBOLE AT ERLT
HINFARIE. BARERISHOIX B STEH P T UGERRNZEAR EM AR, SIERER B
HIZ 0% B ST B,

@ BN S BN E AL, ARG 2-2 ka5 b, NAFHHR S B0E 2L
8KB ShHLf, HLELL KB AL, AE R TR R 280, SRR AT LT
ARG BRI AL, AT R SN A SCHC BTk, 128MB & —/ANEbE A EIIE.
FATNALL SKB A B4 K B /s A7 B B A — PR RE R :, BERERBAEM, th
ookt . RTLAH SHOW fiv A SR A B B B I, i th &5 1 & B ah i sl K/ MVERAE
RBfr ke B, EEEM, fil4n. $hiT SHOW shared_buffers; I RIEERAZ 1028M8 (1
JERT A KA 131 584 4~ 8KB), Z:{Ulh, @47 SHOW deadlock_timeout; iR Al 4 1s
(M ERT AR R AT 1000 ms) . 4RVRIECAAE AT A B A 280, TEAT SHoW ALL,

© setting BIFHATINE; boot_val BfFEAINIKE; reset_val IR EHTBZNIRS d i EH
MK E 2L E, Bk TIRER, —EEI0EEF—T setting Fl reset_val -
RTUER ), BN E RS, FEERNEIRS S8 EHNEILE.

9.5 it SIA T —A#iHY pa_file_settings # A, it iZ40 el th ol DAdEAT AL & A5 B A 1,
A A E S A A B BT R A EL B SCE. o applied FRERNIZACETE G
SRR, WRIEA f, FORTEER SRS & i HNFEL & . 4R postgresql.conf F1
postgresql.auto.conf FIFFER AL E, L EHESBEE, AiH(E pg_file_settings Hf
R4 H 23 Bow applied F2BEA £, AR AIRGI 2-3 FioR,

il 2-3  #rif) pg_file_settings HH&
SELECT name, sourcefile, sourceline, setting, applied
FROM pg_file_settings
WHERE name IN ('listen_addresses', 'deadlock_timeout','shared_buffers',
'effective_cache_size', 'work_mem', 'maintenance_work_mem')
ORDER BY name;

name | sourcefile | sourceline | setting | applied
--------------------- B R i e e
effective_cache_size | E:/data96/postgresql.auto.conf]| 11 | 8GB | t
listen_addresses | E:/data96/postgresql.conf | 59 | * | t
maintenance_work_mem | E:/data96/postgresql.auto.conf]| 3 | 16MB | t
shared_buffers | E:/datag96/postgresql.conf | 115 | 1288 | f
shared_buffers | E:/data96/postgresql.auto.conf]| 5] 131584 | t

T4 BT & postgresql.conf B, postgresgl.auto.conf FFFJLL N IKE, nRigEAXES

A
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Bk P o, (BSOX A —E TR BB AR S5 1Y

listen_addresses
7 PostgreSQL R 25 f# /) TP Hbtik, — %<5 1% B 24 localhost, FIoRANLAY IPV6 Bi
IPV4 dbhik, HARZ NSIEEA *, ol HEZEAYL IP Hbhk¥) T %83 PostgreSQL
k5 o

port
PostgreSQL AR 55 B WiWT v 1, BRINESH 5432, XA O N0, FEEUEkh
BRI G H, X FERT AR B IR, 48K, W RIRER—GHIL&E EEsh T 24
PostgreSQL ARk 55 5265l , BB 2454~ MRk 55 5L Gl D it BB AN RE R &2, BEINth 35 205 ki
BoE,

max_connections
ARGV BRI R IEEEL

log_destination
XAECE I A4 AT Re A AR T, B SEPRAR YA H A5 ST A% A B L A A R
LB, BRINEAR stderr, ARIRA R HENELMEGH—F 08, BIGEEESCH
csvlog, XAFMER S HEFALE =H HES T THAMEN, 8, mRFRICHE
IiE, 1€ %44 logging_collection FLE I A on,

TSR LA BC B2 SRR R R G VERE, HEOAMA— B A S R L. BIUH e
1A B 1M e R DR b S B i DU DL T TR

shared_buffers
Wik B e T TG AF St Ui [Rlid (AR TR NAE X R I, B P S s el L e 2%
X, SR EX A R A E BN, —BOoR UL AT, BAMIZETFIRS
SN 25%, (BEAVEEEE 8GB, FRIbELES Bl “Dbrl e iR 2, BITHEER
WHRZ , (BRZIEERTIZRD, AL, BRILIRETFEE)S PostgreSQL k%5 .

effective_cache_size
% B IR — MR, FORRIERG D B L DNAES PostgreSQL L, RGHAS
HRARX A E R B Biix 4 2 N, AH R RLRIES SARYEIX A E R HIM RS RE & TR Ay
WHATE R P ITRRINAE, Rk Bk, mi/h T RGRE LA N =,
ML RES AR B E BIR T, IERRIZR ARG AT HNAA R, kA =S|
mddT2Rat (AR BAREER, HRZEEMELNHRING). £—&
L T84T PostgreSQL #4f A AR 55 WOk 55 8% I, HILHF effective_cache_size YA %
ARGANF PR EE L, WK EWE AT S)EAER, PATERMEEAT,

work_mem
SR ERE THTHATHER . 8O, RS RN R RN RN, ERERIRE
R MIEFTEEELL TR SRR, TR 2 DNFREREE E RS
MR, LARARSS &2 & L 132847 PostgreSQL AR &5 25 M, AR (E ¥y (X DE R
REZ A FIERPITE AR, IBAXAEFTLLRS/N—, XA PR &
SEHAERINAE, A WIS —A POk el REAE N AE . X AMEIZIR 2 KIRRERU T IRAVAL
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7 LRI 2 DNAERT . 6T work_mem X 'E A —RfR4FAYCE “Understanding work_
mem”, B NE AT S)AAR, PATEBNERAT,

maintenance_work_mem
i EHRE T AT HT vaccum (BEZREARICA “BEMIER™ REMICT) XK RGN
e EIEINAE SR, HEAN KT 1GB, Wik B E kT hAAER, PATEFNE
BT,

max_parallel_workers_per_gather
XA 9.6 IRFHFCIAR—ABLET, HTEHIEDPITIIHATE. ZEETRE THIT
T RIFEEAS gather 3 i iR i £ LT JE 2h £ DA worker EREH- AT T/E, BROINMAN 0, %
AR EHFHATIIRE. AR IRAY PostgreSQL ARk 55 242 Z Y, AR A EIPEME 210 B
%, HATIEE 9.6 MRFF AR BTRRE, DRI R T Ml — S e 90 E 21 P 5
TR A2 KO & AF. B0, HEREILE BRI %/ T max_worker_processes [
H (BINK 8), KA TIHATACPRRY G & worker BHARAR: R EE )G & worker BEREAY—
B4y o
fRA 10 HEIA T — A HT i 25U 7 max_parallel_workers, HF##ilfif f5 & worker
e 20l ]34T,

2. &M postgresql.confrh g &I HY{E

PostgreSQL 9.4 H1 5 A T *F#7HJ ALTER SYSTEM SQL iy & HY 34, i HiZ v & rT LA S ik

B, i, REEE AR work_mem, HATLA T ArAHIET

ALTER SYSTEM SET work_mem = '500MB';
%A A A HABE M postgresql.conf XA B, k4 F: &tk postgresql.auto.conf X4,
BAEBEAESAARPRR:, B ESE S E B ERS A REAER, AR EEH
IR AT T, T IERX A A 4 AT DASE LI B R nak -

SELECT pg_reload_conf();
AR IR SR Z B BT, B RTUAZE R A1 T 1B AR 3 2 A4 Bl B S,
SR JG I £ postgresgl.conf F1{# il include 83 include_if_exists RijZRsk 51 AiX Loiic B X
. BB

include 'FRE 4"
X B B B SO A T DA 205 B A O W] DL AH R B A, A O B A RS 4 o Bk
postgresql.conf SC{FA & BT LI E
3. “FKMER Tpostgresql.conf 4, HERBIBEERSZTERHT, ZELAM? 7
SE P 3% Fofr 7] R B (8] BB 5 i A R H B S, %S AL T PostgreSQL 8 SC R AIAR
Hksi# pg_log F3CHERT ., HEZER BRI ESAVIIA HE I H AR KRG —1THIN
7, SLREERFIA K AR A G IR Hib . HENNE —REE LR EA S ER, G T
WA,

W
N
it
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B DLV IR A IE shared_buffers XA KT, A /N WREHEHE T LR RS R XL
HSE0R 2 T — NS BB postmaster.pid U, 1Z3CHERRA TEIE SR T, (RA]
VAT Sh MR iZ e 385t A 5h PostgreSQL,

2.1.3 pg_hba.conf

pg_hba.conf {457 T WFLL 1P bk Fnwilee - n] LLIEHEF PostgreSQL A8 %, RN A M
SE T F P 2625 fs FR AT A B oy S 5 A o . BEFIZ SR B e vl Bh AR, ST — Ik B B
FANFLEN AT, — LR pe_hba.conf B R AURE] 2-4 B,

{5l 2-4 pg_hba.conf {1

# TYPE DATABASE USER ADDRESS METHOD
host all all 127.0.0.1/32 ident @
host all all ::1/128 trust @
host all all 192.168.54.0/24 md5 ©
hostssl all all 0.0.0.0/0 md5 @

# TYPE DATABASE USER ADDRESS METHOD

# Allow replication connections from localhost,
# by a user with replication privilege. @

#host replication postgres 127.0.0.1/32 trust
#host replication postgres ::1/128 trust

O HHIBIEHT., —RABLLUTF LR AL . ident, trust, md5, peer LLJ% password,

O HTE X IPv6 ME, NAIRS S IPve Bt A W LLEC B iZ I, 4nf7EdE IPve W% 3
BTECE TS E, £&53 pg_hba.conf CHTHME, Midt—E SEALEM %
IR

© HT & IPva M, F—EioEMLgiht, JEaRERE TR, Lhan 192.168.54.0/24,
IXRETE AR T WA Fh AT & Pl AT LA S AR PostgreSQL £ 151l

O XXt SSLEREMIFHINI, ARG, (LFEMEH SSL G RGERIIE M imkl Al LA 3
A PostgreSQL L],

SSL #H 3% it B A 1E postgresql.conf Fl postgresql.auto.conf #1, L& UL T JLI: ssl, ssl_
cert_file, ssl key_file, — H#fINE F'im < £F SSL, PostgreSQL ARk 55 vim ik 25 12 5% H
HERER, I HIZER LA FRII N A ssl key N,

© XAV SATT A B 156 R AT HA PostgreSQL iRk 55 25715 s HY TP M BX

Xt Fag— 41K, postgres kg5 2x4% M pg_hba.conf LA ICRAVMNIZ H B B T
BEATHEAL . 2 VCACEEE — AR VPRI R A BRI, AR TGS, ARG TiFi%iE
R, UM, AR ICRCE] — KRR BERTE RGN, WA A, JHERIZE
Bk, R — EAERIISCHRR AR RER B ILRCI, A4 iZaE ik awiig, K
FKHALAT— B D AC R A e . Blan, AR RHE +0.0.0.0/0 reject+ LI F
+127.0.0.1/32 trust AURITHE, IBAULIAM A P 2HTC0ER:, BIEE FHEA SN R T,

PostgreSQL 10 5[ A T —A-HiH 44 pg_hba_file_rules fUARLIE, it 2 IRIZALE AT LA E
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$:F 7 pg_hba.conf FHIHNZE,

1. “FIEH Tpg_hba.conf3 i, HERRFG\AEIRT, ZELN? 7
AL, EREEEE KA, ROV, X — B0 WP iR S T —FhA X F
5 G I TE AR B . 2R postgres Al 45 Tk IE ML ARHT pg_hba.conf SCH:, HBL AT
RAGR S, SR ILArAEEEREREZILRG B, KE RS HERERE T
H&, SCHsAERER SRR B 3% T8 1 pg_log 130k T, wTLAT &k H Wit
B HEXHHE— TEaE—ATIHNE, #REnE BB EARE, Wi H— Rl R o i
RIS, IRIREH SR, RN, IBATE—E LB B S 2 R A&
2. BEIE R R
PostgreSQL #2477 2 s T H P Sy IiiE, 1R AT REA 1A o 4 B S Fe s £
M., REHBARSHBH AP JUMEF LA . trust, peer, ident, md5 Fl password, 34—
i reject i, HAEHZIELAIE R, AAdBIET pg_hba.conf ik a] LLE X H A A ]
E RS B e (Ek4n gss. sspi, ldap, radius, cert, pam %), ‘Eitif Q&%
PostgreSQL 55 2 IR T TN, HafREA RGRIINTT R 24y, 245K, fEilid Tix— BN
RREHIER I ESLERLG, & ORI P s A PR FN SR 2 T ) PR i 25 A 56
A,
B R B i IS IE T A DL T ix e,
trust
XA AR S BRI, SR At oT OS2 508 . R R
P Hbdik, S P 4. iR AY database &2 %5 51% MM P ES, F Pk ol DL B3k,
trust BEIRAN R4y, BRI o Ho 8 FH T LARRSI,  BIR R A F B 22 Al 55 2% AL Kk
(32 A2 (] B PN AT FH P e S (o PR LB I T ik PR A AN BE LR IIE
Lhy, WS A N 0% 1P k)5 Aok B FILAR, ArlA tese & iR LR Y
NNA AR Z M CEE ] . SRS PSRBT, XA 5 TR & (i Ik
B, B BEX R T RGN R AR A 2 W,

md5

AR L Bk koA H mdS BBUNE %,
password

AR B R A T SO A T B I8 LT
ident

ZE MR T, RAESRTE RS EIE RS LS4 PostgreSQL K N
ERH P, FHRLAZ N HES P AR S, FLRI JE 2R (IR S 2570 . Windows bR FE
ident BBIETT 5,

peer
AT AASHENBERGENEIRBCY ANEZ LA RENWRIERGEH P 4, kS
HAhREHEY PostgreSQL H 14—k, BIWESE ), %A T Linux, BSD,
Mac OS X Fil Solaris, FH.{ A T ARG 2% K ACAESE
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cert
AR Bk & P 4400 f# ] SSL 5 Ntk frid s, EEREE LR —A-& k1Y SSL
WA, B H— AN S 0 INIESC: (Bbdn pg_ident) 3B SSL ilF 584] 24 PostgreSQL
BB ERINEBH P, ZESERTA ok SSLERRES AW,
BINEAE — AT WIS IE S, bbdn gss, radius, ldap Fl pam, A RYATREASSERINZCSE,
L0 G i I TE ARG FTUATRI I8 AR, RIS & 41 6 Rl —A> database LRI LAX 2 M8, Hisk2
Vi FRAT AT LAEE X} [R]—A~ database 1% & % 5 & Gy U FHLN,  H: HL4 500 B9 B 6y Do TIE AR 2CHR
A—#E. AHIER S5 4 4210 PostgreSQL *f T pg_hba.conf H FJHL I 2 M7= M _EFI T,
95— 4% DT BB ORI 5 2 22 40 1 Ao

2.2 EEEIHE

AT RT AR A 3 25 08 B — Se AR B2 2% | B RIS O, L anf ABAT T SR IRAERERY
SQL IEMIERGTIEREN, MRX HENSMAIAR, LRSI T HE LB M & B0 H
FERF KK, BT B R, KA XSG IR, FAl— MRS Ay B 45 X S R 5
A N X2 S  en e hS T N
SRAT R WTIE AT BB A 1k e PR ORI BIAT A, BRI, (ER
FRE P, Bz RS HER 1 8cE A iR SQL B HIL RS GRERHE 80 i W5 iR
%) BEN, REM SRS HEAR A HE, HTLI, RAIZEL LTS
Z R EAE S H P R R R AT R, B R REER LE, (R ATUAE et 41l
FAAFLIL, SV T NI B X SR AT T
AR T RMNSTER A BB TRV FHRE,  Fhangs (o 58 2 2w K &= 5ads
J#E 2T
AR E AP TRIE R Rk, IEEHLA T IR,
(1) 2 G B 7113 R LR 1D,
SELECT * FROM pg_stat_activity;
pg_stat_activity ¥ B & %1 b — Rk ATHVIER). EHAH P4 (usename
FB). Fi{EH) database 4 (datname F-Bt) LA ERFF AP THIRT AL, 38 A5 iR i A
A LA B T 2R S 1 ot b AR 1D,
(2) B (R RS2 1234) _ERNIED) A,
SELECT pg_cancel_backend(1234);
BN SZILEEA Y,
(3) & 1kiZiEH:,
SELECT pg_terminate_backend(1234);

ARHEIR S TRE A X AEE:, FERESITEIR T 20T AR OUE R T IR
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FTHTTE AN A IR, & P e P AT BVEDE- A T RIS 4 R iR, X
NEFBARBAZARPRE ., b 7RG IR O R A, wTLCR I B b iE R 5
o ARIRANE (EFA TR FIEARATAVIE Ak B & b2k, A XEER bl
(AR

PostgreSQL Sz #5 /£ SELECT ArifyiEm A e 4. R, R pg_terminate_backend Ffl pg_
cancel_backend — KA HEALPR— /14, (HARATLLE G AE SELECT 184y Fp i FH B8 e 5 1sg
I —RALE AR, BN, WRRA & A P T A ERE, B4 DT
LA TiEA),

SELECT pg_terminate_backend(pid) FROM pg_stat_activity
WHERE usename = 'some_role';

PostgreSQL A —2E1EA) S5 n] AR REGIE MRsi T RE, — BiEmsf R se R 2
[HABE T X st T 2 AR e Ya R, ZIERNASW ARG ASIRIE . XS BT UAEARS %
f5ilZ) . database 2. H . STERFABRILE . SHEIK A 0 REZEH,
deadlock_timeout
SRR TR Z AR EEF 2 A BIAE 1000 2R, 2R IR 246
A RESHRIE, 2B BOE RAZE LD SE A 7R 5L
SHARBIXA SHOR R FEET, FATT5E B AR UPDATE 1741 H i NOWATT ) >f i 4 5E
%1, fl4n. SELECT FOR UPDATE NOWAIT...,

LIS AE R A SEBIN B 321k dT .

{E PostgreSQL 9.5 /1, F FilA B —/~1E#E: SELECT FOR UPDATE SKIP LOCKED, 1%iE{%:
Al LABkIE L2t B FH P Biie iid .

statement_timeout
LS ROT AR — A B RENS A TRY BRI, 48 HH R A B IR J5 i 1 ) ik B Bh &%
1k ZSEEIMER 0, BITCRRMI, an R IR 2k —/ s vl RERERH R A B R %0 E
RIS TI RIBR G, BB A EEEXA SO B A2 RPN, AR EAE IR A5 E
MHERHZ S A G E — FRIA, XA DMRIEA SR %R MiEikd:, HATk
MITCEE TR BIRIE ) A e 2ot T I ], 4 o B R A TR TR R e 26 1k, B4
VAR B  55 S BRAE 1 IRl B

lock_timeout
SR T R A I B], A R I ) e S AR BT ok S5 0 B Bk, T
TR ERHIE R, EZSEERKROE, BB B 2 B #B 4 205 SRR &
eIt R HEMET, BTUASERTIE ) 2 Rl A B K AR B . IS BN EME
0, FRAPREGIBIERFAI R, — RS R R BN S SRR K BB EL, lock_timeout
HIE PLi% 1% A LE statement_timeout /)y, HM G RTEMSLHEEF, XHE lock_timeout Ht
ZLENT,

{1 ZERHEIR R PR IE, PRGSO R A AT MET B, —F &
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idle_1in_transaction_session_timeout
ESEFOR— A ES P UALT idle ARERI A A, i BRaE A B 5% 55 Sk A 8h
B, ESHAIBINMEAD 0, FoRFFAILAALT idle &, %SEA 9.6 SIARY,
ATLGESIRAER: Bk — A2 IR E 55 5 I8 — B AREEON TP B 35 55 4k Sha
11, B ATLAR; 1b—A 5t e e bl — /> 23 IR g 55 sk o

EEWEEZFANER

M 9.1 frRIF4E, pg_stat_activity LKA TEAREL, —SeTBNAREL T2, —2k
TR T, BOMuEE T LB M 9.2 RRITHE, ZALE R procpid BBk
£ pid,

fE PostgreSQL 9.6 H1, pg_stat_activity #l&IFF3E N T ¥ £ FEAMMIENNER. £
ZHIRAH, H—/~40 watting A /RBSFBE, HAEH true M FoRIZAIE BA/MEM
EAEE R IR RRHCR IR, (HE A EIEEFIRBUT 2%, 9.6 id, waiting 7B
HUH, BACBERYREPIA 4 wait_event_type il walt_event 7B, Hidsg T M4k
FRNEMEER T ARIR, BILTE 9.6 iUzl RTLAMEH watting = true b B4 MFA H T
AN PHIERIER; 9.6 k25, N SCA{EH watt_event IS NOT NULL i 4% KA
WA ZEMTER,

BT pg_stat_activity HLIEIAYEHI L A= T 25 {64, PostgreSQL 9.6 Hik Xt — b7 Fif bt A< Fh
Jeiifat watting = true it JEHSRAVEISE AT TERES, XA Pk T LAE B 2 ik A<
T A R A E R m B . AN T M wait_event FEXFT A I RERVIE, TS HEE T
FM b S T fr ek AR B

2.3 A8

PostgreSQL i i I F & (role) ML ALH H P & 5y iAiE. $1A B B0 B R A A
WA EFAR (login role), —/N MGl DLk A H b AR RN R AR RAR
(member role) 5 4 EK A AR MAEFRABRAE (group role), (—AHL M AL S —
A AERR ARG, HEXFAaRg RS R TUA LIRS 2, HEEERIET AR
REfEx £ BikER R, SUBXAT, FAREE —ESEH R, a5k
BRIA AR BEZHIERE (group login role), A, ETwathi%iE, KigE
B A S A A TR SRR, BRI T f AR R AR — A “BUREE
A7 A, AR BEIEFEARBRAH P ek, — /™~ AeaarpizT
BH/ A A (SUPERUSER) #UBR, $4 A BRI f €l A% il PostgreSQL AR5,
T4 T X P PRI — o B

E2: kit “HAE” XA RERED TR —HBRRERE—REA—A “A7, REETLL “H A
FLALH X LA R FEAT AR, LA AT DA i A G A PR AR Y 75 3 — 2R X — 2R A BRI T K B B A
o, —EEE
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HRESBERA NME XA ATE, EiE B 4 opfE “ar
B AE” FO“HMAE” g T . HPRFFRTIR 3, CREATE USER Fi1 CREATE
S GROUP iX AN iy A FE 4 T AR A i U2 Sy, (HIRAr R B e, A
CREATE ROLE,

% PostgreSQL ML LA MRAFF AT “H " f1 “4” XWAARIE,

2.3.1 fIEAERAR

1E PostgreSQL %t F2 BB A 4A LI B, RGESERINGIE —A> 4474 postgres [ A EF
St (RIS QI —/~ %k postgres [[7] £ database) . PR AT LA &L 7l 1 /1 Z3E Y ident
B peer By I TEHLHIEBHEVE ZGERY root FH /5t B4 PERY postgres ffifa, X AERT
LLSEE root FH P 2885, st % B A trust A0 Rt — R, BOHR R e 2 K,
Ja, B H psql 36 pgAdmin T E.LL postgres fA 8 & %%, 2R)mGIE
H e RAF A, peAdmin THAFETHEREREHTEIEME, wRIRG2EH
SQL B Fah i, 1ES% R 2-5 i) SQL #E4),
Bl 2-5  GIEHA AR fA

CREATE ROLE leo LOGIN PASSWORD 'king' VALID UNTIL 'infinity' CREATEDB;
VALID F-A)AEml e, HIhReR A e RIZ E /30, mRASINE Ak AH R,
CREATEDB 1) 2% I A it A it - 1 G T4 e AL PR
AR A BB PRI, WA R 2-6, 245K, SEMHAIH /M EBR
Fr, Gl A st — g,
Tl 2-6 Gl B PRI

CREATE ROLE regina LOGIN PASSWORD 'queen' VALID UNTIL '2020-1-1 00:00' SUPERUSER;

T P A 1 AT T G R BB AT R SR f e, AN R TR O R AT B SR I f e, A L
LOGIN PASSWORD jH[I A,

2.3.2 tIEHEFEE
— RS A% T AT, B BRIEA M AN ERMNAAER., 2588, X &R
IR F LR AU A AV, R ATLCHZH M TR, X584,
ATLAFLAT SQL Gl fifa,

CREATE ROLE royalty INHERIT;
BB T INHERIT (U s, BERA MG royalty BT —AN 5 R M EE8KE B shakk
H “HEHPBR” SMAIBTE R, HT%427% 5%, PostgreSQL A 89 FAUBRE
kAR T A, WA S INHERIT, RN INHERIT BURER, (B4 TiEmM L, 2
P2 E b,
AR A A A A o AR T 8 A A, ATLAIN_E NOINHERIT Sef e,
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PAT B A AT EAA 4 F C s s 53 Ff 62

GRANT royalty TO leo;
GRANT royalty TO regina;

A LR AL TC i B Ak AR A, (54T T 42 B9 SUPERUSER 2% FAUBR , #8101 €2
ATLLE S SET ROLE fy 4ok Sk8l “B AT HA MO hy, MmighaIA f el A
f) SUPERUSER AUFR, 45RIXFhE & TEFATIR SR A IR, OURT 245l 2 16 2230 iml A
B, ZBIT.,

AVl LU T Ay 2452 royalty 4 U F AR -

ALTER ROLE royalty SUPERUSER;

Pl RUE Teo A& royalty HUR B f e, WdkR THA K ZHAIRIR, 1H leo B RIGHRANE
# SUPERUSER [, {HATLA T iERBIR#REL SUPERUSER SR :

SET ROLE royalty;
IHICHX RS 3R HLEY SUPERUSER FUSRAXAE 25 iE AR 2 R A 2K

BARX M EEZEERREA AER, HRIRAFHE A AR K)ELL SUPERUSER 115 15
BT —LE T nl i B RS, AL XA G EEESEE.

FiF H P AR AT LS AT SET ROLE X/~ 4, (HiBAH — /L' EE M KM 4 : SET SESSION
AUTHORIZATION, iZ#r4 R i H4 SUPERUSER ABREYH AT, A T TR, TRl
Fe A28 PostgreSQL HHIF A4 JH75 B current_user Fll session_user, $fTLL FiEARIA]
BEXHEANRIIE

SELECT session_user, current_user;

BRI, XA REME. $h4T SET ROLE &{&EK current_user (U{E, $hiT
SET SESSION AUTHORIZATION £: G| ks current_user F1 session_user fJ{H..

LA A2 SET ROLE fir 4113 ks A1,

+ SET ROLE JC%i SUPERUSER #UREI AT Ui T,

e SET ROLE £&{&ik current_user ZF & [Y{H, {HAEDK session_user BU1H.

o —/A~H# SUPERUSER R/ session_user [&] 4 M r[ LAt SET ROLE % & LA FH /7,

o BB PTGl SET ROLE 1 % session_user [&] 4 f (a8 AT B4 /.

o SET ROLE iy 4 ®[ LAk $0 AT M SR BUEI By “4p 08 ” fA 9 & 5B AL PR, SET SESSION
AUTHORIZATION F1 SET ROLE #LSRE44].

SET SESSION AUTHORIZATION f&|Lb SET ROLE T Ai@kfudrd, Hefkran T,

o HUGRELL ) P A AT AR AT SET SESSION AUTHORIZATION,

¢ SET SESSION AUTHORIZATION A% PR7E#EA™S5iE ALl bl it A 2, st Ui BN 8 4%
FH P ik SET SESSION AUTHORIZATION 3k “PME” T —/ MR, HESIER T,
AT DAAE b T Pk 04T SET SESSION AUTHORIZATION #y4: .

e SET SESSION AUTHORIZATION £:} current_user [l session_user &% A% “Iyi|” AT,
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HABIIH FHURE) session_user [F] 4 M & T LUELL SET ROLE K “${s " (LM H AL A,

BT RIRANTE T — R 520 H {8775 SET ROLE Fl1 SET SESSION AUTHORIZATION 7 [a] Y [X. %I,
TESELL leo P B I3 %85, SR GIBFTR0] 2-7 R EIARHD

75l 2-7 SET ROLE F{1 SET AUTHORIZATION

SELECT session_user, current_user;

session_user | current_user

SET SESSION AUTHORIZATION regina;

ERROR: permission denied to set session authorization
SET ROLE regina;

ERROR: permission denied to set role "regina"

ALTER ROLE leo SUPERUSER;

ERROR: must be superuser to alter superusers

SET ROLE royalty;
SELECT session_user, current_user;

session_user | current_user
.............. Fomm e e e e e oo -
leo | royalty

(1 row)

SET ROLE regina;
ERROR: permission denied to set role "regina"
ALTER ROLE leo SUPERUSER;

SET ROLE regina;
SELECT session_user, current_user;

session_user | current_user
______________ e

leo | regina

SET SESSION AUTHORIZATION regina;
ERROR: permission denied to set session authorization

-- RIS TER G T B leo B (%5
SELECT session_user, current_user;
SET SESSION AUTHORIZATION regina;

SELECT session_user, current_user;




session_user | current_user

SET SESSION AUTHORIZATION

session_user | current_user

regina | regina

(1 row)
e 2-7 W, leo P A ERBI P, I ASRE(E FH SET SESSION AUTHORIZATION fiy 4>,
FIAE, M AFEE L SET ROLE S regina fA€a, KA A2 regina ZHAE 1. 2R leo
RILL# I SET ROLE R4 royalty fA€a, FoAfh royalty ZHAVRC I (RTLAHE leo B A A
EMIHE) . BHEA royalty fIfAS5E, BAA royalty BB PAR, (HIEIASGE B IHE &
F regina, A fthFEEEA kK F] royalty I8 H AR, FrUABLEE SET ROLE T REFME Y
A ETEEILAIEEE P leo FIREMMEAVIER . T royalty 2 f1 4 B4 H PR,
I fth, T A 4% T H 5 B A € Teo B PR, — H leo BETRALSCAME P, Mt vl
LI regina T, UIHth "TLL{S F SET SESSION AUTHORIZATION K524 3KEX regina F U HIAYL
FR, session_user [l current_user th&#B#HE 1% B 7 regina,

2.4 g database

— AN E AT A A B i BA. SQL B BV e] Gl — /) database :

CREATE DATABASE mydb;

Zfir & LA templatel At Az i — 3 BIAS T FF BL RIA VA HT database, Rl —A~H14
CREATEDB A% FRAY i (A AR REAS B HTHY database.,

2.4.1 RIEEURE

st A S8 L, B M B Pk A O BT database I BT 6 AU B 42, BB BT database I,
PostgreSQL 23 T bt Al (E— &Il AS, Herh S (& Bir A OBt 2 5 BB ST

PostgreSQL Z2E4F UL Ja BRI A PR MR B8 % . template0 F0 templatel, A0SR GIEHT)E
i 45 i BB, R4 RSEBINS(E  templatel FEVE AT BRI o

PIg, R RERAN SR templateo MM Kt FEMUEE 22, BRI AIX R AU 46
HOT s, AR P IR T, R T A Bt i — A R A sk
AT o AR ORARGE A SRR R, ABATER T templatel BT,
s W A O A OIE—ABARRE ERHE 2, AT templated HifR H LAY
A Aot e Ol R O BAR PEoR Ul PRASRES S P SR Rl AN HE RN . 4
RARMIX 20, AL IERT templated FAR K G B AR 4 .

He T HABROR S HT B PRI A TR AN T
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CREATE DATABASE my db TEMPLATE my_template_db;

PR AT A R A Ao — /N BLAF 1) database 15 24 G178 Bote FERF A0 bR . 4 75 250 — AN BUAF 1)
database HEATS N, IZIhRERERIA . BLAh, VRIE W] DAKE HEABUAF I B AR IC A itk
BARAE, ST X FbRIC AR IR, PostgreSQL £ 2K 1EX k4T gmiR s kR, 1E
] — /> H. % CREATEDB AL FR[19 A (B vl LA X FhBSEp B . ARBR N & (i AT LA T
SQL AT {5 A {rT Ko e e B AR B A I

UPDATE pg_database SET datistemplate = TRUE WHERE datname = 'mydb';

AR PR B e R BARIC A B A B 2, e BiR 1 AP AY datistemplate 57 B¢
(B2 FALSE, X AERE AT LU GBI, A0SR ORI AR LB BE VR A BRI, (& 2%5e
JRief e BB Rk

2.4.2 schemaly{EH

schema A LA %} database FF Y R 3472 4840 HAEHE, AR VRIY database HHR LR, P
2E PR SRR, W LTS B e 150 T 1 BB AR schema HR BT EE, [Rl—14>
schema F1 ST R 4 A FEFEE, {B[F— database HY A [W] schema At {6 & & mT UL 44
B, AnR VR B 7 A e 5B ZE FIERIARY public schema Y (G KR I BRI G Y
schema), RSB BIH G E AR, (RATLLE 410 0E anfaf & BLFI2H 21 schema, {340,
BB KB AT 1T 248, LaTLLR CHLE BRI B & 4 h s B R —
A MUAE plane [ schema H, HEFTAHLAH N 5 K& H AN F15 B HH £ 7 employees [y schema
W, FHEETE B A 1E BB £ 7% passengers [ schema H, X AEELIEATA 15 B4 151
RFEI T,

Tl WL HE schema [ 75 B4 T RGNS, YRGHA 24K Funit HEr
% PR L e A Rm B, XA R AE .

RIZVRIF T —% “TWERIE" (BRI SPA), WIFF44UR FH—5K i /£ public schema
H) £k dogs IFRRAFE BT A MG B, SRIERIIEEAN IR TR P Rilt
BURFMIAG T —BUi I RAARY &1, BRE P EdR LA e, B —-A%FPER S
— AR PR RE B A TBREXAER, (RATECA A& BB ST — A Mk
schema, %/~ schema FFEEST[RIFER)—5K dogs %, I schema MITERIANT

CREATE SCHEMA customeril;
CREATE SCHEMA customer2;

SR TG VRAEIX e 5 5 P B M PR — 1) dogs ey R A R 111 schema [ dogs e, HJah
HEA schema B —A 5 Z R AW M, BrA fsi s B I € 2w B e 1t
FLF schema o 24 Pl it 2 P 6 S BRI B 08 e 1 17 36 A P23 VRN, fofi Tk LR
FEMbA14 B SR S B .

Bla, FXJLEEsE, JREEA B, Fl1Zarik MR schema [F 4, XA AT
VI BB A—FRA TS, (R 8BiX TS 2RI fR 2 e 45— 1 search_path ix /4~ &

=N
G,
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AT L2 UL, [Al—A> schema H A G A LR A4, {HAS[E schema AR 4wl L
HA, Flan, £ 12 4 schema HERBA —5K[A] 41 dogs %, APA MR T, Mfrk
{Ll SELECT * FROM dogs iX Fli& fJIsf, PostgreSQL & /E £ %8 T2 Y2 WB 4~ schema H1 Y
FWR? 31X A7) 8 e 187 BA 1 it R I 0 A AE R A BTN B BT & schema 19 & Fk, bk SELECT *
FROM customeri.dogs; J5—Fi;j il i% & search_path A% SR fige, Lhanvl LAk E A
customerl, public, 4HSTERIEMLS, KIS PEF customerl schema 1 AE+k dogs, ¢
ANE| ] public schema H154K, FHHRARIEEEEH .

PostgreSQL A — /A F A NFNHY R 5048 & MAE user, ‘BREK T4/ FH PRI LT, AT
SELECT user StREHFIHAA, H G5 user Fll current_user SE4AHIE, FAWEAEB—HE,
BT FATHT 1 schema (1Y A FREUE FI S H P & — 3, BUTERTEATE 0 FI X — T
1 T AE postgresql.conf Flf search_path Z5 &% B T X FE,

search_path = "Suser", public;

BT, R AR A 0 customerl, HZ BT A T ERS I 5E & customert schema
Pk BARE, AR A S F public schema T3k, HEEN 52, XAEKRIMASE
WY SQL Bt ATRE S, miAMHESAR PRI SQL Huln EX R schema 4, X
FER AR PO K LT AEELIL MK R, RS AR SQL IEMEIAE
Bk, —SeFETA AL A LR TLURE] public schema H1,
AR 2R A T — Y R G — A B schema SRS (W 261 1), &
BT RN, SRS & Ol KRR, R, BE AL R H et
Ro BINGOL T BATERS %343 public schema H, iX#:HFH &2 )5 public schema H
SRR — I, Blan, SN PostGIS ¥ R L L% fa &5 BT A e 8, an Ry ik Rl
ELA1E public schema FFOIE T —26 5 LR RFR S, FTUMER—T, fEindikx JL T4
TS, BENRIERBRTIR A CHIARLE R & 258 1) — 3 |
LY BB ZAT, SehHAE A schema, {ERANT .

CREATE SCHEMA my extensions;

SR FEHEIX AT schema A search_path;

ALTER DATABASE mydb SET search_path='Suser', public, my _extensions;

ZHY RN, L3 CREATE EXTENSION 1% ) A3 U o F QI EE 1T schema 75 B H H IT R

schema,

ST ELAG %14, ALTER DATABASE .. SET search_path iy &+ f7/5 2 HE
\ HEAERN, RGN IFHEEHEIEA AL,
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2.5 PIREIR

PostgreSQL FY A PR 48" BE ALl 4k & R G M B i, b S BLR 2L T 3 — 25 H T |,
PostgreSQL A PRAZE il 2 al LS R - BoRnic ke il 20, IREERE, A SEEE
LA Al — ik et A TIC R B A A 5 B R i B LT TR AR PR

TTHAURTER (RLS, row level security) #& PostgreSQL 9.5 R 5I AR,
LR PELE T 1 PostgreSQL AR 45 52 (Bl &R AT i, {H 202t PostgreSQL &3z
TTEFF R T o tsh XA Linux (SELinux) |, BREFTH—EE mR <
SR

SLARSERE M A 28 B e T PR B A AR AT e TR AT J LR RS, BRI AR 5 (U 3 E 6
MR 440N, RN &8 SO —Sefaic iy “HX”, X “F —HRTH, 5558
RARASTCI i R AR ZE TG I N 2, B8 ik g5 & ERVBIRMR A BIA Db,

{4 PostgreSQL YA B R Al A& PEREBAA R . FIH pgAdmin T L1 B ¥ 1655 1 Sfe gk
eSS L, SR B DRIEIRELRIE I T2 24 YA iR B 25,
it pgAdmin AT LASE 4 K 22 B SRS BE T, 4n R R15 7 A PR A8 B T 11 R A2 A~
PostgreSQL #iF, ABLEIUSEH pgAdmin, ARFEA TN ML P2 45, Rt a]
IEEEE 4.2.4 T2,

2.5.1 IPRAYZEHR

PostgreSQL A JL+FAL PR, A Ay — LR AN & I F. IR LR BB L 4% SELECT,
INSERT, UPDATE, ALTER, EXECUTE LA J% TRUNCATE,

KEBIRTEE LT, b REgE — e Eds E 2 A AR L. film, —4
AN ALTER AR, HIANHE BHLERRAS Bt e %t 5 B A BEACRR, X &AL, 1
tablel | #H# ALTER #LBR, 7F table2 | #l4G SELECT #CPR, 7F functionl b #i4 EXECUTE
R, AR A BB L. B, FHARITARERE T A iR a5, than—
gk LAY EXECUTE R PRk 58 2 B AE .

F AR TC G0 P8 ZE Xt 4, Eb4n CREATEDB Fil CREATE ROLE g A& iX k.,

PostgreSQL ‘B J5 i Fl privilege Sk x “BR”, HAbKHEEH “BR” —id
w]HEH right B¢ permission ik,

252 NN

R IR B & %54F PostgreSQL, GIEAF T —/MHEEA M AEHIZER TG, B2RBUTH
ke B g Hofthy f 2 FF i E HABURR

W
N
it
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(1) PostgreSQL 7EZ 2B R S BRINOIEE —/NMBHH P LA —/ database, —H W AFRED
A& postgres, iELA postgres Bk Ss 2% .

Q) FEAIEIRE B E /™ database ZHT, FELOIE—AfEATEN database FIFTE L, B
BEALEFLE, LT
CREATE ROLE mydb_admin LOGIN PASSWORD 'something';

(3) Bl database H-i%X THAHE .

CREATE DATABASE mydb WITH owner = mydb_admin;

(4) 2R mydb_admin B 1% Fe - 617 schema F15%

2.5.3 GRANT
GRANT fiir 4 TAURIIEATBE . BEA LT,

GRANT some_privilege TO some_role;
THFICLAT LA T GRANT [ f I,

o REER, HARMRNIAZAREERRIZTBIN, HHMEE B 585 H GRANT #{ER
PR, X — AT, BB CEANAREAYRAEAN TR,

o HUHR RAEXMNRWAEAGEWE, TTHER TEHEARER TN, X BREE
DROP 1 ALTER,

o WRITAEEFRIA I R HARR, AEEFRE T AMERNEE.: —4
RIFTA G HARIRINAG B G Tx 5, Bilhn, BARIRZESA database )R E, [HiX
HARBRE RS IR 1% database T FTA schema 1UJEE.

o FRABFRTCANN_E WITH GRANT F-4), X EEWRE B AU E v DL B AR iz T BIA,
M LB PR AL 2 . REIanR

GRANT ALL ON ALL TABLES IN SCHEMA public TO mydb admin WITH GRANT OPTION;

o ANRAE MR R I R B AR T RN, ATLAE F ALL G 7SR IR UT A
M, MiATREE X R AR E—iE . THER, AL ALL TABLES j#5 T ATARY
Wl PR, IMBRULAE

GRANT SELECT, REFERENCES, TRIGGER ON
ALL TABLES IN SCHEMA my_schema TO
PUBLIC;

o AR TR N, TEUR PUBLIC SeEEF AR T A M,

GRANT USAGE ON SCHEMA my_schema TO PUBLIC;
BT “GRANT” —irhx} GRANT iy &AM PE R BLH, SR AR IR SE N A 3 —
T, DA/ NOIRER R RS R 2R,

ARG BINR R LERUR$Z T PUBLIC (RIFTA A ). X LEAXPRALHR . CONNECT, CREATE TEMP
TABLE (£ database). EXECUTE ((1XFefifl), ALEAFIL T TRA%E, IRATHEAR I
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— BB, A2 AT LAfE ] REVOKE iy 4> -

REVOKE EXECUTE ON ALL FUNCTIONS IN SCHEMA my_schema FROM PUBLIC;

2.5.4 BRIABLR
BRINA PR A DA TR A PR HE T, iZHLEI I PSR T 4 Bl a2 v Hik AR,

AT (SR AURIF A S A RURRBC R, BIRA H3E R
N T RAR L [T EHIE LT, ERAMUBRBEE A &A%

(B TR A1 A5 B 0o BT G AR 22 FH P B0 42 T 35 schema HR Ol S T RE QI BT B BB FN = 1Y
EXECUTE 1 SELECT AXPR, AP FRMTAT LA 2-8 iX Bk iE AR, — A PostgreSQL Ik &%
SEIFR TR AR E: PUBLIC ZHIIRE A .

Tl 2-8 & X schema FIERIAAL PR

GRANT USAGE ON SCHEMA my_schema TO PUBLIC; @

ALTER DEFAULT PRIVILEGES IN SCHEMA my_schema
GRANT SELECT, REFERENCES ON TABLES TO PUBLIC; @

ALTER DEFAULT PRIVILEGES IN SCHEMA my_schema
GRANT ALL ON TABLES TO mydb_admin WITH GRANT OPTION; ©

ALTER DEFAULT PRIVILEGES IN SCHEMA my schema ©
GRANT SELECT, UPDATE ON SEQUENCES TO public;

ALTER DEFAULT PRIVILEGES IN SCHEMA my schema ©
GRANT ALL ON FUNCTIONS TO mydb_admin WITH GRANT OPTION;

ALTER DEFAULT PRIVILEGES IN SCHEMA my schema ®
GRANT USAGE ON TYPES TO PUBLIC;

O RUFATA RENSIEHE S database 1Y FH P /E my_schema Ui (] A G EE R 5, [R]IFiZ 0 P
THECOL AL schema H T A X R AAR . 24 F 4% T KA~ schema 19 USAGE 4
PRU& FLVFIZH P (R] schema A BT 3R B RTHE 451 . R P 34 15 17] schema 5k
FIA AR, F17%451% schema [1J USAGE AP, W% H FASRETA)5x k%,

@ A A H A I schema [ USAGE A PRI Fl 4% 112 schema Hf 5 25 G LI BT A 6 1 A il
(SELECT) A5l (REFERENCE) AXPR (5[ FHACFRAE D& Bl *HZ R Ay FoLe 5 B T A4
AL )

© 1% schema 1 T A J5 £ G 1 2 10 BT A ALBR AR 4% T mydb_admin f1 €2, [RlBF3E 017
mydb_admin T A B RFF A schema o BT A Ja S8 1R AR 40 sl 2 SRR T H
fb P, A ABRE RS FAIDR, EHds. MERidR. @ik, Gk,
IR %,

@O0 i1 XA schema HFLLOIEMIFHI S %Ay . A%, BIERAZ TRUR,

LTRE LR TEBMMURIER, BB E T “BSEIAMOR™ — TN,
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2.5.5 PostgreSQLIPRIER F—LE 5 XA ERIFFR
e, EPRE DRI TR 2 280, TR A oSty 2 Hhbk,

SHAMEIEEAR, PostgreSQL H—7~ database BT 2 H:AS K AR N I JE b e X 42 4
BrRENEGIR, inB—A-fen] UIERP ER Gl —ikE, RERRE W ENREE
TR x5k, AR EEI R ENA BRI

TEXT schema HR AN R Bl THEAURMESS , —EANES T #5271 schema A< By 1) USAGE #LSR .

2.6 H RELH

Y EAL (extension) J&—FhH TP J& PostgreSQL R GEIHREAITRMENLEI, ZHLHINIRT B wEFR
Jy “contrib” *, ZHLHIRAFHOAIL T A AISE KPS . ATEARME, 2RI &I A sy
ZHEIIhREREE, B A 9.1 BRIT 4651 A%} extension §™ R BEAHLHILASE, A PostgreSQL ¥ i
YiRey e e R R,

X+F7E extension 4 JE AHLHIHHEH 2 ATk CAFTERUARLE DG B4k, PRI B3R
BFRZ A “contrib” LIFRZEH, THHIRANR, XLEFEHY contrib H A Bt
& 4 extension HLHITEEL, A THIARGE, TXSH _EFHRA “DlRE”,
(ERGINAEAE e 2 0] N

*tF—& PostgreSQL AR S5 2% K, FHALHH 4/ database FPE LY BB, RA
23/ database HYTfTE ZELY TR ALFE HEIZhRER A B 03 . AR VRN PostgreSQL k%5 2% L
HIFT A database AR 2226y R IhRE, AL AT LLHTEE — MEAREIR 2 (G AR A
BERIN AR, WES I 2.4.1 77), SRIGTEMAAR SO e v TS e e drax 26 e f, AR & S k)
database 5 BELA AR 5048 4 0 HE Gtk G, X HEmhiEE b T A8 — 1 database 5t %3¢ —
B AL BRI

ML WA B T A R L S i T 5 /P A B 0 R A (R
{E AL TR A 15 PostareSQL THL i B3 1 % WL, [ TR PostereSQL i 34t
B AT A O G T A

T B A database 42258 TRy R4, W LLER:H]iZ database, SRJGHATRHGI
2-9 FEYIER) . PRIV IEE R ATRER TSI AR A —E, X2 EF,

5l 2-9  AiFHEAS database H B 2e ALY R
SELECT name, default_version, installed_version, left(comment,30) As comment
FROM pg_available_extensions
WHERE installed_version IS NOT NULL
ORDER BY name;

£ 3: extension 5 contrib A< 57 I #[/& PostgreSQL R L Ihiedfith, —FINRERMUMELBHLEIA R K2R,
HRRA S B 50 9.1 R, Z BTSSR EEL IR A contrib, 9.1 iR K 2 JE A ALK 8 = A extension,
PETE
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name | default_version | installed_version | comment

--------------- B e e e e
btree_gist | 1.5 | 1.5 | support for indexing common da
fuzzystrmatch | 1.1 | 1.1 | determine similarities and dis
hstore | 1.4 | 1.4 | data type for storing sets of
ogr_fdw | 1.0 | 1.0 | foreign-data wrapper for GIS d
pgrouting | 2.4.1 | 2.4.1 | pgRouting Extension

plpgsql | 1.0 | 1.0 | PL/pgSQL procedural language
plvs | 1.4.10 | 1.4.10 | PL/JavaScript (v8) trusted pro
postgis | 2.4.0dev | 2.4.0dev | PostGIS geometry, geography, a
(8 rows)

ARIRABA R — 1 PostgreSQL AR S5 {5 BT database LRI A Y R, HE LA
H /4 R4 WHERE installed_version IS NOT NULL s,

ANRARTE T A database W BV BERIY B EATE Z1EAINZ, IELE psql FHITRLILLT
M4

\dx+ fuzzystrmatch

HEPITLA T A AT L -

SELECT pg_describe_object(D.classid,D.objid,0) AS description

FROM pg_catalog.pg_depend AS D INNER JOIN pg_catalog.pg_extension AS E
ON D.refobjid = E.oid

WHERE

D.refclassid = 'pg_catalog.pg_extension'::pg_catalog.regclass AND
deptype = 'e' AND

E.extname = 'fuzzystrmatch';
BIREERBIR TIEY R RE THRLENA
description

function dmetaphone_alt(text)

function dmetaphone(text)

function difference(text,text)

function text_soundex(text)

function soundex(text)

function metaphone(text,integer)

function levenshtein_less_equal(text,text,integer,integer,integer,integer)
function levenshtein_less_equal(text,text,integer)

function levenshtein(text,text,integer,integer,integer)

function levenshtein(text,text)

#@@#T&@@%%ﬁﬁfﬁ% FIGRE. . BaBRT . BRI RARE
5. BEA, F%. HEBeRE S THPRRE S

2.6.1 yREMRE

B BEREINRGTEERANTE.: B, THREBHREINBIEERS L H
&, B e %223 B AR database H,




FAVERTIR A PERB I T 3™ &4, HEARRR R RS EES
—HERY, A ETSOREAGER, WIS MUEERX 5

LRI 88 e R 0575, RIBHHR A 28154 S HF extension §7 & (ALY Zhk A<
PostgreSQL %% contrib §™ J& GLHY 7512,

1. 5R—: B REREELBIEERSS

X B B BUE SRR E R G A R A A SRR TS e T HZY R %
BECAEUA R TR B PE S, BRJE R EA 15 BIR Tl BHRME R SERY bin 1 1ib SO, [R]RHE
SQL BIA 32 1152 il 5] share/extension L2 (9.1 A M 2 JahliAs) 8¢5 share/contrib 3L {32
(9.1 WUZRTHIRRAS ) o X BERE A EE T R TEE 2P U T s,

RN TR, TR IR £ PESCIELE PostgreSQL RHEAFLASGLA T, B HH
HIIEH AT LB yum 5 apt  get postgresql-contrib dr & 5% S AR IE], x+ Tt LA |
HRIRPA BN ESCM:, RELAfTHE, Boak—THACLHFHFIRER, B2
5 G SE AR IR S5 & AR SRR Rk . T PostGIS iX AR R fd, @
WAl LAMAPR T 2% PostgreSQL AU s TR BN 52 B 2280, WA T 24 il ik &5 &5 A mpet
PRaH, EHRITLA T M4

SELECT * FROM pg_available_extensions;

2. B B REREIIEEMdatabaseH

P R LHIE 3 R R 2 3 R SN 8, 6 JH] CREATE  EXTENSION iy 4> Bl ] 47
JR A RSB 45 E 1Y database W, MHLLFRII RS, EHVLHIA ZKFEMSR A &
S, MPARTREFEBY R0 SCAF B B AR (share/extension) 5 Huk, ®ILL# b
DROP EXTENSION fiy 4 5 (b EI Y R Felm, XFFEE YAl CREM A ZENY R
FFz. PostgreSQL &AL TR T i i FHIUE T4 J@ L. il PostgreSQL Extension
Network 3 5 AT LA T 32 PostgreSQL & 2é i i ERIA AR H AP J@ 4. GitHub 355 B AR
% PostgreSQL § B, HFEHZT “postgresql extension” i it AeFkF .,

AT R%ZdE fuzzystrmateh § BB 4

CREATE EXTENSION fuzzystrmatch;

PROUTATUME I psql DAAEZE B Ry IRt . e BRI T Ak by JR R database, 2R
JRHATEULLT A 247

psql -p 5432 -d mydb -c "CREATE EXTENSION fuzzystrmatch;"

T CIEFY ROLH A BRN PR A Eked, KREET RE
g N etk T CIESM,

-

SR ZUH PR AR L 1Y schema R LAY R, LARARY Rl 5l 55 Btuba gy, Hiar
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schema J&, PATUL T arA e s @A Hasnd Ba.
CREATE EXTENSION fuzzystrmatch SCHEMA my_extensions;

3. #ZkPostgreSQLIRZA LA X % #ETHYextensiond)” R EHL5I

AR PRI PostgreSQL 9.1 83 8 R AR AT F] T 9.1 sk 2 el A, H HALIE b
PRt N ERA S A B TH A ZH, B2 Z B2 2EmARLE contrib ¥ B LR AR L /T LAIE
W TAER . AR T RS BRI T el e, VR IZR AT contrib SR ALY
J& AT Ak T extension ¥ AL, X FAg P 52 & T LA BLRY, JUHE X RLE
Bifi PostgreSQL hit APy ™ e ok Ud SE Inase gl , AN iR, X BULR “FH” 2N
contrib #&7F] extension #&1 “HEXTFHH”, A ZIEY TROA G “ThEeF&”.

BN, AnEURZ A E—Z PostgreSQL 9.0 It AY contrib schema H1Z2%E T tablefunc ¥ @Al
(XA — TR ERRINIIEEREN), RERBIZAKHEIT 9.1 e, IBLFTLIIR
AT & SR R A 1«

CREATE EXTENSION tablefunc SCHEMA contrib FROM unpackaged;

A A 5183 contrib schema (RIZVREIEHTA MY REE REAXEIE), KITEET
tablefunc MR MAT R, SRIGHEBA13% B extension ¥ R AR RIRE b f7E 28, X
FEIZY Rt &5 U BLTE pg_available_extensions #lE 5 B, WtAF(R & @ RER—/
extension ¥ R —HE, XAEEESZEL T M contrib | extension FIY AT,

1ZAr A 21 contrib schema FR U A %3% extension B IEATEPEME T, BEA T A
SAEEMkZ), (HHb)Fi% database #ETE A SR EXSEE, FAElMNSHhELk
HETAR, N5 B R B 10 TCi2 X 40 P 3 R 5728 2 extension 4 R A R B

2.6.2 BHRYVEZ

P e A A i A0 26 IR B i bl A 2 AT 3@ 1 E PostgreSQL 4 2 £ v BR A BRF A5 1 — 2
PR, HEMh—EsudiiNgd, BRARREIREmE. A LR yrdmy Rucsk
PostgreSQL WAZIRAAMIT B3 AE" BARGIEMIIFE, FILARIRE NBEERA
PostgreSQL F+4¢ LR ATIE, W RES K ILF Jo it i 2 JR A RESCILAI DhREBUAE L T
RGN IhRE

1. EBRERNT RENA
M 9.1 BiIT4A, PostgreSQL B 5 HEFEIF & N 51 (¢ F extension 3 R AR AR A R A HITEThRE
k. MRS BRI BE 2 R AR R B0 & T FETE & #F (PL). oA
DAz SR ta 3t 2 2 e i, BT LA extension 3 R ALHLEISR LB, A% T HH
M (AR ZA “B47) (HBINEILT PostgreSQL AL HM —L6h JRt, fREk
TS AR 23 RALEVRIY PostgreSQL R4 CLAA T, EARMPLEA MLk A Bk T
TRAdE AW PostgreSQL & AThR, AR K ATHR 2 18] rl RESHE A 22 5 o
btree_gist
G RS TR T B-WRBIRER GIST 5 a8 42, EHT B-W&E5I 1
AHARER, HAABCR SHRER B-RZE5 12K, EL24011ES W 6.3.1 TN .
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btree_gin
Y RS T AT B-E IR GIN RS s B 2, & T B-WRII L FRATA
AR, HEMASCREARER B-RIFED IR, EZ2ATES W 6.3.1 TTHINE.
postgis
14 AL PostgreSQL 5 H, T — Ml Ft BB b 2 I BCHR P 1T LI S S T
IR 5, 2R IRETEARMER OGC GIS $¢iE. AN N&iit2#sdn. Mg
MECE . 3D B 2 & Ot dE, B4 postais SSEIRIIL & 2k, TN BH
El45 PostGIS in Action H % PostGIS i T 8 Jnif /R RIS 28, PostGIS &V BEAR “H
T#H”, BRE 800 W, HIE HIERMLL K2R Z 5 X5, PostGIS ANk
K, DEFHENNCHE IR RE, AL kY B PostGIS 246 AT, 2458
WA~ E, HhARMARBIERS—TE: — A& pgpointcloud, BRI RE =5
(MBS B ARG TR A RES), B2 pgRouting, ‘BRILAIF TR
fuzzystrmatch
XA HTEFREMICEZESRY RBA, & TiZ4 soundex, levenshtein F
metaphone ZE&.:, F{IfE “Where is Soundex and Other Fuzzy Things” X & CEH /45
Tz RErHE.
hstore
% SR PostgreSQL ¥R N T 3B KR P2 ke, RISz 51, B EH T4
i AESEA LA . AN R URIEAE T4 —Fh A T3¢ Z B PEFN NoSQL %8 J4 2 I i 7
ai, ATLAZZIK— T hstore, fRZ 54 Ml hstore (N m & LA N E jsonb 7K
B, FExAMY RECENMEUMIBATRIT.

pg_trgm (trigram)
YRR T BRI R B R R, W15 fuzzystrmatch BRA(EH ., %9
JREEE —FhaBE S, AT ILIKE P RERIEREM L35, %P RIERE%LEEm
LIKE '%something%' [{Jif EefF A iR &I 4N somefield ~ '(foo|bar)' HYIEMIFERR,
A BRI, ETXEONE, £ “Teaching ILIKE and LIKE New Tricks” iX % #3¢
A EIRANKE,

dblink
%Y B M — & PostgreSQL iR 45 2% i £ 15 [] 5 — & PostgreSQL AR 45 #% R HE
1E 9.3 Wi 5T A KT AN AR IR ) 3 He 2 AiF,  dblink J&MfE—BE A% S5 BRS04 4 28 B HIHIL
ill, B ATZALH— 8 T Z a2 2 M A R sl & i Bl s A imss 5, 551
A& TR T AN BRI — W e Bk 255 . 7E PostgreSQL 9.6 ZHij, postgres_fdw /A
T YFE FHE i PostgreSQL AR 45 2% B R A= s B 2 ST BRI %L, Eb 4Dty PostgreSQL 4%
T REEFT R R EGEAREI . £ PostgreSQL 9.6 1, fRATLATH S 75 Wz it Al
Ftw EOZBERY A, ALk T CAEA R A i PostgreSQL AR 55 2% L Ze3Emy g
BHIEET .

pgcrypto
ZYRERM T —R27mE THE, SFEER{Z0 PGP Hik, #RIZY RERERMN
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TR EE 2 b A g O 05 TR S i s Hth TR L 25 {5 B AT s 2 R 5 (Y. &
“Encrypting Data with pgerypto” X Fa i SCrR BT I3 AT T B A T 143,

2. ZHITRENA

AT B SH) “E RN RET . 2R h “Samy B’ 2R EN

ERAER Tz, FH B, PostgreSQL B MM A | RGN INEERI—iB5r . (HAEEMR

AHY PostgreSQL |, ‘BATEEUY RUIITEAAF(E. IRIEKPR TIEH A el Bix e iR

A, FrLOBREA BEANE— T X 2 R,

tsearch
ZYRAHERE T —RFIH TR RIRENES|. @R, B E RS, B
ANZY R AR ThRE C0% R S NN A PostgreSQL ZEREBHRENY—i50 . AnRIR{E
FHHY PostgreSQL MiAS A %, fEH | tsearch B 2UAY B OAIERAELE, L BILRFF
P F tsearch2 X ANFTRAS, 245K, HAFHIMGSH S92 PostgreSQL Ik 55 &5 FR - T+ 2 3|
WA, A ERRAS EHY tsearch fli A M S RRBEI PTREZ 1L, XS FEIRIEER
AHY PostgreSQL & T th, Jo8: T2 52 FAH R I BhERE T #1F1 bug (&£ H .

xml
YR AL A T XML £54 2 7 A S FE A K AH SG B R B s HAF . A T3R8 %] ANSI
SQL XML FrifERIZEK, PostgreSQL NAZ YN T iZ4d tERLIIER 2 Dhag, HARBIIA
WEZIABER 5 SHRET LAY R WA AR AR, Ak el xm2, BARCKUE, AR IR
B H] xUst_process BRAUR AL XSL Bith Fdl, AL EEw s xm2 R, 7,
xml2 7 J fi pd 9 4 —LE XPath BREL .

2.7 HINrS5RE

PostgreSQL F & Fff 5 T =4~ LH.: pg_dump, pg_dumpall Fl pg_basebackup, =& ¥Jfi
T bin XK,

pg_dump &ty — A48 E I database, i pa_dumpall a] — k44 3y BT A database HY %
VAR 2854 Jmkeds . BT pa_dumpall S5 BEREML TG IR RS FFRYFNA database, [K 4445 A
# SUPERUSER BRI f 83k $h 47, pa_basebackup A[ LAt %t i database SZEL 2 Si 2 1Y
WALy o

AR TN ZEASE HiHE pa_dump Fl1 pg_dumpall, pg_basebackup /& SEEL#E A~ PostgreSQL
IR % S & I BA R T H, A RURAIBE R B, Eban S00GB 8k, IBAVRp %t
pg_basebackup fEARAT iy Mg I — A EZE T H., i H pg_basebackup I ZEATHF—LE &
GiBH, X BRI, BN, XEESBERE R HIThRER L A, R
xR B E] 10.2 B,

XA THAR 2 B S AT /T AR RS —Fiug GNU KUk (BASBEFLE 577
JRER—/NET) 5 B—RR SRR (— M HALEF R AR — 0 . XS
B aHEMN, REER -GS T DR .. AN {OHE AR, R
BT RE ZIRAMING, 1657 PostgreSQL B 5 PR “&h S5KE”,
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WA —EE RS =75 T E RS2 PostgreSQL I FR &, EARTH AL A,
P AL 2 RO R L EL& pgBackRest 11 Barman, #HELE HFEAERTE, B£L TE
Bty . 2RSS &R H UL R REER R EhhE.

RSB ARTTNER, RERIBANT— e SR Glar 417 i A5 W B AR B 2 B (£ 8 LI hE
TG XA AT RO (R B I — B e Ll it $hAT pgAgent EIHES Y5 ok
PATE G, XFE LT B AT AT S B B AREEE R M bR 0T e 1, SRR 4.5 71
e s & BI—FE LELERE— S HLEs 51T 24> PostgreSQL AR S5 L5, LAl [al i {wilr
O HAERE], FrLAGr A4 B ARt 2 1P i 1 . A —/AMEIIEEE . R IRAIIR &
B E AT localhost, 25 S EERINE L T RA R A AVIEREA SWRITFEA, XA
wuntlas BRIk E THATCHES: ., RE W5 & BRI E IR 55 23 A0 LT
H, ABLAUT localhsot &S84V [l FE

pg_dump 1 pg_dumpall T ELASCHE7E fir A 4TI T b e e B i, BRI R T8 FHUT A 3h
1555, VRFEZEAE postgres FE R LMK S HY home {3 T 61— A% X .pgpass K17
filitit s e AT LA PGPASSWORD JREEAE A1 i

2.7.1 {ERpo_dumpt{THIEF R FH

IR YR R A KRB T4 1y, ABA(EH] pa_dump Lt pa_dumpall SE &3, K AHIE SCHERG e
TEZAHIFE . schema Il database, 1MiJ5& A3 HE, pg_dump ] LLRFEHEAS 13 A SQL AL
e, MR A SRS, TAR WigAsis A ctg . 7EM pg_restore BTk
S, AR =R i SCHRR AT AU T . T pg_dump JEAT & 3 IRF, 4R H k%
KRBT by, BRI An R B R E R K, "L B g,
FATINTD pg_dump 2 VRFEAT H # & iy A AT ity TR, KB FATI/ER % B.1 18t 17—
gk SEHERY pg_dump H BAE BIE B, X AEUREE AT DO B CR A 2 RO 3 —H T4,
T HEPIGA R T — 285 W 5w DA A LAY pg_dump BT, 3X L4511~ TAEfa[ it A
HYJ PostgreSQL R iZ &l 1E FI.
FrinHA~ database, &5 RELA E Gk A -

pg_dump -h localhost -p 5432 -U someuser -F c -b -v -f mydb.backup mydb
KA database, &5 HRUL SQL XA Rithh, Ardrhalr -C g, Wi RPaE
CREATE DATABASE &4y,

pg_dump -h localhost -p 5432 -U someuser -C -F p -b -v -f mydb.backup mydb
F KA database A ZFREL “pay” FREKAUZR, & RUEGek& it .
pg_dump -h localhost -p 5432 -U someuser -F c -b -v -t *.pay* -f pay.backup mydb

%3/ database H hr Fl payroll iX P4~ schema R EEE, SaE R ESsH A .

pg_dump -h localhost -p 5432 -U someuser -F c -b -v \
-n hr -n payroll -f hr.backup mydb
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iy HA~ database H1ER T public schema HHIEELASMI BT A Kt , &by 85 RN Zakg X
.

pg_dump -h localhost -p 5432 -U someuser -F c -b -v -N public \
-f all_sch_except_pub.backup mydb

BB 2 SQL SCAS UM, H A B INSERT JE A4 A B A SR AARAERS L, %3¢
0] TR B S A BT 24 AT AR A Y PostgreSQL 5 Hifth 57 4F SQL [1J4F PostgreSQL %t
AR (ZPrCARE O S BLX IR R A B, & R AARHERY SQL SCAS AT FEAE ] 34 SQL
B IR P AT )

pg_dump -h localhost -p 5432 -U someuser -F p --column-inserts \

-f select_tables.backup mydb

QA SO B A B S B H At T RESZNA Ay A1 T IE AL BRI 4%, 1B
PPN B 515, thin: "/path with spaces/mydb.backup", I&{EE,
JXAE PostgreSQL H A& — 3@ AR, B 24 RS B e HE B S0 A & A RE IR 7
RCHREE, #RRILUIMA S5,

JA PostareSQL 9.1 BT F F ek ke, HETTIZoHS 2 2644 e 09 S SEAN SO P D6 Rl —
ABRESCHE, X AR AR T DAL A (4% XA O N AT BEAFAE R B SR/ I HARIE &
SRR R, pa_dump T H BT SR & R ot alrh, A (EH B Zpg N S £ 2 A
X, BEIELEZ WoRG] 2-10, FHirbSe el — A HE R, R AARA A gzip
R ESE SO, BINE TR AR AR A &y Rz RS RIS, sk
B I KB ER B R OAE, BaZm S S hRH.
=l 2-10  Hptg & H

pg_dump -h localhost -p 5432 -U someuser -F d -f [somepath/a_directory mydb
93 FRFF UG L FRIFATA By I --Jobs & -3, SR e BIHATEEAE. BilAnfs ik Eh
--jobs=3 (-3 3), MEEXA=AEBEIHMTHIITHRI R ES . BETUUA 4 B FetX
AT A A, BRI C 2R FE, HAERH A& A G TR Z A&
Xt BABERERNTTE A RARISC, Bl —E 85 R A £ A ML SRR A
ATLIAT. Bl 2-11 {#0R T H .
) 2-11 Bt & G

pg_dump -h localhost -p 5432 -U someuser -j 3 -Fd -f [somepath/a_directory mydb

2.7.2 {EHpg_dumpalit1T2FEMH

pg_dumpall T E. A LUK 24 Hif PostgreSQL ARk 55 SE {5 FR BT A database FUAHEAR S 4 SQL 3¢
A (FEFE: po_dumpall A S SQL XALISMIH M), FTLVEE, XA2&—FE
TFHEMRH AR, SHERDAES TERRE CAGELRMNER, BT iZas
THTEET, BE2%M% B2,

AR B RAR X A LRI 22 A S5 2 JR e Rt AT & by, (BN IR RAR(E 1 pg_dumpall
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Ky A database FIEHE, i FH pa_dump 243 Bil#5 153451~ database 83 {# FH pg_basebackup
Kt 1 %/~ PostgreSQL SLAGIAY A3 A HE & 4TIV E S . pa_dumpall {3 £S5 H2h SQL XX
AR, T X R FE R SQL SCAR & 1y e idt 47 4 FE S B B W B A I L RE IR 1, 1%
pg_basebackup 5 L% A& T3 PostgreSQL F 4% i vl F BB 5 s .

LA i A a] s & 1 f N2 23 1R 8 M4 et 42

pg_dumpall -h localhost -U postgres --port=5432 -f myglobals.sql --globals-only

ARG & by B SO TE Ay Rz, AR L(E AN T w4

pg_dumpall -h localhost -U postgres --port=5432 -f myroles.sql --roles-only

2.7.3 #IEHRE

PostgreSQL I LAfE FHLA R Wfi 52 KW 5 pa_dump 1 pg_dumpall 25 (3 (% H «

o f#H psql Rk pa_dump B¢ pg_dumpall T E.A: B SQL A ISR 1) 5

o {#f pg_restore T.E kW E H pg_dump T.E A SEEZEHTZN. TAR @#NEE B 3t%
&0,

1. {E Apsqlik & SQLIT A& B LIE &5

BB SQL XA A A BHE & (i H st it — /AN 88 SQL A SCAR . X Fhas i #42%

i R B AN T8, HEfa@ I —FRh, WERFEZR I SQL AT —i., Rk

RV OUH o BdiE , IRARVRTF T 4wt sctb . AT oRBIAR R FERRME R G dr 447 St if

PAT, SRR AT RETREELE psql A BRI,

WE—A SQL £y 3c i I 2t B b AT RE R AR O BTG B 1%

psql -U postgres -f myglobals.sql

WE—A SQL &t 3, AmiS AL RN A kA

psql -U postgres --set ON_ERROR_STOP=on -f myglobals.sql

¥ SQL SUAHRYEHR K BIFEANHRERT database::

psql -U postgres -d mydb -f select_objects.sql

2. {EMpg_restorei#{THRE

AR PR fEH po_dump BEATHYAS G, H HEBERIH A& ) TAR, it s H ket
X, g5 RAERE IS, B ifER pg_restore T HRHATIRE . pg_restore %
FEIETN 2 2 4 NIRAESEAL, ezt B A1 A 8 FH ook i 3 AT ff S i 1 wp 42 AR R &
H, AT 48 —20i% T A BIZhRE.

o ZFIFTHE, [ -3 (BEERBCRHRIE - -jobs=) IR LR E AT IR E LS.
A BRET DT, A SR —ik R, TS R m i B

© URATLAEH pg_restore $3fifi 5 (i SCH R AL B — 5K &y WA 113, Jlad 164128 nT LARIA
s TN, R8T DL i G i N A SR A il S MBLE N 25
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 pg_restore SCHRREFMHMNA o R U A& iRl AVEREI X EE S database /Y
F B o M R B Gy, AT DMERZER M . AR IRINGE R E ok, A4 mTLA
XA,

 pg_restore HY K5 Thae2 G R A/, Bl Hei ZhRA PostgreSQL A= B £ 1 Bt
% E B HT A PostgreSQL Ff

i M T fi# pa_restore fir A T R TRET, TEZ %M B.3 i,

{Ef#H pg_restore PATIRE ANTE 2T, 1HCIE BAREHE 2%

CREATE DATABASE mydb;
RIEPITIRE -

pg_restore --dbname=mydb --jobs=4 --verbose mydb.backup
QR By i B IS Y database [6] 44, WIATULSE AN - -create Y IH 44 25 B ph it FE Y o
ﬁ» ﬁ%é\ﬁﬂT:

pg_restore --dbname=postgres --create --jobs=4 --verbose mydb.backup

WRARIE T --create I, ABLRE HRIVEAE A 2k S BN AR I EdRE 4, A

S, WFERIRFEE T --dbname BT, AR EREAVEAR 2 44— EAARRRFFRE

HIBAR 4, DR B e 2 i A SRS A I, i 58 P 2 i L SRS B HEA 2

FAERVEAE 2, - -dbname B THHR & A5k A2 T 37 9 1 B2 OB P22 2 i e s BB/ Bt 3, B

VABIRANRE S IR E I BAR R 44, Tl T—Redis & A Se i postgres 4,

AL T, O S M & T F 4 database sft £ 2 42 7E 0% 2. R 10 H 4

database FIF A& RN R EGFAE, HHEHF —SHBIRAER T, R RS0 5

PERIBRCILA database HHIEHE, BB 44T pa_resotre i {# F - -clean BEIFHI Al X F| B
Fro 1ZETAAH ARSI H AR database FRRYXT G MBS, RIGERE S REAP ——FH,

Ko BB FPE UL TR SRR R TR &0 X RERE 18

AR FF AR — > database BATIRE, HNE S S G XM F N AR
%‘\ 1% H R database,

-

9.2 MBS HihR A ) pg_restore Y #f - -section T, N _biZE TG ol LASSHLUK B R &5
ISR E F B, 247 2 QB SR I vl U A 5, R B e — e A
BRI . BRI S G B AR

CREATE DATABASE mydb2;

SR)G (% pa_restore;

pg_restore --dbname=mydb2 --section=pre-data --jobs=4 mydb.backup

2.8 HFRZEWFHITFEHETE

PostgreSQL fift il “FZ 1A X — W& A K 1% H A7 it 2 [ W S 2 i b R M BRAF fi = 1
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PostgreSQL fEZ4EWT B 2% A s B AR 22 A] . — A pg_default, JHT4Efif A A HIH -
PH s 75— & pg_global, FATAEkAnA M RGL LG, XA RE AL T BN
BRSO o URATEAAS 2 R 61 22 2% ) - oA B fif o7 B 150 BIME ] — B Ay BR Wi 2
Lo IREATELTA database BE BRINZZE ], 3XHET% database Hv 6 HAE (8T GBS A7 ik
bR AS A L. IR T DL B B B GOE R R 2 R

2.8.1 RZEEHEIE

O 2 )75 S A I — B R A R 2 S W B R B HAPi G , TEEf
& postgres {1 R Gl F o BE S Je A 58 2 AT [RALPR . 4n 2ROk B Hir {8 F Y2 Windows
MRgs &, TR ar AT (EEMA Unix RUSHIRHLIE AR5 FRTF) -

CREATE TABLESPACE secondary LOCATION 'C:/pgdata94_secondary';
XFTHET Unix FIRGERUL, B QIESC RS € L—A fstab f2 8, SREHATUL Find

CREATE TABLESPACE secondary LOCATION '/usr/data/pgdata94_secondary';

2.8.2 HERZTEZETEHITHR
PRATULKE B B rp AR R AE R 25 0] 2 AIBE BT Fe . A0SR A B — ) database HIFTA X5 %R
BB B —AFE=RET, FTUABITEA T4

ALTER DATABASE mydb SET TABLESPACE secondary;
MR AFEES kR, GSWT:

ALTER TABLE mytable SET TABLESPACE secondary;
PostgreSQL 9.4 S| AN T —/ANH e —RMEAE— /N ERRA B Z AR RITBR B —AFa
B, R ASPATERBEA R, LERERFAEANREESETIRE X SUET
BHITE AR5,
¥t pg_default BRINFRZS Rl A X R T8 H] secondary 23], FrfRMIar 21740 .

ALTER TABLESPACE pg_default MOVE ALL TO secondary;

TEERB L AR v BT S 1 database FIZRSSHEBIE

2.9 EIFWITAH

FAWERFE—WAE N WIFFHAb PR 1R 22 PostgreSQL #chi, RILIEARZERIERG—TH, i
IAE BER F IR e i WL RS 1%

T REERUL, MRIREAGEERMBE L TR, BoAiGEeERRGEHE, WALl
BRI e, HESCHALTHE SR AR H s o i pg_log F3CHER T
WA FTREARSAEIL T HEZAEI AT, B4 BARX MG T HEEBHI, aRIRRY
PostgreSQL Ak 55 JBah e, 1 BATUL THRIER G M4 .

path/to/your/bin/pg_ctl -D your_postgresql_data_folder
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2.9.1 {HEeAEMRPostgreSQLE 4 3 14

TRATRESE X AR R IE , (H 2GS 25 LA S A e Nk 25 Die TPl A PostgreSQL %L
PRSI T MBRSCHE, BB RS SE AR KK T o HBLE om0 o [ R A A 2k
SO 2 FRBIR 2 55 4 NiR MR, Ebén. pg_log. pg_xlog Fl pg_clog, X B ImKYHfiA LL
SR T LA 2 4 MG, AR B ohe At Jon T DI LE RE MR L A RE MM, & IR 2% 5 S 8 ks
FEREEIA.

pg_log ICIFR—MAE data SCHRT, HARBATRENS- KRR, THR 4TI T HEF KW
P fe o XA SO TR SCHHE I AR T LA 2 MhBR, st BIRZ NS BB — 1 ERHES
R i RIX LE B S

BT pg_xlog SCHER RIS AT LA S (- s MBR SN, Hofth PostgreSQL Z Gt SCA: 3k v i 3L 14
HAREM, BIGEA RIS R AFRATA log FHBIMB KGRI AL, Waaxt AGEM
Eban pg_clog UK fE 2GR S5 e 2 HiE, BRARVRAEMN PEpis, & M0 AN EERE

pg_xlog (AT HF#HES &, BIEEW ARG SIE pg_xlog I TE—1F3C
3% archive, H[THTAFRIARIES BB, — Bk, RINAGESTHECIE /L 11
XM GZSCHERA—EZHAT pg_xlog T) HTHEER, F AR E—A DR
5, IBoEirisihidtfrH 5y HBARY; TR emy 5 — B S X L HEF T
KU ANT 255, AN rTRET 2R R A = St KA A AL, pg_xlog XX
T BIFTA SO ER 25 58 PostgreSQL J5 & W RE mATH . (HAUMIERIAIRS SCH- R TV H &
X L8, RS FEOCHEWE B RS, S SRR T /R FEONE
M55 &% Toidt AT BB R 20, R ARG K R0 ) — 26 H B ST e i ida 7. anRLEA
LR R G ERA K, AR AT LSOO ER A AS SO T D B B S0k

FAOHLeE T R IR, FERIESE Windows b, T 18 2B B RER AT
TRIE R PostgreSQL AT XA s U2 (5], ZnsRAE Windows FR5% T & B PostgreSQL JC
Hah, ILEEAEE - THEEEES (event viewer) WIITT, HATREEEA HAIL%E,

1E PostgreSQL 10 1, pg xlog Hfeitic# 4 pg_wal, pg_clog #ek 44 pg_xact,
PABIEF PN X 26 B e ie A&, Mk sis s a2

2.9.2 AEMRERAEERBRE FPostgreSQLAI R 5t
K=

R % NAIRESIRIN A postgres iX N RIE R GUMK 5 U B A BB R SL A HL BIALPR . 25K

b, fEH PostgreSQL iR A b, 44y T T postgres IK-S45HL GIALPR, RA v HES81%

BIERG Bsh R,

postgres k-5 B/ 1Zmt A — AN @ H Ik S, HERES TR data SCIFJe A R Hof 2 2 1] S ff:

JEBIW], KL H PostgreSQL LA S H B4 postgres k5% & 05 AR, 1EAZmE e

WL, 1E SQL iE AT, IBLERBIEEATRR S A I R v s 2L,
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LG T, WIRE A LR data SCHESRCASMO SRS S e i AT ST RE I “2e s /
i/ 2EL” AR T postgres kS, b, MFREEk E A ERE S KRBT EAE S 8
FH iR 2 FDW Bt TR X 4. B RGO, AT B PRI T postgres ik
S/ N BEARR, AL T B e B R T R AR

2.9.3 A Ei#Mshared buffersZFEXIZEHBIT X

2R 11 shared_buffers i B FI ARG LATNFBA =R, BNIRATRESFEERIERS
FATR B R A R, 1E 32 { Windows F %% b, 1%1% B AL S12MB it al fE S5 A
Githn)@, fF 64 fZ Windows |, iZRHIFTLUKTEH] 1GB B 8 K —2e b [niil, {EA Lk
Linux %% I, A HEFF shared_buffers i% B 5T SHMMAX 25 &, i — % & 1 SHMMAX 19 {E
LB, FRLLGX5EZE shared_buffers [ B 7k T —LERR i,

PostgreSQL 9.3 f& e 1T BT AR RE T i, PRl 2z i Rl A r A BR) Ay A BIR Al i 2 3
AR ZIRAS T A Z AR, B Pl “WRSHIRE L — 4 T L 50 Tk 05 i
I o

2.9.4 AEIPostgreSQLAR S 2FHI 1T KR DA — 1 E#
Hiti2F 5 A im0

a4 JE%h PostgreSQL i 2 48 & B (il im 1 E48% 5 FH, IBA & 7E pg_log id R ILXFERY
iR HE. make sure PostgreSQL is not already running, UL 27 RESEIZ A BAY & W
JRHA

« postgres IR SLHICLE HBNAF T, miRIEIRE T E3h—ik.,

*  PostgreSQL R 55 im0 Lo H e 5 H .

* postgres IR55 Z i K AT 5 X SR ARt , {E data USSR TRIEEY T —)> postgresql.pid
k. i BRSO R 2R R .

o A —/IRSLHY PostgreSQL HEEEILAEIE T, AnFLRlAR J5 i #b T HIRE A MR, %
LA B AT HY PostgreSQL #EF2, R ek =R )28,
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B3T

psql L&

psql A& PostgreSQL H 7y —A A al ik iy ay 447 TR, M@/ {Z, B 747 SQL ixA-H
ARIRESL, BRI TIATEIA, SATSHEE. W& REEE LR AT H A B 2 BT
%, EHBRALMEA AR REHRF LG REH . 2R IR X RELATC BT S B dr 4247
T Ui R e R 55 2%, A2 psql ik R Ui R] PostgreSQL HYME —E#E. ARIRSF A RIA
TR, ABLVRIEIR S psql HIR 2 Ar 2 AL, 2 I AR, BRI S B.4 Firhig
fEHY psql WENE EATEN R, BAEFBLARAR .

3.1 IETE

FE1% B PGHOST, PGPORT #1 PGUSER 25 3R15 75 &, 7EIEH psql fiv A 17 sk A B X5 E
FHL. wPFAP T, RG4S AN HRSEE RS EE, X — A8 PostgreSQL H iy H:
fthfir 24T THA—FERY . Ay S0 A 0O eI RGN Z5 1, (Rt mT LA PGPASSWORD 3X /™35
AR R BRI, AR AR LUE e i S BRSBTS, A
KESWE HFMF “BHEC” —TMINE., M PostgreSQL 9.2 iR IF4A, psql ZHEFLA T
PRI ER 7
PSQL_HISTORY
LA R TR E psql 7S BB 4, % HERICT TR psql $ATid BIFTA iy
A41, HBOMEY ~/.psql_history,
PSQLRC
1278 e P B P A e SRS B SO BRSNS E 4. VRATLA B 7o A A {12
Mo FH P RTLCRE# FIR % B G — P e B e R E SR, SRJE psql Bt &
SR BUX A S TR B AR R, XA SO B B A LB E
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ARARBEARBOEAH PRI B, WARLE A AT HEMKRSEL, B4 psql S FEH RS
NI

AR AR pgAdmin3 T H#E#B:F] T 34 database, A4 v DL i H T H A
H “HEERT STk B AT H psql, X ASETFTFERY psql 1 A B BOk 2
pgAdmin fit B2 4L,

3.2 psqRIAMRIEEN: XEHEXSIEZEEN

HARERERGR A AT A LA psal JRRIEIZE, MERIE RS RFFUILE] psql #7R
FIEEZR EAUEA T psql AUAS AR T, PRIUAE L nT AT A4 1. T SQL i 4)
Kiid, ICREEIA D SRR A S RARIC, SR AR A AL R RIS, psql ZIN Ay
RIEARIANTER, SEBATIREHREEIA

£ psql S LS \? KA AT SR i & o T, RATR X LEdr
APNFRIAE THIZ B v, Freist BonsoftiA b e 2 B, BARTEZ UL B4 75,
RAE psql S EBEA b, JRERA A OGBS, WISHTED Hi%dr 4 ££ PostgreSQL & J5 Tt
HH R TETE R B A5

AR L FHAT— R4, BT DHEX a4 5 il — /N IARSCE, 585 psql LA
ER ERAPATIZMA, EEIERGNI G AT RTT T A psql Ja i BIAS SC - 4 B vl #4047
A, BIAS A el DL A A T B E 0 SQL Fll psql a4 . BRPATHIASN, ke s
FFHEHIT 4802 4 SQL 154y, AiEMmMTEE M EXES, AILVEH, %5
EHTREPITA MRS R . REESNES AMASCH:, K5 ER RS
THRiR B e HATEIR . EiH 5 THW LR pgAgent, fE Linux/Unix T AT LAf# H
crontab, fE Windows T ®] LU FH @ LS RI2% .

M T AR BT 4R 2 B R ARt AR S, PRI iy A A7 75 SR B R D,
5 VIR BT psql BT, HZ %R B.S 11, SAERR AR T AT IIA S,
B -f IR

psql -f some_script_file

AR BT HAT SQL i), RFEEMH -k miBpw], R ERIITEANIER, 1B
)2 G55
psql -d postgresql_book -c "DROP TABLE IF EXISTS dross; CREATE SCHEMA staging;"

FERIA bt AT DU P TR i A, 7l 3-1 & /> 444 build_stage.psql AN A, 3
2 6| Bt —5k 4 o4 staging.factfinder_import U3, 1ZF GG 3-10 R HE, B
A SeA B T > CREATE TABLE fir4, SRIGHHX A4 B AT create_script.sql X, /&
AT T RIRIA Y create_script.sql 34

=5 3-1 7 psql 28 B AAT A A

\a ©
\t
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\g create_script.sql
SELECT
'"CREATE TABLE staging.factfinder_import (
geo_1id varchar(255), geo_1id2 varchar(255), geo_display varchar(255),' ||
array_to_string(array_agg('s' ||

lpad(i::text,2,'0') || ' varchar(255),s' ||
lpad(i::text,2,'0') || '_perc varchar(255)'),',"') ||
I);I
FROM generate_series(1,51) As i;
\o @

\1 create_script.sql ©

O IMALIZMAMAT G HIIEE R EREEBETH SQLiEH), HIHFEM \t (&
--tuples-only) JEIR ZWEFREURE A, [RIHEEH \a 35155 b6 F5 AR CAR 1 psql
Skt T A R A SN EIA TR, \g LEATA AR IR A AR H B E Sk

O (AW HI \o My A S fZ (kA ik B 8 a2 /M S0

© i \U A 4 create_script.sql P fTA= RAIMIAS . \1 PR ZE B TR B TR
-f LT,

FTPITRGI 3-1, (ERIE R G AT S T ALLT v 7RI AT .
d

psql -f build_stage.psql -d postgresql_book

f5] 3-1 AL T “How to Create an N-column Table” X & 3c b i /- 2200 5 Bk Gl 5 .
X B SO AR AT RIS B AU B e Rl Sk, AR SRF T M PostgreSQL 9.0 R 443 FE (Y DO
i d Kt aT A b,

3.3 TEHlpsqliR{EIrE

ARPRI TARR R psql 475836, ABLFTLART psql #RVEIRSEEAT & HILAGE S 4F Hb AT
A B ORI 2. psql £ RN Bt A9 H — A~ 4474 psqlre BYBCE M, ARSI N 2 5
Frh AT A A ECE A 1, X LERCE RIE T psql HY—LEf7 AL,

{E Linux/Unix JR5gH, 13— S i dir &4 .psqlre FEHCE AE postgres F 1Y home H 2%
T, 7£ Windows £, 1% 3C{ MY {E psqlrc.conf 3 4 i & T %APPDATA%\postgresql 3 {13
T, — &R ULEE A& c:\Users\username\AppData\Roaming\postgresql 3 4 3¢, PostgreSQL %
PERTHABBESCHR IEHE R, BUOAESC— R Tl G, %Ak B B
psql FIBRINE . s THFE 26 TR E CHIIE R, ESWE S T “psql 2% FH
— I

il 3-2 IR T psqlre STIFRINZS , R ATUAAE RS FR IR IMEAT psql v 4 CAFE BT .

Rl 3-2  psqlrc LM%
\pset null 'NULL'
\encoding latin1
\set PROMPT1 '%n@%M:%>%x %/# '
\pset pager always
\timing on




B

\set gstats92 '
SELECT usename, datname, left(query,100) || ''...'' As query
FROM pg_stat_activity WHERE state != ''idle'' ;

psqlre XA set iy & JRERAVBRIEN A A RVF A ZTHBE. E3CRRAH
.\ﬁﬂﬂ%ﬁﬁ&%@ﬁ&§ﬁmﬂﬁﬁ$T,%uﬁﬁ%ﬁﬁﬁo

JE N psql If, JRdE b2 BoRIZSCR N A BT SR o tHEE R

Null display is "NULL".

Timing is on.

Pager is always used.

psql (9.6beta3)

Type "help" for help.
postgres@localhost:5442 postgresql_book#

A Y psql 1 B iy & 30E ] T Linux/Unix J5% M A T Windows 2358, R 2R, (HA
T 2 BRERGIAE T, (LR E RN H R H Linux/Unix KUEHIIERHT (/), HHEP
KR T RBITHE e i BT AR AHT (\) . AR 2 psql 50 Bk ing psqlre X
—HWR, EHBINSE, HRN -X L,

PRATCALE psql iIB AT Zh A& S 24, (HL 515 ] psql FRATIF A REAE R, An R ZEMBR LA
psql it B A G BE A A R B RIBCNE, FTLAME \unset dr 4>, JEERAE & 48K, Hean:
\unset qstat92,

THER: [ set AR ENERARK S A/NER, RGELRRIEERRSE, HAAE
A FEEEN/NG . fE7R ] 3-2 Hr, PROMPTL & — ARG H, W THE psql £ 5 L
HIBE/RPF, 1M astato2 & —/~H & L&, {EHERM—/1 41 PostgreSQL ik 55 & L 24 Hif
{HER I REE T

3.3.1 BEXpsqlftEETH
ARR TAER T2 68 psql ££.2 & A R RO BCHE 2 IR 55 25 88 2 A AN [RIHY database (] D)4k,
HBLSEFIA R RITE R FF AR A L SEFIRHY psql Fr TR ol DL R IR 24 BiRE R R 2
MR IR 55 4% L HIWIB A~ database, MAIBESR ERARIERY AL, T HA BCE AR LEBAIRR
PER— PR 805 2

\set PROMPTL '%n@%M:%>%x %/# '
o E TILATCER: BRMAE (), THLL (M), M0 H (%), F5RE () LA
J YR A database 44 (%/) XFPEIEFTRE ALK T, IRATLMEHRIT—T . $&nFF
R E AT S AR NE T T “psql Z2% T —Tirh4kE,
ERPIBIRER, TRAERR SR T XA

postgres@localhost:5442 postgresql_book#
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AT \connect postgis_book UlHf HARKHE ST, $&/nTFFEA8 B T XA :

postgres@localhost:5442 postgis_book#

3.3.2 EAHMITHRIEIZIT
BHEIRMTTEES T psql 3T ENHEHAT A IE M FTEFERIRT R, wl@ sl \timing Ay 44T
FFEH R PTG T o%

FIFFPA T I GET T St , B/ AR TP AT 52 St th 45 R vp AR S i T . fBildn, (i
FH \timing on #y4-+# 4T SELECT COUNT(*) FROM pg_tables J5, HiHiZn T

(1 row)
Time: 18.650 ms

3.3.3 BEFHIMREX
BINMER T, BaifERHhaeelT BHHIRER, Wt e f—4 SQL iEmthirsEse)s,
BB & SRS B EIR RS, X G O TN B ER R — ARSI Sy, — BT
SRR A AN AT i . AR IRTE 25 AT K& DML 149 X S8 A8 R 2 75 50 MK,
B2 B BhH S B RESS AR AR, eI A 4 2256 555 H Bhi s ALK CR 4P 55 .
THSe M B 35S ThRE: \set AUTOCOMMIT off, SRIGuh vl AR TFAT S 55 A TR 1 .
UPDATE census.facts SET short_name = 'This is a mistake.';
BRNRESS, THRST:
ROLLBACK;
PR RS, TEHT:

COMMIT;

FIEH SRR AT IE BB ERFRR TS, SURRERNFSSE
B psql B B s ElE T,
\ 1B i B 3 Bl R

3.3.4 wmEHA

PRATLAME FH \set AT A QIR &, T T IUIRE & RPER 514 5 2 psqlre SCHEH
Bilan, R URat o Bk Zh AT —7k EXPLAIN ANALYZE VERBOSE, HRARIELEH—EE
RN, "LCheR—B4,

\set eav 'EXPLAIN ANALYZE VERBOSE'

W
ik
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XARLEAE(T TG % I F EXPLAIN ANALYZE  VERBOSE it & UMb T, #EAT#EA reav AL (HiTHIMY

B SR REE—THRERTFNGETR),
:eav SELECT COUNT(*) FROM pg_tables;

TREE AT LA — A e BRI A M5 AR B4 A7 A psqlre SR, anfe] Bl £ 7R B 3-2
P —#E . BICAER/NES 78, DG 5 R BRI RS AR EE,

3.3.5 EHATmHMITEHGLIT

PRVF £ 6 447 T B —8E, URAE psql o al LU 1] b5 1) B be s 4k 2 BT R AT 10 15 b iy
4>, HISTSIZE FREEAF S T AGATMEN T P ar A 4708, f5l4n: \set HISTSIZE 10 &%
RTINSy A S e b £ 10 4.

WMRRIEEG S — AR B AR IE S E P T — R PRSI ERE, A wReaT
PRX SRR AR E W S DA G2, ATLAS F HISTFILE BR5EAR Sk StBl IhEE

\set HISTFILE ~/.psql_history - :DBNAME

Windows I35 T AN L FFIRAFI0 a4, BiRIEE A Cygwin, MingW 8%
\ MSYS A=A Unix FhbE,

-

3.4 psqEAFIT

ARATHGIT 2 — LR AE R Y psql STRYH RAIA LTS

3.4.1 H1Tshellis %

psql Al \! FTDLESEHATIRIER G A 4. LLanfR{E Y2 Windows Fh5E, T2 FIH 24
il TAEERAINES, IBAATERH psql FBE, T AL psql S LpdT \! dir BIW],

3.42 Mwatchis S EEHMITIER

\watch fir 4% PostgreSQL 9.3 Hi°A4 psql 5I AR —TRHTLhRE, ‘& AT LLSEELLLRE @ B9 3R X &
PATHEATER), DR e . BIAanVRTE R i A5 Y il EEPATI BT A 1E
FEDL, Ao RFRAE watch A INEI & B AR SR mBI AT, ZoRfil 3-3 FioR,

i 3-8 10 Py I — R PR B A IR ER
SELECT datname, query
FROM pg_stat_activity
WHERE state = 'active' AND pid != pg_backend_pid();
\watch 10

BRI \watch Ay &HIA R M T R Z PAT IR A IIE MUE THEWE R50RE, H
PR AT LR T B E AT AR ERIIE ), watch i & A SRLIE AL INE R 4.
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FE7R M 3-4 v, FRATSEMHACE NG B 00 T k3R, RE% 5 Bidsk— kARG MBE
B, EEEEAGIRE \watch 15 —MiEA S#hE: 5 BHIT K.
il 3-4 45 Pl kARG MEE L

SELECT * INTO log_activity

FROM pg_stat_activity; @

INSERT INTO log_activity
SELECT * FROM pg_stat_activity; \watch 5 @

0 UL pg_stat_activity ST — Tk &5 A BAR AN 52 24HFIRY log_activity %,
43 5 PPEE kK pa_stat_activity Hefi#dE T A log_activity BIZH1E,

R TFE T E watch #ERE, 14T CTRL-X Jin CTRL-C,

3.4.3 BErR¥Wz{EE

H % 5 psql A A HBREF T BoREcHE BEXT R 51136, FR A B RTEME R, RG]
3-5 J&/R T 4nfa 51| pa_catalog WL pg_t HTKMIATAE RIIE B, [RIRFFHH X So AT L 22 1)
AR

il 3-5 (M \dt+ A FIHEE R

\dt+ pg_catalog.pg_t*

Schema | Name | Type | Owner | Size | Description
----------- S
pg_catalog | pg_tablespace | table | postgres | 40 kB |

pg_catalog | pg_trigger | table | postgres | 16 kB

pg_catalog | pg_ts_config | table | postgres | 40 kB

pg_catalog | pg_ts_config_map | table | postgres | 48 kB |

pg_catalog | pg_ts_dict | table | postgres | 40 kB

pg_catalog | pg_ts_parser | table | postgres | 40 kB

pg_catalog | pg_ts_template | table | postgres | 40 kB |

pg_catalog | pg_type | table | postgres | 112 kB |

AR AR E R R TEANGE B, WTLAE \d+ fv &>, WURf 3-6 P,

il 3-6 i \d+ A AR R IEANE S
\d+ pg_ts_dict

Table "pg_catalog.pg_ts_dict"

Column | Type | Modifiers | Storage | Stats target | Description
--------------- T T L T e
dictname | name | not null | plain |

dictnamespace | oid | not null | plain |

dictowner | oid | not null | plain |

dicttemplate | oid | not null | plain |

dictinitoption | text | | extended |

Indexes:

"pg_ts_dict_dictname_index" UNIQUE, btree (dictname, dictnamespace)
"pg_ts_dict_oid_index" UNIQUE, btree (oid)
Has OIDs: yes




3.4.4 1THIIMNE

PostgreSQL 9.6 H1 psql HTHE 3 HF T \crosstabview fir &, X —4pHEARKMBIRAL THLE fTH%
GIRIMERE . iZdir & FT LD 2R 2R, (B RGEAE psql Ar AT 3R R, 7nfil 3-7
WOR T anfalfd X —Fptk, JRmb g R .

il 3-7  ATERFIALE
SELECT student, subject, AVG(score)::numeric(5,2) As avg_score
FROM test_scores
GROUP BY student, subject
ORDER BY student, subject
\crosstabview student subject avg_score

student | algebra | calculus | chemistry | physics | scheme

--------- LT L T Ty oyeye AR RO Ao
alex | 74.00 | 73.50 | 82.00 | 81.00 |

leo | 82.00 | 65.50 | 75.50 | 72.00 |

regina | 72.50 | 64.50 | 73.50 | 84.00 | 90.00
sonia | 76.50 | 67.50 | 84.00 | 72.00 |

(4 rows)

\crosstabview fiy 4 iz B IR 1E R AT B2 L BT 45 71| /0 SQL 1E 4 J5 T . \crosstabview iy 4> [y
i AR RTTE SQL i A rh AR 1) = A7 B, e Al DAR — A w9 HEF 7 B 1A A
TR R X A A R AT TS R EHE: AT B fTRRRIS, AT
BB AL A, AT BRIRBE A AT B EAHEFI A A E A E B, AT
\crosstabview iy &I AT LA A 7B 4, X k2K AT Y SQL A ifiE Ay REEAS i =
B, AN SR AT BRIEAA S,

FEoRfE] 3-7 W, student EATHIFRIC T B, subject EATHEF I HIIT AU B, ava_score &
FETT A 7 BEHEFI AL A B 1 8 28 SO R G T B, an R A& i as Rp oA e iy
student-subject & ANAELE, WIHAEAZS, FATATLATE \crosstabview fiy 4 1A 2 (T X4
AT B4, 52 SQL A G A iR 1 B A& B T ZMFIZRNE, TATAILAAHIA

3.4.5 HITEH7SSQAL

A A 12 T EARGE A A AV SR 2 ER9iE ) SQL 154, RJEHATE. 1E PostgreSQL
9.6 ZHiHIRA A, FRSekiE t SQL, &5 K oA B SN ERMIA ST, PR AT A S
o 2R, PR AT LAE L A 00 15 7%, HX T K SQL I Ak U A AR IR A T5 {H, M
PostgreSQL 9.6 FF4f, RmILAKEHE(H ] \gexec fiy & kP ATaN AL BT SQL, Hoke AR K,
SQL F0#h4T SQL fE[Rl —H P se e, AR T5 8, w4 ok I 2 e 85 R h B — 47
HHATH AR SQL B, i I IFR SN BAZILRATIER, WEHETFBRIENR. gexec i 4B
AR B TIE R A T Boe G2 —/> SQL, HEM{ L T2 —4> SQL 1)
THoL. 7o, gexec (UHUMILM T HTA SQL, FFASKOEA SQL FIHATE R, AIfE
B A SQL PATHEE, gexec (RIS AREL I H AT T2, (H'BEA/E A4k SQL Hyid ferh &%
PRI null i85 Bk . ol 3-8 Fh A T TR IFE T \gexec SKIL T HEBHKRE A —
ik,
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T 3-8 {#F gexec Gl FEIH4H A Kz

SELECT
'"CREATE TABLE ' || person.name || '( a integer, b integer)' As create,
"INSERT INTO ' || person.name || ' VALUES(1,2) ' AS insert

FROM (VALUES ('leo'),('regina')) AS person (name) \gexec

CREATE TABLE
INSERT 0 1
CREATE TABLE
INSERT 0 1

e 3-9 v, Ffi 1 gexec KA ih) information_schema Y3, FREUTEIE.
5l 3-9 i gexec FREUAETRF H AT IL AL

SELECT
'SELECT ' || quote_literal(table_name) || ' AS table_name,
COUNT(*) As count FROM ' || quote_ident(table_name) AS cnt_q

FROM information_schema.tables
WHERE table_name IN ('leo','regina') \gexec

table_name | count

table_name | count
___________ [ Ay —
regina | 1

(1 row)

3.5 ﬁﬁpsqlg‘éfméﬂﬁﬂ@%)\iﬁu%tﬂ

psql S FE—APE \copy AT A, %A Al LSRR S MBI S04 S, el LA SCAR ST
S AR . Iﬁiﬁ‘*%ﬂ)\ﬁ)ﬂﬂ?@ﬁﬁfﬁ SrFRAE, SRR AT A e A B
o AR BIERBSTH R A RIAT, SNTCEIERX o Ffrids. TATRAEE
N A B Rk R T i ZE M N A4 Llf*ﬁ’l?ﬁﬂéf/ﬁjﬂkﬂ]m B — A5, PRATLAM
%% £ http://www.postgresonline.com/downloads/postgresql_book_2e.zip #1 T I 14 TR &
JAFIH DEC_10_SF1_QTH1_with_ann.csv 3 {F,

3.5.1 fEMpsqlAITHIRESA

TEF AR i E T ESARNAKR T WRHEFE SRR, HiT—REIGX 4
. e, B ML) schema RAEADEAR T ER, FHEHE S A M schema H5 8%
Ja, e A R BE X SRR R s B e A IR SR EAR 4 152 A B E R 7 S
e, MR Z BT SLAYEL X schema,

TR B R S A PostgreSQL Z A, T B e — ik F R A HdE, i Ry B %
R BRGNS —B R — R AR SR SRR NSRS RN e sk 85 4 TS i
Fry MBAXA AP PRBE B ATLEREHY, K24 psql "TELH 2HIWT A FIHI 2B B 4)




TR AT, (A TR HIL psql A S FIETBAE T HETRIE 0L, XA DR ar A 24 0%
psql BN F A FE Y B — A 7e BRI 5ok A0, PRI A R S AR IE BE TR R, B
2B ANEFT A B S 58 2 it . AR PR S th B B A O A e 2 T R,
BAVR VR B ST ISR MR QIR A N2, S8R A Z e F Bn dEAr dnfe i T, 9l
m, ARRATE R S AR BT, AT USSR I B B A character
varying, SFHHR A ZIRTHITIGR, FHIGFFRESTHEHL.

TR 3-10 & FRAHERE] 3-1 hGIERIER P S ASE . FTIT psql FEHATR6] 3-10 FATAr4-,
=5 3-10  {#H psql S AR

\connect postgresql_book
\cd /postgresqgl_book/ch03
\copy staging.factfinder_import FROM DEC_10_SF1_QTH1_with_ann.csv CSV

{E R EREIH, FRATE psql AR A THUT TR AR : B EEdeE, AR

\cd P20 &G BRI S H 3, AT \copy FADNNE. BIA \copy dir & L HrAIE

NPT TR, PrLATRA TR Ay & 47 T B ME IR S FTE 5 1E A 5 FR TR CSV

#

QRIS T — S BbrAEr s BafF,  bhanAT (1), IBLigfEdar A s A T 754
\copy sometable FROM somefile.txt DELIMITER '|';

IRA LA AR ERHA AR ERIN A T A, AT NULL AS SRARICERIN 2

\copy sometable FROM somefile.txt NULL As ''

T ANZLRE psql HIY \copy @415 SQL 1% FFR BN CoPY IEA)HFHIRIF. psql &
—AF P LR, FrA BRSO P mit T R, i SQL
copy A& TR 2 19, FF1E postgres MRS 1E R LMK IR EE T84T,
S A SO 20 B TE AT R postares IR S5 PG R RIEE AR

3.5.2 {EMApsql#tiTHIES S

psql FUEHE T I RELL AT REE (R, ARG, IREF T AR E (T HE sk R A S —E
e, SR E AR psql B9 \copy 4>, FE/RM 3-11 w1, FRATRHEIR AR (T4 Aif hi
D5 AP v Bl - [ B LA A A 2y B A SCAR o

=0 3-11  {FH psql T H 44
\connect postgresql_book
\copy (SELECT * FROM staging.factfinder_import WHERE sO@1 ~ E'~[0-9]+' )
TO '/test.tab'
WITH DELIMITER E'\t' CSV HEADER

BOAFFOLT psql BRI 2 68 H] tab SIS BRFF. 2AM, DA AT I B &
HAREIA T, PRATELE I 45 E HEADER HEIJUR SRk S HARRI T, TR RIZE I A A XA
CSV IR ARIEM (2 Honl 3-12),
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il 3-12 (& ] psql T H %3

\connect postgresql_book
\copy staging.factfinder_import TO '/test.csv'
WITH CSV HEADER QUOTE '"' FORCE QUOTE *

FORCE QUOTE * Fri th T A ZI Y R IE RN L5 DRAF, X A5 RFFERIAR R 515, |
hiEWEIL, FADEEERIRE T—T.

3.5.3 MIMERIEFF & Bl BRI RS EHRE FI12I5MBIEFF

M PostgreSQL 9.3 i 4f, psql FFAASHF A fir & 47 R A tH b SR IBCBCE H-Re o % ik 2
Frh, XRGAITRFOAE curl, s flwget 55, JR{ 3-13 {#7R T Anfal A dir fiy 44—
A HR RIS AR,

) 3-13 i H] psql FAKEA B THISCHEFIIR
\connect postgresql_book
CREATE TABLE dir_list (filename text);
\copy dir_list FROM PROGRAM 'dir C:\projects /b'

Hubert Lubaczewski fE{# 3 “Piping copy to/from an external program” W43 T ¥ £ T{#
i \copy & HIBIF-

3.6 {ERpsqlfl{ERERRE

RS AL B, H psql FITHREWS HITERI A0 HTML 3%, &L T a4 I8
BHEKN HTML )35, BMIZETE 3-1 B BRI,

psql -d postgresql_book -H -c"

SELECT category, count(*) As num_per_cat
FROM pg_settings

WHERE category LIKE '%Query%'

GROUP BY category

ORDER BY category;

" -0 test.html

| category |num _per_cat
|Query Tuning / Genetic Query Optimizer | 7
|Query Tuning / Other Planner Options | 5
|Query Tuning / Planner Cost Constants | 6
|Query Tuning / Planner Method Configuration | 11
|Statistics / Query and Index Statistics Collector | 6
(5 rows)

B 3-1: BHs HTML Rk
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FHEPIREREREREES, HXGERIE T4 HTML F4%, 8FR-A L& — 12 a R
AIERE HTML XA, A TLHZMEBNINEFEE L8, BITFES AR S
HiBh, NEWRBG]3-14,

5l 3-14 43’5 settings_report.psql LA % BRFZ N A
\o settings_report.html @
\T 'cellspacing=0 cellpadding=0' @
\gecho '<html><head><style>H2{color:maroon}</style>' ©
\gecho '<title>PostgreSQL Settings</title></head><body>'
\gecho '<table><tr valign=''top''><td><h2>Planner Settings</h2>'
\x on @
\t on @
\pset format html @
SELECT category,
string_agg(name || '=' || setting, E'\n' ORDER BY name) As settings @
FROM pg_settings
WHERE category LIKE '%Planner%'
GROUP BY category
ORDER BY category;
\H
\gecho '</td><td><h2>File Locations</h2>'
\x off @
\t on
\pset format html
SELECT name, setting FROM pg_settings WHERE category = 'File Locations'
ORDER BY name;
\gecho '<h2>Memory Settings</h2>'
SELECT name, setting, unit FROM pg_settings WHERE category ILIKE '%memory%'
ORDER BY name;
\gecho '</td></tr></table>'
\gecho '</body></html>"'
\o

fig e A R EE R B — A~ 3cfkr,

HTML ZeA% Ho%i AR s E .

A m—LEB ey HTML RS,

FIFId R R R, BEE—dRIbRE, JRE— 1l s —sIEA—

A BRI Y .

S 1l A T 5 SR tH A — 4> HTML 4%,

string_agg() #& PostgreSQL 9.0 FHEB| ARI—ANE %L, "TLLKER @B g RIh R4+

FFERIEAFE A A TR,

O LT A RIS AN = A A RAERER B A SR 1 B
ZALRAL L —1T

0 XE “EO{UaiicaR” e, RIS AN, WIS ZREIBRFIL T4

Al 3-14 iR Tl RiEEH SQL F1 psql fir 4 v LAEIEE H— NI A E L& P )2

&K, Bisfrnlil 3-14 HEIBIA A B RN T 3 wTUME A psql PAZR B 5 AROE IR T \1

settings_report.psql, WAL EEERGIMN AT A _LiB4T psql -f settings_report.

psal, settings_report.html A= B¢ A% HH &5 R 4nE 3-2 Pk,

O00O0Q

® 0
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Planner Settings File Locations

config_file C:/projects/pg/pg92edb/data’postgresql.conf
category Query Tuning / Other Planner Options data_directory |Ci/projects/pg/pg92edb/data

settings constraint_exclusion=partition external pid_file
cursor_tuple_fraction=0.1 hba file C:/projects/pg/pg92edb/data/pg_hba.conf
default_statistios_target=100 ident_file C-/projects/pg/pg92edb/data/pg_ident.conf

from_collapse_limit=8
join collapse limit=8

Memory Settings
category Query Tuning / Planner Cost Constants
settings cpu_index_tuple_cost=0.005 maintenance_work mem |16384kB
cpu_operator_cost=0.0025 max_prepared_transactions|0
cpu_tuple_cost=0.01 max_stack_depth 2048 kB
effective_cache size=16384 shared buffers 4096 8kB
random_page cost=4 temp_buffers 1024 SkB
seq_page_cost=1 track activity query size (1024
work_mem 1024 kB

category Query Tuning / Planner Method
Configuration

settings enable_bitmapscan=on

enable hashagg=on
enable_hashjoin=on
enable_indexonlyscan=on
enable_indexscan=on

PR S PRI i R

B 3-2: E&HIHTML iR

mEFoR, Wi A9iE psql BIAS AT LA IUR 2 A A i rdde H 85 R B A B — Ak . Bk,
IRIERTLLE T pgAgent, crontab B Windows I 55 47 B 8% 45 T HE - TIIA




B4E

ngAdmink (&

pgAdmind J&—ik PostgreSQL EITEALE B TR, Hul st AL EY, HAikofiiik
A V1.6, HHERH R pgAdmin3, pgAdmind 25t T WIS, pgAdmin3 Bt L Hfl)—Lk
FRMEE 5 A T2 2] pgAdmind, (HRCREISEHE K, AFHRET pgAdmind FIILE ThRE.
pgAdmind {Y K5y ThRELE pgAdmin3 H AR A, KA T NA X T pgAdmin3 H A Hr
. AREEZTL—LETE pgAdmin3 Hiz FJ TZH M KA E] pgAdmind FUFEME: . fEEHAT]
Froi—{E M pgAdmin RFRIFX B RRAS, (X4 & fEhRe B A 22 5 A 2o B S .

# A A7k 1k, pgAdmind #1 %t F pgAdmin3 Y 3 B AF LA 6. X F 58T 1Y
PostgreSQL 9.6 Fll PostgreSQL 10 F H5 41 S e LA YE 2% 25 52 11 o2 FH 79 e
WRB17s IR S R & B R TR KRR &
AR A& R IV AESBEE T MERE S AR F. AR IRTE Windows & R L
1B, =2 H pgAdmind 1) V1.6 8E E &S BIRA, V1.6 ZRTHIARATE
Windows FLAS GBI R EMERE R,

B R pgAdmin A H S, (BIF R bug (B E — E BRI, 1 BLALZEA 2 Hb Sk R
B IhEERFtE. 4 PostgreSQL #E X T % & I 14 3 iz 4 (4 F e ) TZ Y9 PostgreSQL [&]
AT TR, HHIER% PostgreSQL RATRFFERAMIE, FILIFRZ 11— il 5 5
B A9 PostgreSQL (¥R S H B, AFHMIA N PostgreSQL HIEI A T — Wikt A
L B BTMUAS (1) pgAdmin — & £ S HF 3 AR EVEAT A B0, A SRR PostgreSQL B, b4
HHE pgAdmin 1EA AT TR E B,

4.1 pgAdmin\|7]

1R % PostgreSQL %k 47 fiL W & 45 A pgAdmind, BigSQL F11 EDB fJ PostgreSQL % 171 H

65



M 9.6 Rz fast & T pgAdmind 1B —/N AR, AR IRTEZE(E H pgAdmin3 T.HK
P PostgreSQL 9.6 Z kA, FTLAE Fl BigSQL &AL pgAdmin3 LTS, %A E.&%
%} PostgreSQL 9.6 Fi1 PostgreSQL 10 fit T 3& Bt 8 #7. FH BigSQL 2 ][ 45 B 8% T H. w[ L)
Z4E pgAdmin3 LTS, M PostgreSQL 9.5 #2, EDB A FIIEfTE At R4 pgAdmingd T,
pgAdmin FF K AMAZFFA pgAdmin3 (B E(THIZHHEHE 54 o

an o AT % 48 pgAdmin 1My Jo 20 % %E PostgreSQL A% &, fR W] LL A\ pgAdmin HY & A T %%
peAdmin B3, LMD IEHEE T pgAdmin FIE A F M, RATUAFHBTIE— T, i%
TERWhae i HEW AT, mHKE s Hhhed A Ry, gt il iR OUE R L m %
(I SRR T RRCRE 5 . A FIREE S “S2EET R PORUE, WD 2R KRR,
PostgreSQL 1 DX R AR ik it (il i gk 413 FH 3 B Bt bug.,

411 IHREWES

TS ERATN A BEAGENE HRE, Adx RE/h4T7), EZNEES L
pgAdmin E M _EBEES T4 T

IR 37 #5 AR 55 SR AR R AR
pgAdmind [m]i SCHFLUR HAIAR 55 a5 23, BB 2 AU FIRY 5 s tT, Ja#
R AT WSGLHLTER) Web B, rTUGEIE M & Uil pgAdmin3 (USR5 I

HATIH R BT AL SR RRTH E
ZIREIRE A, EREBLABIEAL T sURRHAT T SR EORABFF T B SCATE AU
PATHH RIS AREAF 1, (HIETEAL T R T TR S LA P A A7 T3 T i
ED AV IENTTR

SQL HfTER
AEEFE FPITH AFEREE, pgAdmin B2 E %@ T SQL 1E4)2K 5 PostgreSQL IRk
S TR O, RGERTREFRXMIKE SQL., 24 RfH M B AL 5 18 5s 3 ik 55 &5
BEATHRAER, pgAdmin £5 H Zh{E SQL &5 R % b b e /mix £ | g 4E &y SQL B4y, *F
BFRUL, BRI A B E B SQL AR AT s te, ME5OR UL, AR 4RI X Fp
F Zh A B SQL "TLATT 4 K &kl

postgresql.conf #1 pg_hba.conf Z£Fg & S4B B L 4miE S
VRN T 75 B DY b 4R B B SR B9 07 B 6 SCAR g 2% ok (& el {E pgAdmin |
AT LL— 35 . LT R 2 A (U AE pgAdmin3 AR 3R, i B AE FHiZThEE T BT AE
postgres database H %3 4424 pgadmin fUY R AL,

BHESANINSH
pgAdmin REWSHE B G TE mAIREE R T H o CSV U8 26 T HoAth oo B P SeA e
2R R DR RS- ARV BAR A h . pgAdmin3 £ % R REEE 3 149 HTML #%
X, B RTEUY Y E—A 8 5 i — R R AR 55 7 ok H .

Zh5hERS
R PRIEAH: pg_restore 1 pg_dump iy A HY KL, %55 %, pgAdmin FEfE T —4>
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ARACHT 1 P T2 A 00 T A 5 R i S 3k 2638 T, 3 1o TR Ak 26338 T wT LA SK LR database,
schema, FAGKFLA T 42 JRdt Qb AT LB & iy B R . PR PT LA B by P &2 S T )
GHAT EIR LB RS A KR pg_dump B pg_restore fir A ATIE), ARIRIER
AU, TRV EEEREH T ARIEA G,

EiEF
LT RE AT LA Bh PR — U PR 2 508l ot AT A S RRR AR, KR4
PREIR IR,

pgScript EIZAH TSI &
pgScript A& —FE FERPMEA K “IEM” FIBIASITHLE], 2L HIN R A B A P,
IR ABRIER R — A~ 55 . 1E peScript H, IR AT LAE— MBI B )R A — IR DB IR 4R
PAT—IRIE RN, RRAEE S, A2 RRER A IEIR RS R e A Rethi TR . 1R
HIRAYR, X R RAIGAIHLERBEE pgAdmin3 H1{E ] (pgAdmind B4 HHE)
SQL 4miE=EHI B ZhAb £ ThfE
F CTRL fnzs et T LSS A shih 2 Thae, 1ZINEEME pgAdmind 53] T i —H 5%,
pgAgent ERES TR
pgAgent ;& —FEF G ERESHHRITR, ST RNMAE. pgAdmin §2
T —ER5EE 0 AT pgAgent BIEEH

4.1.2 HMA%EEEIPostgreSQLAR K88

i1t pgAdmin #E#F] PostgreSQL i %5 #e R 8., HiMH (General) F1i%#% (Connection)
HI-RInE 4-1 FioR,

[ Create - Server n F Create - Server n

General | Conneci tion General Jij Connect tion
Name Host

name/address
servergroup | [3@ Servers

Port 5432
Connect now?

Maintenance postgres
Comments database

Username postgres

Password

Save (]

password?

Role

SSL mode Prefer j

4-1: pgAdmind MRS EBSERIEIE
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4.1.3 pgAdminRE S

pgAdmin F [ A2 M RER B SR B AR AN, 5T BB A KB EE AT % 2
BETH P, LA RELL AZ Tk . YRATLAFTHF Files — Preferences GUMI, /5. JF /2 MIFY)
Nodes U1, R/ AEFLIRA A BAEBIREE EXT G280, XM iU i Rr B st
SRERIIRZ . LA E AL 1Y Files (3Cf:) — Preferences (ffF) — Browser (W%
#) — Nodes (B rnTiml) KATIHF H M EHlmth ., RFEFEBI4nE 4-2 Frosi i,

Preferences 2 x|
B+ Browser -
! Casts m
- Display
" Nodes Catalog Objects m
E+ Dashboard
penboards Catalogs m
- Graphs
- Debugger Check Constraints m
Display ~
Collations [ Show |
B+ Miscellaneous
" User language Columns m
EF paths
: Constraints
i Binary paths m
“Help Databases [ Show |
B sqL Editor
L Display Domain Constraints 11T
;" Bxplain Domains [ show |
- Options
B Storage Event Triggers m
~ Options Exclusion [ show |

Constraints
Extensions

FTS Configurations
:“I iul

o

FTS Dictionaries

@ 4-2: 7£ pgAdmin4 BIREKINI R B RPRESE E RS EXENHIBENSR

a0 Browser — Display U E2)3E T “fERPIR B BoRR2EMER”, BARHER
PostgreSQL Al 55 # U NEB* T 52, BLEENITEAE. RoER., RNBRMTBEE, REHER
PostgreSQL % %t schema HF 77 fiEHY T 54, 4% information_schema il pg_catalog X Fi/~
catalog F' AN %, Hirh information_schema j&= ANSI SQL frif il & B HEAR, KILE
BIEEEEE (Eban MySQL 1 SQL Server) WL AE(E, IR ATRES A —LB7E{E FIH: M 5
P2 T it v 22 Wt R A B

4.2 pgAdminIi BE4FIE 4B

pgAdmin THMTREFE MK, ABRREA LA, B3R 1E 88—k
LB H R ZhRE .




421 RF|REXBIFHERSQLIEAR

pgAdmin A —/A~H T2 SCH B AL SELECT, INSERT, UPDATE [EAJRAH UM, fER A4 L
i, REDFIH A Scripts £, BIRTHRE[IZ R, FHAnE 4-3 Fios,

1 D test _scores

+ Trigger Functions # Create 4
Types  Refresh..

Views @ Delete/Drop

ging

@ Drop Cascade
ml Reset Statistics
= Import/Export...

Roles

5
# Maintenance. ..

Scripts * | # CREATE Script
Truncate * & DELETE Script
Backup... # INSERT Script
& Restore__. # SELECT Script
1 View/Edit Data * | # UPDATE Script
¥ Query Tool... I
[# Properties...

4-3: REABSHERRE

H Ay “SELECT Script” B4EBI4FH, ©—StstS AaiE R — 108 TiZENA BN
WINIER, RFEAR LT, MR FEERIRWHA R T, LA B shA
EAE R AR 2R, RFEAE RN 7 B MBI f BB AT,

4.2.2 FEpgAdmin3diEApsql

R pgAdmin 175 Zh g 58 K 10 B -1, (B A7 Sl 638 2 85 AN JTF psql. bhands BT
pg_dump s Hfth B it T HAE I AR e KD SQL SCHFRT, psql B8 A& . M pgAdmin3
REBREZFTI psql LE (EFEIZFM(AE pgAdmin3 el H, pgAdming B4 F),
R “WifE” A TR “PSQL Console” TRENA[, #nl&l 4-4 iR, XAEEES B5h—4
psql & A FFESER] Y /T pgAdmin IREE A ELEEE database b, SREIRATLMEH \cd LA \1
4ok A H AT SQL 3.

k- P

PSQL Console

4-4: psql i@+

HEE: ZDREE TR X database BERE C LA, Rk R A Y pgAdmin E5E F
PostgreSQL filk 55 &% 31t Hh K24~ database I, “4fiff" SEH T “PSQL Console” HiA 45748
BCRT HPIRAS
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4.2.3 TEpgAdmin3HZgiEpostgresql.confflipg_hba.conf
Sl

HERR S 2% B3k T adminpack ¥ /B AL, IBAPREERTLALE pgAdmin FETE b H 1% dfE il B
X, —Wk UL, PostgreSQL Y — M AR S A Zh R 2E4T adminpack IR, HE
ZHtE e %dE, RukrTLAEF Server Configuration (RS #ECE) KB mMH, kK 4-5

PR,
Server Configuration postgresgl.conf
pa_hba.conf
B mow

Server Status |

B 4-5: pgAdmin3 BeEX 4R iESS

AFPRAY pgAdmin £%E$:E] PostgreSQL ARk 45 #1H Server Configuration ZEHEE KA, 4
B2 R % adminpack, BE2GEIRAN & LAESH B Bk, AR 22 % adminpack,
AT CREATE EXTENSION adminpack H[W[, s¢&hnl LU BRIk Z%E, A& 4-6 vk,
DI ULEIEMI 5 AR S5 2 4 dak, SRJE v LA BI3E s O] i,

servers (2) I
&[] Databases (4)
=[] postares General Definition SQL
% Casts
8) Catalogs P
'ED Event Triggers Select from the list a
B¢ Extensions (1)
4% plpgsql
L Qo m en
) Languages
=8 schemas (4) bloom
@ pg_temp_1 btree_gin
0 pg_toast -
& 9 pg_toast_temp_1 biree_gist
_ = © pubiic = dblink i

B 4-6: {EM pgAdmind 2 RS

4.2.4 CIEFBIEETZRFIEENR
pgAdmin IR S FhEHR B 5 o ot A A BRI E




1. B EHEE AR A SEE 5

FIH pgAdmin G — A BT ISR AR A, R A H A 4 1Y database 17 pUJFERE
New Database (Hridt%ctisZE) B, #4n[&l 4-7 fisr, Definition (&%) W FHgft T —
AR B PR B T R e, FRATITE 2.4.1 T A B AN

B create - Database x|

General Definition Security Parameters SQL

Encoding UTF8 x v
Template Select from the list v
Tablespace Select from the list v
Collation Select from the list -
Character type | Select from the list v
Connection -1

limit

B 4-7. B pgAdmin4 DI ETAIEREE

O, schema FIH MBI X RADB PRI, EBA —LEXTRLAIAR R T PRI B
Hopth it

2. IPREE

TE PostgreSQL # 38 B X AR E BT 1, AN EA bk pgAdmin AL R S E4F & # T
T, RATLLEE SR EAE R Tools (T.E.) — Grant Wizard (F2AUR-S) FTHHE TR, 40H
R A TG4} schema H YA RFEATHAL, FTULE$AE schema £ 7 b pi i A # L $E Grant
Wizard, {TIFRYTII _E RS L% schema BTl A X%, anfEH b £ ThRgmi—+¢, 7
BIESEARE 2R, HEERI—HAE K. B, 1% RTRT YRR B & By
AL E MR, AGRIRRALER, RIS oR H T B A AT E AR
fBiln, ZEA cesus iX /> schema HAIR X BALSR, 5 7E H A ikt schema Ff S FHAL
A, AN 4-8 Fion. AR RER RTUGERR AT A s 55 T, SRJE U0 3] Privileges (4L
PR It ELLE B PRI B T 00 M R .
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1) Languages

+ 8 schemas (3)

Grant Wizard - Object Selection (step 1 of 3)

© census Please select objects from the list below.
On # Create ]
(o 2 Refresh__ Q Search by object type or name
>gin/Group
ablespaces

Drop Cascadi
H O pmeiis ] & Sequence census lu_fact_types_fact type id seq
# CREATE Script
Backup... [ Table census facts
& Restore... [ Table census hisp_pop
& Grant Wizard... [ Table census lu_fact_types
Tool....

v EEIes [ Table census lu_tracts
& Properties_.

B 4-8: pgAdmind NIZNEOS

BT ACA RIS, BfTH FBEE L — R —1 schema 83 database H13f
AR EIRIAR . FPATIAL, A schema 8(# database X517, A5
P Properties (JRME) SERAT, SRJSEHH AL 2 dib)#8] Default Privileges (BRIABUR)
IR, 40l 49 Bk,

@' Schema - census n

General Security  Default Privileges ~ SQL

Tables Sequences Functions Types

Default Privileges: Tz

|

INSERT ["]wiTH GRANT OPTION

Ji sELECT [ClwitH GRANT OPTION

[TluPpate [ witH GRANT OPTION -

m'%'. | oELETE [ wiTH GRANT OPTION -Ml
[FltruncatE [ |WITH GRANT OPTION
REFERENCES|_|WITH GRANT OPTION
[[Jrrigeer | |wiTH GRANT OFTION

B 4-9: pgAdmind BIFIARINEIR
247k schema 5% T BRUABRIET, 5 1CHF— & SEAH R F € 4% T Uil L schema FIRLBR .




425 HFESANNSH

@l psql —#¢, pgAdmin HA] LS ARSI SCASCHE

1. B

pgAdmin #J5 AT REH T KT psql /Y \copy A4 T — EHde, FHERSF ALIEN B %

VRO, BLHEIRSA, EEESASIRNE EASERAAR, B 4-10 BoR T30
{£ lu_fact_types & b i 8 HELWI Fim .

Options  Columns plions  Columns
ImportExport m Columns to @ fact_type_id | [x [ category | [* & fact_subcats
File Info import e
Franane [ B iyt
specified, all columns of the table will be copied.
Format csv -
Encoding Select from the s B NULL strings
Specifies the string that repres ull value. The default is
Miscellaneous N (backsiash-N) in text fon et n d?nu inquoted empty string
in CSV format. You might prefer an empty string even in text
oo

format for cases where you don't want to distinguish nulls from

o
= e

Header
format.
Delimiter -
Not null columns
Specifies the character that
row (ine) of the fie. The def Do not match the specified column values against the nul
format, a comma in CSV format. This must be a single one- string. n the default case where the nul string is empty, this
byte character. This option s not allowed when using means that ey e read as zero-length strings
binary format ted. This opti
g CSV format
Quote - M
Escape Select from Is B

@ 4-10: pgAdmin4 89 Import (§A) ¥&

2. {ERpgAdMInEHHE S H A LMK X HFHERFERX
TS ABHE, REATLAKEIRSERSH, pgAdmin3 ZHSHH CSV, HTML 3% XML
¥\, pgAdming F S H IhAELL pgAdmin3 ZEHIR % ,

L pgAdmin T B IAM, THHELLT PR ELE.

OEEE - -

) B A iES,

3) PATEIHIEA

(4) A pgAdmin3, T A3 AL (Y File — Exports A4 pgAdmind, 1% 6 T2
bR (2]) i P AR,

(5) 44 £ pgAdmin3, £ Bt HRAF UL T £ 4t — /MR, pgAdmind W Z 47, 45 1
4-11 MBI ENE.
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W Export data to file RS

Row separator Encoding

®LF () Local charset

@ CRALF @ Unicode UTF-8

Quoting
Column separator . .
() no quoting
Quote char o @ only strings
Column names () all columns
Filename C:\test.cav E]
] o (o)
\ v

B 4-11; Export (S) &

S HoH HTML 80 XML f95 Bk #2500, M —R9 2 BIE T3R5 A &3 R B/ File —
Quick Report (Pifif3) £H, Z=WE 4-12,

Report Title
Quick report

Report Notes

4

Indude the SQL in the report?
Qutput format
(@) ¥HTML 1.0 Transitional
[@F
Stylesheet
(@) Embed the default stylesheet

() Embed an external stylesheet (specdified file must exist)

() Link to an external stylesheet

Filename

Output file c:\test.html

Open the output file in the default browser?

]

4-12; SBRFTER

426 #Hhr5KRE

pgAdmin 2% pa_dump F[1 pa_restore $&{it T E LA ERIER 0, #HEADIEECAE 2.7




Bk, AT, kRS M —Lonim 2 AL E -, A2 pgAdmin
FPSTERNE, WAEE @447,

AR IRAINL SR E2%E T £ /A PostgreSQL &% pgAdmin, HIXPRIEHIIN pgAdmin 5 H
T IEWi MU A 19 PostgreSQL 1Y bin H 3% (B[l pg_dump, pg_restore % iy A 17 L E AT £/ B
%), AILLEEAS A pgAdmin AY bin B & ERBRIN, & 4-13 iR,

Preferences 2 x|
& Browser EDB Advanced

Server Binary

Path Path to the directory containing the EDB Advanced
& Dashboards Server utility programs (pg_dump, pg_restore etc).
Graphs
& PostgresQL $DIR/_/runtime
-~ Debugger .
T Binary Path
~ " Display Path to the directory containing the PostgreSQL utility
& Miscellaneous programs (pg_dump, pg_restore etc).

‘- User language

B Storage

Options

@& 4-13; pgAdmin File — Preferences &

SRR AN — G Bk 55 &% BEAT 2 iy B 1R, B PR R O Bodia
BoRFrRIpER, ABLBBIREE R iy & 47 TR ZAE N pgAdmin, K24 L
UL TR MR R AR sk CAARFERT, FEJH pgAdmin 1 & fEAFFEIN A1 2% B
= B, BAMBIE AL T pg_dump FE{ET H & RSN, TAR @A,
FI et Xk =Fh B H U 2 5y 3, B2 5 pg_dump AHIE S0 50T
fiAHY pg_restore THAMAITHRE o

1. REEZ MM —/database HRIEIE

2711, BITELHER T a2 &% —1 database, [ i{#E H pgAdmin F I FHER
—BERVER R, 1A B A A 1 database, FHESE Custom (HE X)) #3, 4 4-14
iV
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Backup (Database: postgresql_book) x|

General Dump options

Filename n

Format | custom |

Compression
ratio

Encoding \uTFs x|

Number of jobs

Role name | select from the st v |

i ? Backup

& 4-14. &} database

2. BN RFERXIZR

pgAdmin 24 pg_dumpall #2{it T — A B A H, W TX RGN RiEirtr. 26 HZES
T, I i 4 B A B 45 (9 Y PostgreSQL IR 95 8% . A8 S5 AT HE 32 F rp i 5 Tools (TH)
— Backup Globals (£ /&%&H5).

pgAdmin A X EH H WL & /%4, {B1E pg_dumpall {4y 4 17 A i b & wl LAHY,
pgAdmin A& F/ B AN AGRZRIFMAE,

MR RAELE AR S mP A8, v ULl o S 35258 L £2 Y Tools — Backup
Server (&iriR%es) RKSLHEL,

3. EF R RN ER S BIREXT S

pgAdmin 2 pg_dump FIEBMES M TIRERR ML T — AN BRI O . AR RSO IEIEEX SR
A, ARG e HISE b EE Backup (4018 4-15 iR ). PRATLLE A By 5 A~
database, —/™FFERY schema BE (LA H A BHE X5




E}& Schemas (5)

@ census

& # Create »
o o Refresh...

@ Delete/Drop

=& @ Drop Cascade

' Login/G
°9in/Gro. . CREATE Script

& Restore...

& Grant Wizard...
% Query Tool...
[# Properties...

4-15; pgAdmin 89 schema &0

1E pgAdmin3 W, A1RA LB G 2L u B E g ABAEEN %, BRI L2
R B HAET R (anE 4-14 BioR), RABRINZEBERIR, 2488, R4 CAT)#HH]
Objects (W) WEIARER AL ELXR, E 4-16 Bk, EEIZEEE pgAdmind HiE
AFFE,

(8 |28
[¥ Database postgresgl_book
B census
..... W facts
..... |7 hisp_pop
..... |7 lu_fact_types
..... |7 lu_tracts
=7 public

B[] staging
-7 factfinder_import

...... |_ pop_import

File Options I Dump Options #1 | Dump Options #2  Objects IMessages I

[omiue ) oo

4-16: pgAdmin3 BEEF &) Objects IEMF

pgAdmin fEJ5 & H Lt & AH T pa_dump @y AT T HR S 0 ah1E, ank

URAER T fi# pgAdmin B2 AT dr & &t 281, B4 T LALE s i Backup

LTI T4 0 JE U B & 003 55 1 B A5 MM Messages (FH.B) IR, 3
SR AL A S A R 2501 pa_dump A1 41T,
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4.3 pgScriptB) A< #l

peScript A& pgAdmin3 P& [—FIAYLE], pgAdmind B4 FEE, ZHLHEER E &
TEE AT SQL EFS5 I 5, L PostgreSQL Y R ML, pgScript X A A I FH 8 A&
L, RT3 R, pgScript AL Z BT UAREE B IX AR, & K4 PostgreSQL Bf 4
B 0 PrA TAEFE R G — R MR AR 2, SRR AR A TAE BOR I RAFE N A7 b, #HEL
2T, pgScript fEizfTIAK 44T — 4% SQL BB IE R —k, XAt 4+ pgScript £ 51
EAPITSHERENAT XA FEED AN TERFES R RIS, —HEANF S
e3¢, WN%FESS & NS BRI, X WAFBNRT T F—/A~F5%5 ., /£ “Using
pgScript for Geocoding” X F 1 3C IR AT LAR B HA VT 7=~ 01,

pgScript BIA L Z & — IR AIES (B R RN AR E LR, SR a
W, UEEN. BRApas . EARHTEN R BB AC R AR e, HAEL SHAK SQL Server £ii
PR FIRY Transact-SQL &% 2L, BTN @ @78, mILMFihrat S, 4 SQL
A HIATEE . DECLARE, SET, IF-ELSE, WHILE ZE{E7EfE pgScript HHlSH .

A[LATE SQL AXifjPh 7% H A 44T peScript, 7E H i AMIA G, sSdi pgScript BR3P
7 (ng),

TR BT — 2 peScript BIASHIG]T-, M 4-1 3 T anfal i pgScript 10 A48 B FNIEFR
B A X, (MR RER R Wu_fact_types, ZFAARMIERB] 7-22 Ol
B, LAF pgScript B4 i Gl T —/> 44 census.hisp_pop HIZ5 3%, R A LL TE T RS

hispanic_or_latino, white_alone f[l black_or_african_american_alone, ) H{th—2&%I,

=l 4-1  7E pgScript H I iC R AUAR S %
DECLARE @I, @labels, @tdef;
SET @I = 0;

A5 g labe L H A7l ic %
SET @labels =

SELECT
quote_1ident(
replace(
replace(lower (COALESCE(fact_subcats[4], fact_subcats[3])), ' ',
I_l),l:l’|l
)

) As col_name,
fact_type_id
FROM census.lu_fact_types
WHERE category = 'Population' AND fact_subcats[3] ILIKE 'Hispanic or Latino%'
ORDER BY short_name;

SET @tdef = 'census.hisp_pop(tract_id varchar(11) PRIMARY KEY ';

{8 FHLINES B BOR B3R o B — 4 id ok

WHILE @I < LINES(@labels)

BEGIN
SET @tdef = @tdef + ', ' + @labels[@I][O] + ' numeric(12,3) ';
SET @I = @I + 1;

END




SET @tdef = @tdef + ')';

FTENZFdef
PRINT @tdef;

A%
CREATE TABLE @tdef;

4 pgScript A LT T AT SQL Mdr A, ABIRATAT LA 7R~ G 4-1 F R
IR SEIHATENZ SQL, B SQL FAF Hh oy Bl WA~ A8 i, AT I/E RG] 4-2 g I A
248 1 pgScript HIZHRE, 1Zon Bl 3D LRI 61 4F Y census.hisp_pop K iE{T 1K
TR,

:fil 4-2  fdiF pgScript JERIETEH
DECLARE @I, @labels, @tload, @tcols, @fact_types;
SET @I = 0;
SET @labels =
SELECT
quote_ident(
replace(
replace(
lower (COALESCE(fact_subcats[4], fact_subcats[3])), ' ',
|_l )’ 1 : 1l , L
)
) As col_name,
fact_type_1id
FROM census.lu_fact_types
WHERE category = 'Population' AND fact_subcats[3] ILIKE 'Hispanic or Latino%'
ORDER BY short_name;

SET @tload = 'tract_id';
SET @tcols = 'tract_id';
SET @fact_types = '-1';

WHILE @I < LINES(@labels)
BEGIN
SET @tcols = @tcols + ', ' + @labels[@I][0] ;
SET @tload = @tload +
', MAX(CASE WHEN fact_type_id= ' +
CAST(@labels[@I][1] AS STRING) +
' THEN val ELSE NULL END)';
SET @fact_types = @fact_types + ', ' + CAST(@labels[@I][1] As STRING);
SET @I = @I + 1;
END

INSERT INTO census.hisp_pop(@tcols)

SELECT @tload FROM census.facts

WHERE fact_type_1id IN(@fact_types) AND yr=2010
GROUP BY tract_id;

M BRG] CLE R B — o . ATLABh A — 2 B h— A S A SQL 1B AR R 1E
oy, mAHK—5EHR SQL &4,
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4.4 PIBERATNERRITITX

pgAdmin A NFRIERIILTE DhEZ — it B REMS LA B T R ORIE P AT T &I 4T9F
SQLIEAHITE N, HE—4 SQL iE4, Alasid “MRA” Eis (&) stTLEE
BEIE MR T T RIEDR .

Bilan, HATLA TR

SELECT left(tract_id, 5) As county_code, SUM(hispanic_or_latino) As tot,
SUM(white_alone) As tot_white,
SUM(COALESCE(hispanic_or_latino,0) - COALESCE(white_alone,0)) AS non_white
FROM census.hisp_pop
GROUP BY county_code
ORDER BY county_code;

AV E R a0E 4-17 FrsmI BT IRE: . X R R — A/ NEs T, ARt T
RELIHLET LR HikB, UEWNZP IR IR Rl

oy - 2
e
census.hisp_pop Sort Aggregate

Temp Written Blocks

Sort Key ("le
Node Type

Sort Space Used

Actual Total Time

Shared Hit Blocks

Shared Read Blocks

Local Hit Blocks

Local Dirtied Blocks

Sort Method quicksort
Plan Width 40
Actual Loops 1
Actual Startup Time  0.883

Temp Read Blocks 0
Output ("left"({tract_id)::text, 5)).hispanic_or_latino,white_alone
Local Read Blocks

Sort Space Type

Startup Cost :
Shared Dirtied Blocks 0
Shared Written Blocks 0
Local Written Blocks 0
Plan Rows 478
Parallel Aware

Actual Rows

Parent Relationship

Total Cost

B 4-17. BUACRBERSGI

4R SQL 1% A A7 2% K HA% B9 Query (#£1f)) — Explain (f#%) — Buffers (Z&0p[X.)
EEH, MaE LRSS A, Fikbic s AR BN AT B HIZES, BT
EIELERE 2 4h, Data Output (FedEdnd) £ R BB S B R SCAR MR, AE]d ke

A
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tHan T PR,

GroupAggregate (cost=111.29..151.93 rows=1478 width=20)
Output: ("left"((tract_id)::text, 5)), sum(hispanic_or_latino),
sum(white_alone), ...
-> Sort  (cost=111.29..114.98 rows=1478 width=20)
Output: tract_id, hispanic_or_latino, white_alone,
("left"((tract_id)::text, 5))
Sort Key: ("left"((tract_id)::text, 5))
-> Seq Scan on census.hisp_pop (cost=0.00..33.48 rows=1478 width=20)
Output: tract_id, hispanic_or_latino
, white_alone, "left"((tract_id)::text, 5)

4.5 {ERpgAgentHi{iTERES

pgAgent /& PostgreSQL H T EIHMES I 1 T B, Rt el AT ATHE R Gt i
4%, A Linux/Unix 2459 © AT crontab; £E Windows H1, ‘& wl BRI 55 5L
R, FLE, pgAgent BERESS ThAEIE bbix A E K B —BHLE, A&
VERG AT 2, REE LHAEZR S pgAgent, Mk fTLAER Bt ERTS ., BASE
X G HLEE _EAEAT pgAgent, SR)51X% B 1% pgAgent i F]— 4> PostgreSQL ##ii )% L,
(HEEAZ R E e 26 4T pgAgent AT BhREZR AR 5, PATERHMESIPLEE EAE
Bz PostgreSQL AR &k tth, (% Fumcti Bt Uy, B AZELRIE pgAgent REASEHE
FSMEBY PostgreSQL ARk 55 #% . pgAgent &4 T PostgreSQL Zef4 A& atti L 11y, PR RATLA
T8 ik 4 AR 55 i O R S SR A il pgAgent BIAT R, fil4n, AnRTFRELRE—ANE EE RS
BHlLZk, IBLVIRATEEHEEFH PostgreSQL A 55 2% HH: pgAgent FIZ HFHE A JL i BN
W], SEENFEELE pgAmin FH X pgAgent PATERIE,

A ERan A {# H pgAgent, fE “Setting Up pgAgent and Doing Scheduled Backups” iX i
HESCHR R LB R A EIE S A6 LR I BT .

4.5.1 Z¥pgAgent

R W LL M http://www.pgadmin.org/download/pgagent.php T % pgAgent ) % 3 1, £
Windows b, /Rt A] UL id EnterpriseDB 2% ] 2 fi Y Stackbuilder %% {4 #11 BigSQL 2y &l
MY & A7 R % 35 pgAgent, ZE AL H 1Y SQL MIAS £ 7F postgres FE /A B Gl — 4~ &4
pgAgent I3 schema, #RJ5 4RI pgAdmin EFIKE FER S5 2, wTLALE H ekt B F]
—A%7 Jobs (TEk) HIHIT A, 4Nl 4-18 FioR,

E‘W localhost 10
E‘l_l Databases (2)

l_J postgres
l:J postgresql_book
% Login/Group Roles

Tablespaces

pgfgent Jobs

4-18; 24T pgAgent ;B89 pgAdmind RE
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AR ARA R AMHLES £ pgAgent RISTEMAES, (NFEAEBFHLE L% pgAgent
2 FumBI e, AR AT pgAgent H AT SQL BIAS, KX ANHIA HFELE PostgreSQL
R 55 St AT — R B AT 54 BITE 3 pgAgent AR 55 BT 6 B AOHR1E R ZENK P AORUR I B, —&E
HRIR A pgAgent & F i S BIEIA PATE S5 B da AL RR

B o 4tk A BT 55 BE LA i 4 4707 s AT BT, IR A U i pgAgent &
AT IR 55k — E X e X — bt R AU IR 3 8L, pgAgent B LA
pgAgent Il 55 Fr 8 I HRE R GEM P 10 B By RATHURIFI LS5, An R obitk P i
ARSI PAT I AL TR A 55 BB A U [P S LE A TR IR AR AL, AR
LS5 K.

4.5.2 MYIEES

BAENES WE WA EHRESR: ESPRULMITIHR, S80S, o
WA EHE LTS TR, B 4-19 EHE / 4B T 55 5 TR A

B 4-19: pgAdmin WD TRERS

feig—MES B, (AT E — % SQU i AsiE e — 1 shell BIA TR {E%5 7,
2 TS $ B shell A0 ES %,

INSURAERE TR SQL 154D, b b v i 22 b T I FLIKIAME B8 A, i
B DL T % A %5 5 Bof 0 SQL 2 75 pgAgent J %53 B AERY PostareSQL MR %5 2 L (7, JF
41 peAgent SEFTIH I /2 44 UBS RO HE 75 Y . 50 UM B 5 B4R peAgent £
FFULAR S5 o BN F b7 database. SEiHT AT A~ FHSIZ B UREEEILIY database, A5
URAERE TAEHEE IR I 25 5 W02 (b AR 1 6 M SCARE S B b T RS T




FEHAE R A S E S T E, B A TS0 RIENE B LA ZEE 1 Hfr database,
AR RIE B — /> R AR B PostgreSQL HE %, IR ZEHATHY SQL IE AIHIELLE
1% EIAH PostgreSQL _F A& S H#i,

IARIRESRE THATHUICBRAE 55, B4 KBRS & PATILAE S5 RIRTE R G HI SR,
an, 4k pgAgent 517 T Windows SR5E T, AR A MLALERAE 55 A 46 2507 A 119 DOS fir 4
FTIIAS s Akt pgAgent iz 17T Linux 58, ABAHLAL AT 55 BIAS 26 250 & 75 shell BIAS,

ZAESS PR 2 A& U AR B H e AT . IRAT R A P R T5e 5
SERIALBETT R AnSRiZ P BB AT RN AN AL BE s An Sz 2P IR BT I S Anfal b B, PR
DLk B2k F e DI A ER &A1, BEAPRCAG rTRES g H _Eix Se PR,

S PBEEFZIE, Rt L ESSTH RIS T X LB T, @ 7RI T mE 7R AT
VL Bt A 25 AT oS, fRER LA E 2 1 PATiKI,

MRIRIE L EHLas E %% T pgAgent, TMiX L pgAgent #Bi%E H [ —A~ pgAgent Al 55 v £ B
FE, IRLBINE N TR A X L8 pgAgent S TETR FEHICRTE RIS .

SRR AT RIS RAEE S RrErdla _EdhaT, B v DRI RIS v m _E
[ host agent (EHLAEE) FEIXE AFEEPSTIHRNES T B REYLA . XML L
[ pgAgent 25 KBRS 1Y BARFNLAE B CIMEENLAATF, M ZBg S,

pgAgent B & W BHE: & ARFSMWEIRU KRS PATAE, XEES

H & £ 0 3¢ 1F pgAgent iX /> schema A7, 1fj pgAgent schema — fi & J& T
postgres BB )%, pgAgent RS IWAFPATHIE 55 15 B LA & ok $AT
ftaftss, RIGTEPIITERPIEHEIES BERE RS ABIRES ., —ik
Ui, AT REGX R IEARRY PostgreSQL IR 55 23 F11 pgAgent =iz 7 T R—& IRk
Fax LR, ARFEAE BN, ZH AL EEE . b, —& PostgreSQL
MR 55 2 ATUARR 55 T-1R £ &8 B AE AR 4L -AY pgAgent,

—ASERERERHMTE S5 B A 4-20 B,

E}--@ pgAgent Jobs (1)
=-[£) maintenance
lﬂ‘b Schedules (1)
R Daily
= = steps (1)
- Vacuum tables

4-20; pgAdmin RELH pgAgent EIHES
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4.5.3 —EFHAMpgAgenttHXEIfTER]

ARIR SQL ARSI, IBL e UL B & pgAgent BITTEHEZ R SL B B SS
IS, MRS, FAREEE RN NOIEE, AR G, BEREEGE
pgAgent FIEHES AIRATAMIE G R NS, RFEER postgres ¥R EFH AT~ 61 4-3
EOESTaR

T 4-3  ALif) pgAgent FHISER A TE B

SELECT c.relname As table_name, d.description

FROM
pg_class As c INNER JOIN
pg_namespace n ON n.oid = c.relnamespace INNER JOIN
pg_description As d ON d.objoid = c.old AND d.objsubid = @

WHERE n.nspname = 'pgagent'

ORDER BY c.relname;

table_name

I
+
pga_job | Job main entry
pga_jobagent | Active job agents
|
I
|
I

pga_jobclass Job classification
pga_joblog Job run logs.
pga_jobstep Job step to be executed
pga_jobsteplog | Job step run logs.
pga_schedule Job schedule exceptions

RYEFE pgAdmin HlSE pgAgent SERHESS AL ST H BRI A C LA WS 1, (2
ARARBCE TIRZ ENHES B IR A RA R H CHVERMESPATE R BT, B2 THEEAE
B SR ER RS AT . IR0 4-4 BOR T IRAVELLSE 0L T 2% S — iR,

Bl 4-4 FIH A RIFGEHERHME S HATE R

SELECT j.jobname, s.jstname, 1l.jslstart,l.jslduration, 1l.jsloutput

FROM
pgagent.pga_jobsteplog As 1 INNER JOIN
pgagent.pga_jobstep As s ON s.jstid = 1.jsljstid INNER JOIN
pgagent.pga_job As j ON j.jobid = s.jstjobid

WHERE jslstart > CURRENT_DATE

ORDER BY j.jobname, s.jstname, l.jslstart DESC;

A IR E AT 55 B e 7 254k Zh . A pgAgent F A REAERRFINT shell BIA A4k 4T
R B IR M, A& Jsloutput FBAR ML shell 4yt 125t 2 TRAH T
FRAR L EH L T B R

1E Windows *E& |, HET/AMAR pgAgent 2% SAEZESL | EPATHRINN
shell BIAS (AT 45 R P AP TR, AR IRB ] TIXFENL, IBL R
PRGBS "R 2057, X A0 bug, FAl
= AERELEPSRIA T REE R A .

W
N
it
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BOE

HExE

5 HAbFA B E—FE, PostgreSQL 3 FE4t A, FAFER AL HIAL . WA BILL B AR IR
RIS S FHAVEAE 2T . {H PostgreSQL HISERE ZALE T Bl SCRefiid . it X A H 3R
], W ARG, XA, JSON, XML AR HAbAR 2 5cta 2y, g S+ P B @ SR
R, REEAZ——I 28 PostgreSQL SCHRHFTA KRR, ARIRTEZ TG, HHLT
2B M. Bl1E E 4 PostgreSQL S MU FHiE A, UL AL BRI Ty
Il PostgreSQL 5 HoAth K415 42 A W L a2 .

AR BT THHR R B AT, BB e 2T Z b, PostgreSQL A& Fiiia e M
Bt TIREsER, PR R A BT SR, AR A — L EA Tz AR,

BT REAE R £OO XM RS BT 25" 22
FREMERsRA S, tan+, - % [, BRI ATERAN SR —TtisR
PRGSO ot iAr . S s, E i e mx AR
a2 I Fr AR & SCR AR, FARIR S0 B ok Uik AR, o X Rl
PADR VLt X A A5

5.1 #H{E=E

PostgreSQL S5 IRV S, /I, TF BRI, AT HE T A2 serial 2
TULA e —A RAE S BT F11 A B R 5

5.1.1 serial2E#H
serial BAVHIBHY L 328 bigserial &M F AT UL H o) A BUs B AUE R B KA, —
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MRRAGH TBEAGEEEATHETE, SWIN—A% TR E A serial AL
VERN T EE . FEATRI I EE B 7 o X e 2880 B AN R RARIT, — R i LA Y 3
autonumber, QIERIHAIRIEE T AT BRI, serial, A4 PostgreSQL & i S HAE
FyEEARINNER , [BIT B sh{Ei1ZZE P fE schema H Gl & —/~ 44 table_name_column_name_seq [
o, BRI EIZFF %A 7w B BUE R IR, 4Bk T 2 CIFMIBR L serial &
B, B4R GERIH 2 B 2 MERE BT,

£ PostgreSQL ", JFHIH St —Fhgds 295 =, "TLAE L pgAdmin EIFE A 1 84 ALTER
SEQUENCE 1 AR B BRIZ X &, wLARE X YA A E (a2 kR EME/ME) ,
WAL E GRS K, BR—BRULTFFIME AR A, (B /Rt mT DLR 15 h i
W, HEHL K increment A TR AT, 1B —Fh S O BCHE BV 7=, RATLLE
CREATE SEQUENCE Ay 4R B3I, BRI LIFE £5kF R —A 77, anRETA L — S
Bk RWIME—BEE, IBLaxFhE RIS FHINI BB 18,

NE L F LR —AER A S A 8, o h ok R — A2 5k integer Hi3
bigint 5B, SR)G+eEHERIME A nextval(sequence_name) B[, ELEUURG 5-1 iR,
w5 5-1 e b AR P55 A pl g

CREATE SEQUENCE s START 1;
CREATE TABLE stuff(id bigint DEFAULT nextval('s') PRIMARY KEY, name text);

SRS RASIELAN, HRPGSEILHRE A Z RN, Ak iRiE,

MRPREM AL T kA serial FERIFK, XIKRED serial FERBEMTFFI
%\ Al LA FENE BT A B A4 B B I AR SR 4 —2.,

5.1.2 S EHEFREE

PostgreSQL # —/~ 44 generate_series 1Y R {% X 52 IS4 24 B sk g, BB A IE 3R
B R PR WA EE e S AL ThRE . IR R AN . BT DA SR A B — A 4% —
BB, AT UL SR A B — A DA — s B[R] TR R 1 A 25 1R s 3 1 B s
it iE 751, generate_series BRI 5 (E ZALfET, PRATLARE FH B A b1l SQL H iy
for P38, sRfHl 5-2 {#oR T anfal 2 g — 850751 . Rl 5-13 {87R T anfar Az st Al 71 o

M 5-2 {F HRIER PR S HOR A AERF7
Tl 5-2 [ ] generate_series() EEAE R KA 13 FUEE 5]

SELECT x FROM generate_series(1,51,13) As x;
X

1

14
27
40

MEAALK, MEBINTKHD 1. GoRfl 52 Fior, RalLAEA—A R 2K 250k
X T EETR B LRI K. BINEER.: SSRERKEASBHBENHEE
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WD), Bk, REFRMAIX LR T 51, HiJs 85 40, B2 40 fEnLk 13 5t
S LR,

5.2 X ZANZER

PostgreSQL A =Fhix L RERI SCA BB 27 . character (HUFR>A char). character varying
(HFRA varchar) Fi text,

Y TR EAE GBS . IG5 0L KX E S IR 5% K PR, A R AEH char
A, INRAFHEII TR BB A F] char 8801 LK, BB 4 PostgreSQL 2% H Zh7EJa i
FZEAETE, BRI E K E A1k, MHEL varchar B3 text, char [45 ¥ 55 2 4% AL
il SHEAFH EAR T, SRR TR 5 B KA. ATLARMIARD R, char
Eb#2 varchar fil text A EAMYEREM S, H—2 &5 AE L0, aREFHERT
FrER, i varchar 2680 24453 S varchar AU BRI, Boh S B BORK .,
text AU fll I AR E Y, AR K,

varchar ZE7 ) i KK B HL S rE D . AR AN ERYIE, varchar 5 text JLoP A ]
X B0, AH 2450t — ke IR D 5 PostgreSQL I, 3 iA L REF L H — e MY 75 5,
Ftzn, ODBC JREhRILART varchar B ATHER, HIA X text A4k, varchar F1
text B FENTEfE A2 A LIRS HZ) 1IGB, XE—MRRME T, L L, RGAEES
FH TOAST HLAHIAL R I — M BEAEfiff GUR /DRI 2

A MNANAPLZME K FE varchar 5228 H text, *FX—48, WA —EBEARMBF
Fo WEASRRERA B, 1E25% “In Defense of Varchar(X)” iX & f#3CLL T fifix
B4R

AHE, S TREEE G MR, TR TR RAPRIEE AR > KNG, B
LU BAR, BERERSIFSX 0 R/NEHILLR B, ML text, Xf varchar 78 BE %
EEEERG—, IRAE “Using MS Access with PostgreSQL” X &3, R 1 anff
ffi varchar 8B IR AN X sr K/ B bR H EZ 51,

521 FHBREAH

WM F PR RIERSE. HE (lpad, rpad), B2 (rtrim, ltrim, trim, btrim),
FEECT 4 E (substring) DARGERE (11). /R 5-3 R THFTEE, RS54 58 THE
s QHRAE,

= 5-3 {4/ Lpad Fl rpad FEATHEFEHEAE
SELECT
lpad('ab', 4, '0') As ab_lpad,
rpad('ab', 4, '0') As ab_rpad,
lpad('abcde', 4, '0') As ab_lpad_trunc; @

ab_lpad | ab_rpad | ab_lpad_trunc
........ U
00ab | aboo | abcd
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O WURFFFRBILITERE, pad MEAKIT, il Hatir#is.

BINEOL T, trim BEH TRERZME, (HIREATUMEA /RS %, fRrRZsinii
FIF.
Bl 5-4  BYERAAEFNTAT
SELECT
a As a_before, trim(a) As a_trim, rtrim(a) As a_rt,

i As 1_before, ltrim(i, '0') As 1_lt_0,
rtrim(i, '0') As i_rt_0, trim(i, '0') As 1_t 0

FROM (
SELECT repeat(' ', 4) || 1 || repeat(' ', 4) As a, '0' || 1 As 1
FROM generate_series(0, 200, 50) As i
) As x;
a_before | a_trim | a_rt | 1_before | 1_1t_ 0 | 1_rt_0 | 1_t_0
————————————— B D T T T S
0 | © | o | 00 | |
50 | 50 | 50 | 050 | 50 | 05 | 5
100 | 100 | 100 | 0100 | 100 | 01 | 1
150 | 150 | 150 | 0150 | 150 | 015 | 15
200 | 200 | 200 | 0200 | 200 | 02 | 2

BH—RA R FEFF R ER S string_agg, BAELERG] 3-14 R THAL, Rl
B 5-26 FERILEE,

522 RWFHHRIFFTANA. RIEFFHH
PostgreSQL A7 — e aT LI o8 73 e

split_part K8 ] LUK E L B ICE M A B E 4 W o B = 57 B dh B sk, anon il
5-5 Fiis. X HIATHC A R S o MR R R e e,

i 5-5 By BRFF AR S 0 AR

SELECT split_part('abc.123.z45','.", 2) As x;

X

123
string_to_array e % w] LLKE 3k T [ 5 47 R AF 0 = FF R R o0 A — AN B, st &5 4
string_to_array il unnest %k, WL —ASF PR BRI AE FICRAT, 2Rl 5-6 FioR,
T 5-6 Rk T E Sy B AR R A B R IT Al AT

SELECT unnest(string_to_array('abc.123.z45', '.')) As x;

X

abc
123
z45




5.2.3 ENREXFER LA

PostgreSQL Hf 1E M ZRR 1 L F@ R H 3R, PRATEAG & 2 Tk &5 R s oA R B8
e, I H TR R AR R E . ARSI (back reference) {ENAY—
e B T AR TR . AR AN/ N B RGICA T X SE N 2 . T T RS £ AH
KIEHE., EZ% PostgreSQL B 5 Py “BislItie” Fn “w4FHss” X mNE.

RO 57 JET T AR IS T A B P T S AT Rk AR,
SR 5-7 5P 5 PR A H 1 S5 £ TR

SELECT regexp_replace(
'6197306254 ",
"([0-91{31)([0-91{3})([0-91{4})",
E'VC\\1V) \\2-\\3'

) As x;

(619) 730-6254

1A \\2 BRI AL A AP RTT . AMEAFHL (\) Sk RS, PRIt
BRI A—A RS R M. E' R PostgreSQL FIREA 1AL, Fon/aZiiRE 717 R —
G, AT DL\ AORRTR T R %A IR T S SORKEEE

[Rix—Arrdsh iR T — 2 iSRS, JRf 5-8 {Hyn T ARl L — 4~ SQL 15 fitRtix
SE SRR ELHDRIE DI R AT .

{5l 5-8 FSCA Y HLIE S R VR A PR A TR ]
SELECT unnest(regexp_matches(
'Cell (619) 852-5083. Work (619)123-4567 , Casa 619-730-6254. Bésame mucho.',
s'[(]{0,1}[0-9]{3}[)--]{0,1}[\\S]{0,1}[0-9]{3}[--]{0,1}[0-9]{4}', '‘g")
As X;

(619) 852-5083
(619)123-4567
619-730-6254
(3 rows)

il 5-8 v HIZI R PEBCER N 40T B

o [(1{e,1}: FHhh2 0AEE 11 (.,

o [0-91{3}: & 3 kT,

o [D-.1{0,1}: MEHEOANBE 1 1). - BHE ..

o [0-9]{4}: IR 4 (k7.

* regexp_matches R A2y iR [AIARHE — AN IE N2k 20 1 VT Be A B0 7R dh 40 . 1% R B
BIE—MNAZ 4k flags, BATAHHEANER g, g % global, AIFETIHiTe8MER
R B FTA LA LR 8, BA TR B E AR —A e, AR flags &
¥, MLBREIMER RAOUEE AN b E, 1EEE, flags 25h U E £
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AFRid. Bilan, ARREIENZGER R &H LT, YR L AEMOE N VT EC S ANX 5
XEEFRIAR/NE (BIAER/NSHE A ), RIS A 2R B A PCBe A 555 B i A
OGR4, IBARTEAH gt XANME Abrid. BRICCAIME LR —tekric, 2%
W95 R LN E 75 T “POSIX At b A AT 9 2 5,

o unnest FRECKHE— NS TR AT 5

Al —/NMENZRE A DA Z 5, ean, \\d f3k [0-9], [HIRMTEA
B0 TEMIA FRIMAICRIA AR KM, RO S ns 5 B AR
Bik.

IR AT L 45, ILTLAEN substring Bi¥, AWnfil 5-9 Bk,
T 5-9 MBS AR IG5

SELECT substring(
'Cell (619) 852-5083. Work (619)123-4567 , Casa 619-730-6254. Besame mucho.'
from E'[(1{0,13[0-91{3}[)-.1{0,1}[\\s]1{0,1}[0-9]{3}[-.1{0,1}[0-9]{4}")

As X;

(619) 852-5083
(1 row)

B T IENERA AT FHIABLE A 5o, PR T LR IE N ZRA S SIMILAR TO (~) BBfF—
R LT AT DA H PR A 1 RIS SR description FBt
SELECT description

FROM mytable
WHERE description ~

E'[(1{0,1}[0-9]1{3}[)-.1{0,1}[\\s]{0,1}[0-9]1{3}[-.1{6,1}[0-9]{4}";

5.3 Hf[E)ZKE

PostgreSQL St it [] 2 7Y {4 S £ 70k & T N BE S Y. B T % LAY H 391 Fn B ] 26 7Y,
PostgreSQL i S it X, FFREMS % WA R X 6 5 A Bk 4T A 2h%#0 . 4P PostgreSQL
B — SR R SR 25 A, 4 interval, iZ2E8A0WT UL T X1 B Hikk Rl dE 47 8RB L,
PostgreSQL 1A 1ETC 75 KFNTCSS KITHES: , X ARFRAT A H A T ik X A & 77
—SETF AP IEN,  HEax Se AR RS SR, X TA) 2R A AT DA A I A] [XC fi] fr g
&, HHARME T KRREEX LA KB HEST, REIFES], 5.5 TSR RiEA,

TEEHTIRASH, PostgreSQL 2 #F 9 Fh 516t A1 AH I o B dE 2 7Y . iR x Se 2 7Y 7 [A] Y [X.
IR, AW TCE: A A R 55 Sy seik £08 HR R 23, BR T range 287941, HoAth
BT A 2T ER G ANST SQL Arif . Ol S H A B0 22 e £ S Fpik £E 2R op (g3 5 i A E BT
A, Oracle IFFAYZETAIE £, SQL Server Hk, MySQL Xk Z.

PostgreSQL F) 4 Al (] 28 AR A H AR 2 AL o X T He b SRR IX Y22, an R Bt e IR 55
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TR X R A T ok 2, MIRZ R A iR 77 i (50 HE & B S B  UB X E AT IR R CACR IR

B —F, BT RA eI T E R4 248,

date
BRANAFEH . B, 4, BAERK., /N fRE R,

time (R time without time zone)
LA/ 5y BME R, AT H IR X5 R,

timestamp (X FR timestamp without time zone)
BRRAMET D (£ AL B) FmkE (B, 5. ) BdE, AR XER. B
e, BIAERE ST s ZEAR 55 4 B e X A5 8., 122K Be A i ok S R B (2 [ 2
A,

timestamptz (XFR timestamp with time zone)
ZRAER AR T B, BRI X R R, ERGNG, ZRB T BHEZ&LL UTC
TR BT RIS AR, (HY R IR TR, S BEARSS 2% B X 15 B E A T4 T
R (XA RTEASE RS [ P 1 S51ER o BIEATIRE ) o A0SR VR A B RV A X
dE, L7 timestamptz JeAU T B rfiitt, PostgreSQL 2% H Zh{# FH 24 A Bl 4 AR 55 2%
MR XS BORANTE . AnRE ok T 88 FEAR &5 de WU X B, R AT LG 22 1) H SR A B il
Bimk £ T2,

timetz (XFF time with time zone)
5 timestamptz ZEUAL), (HIZZAIME FARIRAC, BB RARER TR X8 H%
ARG E, ZRARERE Y A A& Z AR, A RGREIE S A T RRX A A
JC H AR B RY, RE rTRE S K EL B S0 A It D IR TR B Y, ALt B A
HHEML ARG LR E (Fl4n, Unix BHRIZETORLGT 1970 45, K& 51 B 5k
& 197045 1 A 1 H, BXFIEFEAL, Z4R),

interval
ZRAIRAR T — /A BB, A rT DA/, R, AL s Hibko g, %2k
AUTE % B RN A T Bes I . Bilan, B MELEFF 45 666 K25 5k
SR, IBLREIAERINZ]_En KD 666 RAY—A~ interval 2RAUE, ghalLA%n
T8 S KT A HE R

tsrange
1ZRA R T2 X timestamp with no timezone AYJT[X.[IFNFAIX ], 1Z2RAAE AN ]
BN FF X B A X RIPREAF ., Hl4n, '[2012-01-01 14:00 2012-01-01 15:00)'::tsrange
FE LT M 14:00 FFAEF] 15:00 ZHi45 R — 1 BE Bt . 1557 PostgreSQL H /i FMt i “IX.
BZEA” —FLATE 215 R,

tstzrange

1Z AR T2 X timestamp with timezone HYFF X [AFHFH X ],

daterange

%A R] HT5E SCH B FF X R AP DX TR o
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5.3.1 BIXi¥f#

PostgreSQL H A Ak £ S HF I XAV B IR 28 1Y, R T BAA — A WHYERE, mtailh
PostgreSQL 23 {£ H 3IANIR (A 2B H AL il AN E I — AARICRARTRI X . X PR e i
B AnROREEE TiX A — AW XS 8 . 2012-2-14 18:08:00-8 (-8 fRFLL UTC I ALE
8 /NIFFIIFX) , PostgreSQL PFBH S & ix 4 TAEMY:

(1) it R3] 2012-02-14 18:08:00-8 fXZ&R (1Y UTC FrifElstal, #k2& 2012-02-15 04:08:00-0;
() #8 B3R HHEA S UTC Frifeit a7 T % .

LAURERIZE SR T BRI, PostgreSQL & X S ERY :

(D) LA BNA e I X VB D e e R ZE Rl X, dnskfee, WIABAE EIR S 45 Eid
BRI X

(2) TR LI X AE X T UTC At ] A 25 (fFF America/New_York Bt X k15, 5 UTC
HII 2 =5 7N

(3) #R4E UTC Hrofii [a] Fort D (k25 4 24 Bbisk ) (2012-02-15 16:08:00 0 22 =5 7
R3] 2012-02-15 21:08:00) 5

@) BRI EEER (2012-02-15 21:08:00),

LA, PostgreSQL JHi A A7 i X A5 6., 1 U (8 FIN X AR ERAT H AN Al 44454
UTC Aroflt il FEA7 i ok BEIR AT X AE B 1. 24 PostgreSQL 754 Wi H I
A5 RN, BEBFERATXIER. HP%, Blad, WS aRrnXiKE, K5
{E AR5 — At XK UTC i (] 45 A et Bz i X RO IRNMEJE PR SB R . AR IR (E
FT A X AR SR BAR R, 15554 T R 55 2 A — IR XCHRE B 55— NI XA R AR
(B PRI Bt el 55 85 AN FELL L, SRR RIS R 0L T, B2 B AT
X A5 B HIIFIR SR AR S A —HE T . REREERAAE, (HESEER, R
%5 W B WUILEX R DL S AR

IR — A AL B 2 S B R R . R 257 2y w R 55 85 AR ER B AR AR
7, MRg5 @ rhidase T & DERIFFT 1E A, JREAEM timetz AAFMERY, SR)FIRGLITF
T—5HIZE 5570, o R EAR 28 57 BT LT, SERATHTE RIS BN SRR &
BB PE, PRSI VEDLI AR b 7 f, TR T AR+ e B IR 55 &% b il ok
TNy EREME R R AR 7 s, AR AR R AR H 4 L 2 AR R 4 . T
[HA AR 2 PR Nk R, A AU BR 4 mIFT AR TIRHREE L, 3K
AFIR g/, ABURAT LA GGX = /N RN ZZRE B 2 2 KRAVIREL, X = TREFEN
R R A A,

T LEAIGIT, RATRESE . BEARIX A fEk, SAfh b s s A XA R 207 R
ALUTILA . B, XLERTUEEN B ST R, il % 1 5BiRyF o5 sh,
an, BEfEE 2 RIRI AR b 8 s W A, 11 mEREASHL, (HARTZL R Eh
PERR 55 &5 BT W, Anfak Leivt i) A BT ARSE T T RN 2R R A, AR 8eR KK T .
(T S R BAR R A G, RFEF A X AE BRI L WA AZ LA R RO AT, 55
I P I DR B S T R B R AR T RENS I S AC B At SRR [ TR A I I LE
FAENTT, AR A B i vT RE S e R BRI R T 0], B 2 e 5 2 B 42 B o) 4
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BROL A IR ok BT PR IR ) A5 6L . T R R A BROT A IR 2R A — (R JE EL B T
1E, EHEA2MAERT kL1 W& E R AW HE, JHERTIR £t 2 R 28
B (D) AARSCHT R

XA AR ARG AL 2ZE R A RILR R, AR, 28
AL AP UT, O AL, 2 b B BRI F] A& 2012 4E 3 11 HERE 150
5o MUbFEERY, 24PN AR 2012 46 3 A 11 HE R 3 05 10 5, BBk HX
BOREEIAL T Z KR 2 SR 20X A [ — A G A, I AEx B kAT R i R AR
TEA BRI, hEt R U R R ATERIE T AnRAEH] T XA SRR, SRR
I} ] D B Ak A 20 3B, b T — B R IH 4 L LS A AR A TR UL, XM ERBARE
FER . ARIA TR X AE BRBER R, —ESBRIRNEZ,

SELECT '2012-03-11 3:10 AM America/Los_Angeles'::timestamptz

- '2012-03-11 1:50 AM America/Los_Angeles'::timestamptz;

DL AR B ZA 20 208, SRMLL TR B LA 1 /N 20 578,

SELECT '2012-03-11 3:10 AM'::timestamp- '2012-03-11 1:50 AM'::timestamp;

AT LA B RAT XA R Y B 28, Aonf] 5-10 s, B ARHE R

I DS AZBLAS ST I, B R 8 e IR 55 8% 0 T i, B DA il tH R TR R I

XA S LA N /], TR, M EORET TS, XOREMER, SIREARA

fR Al Z [ BoR ZE Sifi ., AEBE & R GENFRZLL UTC brifii A7 HY o

T 5-10  F ARHE PR — AN XA R ], A 2R 55— AN X A B it ]
SELECT '2012-02-28 10:00 PM America/Los_Angeles'::timestamptz;

2012-02-29 01:00:00-05

FERM] 5-11 H, FRATEERGR B AN I XA TRV, DR X A2 A 4 SR AR T3 T Y
B FEAR 55w _LHATAR S IR I AR RIS A o
A 5-11 RETR A5 BRI TRl B e A Ay A T I DX R i) oA

SELECT '2012-02-28 10:00 PM America/Los_Angeles'::timestamptz
AT TIME ZONE 'Europe/Paris';

2012-02-29 07:00:00
VL BRI SRR TiX 24— (U4 H ] 2012-02-28 10:00 p.m. % ELEZ R 2
MHI AL ? 1EEEE, WIS RE AN T UTC bRt m I 200, BIMEEE,

ATLLE S B ARRmIE UTC B 223k 4g @ — AN, mTULTG R 456 | R & A B X 1Y
B4R (http://en.wikipedia.org/wiki/Tz_database) ,

5.3.2 HEHRTE KA AIE B A S H
IFiE AR (interval) KAYRYSIAMAEIL T PostgreSQL Ht H HHFNT A 2 B By %5 s Tk

Feo AAREA interval 28, FRATEA L1101 —HE R ok Kl Leiz R I RE, R HAh
BAR A X 4 TR, i interval 287, WTUARE SRR ZRAY Inisoz SR B HIFNE
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A BEA TR NESCE ARIRERE . TR Feon T T FT H RN R 2 A s SRR R 4L
MAILSERF (+) ATLAME—/NIHE2EAE En b — Bt i Al R «
SELECT '2012-02-10 11:00 PM'::timestamp + interval '1 hour';

2012-02-11 00:00:00

PRULRTCLREF S interval 2850 E 540N .

SELECT '23 hours 20 minutes'::interval + '1 hour'::interval;
24:20:00

FHRGS AT (-) WTLAM A (] 2R B b ik I — B sk i) 1] B «
SELECT '2012-02-10 11:00 PM'::timestamptz - interval 'l hour';

2012-02-10 22:00:00-05

R 5-12 FRESR T IX R B &2 BT OVERLAPS [ HE:, RN 2 5iaE Ik RRA RS,
WL PEGER G A true, XA ANSI SQL FrifErpHLERIBERT, HBERZEN T overlaps B4
$. OVERLAPS Bz BATEBIN MBS, Al 2% — M RIENE ERA &, ERAiA2
56 /NI R) BRA0 R A] A5, OVERLAPS S BRLAF 255X 5 /- I 1] R B VB T2 P XD, sk
VLA S S ERBN, SR SRS ERBEN, X5 BETWEEN {Fidia /AT H2
A —FERY, BETWEEN &I\ Al df s AN ah s S 2 W E EX NP, BRI E P R B
AR RGN A Fn Sk SR s A ARTR] (AR AR ] 015wt 75 ok 2 I 1R B BE 2 0, Ho gl 2 Uit () Bt
R T —/ABFA ), XA ZERASE BT AR, R OREF 75 (¢ B OVERLAPS iz
T, EEUBIEEX A,
w5 5-12 iR BN H 1257 B OVERLAPS iz BRAF
SELECT

('2012-10-25 10:00 AM'::timestamp, '2012-10-25 2:00 PM'::timestamp)

OVERLAPS

('2012-10-25 11:00 AM'::timestamp,'2012-10-26 2:00 PM'::timestamp) AS X,

('2012-10-25"'::date, '2012-10-26"::date)

OVERLAPS

('2012-10-26"::date, '2012-10-27"': :date) As y;

B 1 i s B IR IR BT LASL, PostgreSQL ik 3¢ —LE N A 8 AU Ay R 4L, IR AT LA
PostgreSQL ‘B 77 F-MHAY “ H AR ) 2 7Y AR FH ¢ R BORMR ™ — 17 v A 31 52 B 1 R K0 71
%, FMHEROEER—A 61

FATE RSB T &) IZ 1 generate_series (A%, RAT LI H I i) 25 78 5 FH 06 e 4%,
BEist B { F interval RAUEE K,

ARl 5-13 Fror, TCAR A B B s 2ok A B, T DU FH 78 [ B B 58 A3
B9 ISO 4%, “yyyy-mm-dd” K% A H I, PostgreSQL £ H ZhiH BIA [F (0% A, AR
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B2 UL, FAIMEI T 1SO Friflette s,  TRAEAN R SCAE i HBIRI I RS o A —FERT .
M T A BB A5, AEROR R 55 8% 2 Tl o 3R A 2 S (91 2 Tt 2 A A2 B AR X
ZESt.

SCf5) 5-13 il generate_series() BRIk AR Bt [A] 741 4 20
SELECT (dt - interval '1 day')::date As eom
FROM generate_series('2/1/2012', '6/30/2012', interval 'l month') As dt;

2012-01-31
2012-02-29
2012-03-31
2012-04-30
2012-05-31

T —Fh 2 H (o FH AR VR A2 AN B BRI () 2 R A B8 Hh fh B —358 4> . #E PostgreSQL HY,
Ik date_part Fll to_char BRI LASEILE B AR, /R 5-14 FBR T {87 A BR 5 F 72:
G, BN T AT X AE B B R AL K A A I AR R B, R A1 RR
Pk 7 —AEEREX. (US/East) HrRgEs B AT (L R R B, AT R 2 Rk
%, RIIZRI G — 115t AR LA ET T
R 5-14 M\ H ISR 2B PR BG4 T 3R

SELECT dt, date_part('hour',dt) As hr, to_char(dt,'HH12:MI AM') As mn

FROM

generate_series(

'2012-03-11 12:30 AM',

'2012-03-11 3:00 AM',
interval '15 minutes'

) As dt;

dt | hr | mn
_______________________ e
2012-03-11 00:30:00-05 | © | 12:30 AM
2012-03-11 00:45:00-05 | 0 | 12:45 AM
2012-03-11 01:00:00-05 | 1 | 01:00 AM
2012-03-11 01:15:00-05 | 1 | 01:15 AM
2012-03-11 01:30:00-05 | 1 | 01:30 AM
2012-03-11 01:45:00-05 | 1 | 01:45 AM
2012-03-11 03:00:00-04 | 3 | 03:00 AM

generate_series P ERINAE B2 timesatamptz AR B, FH2E B K EHL A timestamp

5.4 #HHZER

KR AE PostgreSQL s A ERM MG, EAEMERERE. TEH INFIANY 147, K
B 26 R fffict B v A R TR TR S5 S R E B AR L. £E PostgreSQL W, A4 HE
RINHRAH R LA ZE R B T, AR IR A L T — B2, A4 PostgreSQL
SEJEE A A B — B R, Bildn, integer A7 — AN HH I YRS KU 2 Y
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integer[], character WAAHHR I FFFELA KA character[], LASLSHE, Tk gm—Ltk
AR AL 1 A BB, AT LA BRI — N TC R ARIRRAL,  BeAME A —Se FH 45
B RS, VRATLAM PostgreSQL B 5 T “Sel b Bfnia BAr” — Vb A5 4 5r s
R BOFTIB BTS2

5.4.1 HAHE R EL
ARG AR T A — NN T E TR, BT
SELECT ARRAY[2001, 2002, 2003] As yrs;
MR TCEGE T AR BIIEEREF, A2 DUE X A8 2 —Se iy eh 5
array() SR B E

SELECT array(

SELECT DISTINCT date_part('year', log_ts)

FROM logs

ORDER BY date_part('year', log_ts)

);
RV array BB RE TR s BE R AR IR 45 RSB0 B, (RIRIRAR T LMRE — 1 E &
FARRBIEAR ISR, XFEIL T LARG 251555 . 5.8.6 TiSTE/RIZ M,

PRATAE—A B LA T 1 Hhods 1 S B Ao — D BBV B, BT

SELECT '{Alex,Sonia}'::text[] As name, '{46,43}'::smallint[] As age;

{Alex,Sonia} | {46,43}

RIBRILAH string_to_array RECHE —AN FH & E 2 B fF o0 Ba ) w77 R #6830, anonisl
5-15 B,
Tl 5-15 KA FEFAR I 7 BRI A B

SELECT string_to_array('ca.ma.tx', '.') As estados;

estados

{CA,MA,TX}
(1 row)

array_agg ;=—FhER A S, BRI T B —AE R BN EIR B AR, ARl 5-16 Bk,

~f5l 5-16  array_agg Bf % {8
SELECT array_agg(log_ts ORDER BY log_ts) As x
FROM logs
WHERE log_ts BETWEEN '2011-01-01'::timestamptz AND '2011-01-15'::timestamptz;

{'2011-01-01', '2011-61-13', '2011-01-14'}

fE PostgreSQL 9.5 1, array_agg R ECHTHE 1 SCRHECH R BIRE A AN S X —RET). EULRT




BIRRA A, AR R E @ array_agg B —HE B R A0 45, BAMEETIA .
array_agg Z AR A S X —RE D EERIE e 50 B H £ A8 ch — R E S 1
HE, WoRfl 5-17 Bios,

R 5-17  HRYE —ER A 2 AR
SELECT array_agg(f.t)
FROM ( VALUES ('{Alex,Sonia}'::text[]),
('{46,43}"::text[] ) ) As f(t);

array_agg

{{Alex,Sonia},{46,43}}

(1 row)
A ZAE N IZThRE, R A RO AE R T SR B AR TR, T HLE IR A AR R
HIZEFE B —HE, AT IRUEIX— s, E7Rfl 5-17 v, AR ih Y AR I B i T 2T 3%
fie, Gi—k text, BIMURTCAER], il R 4 B2 e TSR BoRR R A )
. I NA, AR, AR — e b B A B N 2/ BCERARTR], WX —dib 4L
AT LARRA A,

542 BHATERFAICRIT

TN BRI VE R G2 unnest, i & T DURHBCER TC SN JRIF B — M & T
FICKIIEERIE, AuRf] 5-18 Fw.

0 5-18  {#H unnest ERECRELZEIN 7] & TT

SELECT unnest('{X0X,0X0,X0X}"'::char(3)[]) As tic_tac_toe;
tic_tac_toe

XOX

0X0

XOX

YRAT LAFE—~ SELECT {&A)H {1 £/~ unnest A%, (HANR4EA unnest JBIT S5 HYIC R 177
A5, W FATFT, LB F &8s R X Be gk AL Z R E R, Bkl
FAKAFELAR,

R 5-19 {7R T —A~ unnest JRIF S v SF A R4, k2 DA unnest #3170
e, BATEHRILTAR 317,

Rl 5-19 24w F B Y R 8CR
SELECT
unnest('{three,blind,mice}'::text[]) As t,
unnest('{1,2,3}'::smallint[]) As 1i;

...... +-
three |1
blind |2
mice |3

BIEXE | 97



IMPEPRN BB — D i — e, IR TC BN 75 T, RIS
AR ARl 5-20 FioR,

Il 5-20  ZATCH T HIECEH R I TR HIECR
SELECT
unnest( '{blind,mouse}'::varchar[]) As v,
unnest('{1,2,3}'::smallint[]) As 1i;

PostgreSQL 9.4 H1, unnest L FE T 2 MAZR, ZEBASAERAN FHEOME ' MAZE
null, F7fY unnest [P F B0k 5L, & R REFHTE FROM Ty, JRfEl 5-21 ff H T WK 435
Y PostgreSQL 9.4 i X Y unnest, FFIEIT T /nf 5-20 RIS %5 4 .

R~ 5-21 {f £ 2 A S unnest BRI A A4 4

SELECT * FROM unnest('{blind,mouse}'::text[], '{1,2,3}'::int[]) AS f(t,1);

mouse
<NULL>

5.4.3 HAMFS 5k
PostgreSQL X ## (i Hl start:end B M B FE 715 o BRAESE R A — 4 T4
H, Flan, WREFB DR ELRIAE 2 M2H 4 Do ENHEH, "TUFEH
VAR

SELECT fact_subcats[2:4] FROM census.lu_fact_types;
AR ZLRE A BEERR ke, UM HIE RS RAT ||

SELECT fact_subcats[1:2] || fact_subcats[3:4] FROM census.lu_fact_types;
RILGE T T SR A — A B R e 3 -

SELECT '{1,2,3}'::integer[] || 4 || 5;

RIS R {1,2,3,4,5),

T8 1 AR B AR R UL TT A b, B DRIIBEE TR AL B o A P A B
—EHE




54.4 S|RAFAFPTE

— Rk, M B Thok 5 I B TR, TERFBIVER PostgreSQL HYECZH THRA 1
TG, ARRIR BRI Uil — 40, it A TR 2t T8 T EA 4, I
OAGIR SR, AR —/ 2 E NLL, RIS GIER T RS — A fisa
—ATCHEIITT
SELECT
fact_subcats[1] AS primero,

fact_subcats[array_upper(fact_subcats, 1)] As segundo
FROM census.lu_fact_types;

FefiMdi H array_upper BECRIREUSLAA TCEMIN B, ZEETE A Mk A SR REEHD
ey, fEARGIF, BeHR—4E0), {H PostgreSQL 3HF £ 4u 5.,

54.5 HAGSHRE

PostgreSQL 25 £ FBCH KRB RAF. A 2 i TSR (1), EvbiEz
MEAAAT A4, WrTDCARARASIET, I 5437, A, LNz
RFFEA =, <. <. >, @, <@L 8&, XLEBRFFURM D BRI B ITUAAR, ik
URIERCEA R B RIS T GiST 8% GIN 5|, MAX R &S|,

BEEHEEES (88) MIEAZE . WERIEAETMILERICE, NERE true; SR
[E] false, s~fi] 5-22 ¥ H IR P AT AR “fact_subcats £ 2H = Bt &7 4 OCCUPANCY
STATUS B A& For rent X/ MEAM—A" X —&Midak,

Tl 5-22 K E AN TSR
SELECT fact_subcats
FROM census.lu_fact_types
WHERE fact_subcats && '{OCCUPANCY STATUS,For rent}'::varchar[];

fact_subcats

{S01, "OCCUPANCY STATUS","Total housing units"...}
{S02,"0CCUPANCY STATUS","Total housing units"...}

{S03, "0CCUPANCY STATUS","Total housing units"...}

{510, "VACANCY STATUS","Vacant housing units","For rent"...}
(4 rows)

A AP BE PR Te 3 BRI e AR, FEFIZEES (=) A2R
] true, AMRPRIFAIEOM BRI TR G s 2R, A AE — Y TT
FEAROGE D -NEANTE, TUMEREE LRAESHEA (@, <), /w523
BUR TRE (@) s (<e) XM BRAFHIX A,

~fil 5-23 AW ERARHEBELF

SELECT '{1,2,3}'::int[] @ '{3,2}'::int[] AS contains;

contains
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(1 row)
SELECT '{1,2,3}'::int[] <@ '{3,2}'::int[] AS contained_by;

contained_by

5.5 [Xa3ay

X (8] MR A B vl LA — A i A R AR T AN S R AV IR X A, PostgreSQL A X [A] 2 R {H 1
REEENS R, GlanFlEX e G ES, PIEEANERGHEAXFN, LR
ABAATT I A A A — 2 B IX A4, EHBLX AR 2 /i, 208 1E Rl 5 s sk
I, XFPERIEIREB, A OURET HARZ 5 s, JFBS MR B — i REk B AL
A, AERS TR B S At . ERATTA CHUBTE AT TR T ORI RS
Bl FR AL T DRI 2R, S SUEIECR IR . Bl A IR RE o AT — B 2T

A TIXFERE, AR FBORE L — XA, BRIRERIE 2 E L — KT
T =2 /0T 2 BB R, XA S [-2,2), G Sfoncll2mX i, AfE
WA -2 HI/MESFORGRRIFIXNE, AMEMARE 2. A4 [-2,2) A BEX R
GHICEA: -2, —1, 0, 1, 2, wTLUmELL M EREX R i &R,

o XA (-2,2] HUATCE: -1, 0, 1,
o XA (-2,2) H=ATCFH: -1, 0, 1,
o XA [-2,2] S HAICE: -2, -1, 0, 1, 2,

5.5.1 H#XEFZELRX

PostgreSQL e & Hit X [A] £ X [A] g X BRI . BEAG KA o8 F I 2 2 Ay X T g g i X
T, PRI DX ] A — /(BT A mT DA B A8 R o 5507 X T s 3 It TR X TRk A — A i 4%
X0\, B RNES TR % .

— B A 2 MR, AR R [-2,2) XAMET, et el LA £ M5k
HAMGRRBRTE S —FE: [-2,1], (-3,1], (-3,2) F1[-2,2), XPUFE A, PostgreSQL
BUE [-2,2) ARIESTD:, HARBAXFSIEA A0S, (UCERASG—EAFITEHE,
AN USRI RS 7% T T X TALE & P X TALX (3, PostgreSQL 2% H #h*t it A 1) 2 1
XA TRTEA, ANE AL BRI AR IX 2, BRIk, R ORE A T — AN (A X A
(2014-1-5,2014-2-1], H4 PostgreSQL 4% H i Btk B4 [2014-01-06,2014-02-02),

552 [FEZFHXEAER
PostgreSQL JFA: T F 7 FhIX A28, Hi& e T4 5080 H #ii Rl By,
int4range, int8range

AR BRI ], HoE SRR TP G IR 2K

2,
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numrange
AL, ATUAA TR /N, 37 s B8 PR B I X T
daterange
XA AN IR DX A5 R H ) B X 1]
tsrange, tstzrange
Xl A (H i) 2 RAIELSE X A, FHERSS ke, tsrange A X 1%

B, tstzrange X 15 B,

XTI DR UL, AR I A S A E S & R EARARE , AB4 PostgreSQL 2 F 3l
HFIEA nulUE, BRI B, RATECRZ null ERA R MIAY -infinity (FUE%5) =
Ay infintty (IEJE%). SGbr b, REZEMRTFrE BRI R/ MEFIRKIE, Ean
3t intdrange KiiR AR, XA (,) Sebi L OFAYE [-2147483648,2147483647) ,

XTI A 2R X AR, -infinity F0 infinity ghe AR ERRATTFRR,

B T ARG A SRR ZRBUAN, (R R A E 7 SCIX RS2, wT DA iSe s A B X il T A
B ARESRX (A,

5.5.3 EMXXERFE

A7 2 B0 P [XC ] P8 A EH A (] 5 i 2 B A ke s (B RN 26 s (B M oR X R B 75 [L .
(L) MBI, anonfdl] 5-24 FioR.
T 5-24 {2 A AR T TR E SUIXTH]

SELECT '[2013-01-05,2013-08-13]"'::daterange; @

SELECT '(2013-01-05,2013-08-13]'::daterange; @

SELECT '(0,)'::int8range; ©
SELECT '(2013-01-05 10:00,2013-08-13 14:00]'::tsrange; @

[2013-01-05,2013-08-14)
[2013-01-06,2013-08-14)
[11)
("2013-01-05 10:00:00","2013-08-13 14:00:00"]
O T T—/M 2013-01-05 2 2013-08-13 #J H WX 6], HEE AKX A4 S0 5 %
RAHTER,
A E T —/"M 2013-01-05 £ 2013-08-13 [y H B F P X [H], HEZHAC X RS &
L 5 B EkER & A HLTERY
© EXT—NKRT 0 MR R], IHER A X [ 55 0 B B A ETER
© ESLT—/ M 2013-01-05 10:00 AM F| 2013-08-13 2 PM FHJ T2 GBS X ],

PostgreSQL F 1) H #IsHRIZEAY AT LA -infinity Fonfidess, H infinity %
RIELT. AT SEERBSHRFE 8, B ERKN “giHEH" H
FORBEMERERE, X EESERZDHS U7, RA%SERL/MES
“y, Lkbdn [-infinity, intifinity),
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DX it T LA X i) g R AR A S, 1A 188 BR B 2 R 5 X T 2 T A o — B4Ry, AT
WA =28 BT

SELECT daterange('2013-01-05','infinity','[]");

F=ASECEX B AFRIRAE, R A ENEVCHRIIFIGH] [, A, HiR
BERRHEILSE, FOARBIMEIAS IR B s WA, A5 0ics,

554 EXEXEEBFERER

i 1) 270 (X TR AR Y, (RIZPRA —5K employment 26, Frp7ifik T2 wIHEIH e 510 5 &
o, PRATLUMG RG] 5-25 BRAEFHIRHA X AR @ L —A R TEATRARS ER, mAEEH
A LGN TR FNSE R A P S B R B B SR R, TR/ 5-25 A, FA12R period ZIR N T —
A5, DUE TR R s A 14,

) 5-25  EST VA H B R R A B YR
CREATE TABLE employment (id serial PRIMARY KEY, employee varchar(20),
period daterange);
CREATE INDEX ix_employment_period ON employment USING gist (period);@
INSERT INTO employment (employee,period)
VALUES
('Alex','[2012-04-24, infinity)'::daterange),
('Sonia','[2011-04-24, 2012-06-01)'::daterange),
('Leo','[2012-06-20, 2013-04-20)'::daterange),
('Regina', '[2012-06-20, 2013-04-20)'::daterange);

O {EX[HFE: F#ESr—A GiST 25/,

5.5.5 ERATXEEBEZERF

XA 2RA F AR ZRAN A E SR (88) MEEZEM (@), 4 FkFxf
ﬁﬁﬁ@%ﬁLﬁﬁ %T%E@L%ﬁm B, 1HZE% PostgreSQL B 15 FMHH iy
“XRRB B R —
1. EBIZER
S, EEHE SRS & FTEBEFHERA KRG H =&, wRAN5RE
true, AR M false, snfi] 5-26 {7~ [ iZisBAFRINE, HANEMEM T string_agg FA%L
P RARAIR AT — 3R,
Tl 5-26 A5 Y 2R ES B TIEL
SELECT
el.employee,
string_agg(DISTINCT e2.employee, ', ' ORDER BY e2.employee) As colleagues
FROM employment As el INNER JOIN employment As e2
ON el.period && e2.period

WHERE el.employee <> e2.employee
GROUP BY el.employee;

employee | colleagues




Alex | Leo, Regina, Sonia

Leo | Alex, Regina
Regina | Alex, Leo
Sonia | Alex

2. B 5REEXRREEAM
MTRERRBEM @ R, BN EEXR, £ oANERFAIENE, mRE
NEEINEHFAEE DS BINX RN, BRI E true, GNERE false, Rl 5-27 i#
T HAE,
T 5-27 A ETIDAE 2w TAERY R R 445

SELECT employee FROM employment WHERE period @ CURRENT_DATE GROUP BY employee;

employee

Alex
<@ &M THIEW R E R REDBOLRIEHELAF, BRE SRR HENE, B NS5
EXE, HABESEEXRASREAEE 8, AR,

5.6 JSON##EZE

PostgreSQL 2 £ JSON % #i& 25 B - 424t T 1R Z #H <Y A 5. JSON ELH A Web JF Kk &k
BARATII B (4% 7. PostgreSQL 9.3 HEEfXf JSON AU T {2 A ThREHY 9%, B4 T
— Lo TR EL IR A g DA B S b B 2R A AT BRI R E B % . PostgreSQL
9.4 5] A7 JSONB %452, 1% JSON KM kIR A<, &5 JSON K%Y i
F 2% B % ISONB w] UL X #5322 51177 JSON A he (L refd AR = Il w5 z2al),
PostgreSQL 9.5 #1245 JSONB 2K RI 5| A T 5 L A Frefi %, 45 Al FH T & 2 jsonb X} 5 o
T IR A%, PostgreSQL 9.6 5| A T josnb_insert pf 4k, mIULEMAE—ANILAR
jsonb X G i AKHE, BISCHE(E ISONB INESHUECH A Gh g e 2, el DASEBLE
JSONB PS8 hn—/> 87 I B IE

5.6.1 I{ENJSONZHE
FERIELRPL% JSON $dg, HERE—/ json BB ERANAT, 1540 .

CREATE TABLE persons (id serial PRIMARY KEY, person json);

) 5-28 PUTEA) M FHFHE A T —4% JSON itk , PostgreSQL £ H #h%# ARY JSON A3
AR EUMAR A D, 1HEE, LB ISON =717 iR 54 ISON ]
R EA A T 298 AT LB TE R ISON 47 B #44h TSON 2K 7Y,

=l 5-28  4fi A—/> JSON FEt
INSERT INTO persons (person)
VALUES (

{

"name":"Sonia",
"spouse":
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"name":"Alex",
"parents":
{
"father":"Rafael",
"mother":"0Ofelia"

}s
"phones":
[
{
"type":"work",
"number":"619-722-6719"
3,
{
"type":"cell",
"number":"619-852-5083"
}
1
}J
"children":
[
{
"name":"Brandon”,
"gender":"M"
1.
{
"name":"Azaleah",
"girl":true,
"phones": []
}
]

5.6.2 EifJSONEIE

AT JSON Heia ity Bk AL S5t AT U IR], e i) S O 1l A o FH B 2 Tl 1 o
R T 289 WA A .

1 5-29

A1) ISON 7Bt

SELECT person->'name' FROM persons;
SELECT person->'spouse'->'parents'->'father' FROM persons;

T Dl B AR B AR T A R, an N BIETR :
SELECT person#>array['spouse','parents','father'] FROM persons;
HE, R WIETh A TR, R # f5 1T,

AL 46 T b U ISON MMM 3E M4k TE . RS, JSON SR A
% Fhi 5 PostereSQL BAIMAIA, Wi 0 Tk, SR8 1 FHé,

SELECT person->'children'->0->'name' FROM persons;

7l 5-29
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X ) I B AR R T R R
SELECT person#>array['children','0', 'name'] FROM persons;

TG o, AR B ISON ISR (s, AP
AR o SRS SR I O (AR — A SCAR T, T 2 R G i A />
TR

SELECT person->'spouse'->'parents'->>'father' FROM persons;
SELECT person#>>array['children','0', 'name'] FROM persons;

AILAEE], AR 24 -> 15 AF, AR F— RS E A ->> A6,

json_array_elements FRELHI A 4= — ISON £04H, 1% A%< Fi% JISON %4l 47T
SR — 1, Rl 5-30 Bk,

{5 5-30 HH json_array_elements £ JEFF JSON %2,

SELECT json_array_elements(person->'children')->>"'name' As name FROM persons;

Brandon
Azaleah
(2 rows)

JSON RKAUATT EFRE T BIRACE TSR, MFEZTiRR LR TRR,
SRV IR S PR W) FF B . IZIE AT s, i B4 JSONB 2 2 h;&
(R J5 B A 4% ISONB 271, PostgreSQL & T — /1~ Ih ik 545 I 44 18 B0 2
BRI json_extract_path, LA ATLMEZ AN ERAS (MU B2 A 5
AZSANEATLERZ ). B—"SHGR VIR JSON X5, [RS8 2
BxAVim g Lag— B key (B, ->> @RFFMA —ADIREE 23 F 1R
e, 4k json_extract_path_text, HFHEAHEKA.,

5.6.3 HitHJSON#HE

PostgreSQL P& T AT LA 1)) ELG 1 JSON $eaoh, 388 S H4 I A0 B 2 R 46 4624 JSON
R, BT RG] TBHE R RGN E BT JSON B H sk By B, X 240 mT DUt 54
Fe AU ELH k) TSON 27,
M5 5-31 Hef{E  row_to_json ERECK RG] 5-28 H S ARIEABAYER 4 B 5454 JSON i
T 5-31  FF 2SIl kRS JSON X2 (PostgreSQL 9.3 K 2 Ja IR AS A S 1Z1EH))
SELECT row_to_json(f) As x
FROM (

SELECT id, json_array_elements(person->'children')->>"'name' As cname FROM persons
) As f;
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{"1d":1,"cname":"Brandon"}
{"1d":1,"cname":"Azaleah"}
(2 rows)

RN persons Kb T A LA T RARAT RLEEAIA — A ISON X5, UM HIA T ik -

SELECT row_to_json(f) As jsoned_row FROM persons As f;

At —ATIC R E A A T BT X FIhRE R PostgreSQL A X i, iZBhREX T4
B A JSON SRR BIAE ., FAVIGAE 7.2.12 G ATTE R, - BAGERE] 7-20
/R ANl { FH array_agg F1 array_to_json ERECKE £ S5 ic i h—A~ JSON X 4 Jaka th
9.3 KRGHTHE T X} json_agg FAEII KR, 7R 7-21 HORHE R IZ R B FH

5.6.4 JSONZERIH) —#FIRRA: jsonb

PostgreSQL 9.4 H1 5| A T H 1Y jsonb %4 27, 227 i FHYIZ AT 5 json 2K AU 52 2 4H
Al ZRAIRCEE R B S json AU IRLER s B —— X 7, (NAEAr & BWs A 251 (R LA
“jsonb” FF3k, JEELL “json” FF3K), FHHh jsonb AL LL json KA L T —LH Y RS,
HH T jsonb FE YRR (EAF A R I 20k T 1UAT, DRI AR AL o B rh T A IR R AT SCAR
fiEdT, B HACERPERE T json 27, jsonb %A S AYFN json FHE 2 B S HEX 40 T
FiR.

o Json SELARAASCAME AL, 1 jsonb £Efif AR JE 4G SCAS M UG Az B i ilEoR
iy, 1ZRIER P ARG RGOS, i TR Rt R AT —
EAEE, FHHM NI IC R B EEEST THT . Bilan, SCARHRRY e-5 X P 7 S bk
Ayt NS

o jsonb AU HNIICLRWBEESE, RAHAEEMS T B EhEE &, AW
HEILRKSWET, 0 son FM g @ F R & TIUFIY. Michael Paquier 9 3¢
“Manipulating jsonb data by abusing of key uniqueness” R T & T 61T,

o jsonb RAUAYFEr BRIUAH S GIN 5] (1Z2KE5(E 63 hAEHEKNLE), H
json BRI w By RHIHGEH T BRBES !, oh A I R ECA REM JSON B4 5 rr 42 HL
HEATEE,

J3 T VAL EER, /A5 AT —5k SR persons £5 A2 {LIRY persons &, HAxbix

R AL jsonb A,

CREATE TABLE persons_b (id serial PRIMARY KEY, person jsonb);

BE IS TRE] 5-28 PP TR, HHFRBEAILTR.

H A A 1B AR Bt JSON F1 JSONB 122 5il, AHAE X 5k 26 40 BT A TR sk B HH ok

T.o A T1ik JSONB 2RI kil 7 BAREWS B/~ , PostgreSQL 4% H alf H AL A LGk

WIXXAFRIEN, WoRfi 5-32 Bk,

{5 5-32 JSONB 5 JSON AU Hik& 2out e

SELECT person As b FROM persons_b WHERE id = 1; @

SELECT person As j FROM persons WHERE id = 1; @
b
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{"name": "Sonia",

"spouse": {"name": "Alex", "phones": [{"type": "work", "number": "619-722-6719"},
{"type": "cell", "number": "619-852-5083"}],

"parents": {"father": "Rafael", "mother": "Ofelia"}},

"children": [{"name": "Brandon", "gender": "M"},

{"girl": true, "name": "Azaleah", "phones": []1}]}

(1 row)
J
{
"name":"Sonia",
"spouse":
{
"name":"Alex",
"parents":
{

"father":"Rafael",
"mother":"0Ofelia"

1,
"phones":
[
{
"type":"work",
"number":"619-722-6719"+
1,
{
"type":"cell",
"number":"619-852-5083"+
}
1
3
"children":
[
{
"name":"Brandon",
"gender":"M"
1,
{
"name":"Azaleah",
"girl":true,
"phones": []
}
1
}
(1 row)

O WA, Jsonb 2T Ey G H gt AN 2B AT T BT SUIL, IR 14 AR S
IV BEAN, SR AR R T BRI 5 B2 A IR B HY
0 json KMURIH L REF THIAIHIEAE, AR ISCA AR ZE A DA KR PR BRI

jsonb 5 json HYALEH A B ——*t B, H KA A AR, 1 H. jsonb bb json £ T —2E4L
FH R %, fAl4an, json 3 FHAY json_extract_path_text F1 json_each p& %L} v T jsonb & FH
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Y jsonb_extract_path_text Fll jsonb_each %, —FH MBI E &R, FikinRiaie
5.6.2 Fon ik & A jsonb 2, HEIER LB —T, SR/51E json_array_elements
Mk jsonb_array_elements H[IW[,

jsonb Lt json ZFFAVIBRAFALLTIILA: FEFESEM (=), BEXRNEBZRKF
(@), & RkAHEBHEA (@), BEMFAEHEEHEA (7). HE—-HREPROAE
BACHEENERES (7)), DRHE —-H#ED S-S ROHEAENEREMT (28).,

RIEEFHAEEZ T2 “Brandon” WA R L8, strlUMEHEE xR AH BT,
qRfE 5-33 Bk,

il 5-33  JSONB & 36 Rz HAFHIE
SELECT person->>'name' As name
FROM persons_b
WHERE person @ '{"children":[{"name":"Brandon"}]1}';

ARAE Jsonb B L GIEE T GIN 5, ABARTARX LA B FAFAIERIE R AR RAY .

CREATE INDEX ix_persons_jb_person_gin ON persons_b USING gin (person);

AR R LR AR/, BIBERLRI G T RE S B 2R At AR EF 5 &, Han
REEZHILT, w6 5-33 X iR —E S M ER5 I,

5.6.5 #miBJSONBEEIpEIIE

PostgreSQL 9.5 FF 24 T 3 #5%t JSONB R A4 im HE 1718 0, 5IA T HAR jsonb iE#im
BRI DRMmos s (-0 #-), FRESIAT —SeHiBiREm L, &, json KA
FEA T HEX LB RAT, AR ZAE PostgreSQL 9.5 Z Bk A v S UM R ZhRE, 4420l it
JavaScript ¥ JRIEE KK, W% 8.5 TIHINE,

EREBEF AT T4 —A> jsonb XS s B N R By . ZEoRPI 5-34 R, FRATTA
Gomez 4} b1 jsonb Xt G T —/~Hihik J@ M, F{8 H RETURNING 1B 3R [8] T 85 e = Bt
HU{E, =F RETURNING ik, 2% 7.2.10 TTINE . REIFHHES & &6 it BT B,

{5 5-34 {#i ] ISONB HJ | | iz Bk 18 stk
UPDATE persons_b
SET person = person || '{"address": "Somewhere in San Diego, CA"}'::jsonb
WHERE person @ '{"name":"Sonia"}'
RETURNING person;
profile
{"name": "Sonia", ... "address": "Somewhere in San Diego, CA", "children": ...}
(1 row)
UPDATE 1

1T JSONB 2k %4 23K P8 J 1k 1 B A S 0 2000 —, TR An SR ORI BT 4 A — A B 2 48R
M EME T B, JORAVIE &R M7 BE S oo . b iR & R tak, LM 5oR
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5l 5-34 g AR RIIER), RFEHEE AR “Somewhere in San Diego, CA” 4 4Ty
HohlLEN AT,

AR TR L B R, RTUAMER - BRAF, onfil 5-35 Fiow.
sRf5 5-35 {#iJH] ISONB [y - iz B 7 kBRI BTk

UPDATE persons_b
SET person = person - 'address'
WHERE person @ '{"name":"Sonia"}';

THER, WA - s R JSONB Bk L&t 13— Boc, ARTZem
BRINER S — R BB 2 Ve BRI aTCAE R #- s34, 2R — 20k T4
R P R R SCAMERER AN S . FE7R 0] 5-36 Hr, FATMHER T Azaleah Y girl &1,

{5 5-36  {# Tl ISONB fY #- iz BAFIHER N A A T
UPDATE persons_b
SET person = person #- '{children,1,girl}"'::text[]
WHERE person @ '{"name":"Sonia"}'
RETURNING person->'children'->1;

{"name": "Azaleah", "phones": []}

anEMER ISONB NI EEH R A FrE e, R H ThR. HT JavaScript i5 5 H 44
FHITRRA 0 FFEATHE, PrUAA R SEMIERE A+ SR T2, TARES K 1 AR
2, R FEMBRIEA-ZY “Azalean” WJTm, FILABRL '{children,1}'::text[],

TN A — gender JEME B E A2 &0k gender JEM:ME, WTLAE A jsonb_set %, #nsnfdl
5-37 B,

~fl 5-37  {#iHH jsonb_set pR% &k Bk B B ME(E
UPDATE persons_b
SET person = jsonb_set(person,'{children,1,gender}'::text[],"'"F"'::jsonb, true)
WHERE person @ '{"name":"Sonia"}';

jsonb_set AL A MU AS:, HE XHIER A jsonb_set(jsonb_to_update, text_array_
path, new_jsonb_value, allow_creation), A allow_creation B4 false, HHFER
S B PEEAAEERY, IZRE SR B R,

5.7 XML#E#EZER

XML F1 JSON iX P FF 4 2K AU 0 R T ERLVE LB, 7256 2 BB 1 vh A il ik 2Bt sk
A, SR, BRI &S 25 EdE % (bb4n IBM DB2, Oracle, SQL Server) H
BB FE XML BE KT, 1A BT IEE R AVEE 4, PostgreSQL H #4145 X Ff XML
FAERA, JFHERAE T K& XML #81Es 5. HATAFKEIR L 3T 1L PostgreSQL H {
XML $eHi 2R A AR CFE . PostgreSQL JRE S hp Gl & BRFNARHT XML $cHniy ek, ¥
0512 7l 2 W PostgreSQL B 77 FMt# “XML %™ —1. 5 jsonb ¥R AA—4E, H
RIEA WA O 2R B ke L XML Bt 2 gk 472351, Rk A RefE R R o e H—
o ARt THFS], X — R json EAARIRY,
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5.7.1 IAXMLEHE

FEAE—A~ xmU 08 BRI 51| o 4 A BB, PostgreSQL £ [ 2 H i Ik R k& AL
XML A 2 G A ), text MU Bevp h n] DIAF A— B XML 3CA, {HRAF AR A 21714
RATAIESINT, X— g text 5 xml RBNX G, AEFHEE, BIE XML SCARIAZ
Fif#? 7 DTD i XSD Wt Hiid , PostgreSQL HL AN 2 4 X LEA4 S BERof 6 XML [yt
RHATEUE. 24 THREE— T RA R XML R, /-6l 5-38 J&on 1l #2451 = A
xml BB B AR A B2 510, anfrks XML BolmE sz,

~f5) 5-38 i A XML FEic ok
CREATE TABLE families (id serial PRIMARYKEY, profile xml);
INSERT INTO families(profile)
VALUES(

'<family name="Gomez">
<member><relation>padre</relation><name>Alex</name></member>
<member><relation>madre</relation><name>Sonia</name></member>
<member><relation>hijo</relation><name>Brandon</name></member>
<member><relation>hija</relation><name>Azaleah</name></member>
</family>');

XML %P ot 22 T2 1L, PRl L2 XML 52 Bt 15 B — > check 293K AR 5 A RHY
XML $eHEaBTF A 5 Ffs 2 (ands T f# check Z9RIEAIE R, ES% 623 TTHIANE). 7~
il 5-39 H @I T —A~ check £J3R, %2R ZERE AR XML i Y family 55l THBA —
/> relation 75 )5, '/family/member/relation' & XPath iE %, XPath & —fHE % F XML
BER G T E LR E TRV IED .
T 5-39  WHERPTA XML FBLFH#A £ /0—A> member 7 5iF1—/> relation ¥i s
ALTER TABLE families ADD CONSTRAINT chk_has_relation
CHECK (xpath_exists('/family/member/relation', profile));
AR B 4 A X AR — SRl

INSERT INTO families (profile) VALUES ('<family name="HsuObe'"></family>');

TMESFEIXFEAIREE(Z S, ERROR: new row for relation "families" violates check
constraint "chk_has_relation" (fHi%. RXEHH A “families” FHAFICRBER T 4%
“chk_has_relation” FYZEK),

MBFER T DTD 8 XSD X XML i #1787, REEATHEBEHB AR
8, SRIE K R BOK ] check 23R i, PostgreSQL H il % A JR A= i F DTD 8
# XSD Bt A7,

5.7.2 EiGXMLEHE

A i) XML £, xpath BB KAEEZAE M LRI E — A SH0E— 4 XPath £
TR, B OASERE A L MR, BRI XPath & ifiE )P A A XML T3
MG, TRl 5-40 rhACiH TR RIAKRERL 51, iR [RIRHE ] T xpath Fl unnest pRAL,
o unnest BN T B AR A AR . XTI — B XML B F 015 B S I H
RIFFEAIBL T 3CA

s =z
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=il 5-40 Arik) XML F-E¢
SELECT ordinality AS id, family,
(xpath('/member/relation/text()', f))[1]::text As relation,
(xpath('/member/name/text()"', f))[1]::text As mem_name @

FROM (
SELECT
(xpath('/family/@name', profile))[1]::text As family, @
f.ordinality, f.f
FROM families, unnest(xpath('/family/member', profile)) WITH ORDINALITY AS f
) X;©
id | family | relation | mem_name
B R L B
1 | Gomez | padre | Alex
2 | Gomez | madre | Sonia
3 | Gomez | hijo | Brandon
4 | Gomez | hija | Azaleah
(4 rows)

O FREUEE member ST relation FrZF name brZEH AL AT XA TR, ALKIESH &4
UM ThR, BRI2A xpath i5i3R 18] A 1R 45 RA2 A 2K A0, B R el A4l i
— BRI T ARA RETS A

@ FREL family #1755 S A name JBM:AE ., Th AR MEIEAYIED: 4 @attribute_name,

© I SELECT IEMMIAINE RIF D A Z AT F, RETILFHE IS <member> <relations,
</relation>, <name>_ </name> f[l </member>, xpath [\ &£ FT 1E ik F 7~ 22 3% B 2Y4 i 38
SE T R RIINZE . (40, xpath('/family/member', ‘profile') HfLAKZHIE AR
[A] profile & Bt family 5 /5 T Bt A member 75 /5 A N %%, xpath('/family/@name’,
'profile') R MIAYZ family {7 fifY name JEMERY(E, ERINEOLT, xpath iR BV & Al
JEARZEER S B TERE N RN, N T text() LA, SRIEIRIEAIZ T s B S I SCARRIN

PostgreSQL 10 H# 7 H5 T ANSI-SQL A1 XMLTABLE {&{:, XMLTABLE R LLJE Tl SLATFHY
SR, o — B XML SCASB S A0S BA RIS, 2 TR XMLTABLE 15754 R4 5-40
B

il 5-41  {i F XMLTABLE iR Arih) XML 54
SELECT xt.*
FROM families,
XMLTABLE ('/family/member' PASSING profile @
COLUMNS @
id FOR ORDINALITY , ©
family text PATH '../@name' , @
relation text NOT NULL , @
member_name text PATH 'name' NOT NULL
) AS xt;

id | family | relation | mem_name

B R L Fommmmm -
1 | Gomez | padre | Alex
2 | Gomez | madre | Sonia
3 | Gomez | hijo | Brandon
4 | Gomez | hija | Azaleah
(4 rows)

HiEER |



© XMLTABLE 7 SLHIEE —i o0& —/ XML B8, FWIM XML %5 A~ B A7 & i EL
$eHEiT. PASSING it 7 /RR T B 4, FoRMIA T B R B THE, 2T B — e e
xmU 270 A FAT1E FH Families ZRAY profile F-EL,

@ COLUMNS 72 IR 2 U\ XML $cdis b B H R 7 B 51125

© BLHITAE, fE3CHHR R R LRI KB AT LA ] WITH ORDINALITY {7 RAric Frik Al
LRI, AL FTUAZAL b {d FH FOR ORDINALITY i RARICA AL RIVITS o

© RATUMEH ../ RSB R EMB L /AT EN E— B, AETFRNEH .. /ename 3k HL
family 7 pift) name JE M, 1ZJEMEFTERIZ S EL fanily/member 5 8 E—2, @ fF5#R
EHRIE A BYEE (XML R MEERIESE A nane="a value') 1fifE&— T3,

O R 4h XML o £ BUECHE % 48 BT 35 4 5 TE ORGSR 4 7 i - B 4 A
&, WITEAALEMNE SO oh B AR Btk PATH (A (BPiZ 7 BB kIR 12 ) . A
di, TR XML 7 /family/member/ralation ix /~& 4% 1Y relation ;T4 5
FM e SR relation FBE R 44, FLATCAUEIX B 5 PATH SRR E BB KRR 12 .

5.8 &XWE

FARME R —E 1 L AELLE W bR g SC B T R IRt AR R 2t , A2 T LA
K VCEC OSBRI R i 7112 s AR Lo e Wty IR 2 AT LA 28 H A A DG B Tl il 4 1 1)
B s AR RIRIA) B 2B, 02 AT LA 2 HH VC e S B Al ) i A 2 42

AR S Ao G B R SCAR N AT EE, RTLAGE FH R LAY Like 80 1like (Z20% K/
B like) IXAEMYUCHEL G, Ml DA FH 8 P IE Mk 58 soundex 15 ¥ U EL L
(X S EAAFAE — A )8 EOER BT ARIESICE., Bilan, anRirids
LGBT’ kL, 1 “LGBT” 1R AHEZ LA, LI BhHA “lesbian, gay.
bisexual, transgendered” FJRLZELEA R, FASCARAILAL,

FTS (full text search, 23CHFE) B—MHA—E “FiE” MERTAL, BATHEED
B AR E SR E R, (B EREM A R R A B B SO, AU
PFEHIILHYIA . FTS & PostgreSQL JA: A A — I IhRERI R, TR E M,

FTS B0 — A “FTS BL B E” BIARME., XA LT T a5 16 2 A A9 & SC I Aok

W, HAPEE A AR, Fl4an, nRIRATEHEE love, romance. infatuation, lust

X JUA T2 B[R] SR, AR A4 A B — AN VE A S B R A T 2RI, A Hofth JLAN TRl A
SHONAETF AR RR, To U S0 = AR IR TR 24 B R SCiA], - 540 love, loving,

loved #hA 3= TAHEI IRl Ta] BE 25 % [R]— A 3 1] F A [R] B 25 B 4 Tl 1 Ay [] SCTRl AL B,

Lban eat, eats, ate. eaten EEZXWIAAAR [F i,

i R AT D B IR T, B — BOET E CA KBIBE > N % . il EEEIE . I

id], RIS A IR, tkdna, the, on, that 5,

an Bk, FTS RGeS SEBLE SO 2 DA RO To 3 S5 IR TRIRY L U8, AN EIRRERS X B %

FRHERHN, FTS T LARYE R 518 2 B i ARUT FE BE LA R S g in] R BLAY 43 B Sk A 2R &5

TR 2. 3e3ch “RMEE, BREIMEE. RN, BN SE—BIFER, —FE&E
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BHe&, Blan, mFEVRXHE S romance F1 campus B HL RS RIS, W LLE 18 2% romance
Jin campus, 5D T LA 8 13X P A 5% i 17 4 SUVE M AN B IR AR AE i HL T A 2 %
TRl B X A S TR 48 R 45 R AU HE & S SERT . FTS 3& I HEA [Rl— & B ial H LAY o7
BEARMEG T AR ERES, Flin, AREZARE ., Slbn8 s BG4 #8 v fg
B romance F#E, RATCALEARE 8 GIAREH HIEE romance FHERY BLGZ VIR 2R 45 RHEA B
ETEYET

5.8.1 FTSEEEE

K % $ PostgreSQL K AThR A #B 45 T 10 AL B9 FTS Bt B %, X LLfie B FE 4R % 3 1E
pg_catalog schema .

w] Ll SELECT cfgname FROM pg_ts_config; i&AJELE A& psql Y \dF dy A kA H BT A B %
BEMIBCE . — GOl T AR R AT

cfgname
simple
danish
dutch
english
finnish
french
german
hungarian
italian
norwegian
portuguese
romanian
russian
spanish
swedish
turkish
(16 rows)

P05 B B CRRCE PEScE AL, "TUAZ7% PostgreSQL B 5 Flihrh “ 2 G AL E
BET RN CASCHEFEEL” XS RN .

PostgreSQL -/~ 2Kk F F (i FA 2 48 | H7(19 FTS AL B %, A& Ve A P 6 B & LY FTS
BCHE &, HAERIEFLGEIE A E LRCEEZRT, BIURER — T2t LA R el T
REAE TN PREESRIVECE R, XV B CESFF—il 1, ARIREMG R Bh A m T
Bespdiid, PRATRES RILCEA N QIS TIX AR FTS T, Hidse 7T REAESAAE;
AR AVREAS R VGHE A SCHSCAS, T AR A IR SEAVa BE A 05 5 5 B v A e B

— BHhE TR BAREC B, ZRARFRIR, B ATERITHRIE, ROIEAD
hunspell B¢ & J& A R~ L3t 72 .

1% 95 M hunspell_dicts | # hunspell At B &, ZE X FLZMHIES, RINMNEFELELFD

hunspell_en_us,
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(1) TR A e T SO
(2) F T 1) en_us.affix Fl en_us.dict iX F§ 4> 3C 4 & il £ PostgreSQL % %% H 5% T 1Y share/
tsearch_data 1-H e,
(3) ¥ hunspell_en_us--*.sql 1 hunspell_en_us.control 3 {45 #ill #] PostgreSQL Z¢ 3 H = T 1Y
share/extension {-H 3% H1,
JEPITEA T 4

CREATE EXTENSION hunspell_en_us SCHEMA pg_catalog;
SRIGAE psql FHAT/RGI 5-42, kAT LA ZIRIRI 2346 hunspell B & 2 Fia HAD 40,

=l 5-42  FTS A9 hunspell fid & &
\dF+ english_hunspell;

Text search configuration "pg_catalog.english_hunspell”
Parser: "pg_catalog.default"

Token | Dictionaries

asciihword english_hunspell,english_stem
asciiword english_hunspell,english_stem
email simple

file simple

float simple

host simple

hword english_hunspell,english_stem

+
|
|
|
|
|
|
|
hword_asciipart | english_hunspell,english_stem
hword_numpart | simple
|
|
|
|
|
|
|
|
|
|

hword_part english_hunspell,english_stem
int simple
numhword simple
numword simple
sfloat simple
uint simple
url simple
url_path simple
version simple
word english_hunspell,english_stem

TR, ARPTH FTS BLE LTI e 2R, R AR T
W22
N

M5 5-43 R4 R AE T PostgreSQL H #71Y English Bt & RS, MHERTSER
i TP, RTLLRX LAY N 2 5 RTTE hunspell B2 & 22 A% H AT EL

7=f5) 5-43 FTS #YJ English it & /%
\dF+ english;

Text search configuration "pg_catalog.english"
Parser: "pg_catalog.default"

s =z
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Dictionaries

|
¥
asciihword | english_stem
asciiword | english_stem
email | simple
file | simple
float | simple
host | simple
hword | english_stem
hword_asciipart | english_stem
hword_numpart | simple
hword_part | english_stem
int | simple
numhword | simple
numword | simple
sfloat | simple
uint | simple
url | simple
url_path | simple
version | simple
word | english_stem

AILVER], ZEME—RX Bt hunspell Bt & FEFIMER T —4~ %4 english_hunspell [1J
iﬂ‘;ﬂi‘o

AR T AR AL A ARG AT BN T, rTLAX AR 1R

SHOW default_text_search_config;

IR R B SCEINEC R, FTLAME XA 4

ALTER DATABASE postgresql_book
SET default_text_search_config = 'pg_catalog.english';

B IR 1% S BUEAE database Z 3 A3, HEWM AT LAEARSS @, P JsiE K1RHE
B, X— R A E 2R 2R,

5.8.2 TSVector[BIE XA EE

JR GG SCA ISR A R AL AR FE A Bl T FTS Mgk fT & 30iZ:, e lbLUEIIN R 6k
FE—/N R ) e B R, i B I BOHE 2 R 0 tsvector, B M JBUAR SCAS H A B
tsvector [H] & FE, FHESEITE M WA FTS Bl & 4, JRIG3CAR L5 m &b FE LG 2578
B AR T BT P, XA B A TR R SD “TRIZERT (lexeme, BIASRETFFHF Y
BRI, A SRR AR R ORI E ), AR X AN B LA SR T R AT 245 i s k16,
tsvector FEHICIR T A TA B ARG SCA R HBL AL &, — MR ELAI kB ok 2, HAL
HE MK, XA TRFE S 2D ERE R, AR B BLZ RN R, 2 A B
5B, Bkt G2 RK SRR, X2 tsvector XA A FHIHK,

ATLAE A to_tsvector sfEORXT— /N KICAXMREAT R, BOIAMFR T, XS
AGUENN FTS BLE R, ZRIR T DU AR E 5 —A FTS BLE %,

HiEXE | 115



Bl 5-44 [OR T T RIRIRY FTS BB A A — B OO [ &AL LG R RIS RA 25
il 5-44 ST AR FTS Be B X SCABEA T ) (LA

SELECT
c.name,
CASE
WHEN c.name ='default' THEN to_tsvector(f.t)
ELSE to_tsvector(c.name::regconfig,f.t)
END As vect
FROM (
SELECT 'Just dancing in the rain. I like to dance.'::text) As f(t), (
VALUES ('default'),('english'),('english_hunspell'),('simple')
) As c(name);

name | vect

_________________ e m e e e e e e e e e
default | 'danc':2,9 'like':7 'rain':5

english | 'danc':2,9 'like':7 'rain':5

english_hunspell | 'dance':2,9 'dancing':2 'like':7 'rain':5

simple | 'dance':9 'dancing':2 'i':6 'in':3 'just':1 'like':7

'rain':5 'the':4 'to':8

(4 rows)

MR 5-44 Fra] UL H 2R T P9/ AR RS FTS BB ER S A R e R B AR, &
& H A ) English F11 Hunspell Bt & ZE IR T AT AR just A1 to X FERIEE (R, BbohaL 1% I
TAl L A E R AR B 2 B R AT T HRVE L AL PR, bb 4D dancing AR X T danc 8% dance,
Simple it & FEAIRBIATF IR, R = 2R ot & IR — AR £ Fi &5
ABLEqE 117,

A[LAE R, to_vector HE IV IS R IB RSB RBREFGSCAF BN E, than,
"danc':2,9 i R dancing FI dance iX 9 4] 43 Il HH BILAE JR 46 SCAS W B B8 AN TR SE LA
TR E

BEHIEVRIY database 3 FF FTS fiE H, FTHEAEGIEIRIECAIFE EIEIN—/ tsvector 2&
R R, el @SS E B Rz T B R O ik #%, —HJR
TESCA T B R A T &0k, IR 5 g el &7 Bt

FA a2 A ) L R AT R AT R . psql TR ATLABTH A Y film.sql BIAS, 15
EAT

\encoding utf8;
\1 film.sql

SRIGIRATA Film FIRN—/ tsvector [ EF B, HARKNE, ARl 5-45 Fs.

SRfi 5-45 3N tsvector [ R B IR ENE
ALTER TABLE film ADD COLUMN fts tsvector;
UPDATE film
SET fts =
setweight(to_tsvector (COALESCE(title,'')),'A") ||
setweight(to_tsvector (COALESCE(description,'')),'B');
CREATE INDEX ix_film_fts_gin ON film USING gin (fts);

RG] 5-45 dr, FRATTRT title Fl description Bt 4T T M EALIHBEE RFEA THHE N &
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FE AT HEAEWEYR, RAEER =B B0 T/ GIN 2819251, GIN £ L%
51, PRELATUAR B —A~ GIiST AR A iz 51, ML GIN 51, GiST R I1IFE &R
LEER (S BT RE S B I BTG ) B 25 18—, (H T o o AR PRt L 7 FH 28 2 [
BN, FHENELE 6.3 b A BRI 44,

RLAER], FAMER Frs T B A sOBcR A ok B2 Hpod T 55 4B A A T B A 280 i T s -
setweight HREFEREHAT |1,

h TR ARIRFRRE R, FRAI5IA T (weight) HIMEE, BAMAHREA A CHY
BE, REMERRE A, B, CHIDHEHR—F, ARFOREERE RS, EHRER
LT REERT . (BRG] 545, FATTAMELE AR title B rh iR HR AT IR 3
BT T ARME, S50 description FE AR T 1 B JAE, ARBAHERAYR
Al T title YRR, ABARNTAA X ME R LR EE description Bl
HAR TR R fr S FARSC IS v, SRR A H PIIRREE,

%/~ tsvector [a] & W] LLB T ERE BT || A FHh— i tsvector, FA 17wl Y 51T
R TiZia B F title B description AR A M B A I AH—A, XHEERITLEX
Zn, HEEER AR BAE,

AR FIE A T BN A R T kA, B4 g T s, b 1l g R A2
FEPAT to_tsvector RFFIAFAL, WA ERHRAERE S — /M ilk &% . XMl 2% T
AT I X A EH 4 il & 25 B BORADIE , ARl 5-46 TR,

T~ 5-46  REWS A 2 T HT IR FF B K 2%
CREATE TRIGGER trig_tsv_film_iu
BEFORE INSERT OR UPDATE OF title, description ON film FOR EACH ROW
EXECUTE PROCEDURE tsvector_update_trigger(fts, 'pg_catalog.english',
title,description);

— BLFE title & description FE¢ L4 4T T insert i update $#21E, W% Mm%k &% &9l fil
%, BRIGE AR ER RN TIE, XA SHEA S, st B AP tsvector_
update_trigger FEIAN KX EE,

5.8.3 TSQueriesE&HmE

Xt T FTS SeB R BIN SCAR R T kU, #BUBAEAR AN EATCR: —DRBEREIR
AXA, /M elFESM (BEE U)X FTS ki, AASCAFIREE S #4005t
e B ALIREARER N . RITH C 2 T 285 T AnfAl B3 4G SCA B tsvector 7B, 4%
TRBF T AR ARG 2R A R AT R R AL AR B

{E FTS 8 2= AL, HH tsquery R AR F R A EALULG AR F 4. PostgreSQL 2 i T
FT R SCIAS R &A1 R, 3% to_tsquery, plainto_tsquery Fll phraseto_
tsquery, H:F phraseto_tsquery f& PostgreSQL 9.6 35| A/, ARELHAMLIE S, ZEEEH
R 2% 45t rh 2 S TR It % FEAE I

KRR A& M ) e — o i AT IR IR AR R, A IREIR P A T ok 2R, AR IRHI R ST
SRR A B2 RS R S TR BE TR, B4 Ul LA AT I Y 1) o Ko
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tsquery R FEERTE F¥k,

MGl 5-47 {#E7R T to_tsquery FREIERIHEE R, o BIETWABEZE: BRIADY English ZEFI
A1 I Hunspell J4 ,

=il 5-47 FH to_tsquery ERECRAYIE tsquery [a] &

SELECT to_tsquery('business & analytics');

to_tsquery

'busi' & 'analyt'
SELECT to_tsquery('english_hunspell', 'business & analytics');

to_tsquery

('business' | 'busy') & 'analyt'

X 15 1484 FH business Il analytics P~k dEf7 2 X%, Kb E52EH (&) &£
IR SR A 4 AR AR SCA R Rl IR BLA RS 2 v b . SUs BT (1) Fom BArSCAH
BB T A 2D — A A R i b AR (s FH A e B 2 A 3 D A S B Tl 4

ﬁg/\ﬂjﬁ A2 g m AL EE b & A | @R IX ST 8 i 23,

FERS AR R AR M AT 1) S AL AL BRI, (o P PO I B8 2 7 12% 5 0 J 46 SCAS 1) 2 AR
N {5 A e B A I

-

plainto_tsquery »& to_tsquery A Ff, ‘B4 HINERZ LM ETR 2B E & s%AF,
ATLAVRTT A — iR, 15306 5-48 FioR,

5 5-48 J plainto_tsquery FHERAE tsquery [ &
SELECT plainto_tsquery('business analytics');

plainto_tsquery

'busi' & 'analyt'

to_tsquery Fll plainto_tsquery (X 75 B BIAAR T, AHEHLFME, FIHIX A H

Bkt , “business analytics” FHl “analytics business” 3E[AY tsquery &5 B2 —HEHY, BT

TeB IR B 5 1R 2 T S SE T, R (Rt A F P SR 2% 8 S Al . PostgreSQL

9.6 A T fif L X A~ Al @ 51 A T phraseto_tsquery B %, 7E 7 (il 5-49 AT UL A& F,

phraseto_tsquery ER Y B ILEE R ETFRZ SIRZEZ RN THEE a8, XBHREE

FV\?J‘;‘ H¥r XA H business Fll analytics 5/~ 1Rl 4 40 UL — & I BN A B ar P, X FESETY
e L SRBL T N A Z2F TR A AT L .

{5 5-49 HH phraseto_tsquery BR%iKA1E tsquery [m] &
SELECT phraseto_tsquery('business analytics');

phraseto_tsquery

s =z
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SELECT phraseto_tsquery('english_hunspell', 'business analytics');

phraseto_tsquery

'business' <-> 'analyt' | 'busy' <-> 'analyt'

PRIE RT LA B4 FH 2 R SR B 0o SOAS BR G g tsquery S0, X BEwl JC A0 (8 FH A 1A A 2819
AR, 18240 'business & analytics'::tsquery, iXHEfiEAARE M, HhERETT
BRI AR R AR LI ThRE, B ZR BRI A S WHBChTRIE, N A i s ib i S il
%/~ tsquery [ A HE fTUME HBSGE AT (11) Sid 5B (88) EHEE—#S, tsqueryl
|| tsquery2 FiRF BB AR BIr CARE LR squeryl &1, BATFA tsquery2 51k,
tsqueryl 8& tsquery2 ik ﬁmﬁﬁ%%?ﬁﬁi$wﬁﬂﬁﬁimwmdﬂmwmﬂ+#
7R 5-50 53 BIER T X PR

=il 5-50 £ 4> tsquery [a] g AYSRIEE

SELECT plainto_tsquery('business analyst') || phraseto_tsquery('data scientist');

tsquery

'busi' & 'analyst' | 'data' <-> 'scientist'
SELECT plainto_tsquery('business analyst') && phraseto_tsquery('data scientist');

tsquery

'busi' & 'analyst' & ('data' <-> 'scientist')

tsquery Fll tsvector iX B FRECHEZL A T o fth — e AT, thanblE — A RE AT
BN EENTES, FEESEEH M SRR EEFLaEST —THINE.

584 (FRHEXKZE

BT B4 A RGBT T tsvector Rl R 4iiE, W R SLMBIELTF T tsquery Rl &%
P&, BEUEFHHITECEE T, FTS BEE S e BB, Wl 5-51 s,

R~ffl 5-51 4T FTS #4%%

SELECT left(title,50) As title, left(description,50) as description

FROM film
WHERE fts @@ to_tsquery('hunter & (scientist | chef)') AND title > '';
title | description

+
ALASKA PHANTOM | A Fanciful Saga of a Hunter And a Pastry Chef who
CAUSE DATE | A Taut Tale of a Explorer And a Pastry Chef who mu
CINCINATTI WHISPERER | A Brilliant Saga of a Pastry Chef And a Hunter who
COMMANDMENTS EXPRESS | A Fanciful Saga of a Student And a Mad Scientist w
DAUGHTER MADIGAN | A Beautiful Tale of a Hunter And a Mad Scientist w
GOLDFINGER SENSIBILITY | A Insightful Drama of a Mad Scientist And a Hunter
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HATE HANDICAP | A Intrepid Reflection of a Mad Scientist And a Pio

INSIDER ARIZONA | A Astounding Saga of a Mad Scientist And a Hunter
WORDS HUNTER | A Action-Packed Reflection of a Composer And a Mad
(9 rows)

M 5-51 A T A title Fl description A &4 hunter X /A, FH B S scientist
B chef iX F/~ Bl AR 1 — AN Be 3 A BTG HLSE .

AR VR 2 B A2 PostgreSQL 9.6, B34 AT LAHR A8 28 4 1 A A O B 1R 2 [A] (¥ 30
FEFIHBLR SRR , ARl 5-52 FR,

il 5-52  $i5iE T BRI SR I AN R FTS A8 %%
SELECT left(title,50) As title, left(description,50) as description
FROM film
WHERE fts @@ to_tsquery('hunter <4> (scientist | chef)') AND title > '';

title | description

................. S
ALASKA PHANTOM | A Fanciful Saga of a Hunter And a Pastry Chef who

DAUGHTER MADIGAN | A Beautiful Tale of a Hunter And a Mad Scientist w
(2 rows)

Sff] 5-52 HH B3R hunter 7F scientist 3.3 chef 21, 1A B 12 E S FHEE 4 /~id,

5.8.5 XHELRH#ITHRF

FTS xR a8 Rt HEy, HAilid ts_rank F1 ts_rank_cd iX A~ BBk STELIY,
ts_rank BRI R %5 EAS RO BETRIAE B ARSCA h IR BRI AR FIAL &, 1T ts_rank_cd (cd 7R
coverage density, AIEZERE) bR T R BIAAE BARCATHAMWME, BELMTH
T BEWAS R AR B BRI, MHZARREE R MR, RAHEMEE
Al VA Y IRAGSCARY tsvector [al & A i A (7 EbriCH, (£ ts_rank_cd A H
B, YA EARICHIEE L TARAR CEE T EAS 2O B iR 2 I BE BE,  BhIsk 2 R B0y
REMER 0, Ak, FAT R ZE 5k i A 2 AS 2R 56 4 1] HH LA A0 3, 75 SEAR R (0 B AR D A g
R, Hik, e 20 ELA A tsvector [ B T %A S0 BEARICHIIE,
ts_rank FAZE A REMRIB ERHER T BRIMEDLT, ts_rank FlI ts_rank_cd ER$A/E TR
FEh &P EIE A, B, C. DBLSIH 1.0, 04, 02 F10.1, ZJGHEE TR, wH 5-53
T BINHEF S5

5l 5-53 xR EERETHET

SELECT title, left(description,50) As description,
ts_rank(fts,ts)::numeric(10,3) AS r

FROM film, to_tsquery('english','love & (wait | indian | mad)') AS ts
WHERE fts @@ ts AND title > ''
ORDER BY r DESC;
title | description | r
______________ e e e e e e e eeeeeeemmemeemeeeesseeaeeaememmemeeeeeedeenann
INDIAN LOVE | A Insightful Saga of a Mad Scientist And a Mad Sci | 0.999
LAWRENCE LOVE | A Fanciful Yarn of a Database Administrator And a | 0.252
(2 rows)
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B3 am 2 G SRR K FBHIE title FR PN A R dArh, %BA%&{I]TLM%
title FURLEE R E D 1, HAbF B EEHR B A 0, 5 TR HRG] 5-54 L —i
{1 5-53 MHIRIHIAR 202 48, ME—RIZERRIXIRIEA T —HEIE.

Bl 5-54 (A A & S E T R AHE F 45 Rk HE T

SELECT
left(title,40) As title,
ts_rank('{0,0,0,1}'::numeric[],fts,ts)::numeric(10,3) AS r,
ts_rank_cd('{0,0,0,1}"'::numeric[],fts,ts)::numeric(10,3) As rcd

FROM film, to_tsquery('english', 'love & (wait | indian | mad )') AS ts

WHERE fts @@ ts AND title > "'

ORDER BY r DESC;

title | r | rcd

.............. L
INDIAN LOVE | 0.991 | 1.000
LAWRENCE LOVE | 0.000 | 0.000

(2 rows)

HEE: FEHEAE AT R A rank [ 0, X R CHIZIETFEAY title FEEN A
ATEATHE tsquery SRPFRVERR,

AR FERE R TR, AT TR AR A TE b BN 8 W FTS B
B, MAERBEINE, RIE Oleg Bartunov I 1# 3 “Some FTS Tricks”
A48, {FFH to_tsquery('english','social & (science | scientist)')
X E S EL ] to_tsquery('social & (science| scientist)') XFhEk
Ph—fs,

5.8.6 ZNHEREEEHIRR

ﬁm%%T,ﬁﬁ%i$ﬁﬁﬁik%ﬁﬁ%ﬁﬁmiﬁﬁﬁﬁ(Wﬂ%fﬁﬁi$¢&
BRGLE) AR EE (A, B, C. DIOAY) fF8. (HARIRIIAZ HirE R
B TS ZR A SR BRI T LA, i 58 4/ 90X S Ak R v S g ] HE B 1 2 ﬁ%m%
UL BN, IBLRTER LA strip BB tsvector [l EEHR TR, XL
BAEER, WAl AT B . sRf] 5-55 ELAR T S0s i RS G i BRI 2 R
5 5-55 AT FIEIEUE F] AR H ELER

SELECT fts

FROM film
WHERE film_id = 1;

'academi':1A 'battl':15B 'canadian':20B 'dinosaur':2A 'drama':5B 'epic':4B
'feminist':8B 'mad':11B 'must':14B 'rocki':21B 'scientist':12B 'teacher':17B

SELECT strip(fts)
FROM film
WHERE film_id = 1;

'academi' 'battl' 'canadian' 'dinosaur' 'drama' 'epic' 'feminist' 'mad’
'must' 'rocki' 'scilentist' 'teacher'
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HELAEIL: BIRBIRIGH) tsvector M R AERE DR, S EE D, HIRL
B RRF R BORRAN S 50X Py B 1) S BB & (0. B, H T 05 1 ) b
HAES M EARICE S, Bt A rT DO H A B Bs AT

5.8.7 23 EMHIXTISONFIJSONBEIEHKEIM L 3+

PostgreSQL 10 A% ts_headline FlI to_tsvector BRI T "] LAXLEE json Fl1 jsonb £4EHY
IRAS . XA ERELY 3son/jsonb ASERAIE T S H; text AShRAH) 72 241
M —{EAHE AR TS 2 B AL R json/ jsonb B Y value 5y, ANS FTE key #57
LA json A& B HIARLEARICAT . /nfil 5-56 FLX A~ B S 7Rl 5-28 i QIR H Y person
FEHEAT T AR,

5l 5-56 Xt json/jsonb FHEHEAT tsvector [a] mALALHE

SELECT to_tsvector(person)
FROM persons WHERE id=1;

to_tsvector

'-5083':19 '-6719':13 '-722':12 '-852':18 '619':11,17 'alex':3 'azaleah':25
'brandon':21 'cell':15 'm':23 'ofelia':7 'rafael':5 'sonia':1 'work':9
(1 row)

LB R AT & AL BE Json 287, AR BEERAL IR jsonb 7Y, SUFEHERAIA Hr ) person #i
person_b HIA[, json, jsonb AZhRAHY ts_headline Fil to_tsvector (%% HibA —/ N2k,
HE—AZHCTH T AR~ FTS Bl B &, XAFFAS text AZHUARY ts_headline FI
to_tsvector EESE M, T4 T EAFHFI X SE R ALHIRE Sy, FATHERF AOMTL 2 A A
ZHY json/jsonb K AT (LUK LA tsvector [ BB, K5 GIE kK == (L& kit B
B A B A T I T A ) AR

ANETATR, ts_headline pRECHLA T K+ json/jsonb ARIRRA, % EREIITHEELFF json/
jsonb Kt A fir v SCASEBERIC D HTML #3X, 73051 5-57 %F JSON SCRS S v i A
Rafael XASEBIE THRIC

w5l 5-57 PR E M I SCAT Eprid
SELECT ts_headline(person->'spouse'->'parents', 'rafael'::tsquery)
FROM persons_b WHERE id=1;

{"father": "<b>Rafael</b>", "mother": "Ofelia"}
(1 row)

EEE, b rdr S RAT R EAT BT HTML /Y <b> 5%,

5.9 HEXIHBEEIME SHFEEE

AANHE S A3 anfa i SORE T A & SCEE 2R, composite (HLFRA record, row) I T-A9%
T S A) S SCEAIR Y BB A2 VA SR 18] 2 /15 B A BR SRR el (2R S
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591 FIER#IBE— MR EENEIERE

PostgreSQL R Z I 2% H ) Gl — A 5 R A5 58 AR RY B 2 SCEHR 281, 1t Hox Fhk
B 5 A ) J AR B a2 T AR B2 JEIX . R AR SR 4R 2 S B R R T i E &
BEA R, k2 U T DIHE — sk R T BE o 7 — k., ZIMERERBRENAES
“turducken” (HEAMF) * fR1Q. TE/RBI5-58 f, FATPREA “Rekms” AIBIFRE0R,
T 5-58 4 “KEKWET HRER

CREATE TABLE chickens (id integer PRIMARY KEY);

CREATE TABLE ducks (id integer PRIMARY KEY, chickens chickens[]);
CREATE TABLE turkeys (id integer PRIMARY KEY, ducks ducks[]);

INSERT INTO ducks VALUES (1, ARRAY[ROW(1)::chickens, ROW(1)::chickens]);
INSERT INTO turkeys VALUES (1, array(SELECT d FROM ducks d));

F R RATE 2 1E ducks R — 510K A chickens 7 Bt Hi i A T I 5% chickens i ok, iX
I OL T IX P SR ICR A IE AN 52 chickens FRE CHYZI R, [RIBIE ST THY 3-8 5 & ik
K Fo IANTAER T P4k chickens idzk, A ducks &, 2R 553X 4% ducks ig s 3E A F
turkeys v, X/ EEAE Y THEM R chicken 2 A — H duck, #RJ/5FHFHEX A duck A —
Hwurkey, BRHIE “FrRms” Mt ae—HEm,

JaE— AR turkeys 10T 2 FEF0Y

SELECT * FROM turkeys;

1 I (LA, (N}

REFR P NI RO A T LI E &, B4, FA1EXE—/ turkey NEKIE A
chicken #47&%, P4 FTLAPIATAD T HE1E

UPDATE turkeys SET ducks[1].chickens[2] = ROW(3)::chickens
WHERE id = 1 RETURNING *;

1 | {"@A"{(1),GHN")"}

FefI 1 F RETURNING -4 2R |l A vk B HHR (B M T A id %, FATRAE 7.2.10 /28
RETURNING 451 F .

— R AR R TERE T EAEHRNIBENG £ 2828, AT LABEE# A —4 json B¢
# jsonb RBAMFEL, TEZEANT .

1 3: turducken #& turkey-duck-chicken HUMEIFR, *&—FhSE GBI FIOEGHAIC MR, REH
PHE T LSS E TS E JOGR L B, XA R T 2 BB R, —FEE

HiEkR | 123



SELECT id, to_jsonb(ducks) AS ducks_jsonb
FROM turkeys;

id | ducks_jsonb
e
1| [{"id": 1, "chickens": [{"id": 1}, {"id": 3}]1}]

PostgreSQL PN EBAES & 58 FEXT 2 2 i 2 . BT ducks ZRHY chickens Bk T
chickens &, turkeys FY ducks if kil T ducks 2%, ZEAEMIER chickens AW HE:,
B2 (E drop (4] s | CASCADE Sefity, ZELSeMiBR ducks KA EY chickens FB, AR(d
FRT—® 53, A4 ducks K[ chickens F Bt o # A ahMEk, i H bl fEh o525 2.
FHRIHD, turkeys FKHY ducks 7B E LK B BhERE AR

5.9.2 MHMEBRENHIERE
REEUGE ot GRS rT DARAN G B A 4R 2T, (B A IR 1 3R AT G B
CIBEEZE AL, Flan, (ERELFER WD E—A B Ekdm A .

CREATE TYPE complex_number AS (r double precision, 1 double precision);
AL RIVE A - B A S

CREATE TABLE circuits (circuit_id serial PRIMARY KEY, ac_volt complex_number);
Al LAE A0 R B A R T AR -

SELECT circuit_id, (ac_volt).* FROM circuits;
XA B AT

SELECT circuit_1id, (ac_volt).r, (ac_volt).i FROM circuits;
PRATRES M) _LATE AP ac_volt MM 4 B NHE 52 an LA Inavis,

PostgreSQL £ 4R 41 FROM T-A)FFFRAE] ac_volt Xk, MRIFX — Sut 4T
\ PRARE T, IiFES 220 T A1l PostgreSQL B HFHfRHF 4.

5.9.3 ERXIAHTEAE

£ ANSI SQL #riferft, P/~ NULL {E Z AR UF#EAT “(EAHSE" (RO NULL=NULL) S0 “(E
AT (BINULL t= NULL) B, X—m &S M Pk B g AR e, 24408 NULL
{EI, 525 F IS NULL. IS NOT NULL #;# NOT (somevalue IS NULL) XFfhZik )5
o FTFREMEIEATISRTL, something IS NULL #fA% something IS NOT NULL B9z MFik
X, AT EAEHHR R BRI AL IXFE,

PostgreSQL fEALEE NULL & IF /™ #% 5 9F ANSI SQL rif, HAvilE. & A %yERREm
IS NULL & Z AR, HAriddiZaE 4 B XA ENE— A R E& NULL, XRE
M, HETRSEAA “NREH” T, ZA%IEIAER IS NOT NULL #7E A AT,
RITR A% E A AR R AN B —/ T HAE NULL, Mgl AEH R E—TERA
NULL BIR], 5x BRI 5 e, DIUkig = icsesn.,

124 | Hs5%=



5.9.4 AHENHEXRBMBIEEFMNERLY

FERRE A RIS, R B AR RE A I B AR B B BORs AT . B2 TR 40
{il % complex_number T4 Bl —/~ + imBEAF, 1fil B ALBE R B T3 B HEAE S 8 TR AT 4.
A2 it , B EREAMA - IRE SR, ZREFEE-AIEMANSL, s
RS X A MBI S 1L B 4. 1E PostgreSQL B 7 T “BIRIZHAF” — 1, fRwl
AR B ARG VF G FHMBLE Rk i SRR AT o

BSOS N R TR 3 4, Bl T AR (i —LenT UUHS BRI &% S8 47 TARRIIE
LB R, MUK Bk Le5 BT LARIE anfal (E IR 51, anfal LA RAY A Ui [ s, DA
WP IE R RIR RS H Y, X LEE B TR IIRU B — R E B EAEIER, "%
B R ERARIIRLE R — TN

OVIE AT — P QIR R IR, AR Bl 5-59 PR,

=f5] 5-59 % complex_number Gll%tJiE 2 SEER B AL
CREATE OR REPLACE FUNCTION add(complex_number, complex_number)
RETURNS complex_number AS

$$
SELECT
((COALESCE(($1).r,0) + COALESCE(($2).r,0)),
(COALESCE(($1).1,0) + COALESCE((S$2).1,0)))::complex_number;
$$

language sql;
BN RZEOE s E R RIS, aoRi] 5-60 FiR,

75| 5-60 A complex_number ZEAIGE Y + im B4
CREATE OPERATOR + (
PROCEDURE = add,
LEFTARG = complex_number,
RIGHTARG = complex_number,
COMMUTATOR = +
);

SRIGTRATIRR — T IXAH + BRAF
SELECT (1,2)::complex_number + (3,-10)::complex_number;
Hith &5 R (4,-8),

FARIRA RS B A 2 BB, (BRAT AR R BRs BAFIE AT B3, LA wTLA g2 2 Ff
ARIZETIIEA . Flan, PRATLLEIEE — >3 HF complex_number K1 integer AHNIT add EA %
FFRRRD + THETF, X stsc Bl T R AR R

T EE BRI LS LE PostgreSQL MALHI_EBA T A FRisUEAVRE H, JFIRHX T
BT KN AR BERE 5124 PostgreSQL “E-E s ML, FlE X AIF K TG B3 B £,
BeliTEs “—UIE LIRS R AN S Rk T
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BT

x, LYRMNES

TR R TIBAR PR RV A BIC, IRTHFES L IZTT g LR SR Z ARSI R
B R IBAR RN O AR, fE PostgreSQL W, AR EN TRERZAMNXA, 5
PSS A7 i IC Al b, RAVILHA A TA RS IRAERZ BRRER BT RS
%, WAEBFHRIREER G RRIH 20, RRSINERS BN, BERhk
AT HARBARAV LA, XA A AR A T A R R A A

ARFAG R OV FAE AL RATIES . SRE R BRI ATE, 295 LR IE A R id
RASTERIATHIE N e R an oA R BT R S DRI A 1), fE35% L OIEZR S
RHBELERERIER, FA—RHIRNE SIS FEEISCR L AR AL 2, Wit il
A TR, FFARFARIRS S "R T 1), iR SURA TR
AFEIRIBHE R T TARZREIES], HAS A R e T 2R,

6.1 X

B 7B RIR LN, PostgreSQL BRI TVF L AW LAY, AMbEiEmMER, THERX,
MR, ETEERBMRLTINDR (5 10 TR AINSR)

6.1.1 HEARHERIRE
A 6-1 8 TEEFRIED:, fEPTA 3 SQL M5k & B R IE AR AT
T 6-1 FEARYEFERLE

CREATE TABLE logs (

log_1id serial PRIMARY KEY, @
user_name varchar(50), @
description text, ©
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log_ts timestamp with time zone NOT NULL DEFAULT current_timestamp
2&E§1E INDEX 1dx_logs_log_ts ON logs USING btree (log_ts);
O serial HKEE AR —Fh B KAV EF 2, ERMARA A sertal BRPFE, B
%?E/z‘ﬁzsfﬂi schema Hh RN B — A X R R 515 A A% . serial KA ERA A&
—/\*5‘*”%1%, 2 B AR IE A P I 5 A A i T —/MA. kR — BRI A S —
/> serial T, H EERE, TR BIKAIR, RIZEH bigserial KA1, [Hh
BRERIIAVEE IR K,

@ varchar & character varying (F[ZAERKFHFE) WEE, HE C5HAMEARZE e
AL, PRATLAANA varchar FEGERKKENE, WH'ES text 8 JL P& —HFE,

© text E—MAERENTIFE, ToBRKERT,

O timestamp with time zone (F[{HEH timestamptz) &—FhZE s H BARIBT R, &
LR BrprAERtE] (UTC) A& A7k . %2 BITE R RIS DR 55 #5 24 Rl B FE R XA &
HEFITRIN, MARIR AT DAZERAE FHR E I AT R . B2 R TIRRAAYHE, 1
£% 531,

PostgreSQL 10 H i34 7% IDENTITY SE8E 713 FF, IDENTITY Ho ] LK 5 B oA A 35
FIS2HKAY, 3o — P IR A bRAE s,

PRATEAFF B A HY log_id F-BE MY serial LA & % 24 IDENTITY 28 %Y, 5 serial ARIAYA&,
IDENTITY KAV EAFAEBI—A~ B BB P oI5 s . 1B T
DROP SEQUENCE logs_log_1id_seq CASCADE;

ALTER TABLE logs
ALTER COLUMN log_id ADD GENERATED BY DEFAULT AS IDENTITY;

P A EEE, FEDIEFIIS IO | ARG R EE, EEWT

ALTER TABLE logs
ALTER COLUMN log_1id RESTART WITH 2000;

R OV TR, B4R BRG] 6-2 BRI IDENTITY (B QI R, A JEREY serial
i,
SRf5 6-2 i F IDENTITY &G FR

CREATE TABLE logs (

log_id int GENERATED BY DEFAULT AS IDENTITY PRIMARY KEY,

user_name varchar(50),

description text,

log_ts timestamp with time zone NOT NULL DEFAULT current_timestamp
);

B 6-2 MBS 5ol 6-1 FAHR, FURE RN,

IBLAEAT 245 O T B2 1% A6 FH IDENTITY X serial W2 IDENTITY i iy Bk AL T —
A identity B &5 AT B RGP E N, ,JEE’JJEM&%EE%‘BE 5 A —REHEP, RS
ZHA LT, sertal RANIA LA, BEAEFE ANCE—FFIS AR, X
IS A B g AT LA B ek et w] L‘Mﬁ%éﬂ? PN TN IR R e )
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Mz e, MRREEEE ) sertal BAFEBAIMGIE, FEEREEIA A 3h4E R
FAS A, XMERERLMEINAN IS ERANAT ., REAR, XM EHITRERL
IDENTITY ZEZEHIR L .

MEEMEZRER Z LT85}, serial RBURIREMRA AN, XMELT,
TR — ML TS Ak ds , HHR TSI sk R A B 5 Be I B 1
RZFH S A RS — A E . INEBSEILEIR A, IDENTITY iEi%k 5 serial 2R
HgRn, 482 Az — Pl 5 mkas, AL IDENTITY AKX AN T8-S A2 5k
PRI R BT YN Ik

6.1.2 H&EFE

PostgreSQL A& M —f& i R AR DhRERU B IR P, AR B —5k 3k (F-3%) BHaE A4kK
A75—ikk (XK), MEHFNTFRERTESHBCHTRINES S/ LRNITA 7B,

PostgreSQL £ 1% MIEANK R R, XH—HRRNE R AE T2, FRINGHHE A
AEREL I, XFPA AR E A AT LASE SE e I TR 2 8l o X . YAk
b}, PostgreSQL 2% H A TR AVILF B ok . (ERTEERRE, FFARITA CRIVFHIEAS
KW TRAKT R, AR THE R, ME—PELRA R RS A S #4kK. check £)
SWeAkk, (HFRIEATLASEE A LRI check 293 (FEWLR G 6-3)

il 6-3  ClEgkAE
CREATE TABLE logs_2011 (PRIMARY KEY (log_id)) INHERITS (logs);
CREATE INDEX idx_logs_2011_log_ts ON logs_2011 USING btree(log_ts);
ALTER TABLE logs_2011
ADD CONSTRAINT chk_y2011
CHECK (
log_ts >= '2011-1-1'::timestamptz AND log_ts < '2012-1-1'::timestamptz
); O
O FMTE LT —/ check ZJ3UR MR RER A 2011 4ERVEAE . 12 check )3 & f A AL
R 28 R A A R I Bkt AN 2 S5 -2

PostgreSQL 9.5 FiH# 3k TAEAMFR IR Z MK, wiHL T A ARG AR . Schfi%
Rtk F2 S T SEELR M A AAF 6

6.1.3 REFRKRZEF
PostgreSQL 10 H3& i 7 xR A 4 KR IR X Fe . JRA 0 XKRMNEH BB S Z AR K
DiredE 2RO, ABRVFEEAR Yo B Lok MR, JF BRI Sk B b Bkt A
AR FR, NNEEIILEIE, —EedEEGr, [T DDL EEAFE,
RYETEAR 25 T 40 X RAD AT LBRMR FOR R AR R Dhie, (b AREZE 28, LA T &4k
ARGy XX PR RER S B X 3]
o 4yX Ffd F 7S WA A CREATE TABLE .. PARTITION BY RANGE .. iE7:, JEESBI\GIE—
Mo ERA
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o FERS R, Anfo EREALE, Rt o KRN B BB A 2 X, fH
{3 PR AR5 DU ARSI, PR A BHE RO A BRI b, S E R bt
Hfh ok AT I R M E R

o S XRHIITA o KGR AR F B4y, Rk B3R 582 T A AR
AELFE,

o RIS XEGRIET A ILFER S XERE, XE®REBITARE 1K, il
TR IDRE P I — ok TR AT LMK B 245K,

o SXERRIRFERE—ZHA QAR B Lk, e LR AT DE LR, ME—sE
K51, BT XATLUE SGX L, RYPAYLEIH I SRR RMEA1#
HRTUA 8, i B3 8 A RAEARNEME—BIR] IR A — @ eI A R T B N AT —

o SRMAERHLGITAIRAR, 2 XRIVKERAREFE A IR, A EREAR
T2 W R BIHE BLE 1 or DCrh, ARBEA PR & S 4 X SR

AR oy X B BRG] 6-1 i logs %, Hh &M XIBZROE o X, A
ZAERG] 6-3 iR RIE,

HE, MERBLARY logs KR L f 12

DROP TABLE IF EXISTS logs CASCADE;

Gl 5 X e, 2420 ] PARTITION BY Bk KX E— o XK, BRG] 6-4 Bt
Ro AU LR — TRl 6-1, HodRieeId 7—kif@g, B, EEERNFFESR
EN T, FAD X R ERAA TR,
il 6-4 GlESXFRNER

CREATE TABLE logs (

log_id int GENERATED BY DEFAULT AS IDENTITY,

user_name varchar(50),

description text,

log_ts timestamp with time zone NOT NULL DEFAULT current_timestamp
) PARTITION BY RANGE (log_ts);

ERAANLHIZAI A, o K RYLGIP RO F o X 3R, ARZE&[H T For
VALUES 153Kk 45 B Ask - RAE I BARTEHE, miZedhok v (E FIRD AL check 293, TR IFER
{5l 6-5 FRAE RG] 6-3 N E{H i, HAE R AR FOR VALUES FROM i 7%1fid [ INHERITS
B,
Tl 6-5 Bl oKX

CREATE TABLE logs_2011 PARTITION OF logs @

FOR VALUES FROM ('2011-1-1") TO ('2012-1-1') @;

CREATE INDEX idx_logs_2011_log_ts ON logs_2011 USING btree(log_ts); ©
ALTER TABLE logs_2011 ADD CONSTRAINT pk_logs_2011 PRIMARY KEY (log_id) @;

O E Xk, 1EA logs KI—AF4rIX,

0 %oy K REM AR TR . To XK ZRNERFiEE AR RS, R
BEELM, 4> [X.HY CREATE TABLE {&H)& 4K,

00 T iyxFK EFLIE LRSI H#, SRMKELNE, FoXRMWEHIFATFTELEN
A1oXEFLERME—,
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AR AR AR RIS
INSERT INTO logs(user_name, description ) VALUES ('regina', 'Sleeping');
TEA) S HRA B A 1E 1 40 XX A -

ERROR: no partition of relation "logs" found for row
DETAIL: Partition key of the failing row contains
(log_ts) = (2017-05-25 02:58:28.057101-04).

TR A YAy F O — o0 X

CREATE TABLE logs_gt_2011 PARTITION OF logs
FOR VALUES FROM ('2012-1-1') TO (unbounded);

X LR 6-5 ARl HY T3 42 B ] T unbounded S8 ok KR oy X HI ML VB, iXAEHFR
H H B ERRE R BCEX AN 57 X

AT — IR AT AR A A), XK &), $h4T SELECT * FROM logs_gt_2011; At it LA
BT B TR X

HER, EEbRIE AR R G Xk T UL, FeAT 1552 3T iy o X G F 5 1R
HUAFE T A TRCR,
HRUANGIZECIE, 4EWLEN, FrANHEE KGN o XA Swbkd, anondl
6-6 FIT7I.
Bl 6-6  BUKIE B hBkid AR A SRR X

EXPLAIN ANALYZE SELECT * FROM logs WHERE log_ts > '2017-05-01';

Append (cost=0.00..15.25 rows=140 width=162)

(actual time=0.008..0.009 rows=1 loops=1)

-> Seq Scan on logs_gt_2011 (cost=0.00..15.25 rows=140 width=162)
(actual time=0.008..0.008 rows=1 loops=1)
Filter: (log_ts > '2017-05-01 00:00:00-04'::timestamp with time zone)

Planning time: 0.152 ms
Execution time: 0.022 ms

AR ARG PostgreSQL 10 FIHFI PSQL, Bt oy X Fe T2 Mo i A4 5
AVEAIAE B, EIX S B R R RS o KR A AR AITEH

\d+ logs

Table "public.logs"

Partition key: RANGE (log_ts)
Partitions: logs_2011
FOR VALUES FROM ('2011-01-01 00:00:00-05') TO ('2012-01-01 00:00:00-05"),
logs_gt_2011
FOR VALUES FROM ('2012-01-01 00:00:00-05') TO (UNBOUNDED)

6.1.4 FTHE

SoF T A g A B B R G R I E W AR I e sk i, HC B R B L Sk
B, PostgreSQL M 9.1 KR T4 3 £ UNLOGGED &1 4F, {F FiZ & rl LAGIETE H B,
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2Rt 6-7 iR, RAEASARXMHRICKMMELS BE QLF—RBiRy WAL B, B
write-ahead log), JCH BRI —KRMHERHE NICTAE Bm Bt ¥ Ema AL, &
AR, K& 10 2 15 5.

ARORIINR 5 S A/ O TR S, B4 TE A 3 B BE 2 752 55 a1 g B i vl 2 S 1
Bro JCHERN S Pt BB PostgreSQL MR HIBLEI, P45 HIHLHI (=
%5 HiE. pa_dump A — AT AT LA VF IRk & 4y 7C H ERIER

il 6-7 QI HER
CREATE UNLOGGED TABLE web_sessions (
session_1id text PRIMARY KEY,
add_ts timestamptz,
upd_ts timestamptz,
session_state xml);

T HEFREA — LA 4, {E PostgreSQL 9.3 2 i, J&HEFALH: GIST %5l
(2% 63.17%), ZRBNERS|—BEH TERMOEIERA, thankdl. JER. JSON, £
BRI a2 A1 22 it AR AT PostgreSQL fiiAs th G H 26 8B vl LALE FH B-22 51 Fn
GIN #5/,

£ PostgreSQL 9.5 Zif, ZEAHTC H ERUCHH H BRI, 952G, RfEthir
AT A BIHAT .

ALTER TABLE some_table SET LOGGED;

6.1.5 TYPE OF
PostgreSQL {EGIE —7k KR, & HMEEG IR 2HRNE G 5IERT, k2
NI RX A, RATUAME FH— A2 A BAE R B ARV E R, T HRERIZIIEE, Bk
Sl — /N2 AR,

CREATE TYPE basic_user AS (user_name varchar(50), pwd varchar(10));
RIGFTLLEIEE—5k 3R, REMEIZE AR, AuRfl 6-8 Fis,

Tl 6-8 UIE AHHRIE B AR O —ik &

CREATE TABLE super_users OF basic_user (CONSTRAINT pk_su PRIMARY KEY (user_name));
T HEAR IR R, RARRIEERFEIE L, —VILABHR I RIA 5 (12 LA,
SR, HEABABR A S B B IR 7 BRI, PostgreSQL £ H W&tk Al R IR &5, X Ff
PLEIRIE A, AR IRIY RGP A IR 2 E5AAHIRIRI R, T PR v RE 75 2[RI % B A e S5 4k
FrAHEII &S, B it RS o R AR 2B W], X — i 5 R ARARHL IR AR o
filan, anRTFEEE A RG] 6-8 HHE LI super_users RIEn— A HLIE ST B, Ao A
FTUA NIRRT,

ALTER TYPE basic_user ADD ATTRIBUTE phone varchar(10) CASCADE;

— R, AIRFBARF T HA KR, A2 PREA RE S ki AR L, CASCADE &£ %
TR 2 b, 6 A AR A R A B
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6.2 ZIRHLH

PostgreSQL YL AL FA T i 10 et e vh e e b iy, Rl de T A0y ]
PALE B 2RI g & 5 A g ik, WARLIRAI AR, anfa eBE A et . Pelbe285%
TR, anfar P AT ICRCH i, FHIBLE R 5 DA R AE ARG UL N 29 AT AR AR . KT 58
RERILI RN, HILPRAL DY PostgreSQL B 75 T HAUMHICNA . BEARLTRALEI A KR
IR d, AH—ROR VBRI A T 2, RABOAETURE T, AV E RN AR AT
T P s H A REVERY LAV ES, BLAESMELIR . ME—PEZIREL I check 293K, ARJR 2
HEf LR

% BRI T B — L SR AER BT N A TR E A, — IR PR

ik RAER LM T B MABIZ R A fR g, ZERASEE, ARG
N W, R B AT REA S X R .

6.2.1 pEAR

SR LB P s 4R+, PostgreSQL 38 1E 5 HAHRMIL &, IRATLFRESR
IR S AT BRI A e EH L I RS IR R o (il 6-9 HpRoR T AnfuliR Ao ME 28

B 6-9  HENTAMEZ AT R ZR 5 |
SET search_path=census, public;
ALTER TABLE facts ADD CONSTRAINT fk_facts_1 FOREIGN KEY (fact_type_id)
REFERENCES lu_fact_types (fact_type_id) @ ON UPDATE CASCADE ON DELETE RESTRICT;
(2]
CREATE INDEX fki_facts_1 ON facts (fact_type_id); ©

O FKAIFE facts FHl lu_fact_types R ZIHE L T —MIMELIR KR, B TEANLRUE,
R 3R lu_fact_types H A7 (EKE fact_type_id [1Yid>k, AB4 M fact gt ANRESE
A% fact_type_id HYIC3K,

O FRMTE XL T—AHIPHM, B TLAFHRE: (1) ankE3R lu_fact_type Y fact_type_
id FEAER A T, ALK fact AR LAY fact_type_id FBHE S H ahdkfT4H
P&, UABERROPEESI R R (2) AR TR fact B /EHE fact_type_id T B¢
{EYIdsk, AB4FEFK lu_fact_type Hi4H[R] fact_type_id FBEMIIC KA R UF#E MR,
ON DELETE RESTRICT j&BRINT UM, st iiiix /A eT L, (B4 T iE W W
B m k.

© PostgreSQL 7EH 3 B2 A AN —PEL) Ry, & A S M T B %5, (HAER ST
IMEZJRINAIAN S, X —RHREEE, RFEANIMETETFAESLES], Donthseiks]
FHT A TR B

MBI FOF T ORIE AR e R R EEN . EELESHTY PostgreSQL WA H, ‘BiLREASEIHE

BRI AL AL PR B AR I VE . 7E PostgreSQL 9.6 H1, U RI% A — A e i k2 Fl oM 5% 2

AEWT R S A rh IE R R B, $RTE TR 2 R TR,
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6.2.2 ME—MLR

T B EAME—RY, Bk AR L — T, I AR IRTRE 2 ORUE SR 7 B (A M
— WL LT B IS E— PR RS E— 35| S — P2 & B A 6 8l
AR RG] BB, Jar 7P RAYF BT CAVESA S B B
WIS, (BERUCAZE, SRR B ME—R5 [ HBAME— P2 R B LA
ZE(ERY, T R T EAE R BokE Lo FHEEIGIFE0R T Anfgd— M — 200,

ALTER TABLE logs_2011 ADD CONSTRAINT uq UNIQUE (user_name, log_ts);

PRATREZE B B (U BARIER th B 1L R ATME— RIS UL, PostgreSQL As 3 447 fifi 16 4%
R — PR3, ERATEGE i (M — PRy R DRSS EAREI B Y. RS IE S
6.3.4 71,

6.2.3 check#zk

check ZPRAEW LA RN — N HE LA FBIN L5, Kb 1Tl F B2 1.
A RIS 2 FIH check Z9FORMIEHI TR L, ELanf LEAv I A S-S5 AR TR Y
check ZJRTER B, LMK 2 LRNAE LA oA dr b BARIFIR A, 7Rf] 6-3 Hgh A —
A check £93%, %2934 AT LA IR HL I &8 A SR B A FF & LR K MFRY IS, check 293K
SCERRET BB RFR RIS, B IR AT LUK QIR RS H— MR 2 2 HI 20K 4
Ko Bilan, LAF check £y AT LABRH logs Zer i i 2 4 U AH /NG

ALTER TABLE logs ADD CONSTRAINT chk CHECK (user_name = lower(user_name));

FrollEfEBR— e, ARAFEMRCRN, FREALEN check 293, (HE8E,
ShEE . X =R RN SR

6.2.4 HefttEZR

HGHIME— M2 RAE LRI U T 5T R, BIGRIE THE FBRIEAARR
FMEZEMATIC R AR AESE , Mt 2 SR GG e T M — PR, WTMEHSE
LRI R T HEOT, I%S LR BIE H T A S R ZeHERD Rl

PostgreSQL 9.2 51 A T [X [ £ 4l 26 7Y, i 2 A Rr 51 5E & FHHEM 2 3R, IR AT LALE
depesz Vi S5 “Waiting for 9.2 Range Data Types” XX &, FRANEX AIEIESE Fg
FAHEAb A2 SR B B 4 51 F-

HEf P2 oK — B 2 1 GIST 2RTURYZR 5 R SCBLAY, A T B-RIBEERY GIST 2515 &
oA TLARY, it FTFEIE L4 btree_gist P IREARERSLX AR S|, ZHIHEBIEL R
HI— A~ 2SR R sl P TR HE T IR

PAT 2 — e 2R B 6 1. IRIZIRED AR B E SR &I E, #0H AR
KWERBHTIT . =6 6-10 {HUR T anfalE s AT T 5. BoRBIrmER T && a5
PRAENRXEEAES, BER T = 2BARAESNEZRSEREE, HEEN
SO E T,
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il 6-10 B k&S IETRIT p%e
CREATE TABLE schedules(id serial primary key, room int, time_slot tstzrange);
ALTER TABLE schedules ADD CONSTRAINT ex_schedules
EXCLUDE USING gist (room WITH =, time_slot WITH &&);

[EIME—VEZI K —4%, PostgreSQL 2 H s AHkM PEL) K rh i R B F- B ar &5 1

HEf P2 H0E A 55— Ao @ e PR R BB . A T e IRl 25y Bl 2a — T A4
R&, BMHE—HREFERBRFRA—A block, FHHEER, BITAEBANRSEK—
Kidx, HFEERMDRAASLZR—APE, ERNT:

CREATE TABLE room_blocks(block_id integer primary key, rooms int[]);

HRUEREFIA block Z RIS A IR B, wTLLR B — A HEMb LSOk 1y Bl E &,
RGPS, HEMBPELIHR R GIST 51K MARL, 1 GIST F 5 3RS ESEH ST,
UM e — AP IR, aoRfil 6-11 FiR,

w5l 6-11 [ 1k%4H block &
CREATE EXTENSION IF NOT EXISTS intarray;
ALTER TABLE room_blocks
ADD CONSTRAINT ex_room_blocks_rooms
EXCLUDE USING gist(rooms WITH &&);

intarray ¥ R BAIINRE R R AE BRS04 (SFF int4 F01 int8) _EHEST GiST 251, intarray
AT Tk AT DA S e BRI ST GIST 7, B85 T LATE B B ZH K0 e ~rHE
fbPEZ) o,

6.3 &3l

PostgreSQL Y S IHLHITIREMR A, Frthw, (UNHESIOMINACRBEE —AKELY
5. PostgreSQL JFASTHEA TR ARG, ARIREFREARYE, PostgreSQL L TLVFIRA
X JUFER 51287 A 2 SRR 5 s BAF A TR LA A LI REAN T . A RIXAEE A RETN 2
TRIAVEESR, PRATLAGIEE A I 51265,

PostgreSQL 38 SCHF{E R —iK R R S BCA RIS 1287, HFHH-ALR G R Li A B I a
Sl Bilan, £ B RS B-WE S|, EFF B LESL GIST %51, &M
AFHSIHATLABN b SEEIRA T RIS R 5 R HIPLH, 1527 PostgreSQL B 7 T
Wb “fr Bl S ST —T TN

Ll F A AL IR B R S|, HAMNBR AT,

[@]— schema NHVES | A AREEE .
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6.3.1 PostgreSQLFE4 F iHHZR 5| AR

ST LT PostgreSQL WU SIRES, RS TR STHIA R A 5 12 ULL R B4 Bk
HEI 5. PostgreSQL A SCHRIIZ 5 2 RUARLL T LA,

B-Ri& 5|
B- e — Rl Z BUAE A b i WL R D 12, AR AR BT R 51 AU SLR, AD
LM B-REZR S AT LA T o A 9555 T PostgreSQL 3 H AW G #R 51 (Fban@l
LR SEME—PELI RN ), B4 OIE R AR S A B-B2 AT ARk A OBl
SIEFRATEZE T2, AL BN S GV B-RE R ZR 5], F 2 ORI — 2 S
—ZFHIEER SR B-WES|,

BRIN Z35|

BRIN (block range index, ByELEIZZ5]) & PostgreSQL 9.4 5| AWJ—FhZ2 52 HY,
Bt B AR B RFRIMZE 5], X FhR e B-HFE SRR Alt K, U\;n:ﬂ:%
AR MEN, XEFENA RIS R ZE 5 SR A, M ™ E i s
TR . BRIN 225 |1 S E& A 8 — A 70 B N O B0HE DU 24 7E — A ST R A BE, X FEmkt
ALAKR K ESFEZR S I HbREICE . BRIN 2515 HRY2SH) 2 EL B-225 [FnH A ZR 5]
IR Z%, [RIRHE SR R, (A TR AR S, A RE TR RME— 3
g, BINER LR AE i,

GiST 3|
GiST (generalized search tree, i FHIEZIM) FZ2AYE I 5 B46 & SO ZE A R 23 A1 5L
5. FHREE. R E R BRI R, %2R 5 IARREH TR 7 B —
P, bR UL ST TIZRARS TR B AREE, a2z s H FHb b
23k rT LA SE M — P ORI

GIiST & —FH R 5|, Wik U E AR 51 BAYME, MU i 5 B ER — A4
ke, RRIFEERERY, MBI FER T 120, B E T E— %
S BRUA SR HAEIC R TE .

GIN %5|

GIN (generalized inverted index, iE 1 )F25]) 3 %% F T PostgreSQL N & 4 3¢
201U R I Json Fdm Ay, Hofth L6 JE 4L (Lk4n hstore Fll pg_trgm) 25
X FZR 5], GIN HIE M GIST JRA4E ok —FhZR 512670, (He & L, thutdil
KolPSESAWRSITERNE. MRREEARNTEE RS, T2 HiEmEs|
B Rl 3R ECAS 145 R, X PR 00 T GIN (A 138 B2 P T GiST 119, 2R, T GINEk
GiST 7E ¥ B B 2 2 th— A>T BHE B Hilsh e, R GIN 235 1A B K Jf B3 57
HERT GIST 5], %4, GIN WS IR AR TIKE ARG, B
EAHEFH T %t hstore XA B text S5 A RAK AT R S, AR IRTEEH—4 600 TT
TN ZAEA— TR RAIFEA F B, IR A AR % T B L H S GIN 8T (2251,
£ “Waiting for Faster LIKE/ILIKE fF” iX & 3CFHA /T GIN FIEERE R G195 wl it
&%, f£93 ki, FTSEHl 47 B VC BCFIAR DL AL 11T pa_tram 3 AL HR B T —/
hREsRAL: SCHREMIFEA RS |- GIN 2281, X AR pa_tram A5&E 5.
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SP-GiST &3|
SP-GiST &5 T2 1Al 4y X %t (space-partitioning trees) LAY GiST 2251, %R
F515 GiST E5 & HAUSARR], AR T RELeks w SUii B wdk, RS E R —
L&, PostgreSQL [ point 1 box % it Az JL{M[ F AU LA R text R A B e L FFIZ R R TI
BAEAAL, N 9.3 BT, X 2RAIT 46 3 FR b A,

BH &5
A2 511E GiST F1 GIN 5| HBL st 255 77z @M. kA% # I\ A GiST i
GIN 5[ fEM:RERI T 55 e 4 M 5 B it 525112251, PostgreSQL 10 Z RiHURAH, =
% HER AR BINRE T, IBLLEFRAE HIAS gt A RefE HEsI25], BN
SSEBRTEWR D, RER —BMIIESIZE 518 PostgreSQL ‘B 75 51| A A Hi # f H
RA, {HAZATE PostgreSQL 10 B2 F R AR T 9k, iZhAH, HFIESIwIL T S —
FPEUL T — SR RESR T, AR e st B-REE P,

BT B-WE £ GiST #1 GIN 5|

AR PRAE T iR PostgreSQL B TR AR EILIME A WLLZ 5], AE/RHE T SETLE
(X F 4735, BBRTLAM T fif 3+ B-#87% 1 GiST Fil GIN & 51745, &AL LA
Va2, HH KL% PostgreSQL K ATIRAEN S B XA BA, XHEIRA
BB BLET, TAIIEREM X GiST f1 GIN Z oAz B4, XEA B-#
KT T BRI R, M55 ST R A 5 BN A BE 2 R £ 4]
BAESIN, REKMXMEESIA A S, Flan, FATEIE A4Z5| R I S
ARRAA full-text 28, — ki, RKEILCHZR, Ltree, geometric FI%S[AIZEAX
o RS TY, HAeffH GIN 86 GiST 51, HX2RFBR AR S HEEE T B-#
Kl T BABE AR, X RS It T LA BLx A B, £ Feim
RABLFTUIEHESL T GIST B IWFEBMEST T B-WE5 1T BREARR, Al hn
—MEAESI,

% T PostgreSQL JFAE P Hf U R 51 2 RIA, B — eI R 51 R B ULY & B A7
16, Hr LB R ATHI A VODKA 1 RUM (3 T GIN Z 50— A28 Fh) X @ifp, &M T
PostgreSQL 9.6 LA & 2 JGWIRAS, RUM 5 15& T full-text Z JEM0E Z 7, R RTG2E
LA ZE, A2k LBEH RUM 287, Boh, Bilbigft T —Lei sia pT,

55— A5 B A pgroonga, ‘BLAYT R EIIIEAAFLE, 24 ALK £F PostgreSQL 9.5 I
PostgreSQL 9.6, 14T JRIEAE A4 SC1 22 51 B[R] i o — > 71| 2045 if 25 23 1YY roonga HIRE
A T PostgreSQL., PGRoonga " J& i, H1 & — 4> 4 7 pgroonga HI%E 5| BT L) Je AH oy i iz
HFF. PGRoonga ¥ J& v LA SE Bl SCAR #4733 51, DAShext b i &30l s, HAR
PostgreSQL JF A Y 2 SR FHLHITIHE TR 2L 01 & U 2R i, PGRoonga JBREAS SEELLE ILIKE
FILIKE '%something’%' iXFifEH 2SI, FORIUT pa_trom § &, Heob, BETFEL
ZH 2R RUFN JSONB 2837 225], Linux/Unix F1 Windows i JEHBA ol AR,

{# 1: PostgreSQL %A full-text ZALX Fhidk, HALTEE R tsvector F tsquery X FFfHH T 43
R EE A, PEETE
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6.3.2 BEFFIE

REBNBMEAE “BRAR" B AUREESRIAT LKA, WitEhrb i H
5|, (BARIRE B 24, Wk UL IRE B s iR R T IRiX e NS, B2k 54f
IFTE R T, SNk — AR AN At 2Bk B ERkyEs? 7

FREE R A SRR, RIE ARSI BT, S MBI Bs R ARE
Bildn, xFHATXAZA (range) MIRTIRBL, &FEHWBRAEERBHENS (&&), &
s FAP T A SR R GURR B A2 T o 3T SOXRREICFR UL, BRG]
BAR EASZAE AETT BRAF; MAFESOXRRE TR HESIN, FhEA 2] Z ik
PR A al iy .

#TF UL EHE S, PostgreSQL $8—3& Iz A 4TUsAH T iz BAF LA B 2eia B F 44 2L Y
HAE—R, FRA—DBEME, Flan, intd_ops BRFRLEEMT tntd (M HH
FrULHY integer) Y= < > > <@BfF, PostgreSQL #2 T —5Kk M {E pg_class [R50
#, WAATDIERERINsEARSIR, KBRS TRGEA R, s T
P RRBALEIR AT, —FR BRI S R E S TSR, SRR TIR
A[LAM pgAdmin Fifi SRS L TER], HWrTLARYE system catalog fE7R M5 6-12
PATHE R,
il 6-12 Ak B-EE 5 SR 2B A RS TRAT

SELECT am.amname AS index_method, opc.opcname AS opclass_name,

opc.opcintype::regtype AS indexed_type, opc.opcdefault AS is_default

FROM pg_am am INNER JOIN pg_opclass opc ON opc.opcmethod = am.oid

WHERE am.amname = 'btree'
ORDER BY index_method, indexed_type, opclass_name;

index_method | opclass_name | indexed_type | is_default
------------- R R bt R
btree | bool_ops | boolean | t
btree | text_ops | text | t
btree | text_pattern_ops | text | f
btree | varchar_ops | text | £
btree | varchar_pattern_ops | text |

FERG 6-12 v, (AT T B-BAUSCEE . 1EER, BRRSIMS AL sREAE, m
H UF — S PhRICABOINSRAFS, RS R S I AR E ERABRHAS, BAa
PostgreSQL 2 {# HIBKINBTRIT . R ZEAEIL MiX Ao 2T, (BIFRgxanit,

Bil4n, B-RZ25IBRIAAY text_ops im AT (A4 varchar_ops) A HE ~~ sH AT (RD
LIKE SZBRAF), FrLAan R G B-RZ: o[k 1T iZas A, Mo ] LIKE B4 i
TCikAE text_ops i EFFR A HZE 51, ik, AnRIURMIL %1 575 2%t varchar 83 text
AP FT R B LIKE B IR, AB2 B2 5 B4 B 348 f FHl text_pattern_ops B(#
varchar_pattern_ops iX AV AT, FRE s BT RMTELRFEI A, HFEEACIEREDIN
IERE RS F B AR RI A, 22 RE1anT,

CREATE INDEX idx1 ON census.lu_tracts USING btree (tract_name text_pattern_ops);
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fEnfi 6-12 A IS SR, PRATRECAERE ST B-HZFK 51 varchar_ops Fll
text_ops PRz RAT T HIRIEHE S AR text, X HERFRIIE, varchar_ops
PR RAAAEISE, XA varchar ZERUA R st b T4 BE BRI text
RA, —F WD H—EB B AP, varchar_ops Fll varchar_pattern_ops S2Jit
kA2 text_ops Fl text_pattern_ops A4, Z IR I AR 51 k2
oA varchar 5255 BUMAY —FOR 26, fRE— MU B G 2T Bis
RRRBRAESLR A,

BIFTEFEILX 5% REOENE TR ASEH - BEFE, WRkRHE- 1T L
WRESIFEHZANBRAE, BLEWERLANES], BREIAZE S| text_ops IRINEIZFRH, &
BATEA A

CREATE INDEX idx2 ON census.lu_tracts USING btree (tract_name);
BAE, fER—1"FEEMRA TZ2AES] (AT TSRS IS ARG .
FK 23 A0 T S A (T 2 1dx2, ALFE like BOMAZT iR £5 (8 ] 1dx1,
TR ATLAAE PostgreSQL B 5 F M rh 3R E 56 @ BT R AN R . ok, Tl Ttz
ICURBE B — T 3AN IR % SRS “Why is My Index Not Used?”,

6.3.3 HEET|

PostgreSQL YR80 5 [ D RE T LAE T F BHANT B Bz HAE R R 5] MBS IR AW
REARTZHY, BlAn el T4 R/NEIR A SCA BRI # 5, PostgreSQL & — AKX K/
BHYBAEE, aRELIAAX S KNG, LB A TR 5

CREATE INDEX idx ON featnames_short
USING btree (upper(fullname) varchar_pattern_ops);

FE N AR E A, JRATIE R T AT S [IRHE Y upper BRECRFS fullname 5Bt

ARG, FREATHMECAS BT A TR i A rh 68 R A eR 8 S AT TR S5 5 I8 Y e 5
FHIR,  RIER R &5 2 X b A i TR A (2R 51

SELECT fullname FROM featnames_short WHERE upper(fullname) LIKE 'S%';

TER, AR IR R B S B R o IR R B 2 — 8, X
N HA REPRIEN _E#5],

3

6.3.4 ET#HicFHESI

BT ICFIE S (AW CHIERS]) &M {3tk h o idkmzR s, fif
X ER IR 7 22 WHERE 14D IR BV TRIE A 0F. filan, (RIxFEZRAHA 1000 000 £&i%,
HIR R A H A — A2 =Bk 10 000 915, IBA % SO dR % & & (A2 T 10
KRG, XFRGILL A RRG IR, FARABUN, BrLAnT DHEE £ R 5 R4 2 N1
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. Ao, IEERSE AR R E N,

Fe T ERS I TR 2R 5 I REAS SRELOUEE X 3 IC R U ME— MR 203 . A0, (RIEIRT LA —
FARAAEE 25 10 £ RIAITT B Pt , BUEFREWMOLEETTRMA P ASBREZ &0
WA, BT AMTHAUEEAY S8 T, RIHGX 10 4RI T TR P A (U 5% BAERFTT
Belo BRLA, IRBARRATZE AL CLBITRIN -, B bR 7 R 4RI % 5
T EryER AR IR, REINT
CREATE TABLE subscribers (
id serial PRIMARY KEY,

name varchar(50) NOT NULL, type varchar(50),
is_active boolean);

FRATRE L — A T 2RI ER P BB 10 % 2 5 (BT

CREATE UNIQUE INDEX uq ON subscribers USING btree(lower(name)) WHERE is_active;

ZR 51 H WHERE & 4 r 6 0 B B R B E P eR A, BRIV BB\ — 2 RES
RN E S AR X R E A LR B R E R AR AT —2%
CURRENT_DATE JX Fiftfiy tH 45 R S EL AT BRI B — 2R (ol Tt 2 Bt Ay
~ sREER L, AR AR A EAR AN, DR S H R A [ E R
A —FR R AT R IC R AT A TIs A R A, R A S A

TSR — mi AL, M {E ) SELECT IR R A RAdE, AR H EEoidRR o],
IR L ILAT TR IR WHERE 5 A 25 (2 B R 2 IS 2% 5 [ BT FHIY WHERE 555 An2RiZ%
R FIRHE R EREERE], ABLILA RTE A WHERE 2% P H 500 6 & i 7. 28 5 [ B (6 FH A R
B, A - QT Bt A o R o - BBk 51, AR AER T Lower R4
ARBUER T name FBE, X AVZARSEhRIRIERE AR LLBRRIOUL A 5 e, A —/~IrikinILLLE
FE DR L8, Rt N — IR, A S R TR D ISk, B4 X AR
BT AR ACE A SRR IE T o B RUARDARACTT I P8 h 6, dnran THLE .

CREATE OR REPLACE VIEW vw_subscribers_current AS

SELECT id, lower(name) As name FROM subscribers WHERE is_active = true;

AR 5B R R A AT A B AL B O A TR BN AT (—Fh EL I A AN, SRR
LT AGEARA L iZ H A RIRZER) . MERARGE —ARF T RIEIRER, CIEMWE
it BT FH I WHERE 4% {2 DA B 3 HP 11 R B30 45 150 40 BB 25 1 52 B AR BT AT BT RHZ AN B 1 A T T8
A, MAREIMEMIE AR DR S HIMIE IS, X iE &R R S ARk,
St i T AT ) 60 S P A0 P SR, A A AR el PP T g e o A AR 2D 0 e B RT3 A ket
RRNATER), ZEw e DU BRI BdEZ 0. XWAPHa Bk Eaitsk
TE A Y name 7 BER i SRR 1 Lower (name), X AEAT AR E MY name 7 Bk % [A] T4
TR B L R A Lower (name) s AR5 G LA I Y is_active=true Z&{4-iR INE] JF 46 IR
FEIEIREmH . XHRAEEEE T DA ERERR AR BB F 5 T -

SELECT * FROM vw_subscribers_current WHERE name = 'sandy';

PRl LA R e BT RICARIA PRIV 5 R S B T
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6.3.5 %%|ES5]|
EABEFEANEY, RMIZESE T kE25Z5] (WRhESZSY) BIFTF., 15T
B, WU T2 N FEok eI m$zi5], ITR—12%122 5116,

CREATE INDEX idx ON subscribers
USING btree (type, upper(name) varchar_pattern_ops);

PostgreSQL HYRLI & L5 A Tit B rh &% B S E A — Rl ol “fr SRS 1™ Ausm ok
IR 2 A2 51 1RGP AR 2 A S AR SR AR E T, GBS A8OR 5 s
SAERSIME . RO RERE 55 B B AR LRSI EA T AR IR 2 —2, i©
A AR LA 2 S AR A& I 2 — 28, B A BAr BT nT REVE A 2R T 45 1 0 A4 51 B
SRS, X RIS, BRI S o anfal 2 & (X 2e 5],

[BI%RE T —/ B-W £ 512251, HoE type Fl upper(name) BN TEL, IBASERRLEE
EE3F type FERFR R ST — /N5, REAHILRIZAME B E] NG type By BIAS 1 5 1
B, ey Bahfi FiZ251R5], X RIS —TEAR D, mEEREFTBREGMNEL
FIZRSIF S AT BRI, MRSt ae A 2351, (ERERAXAEN, F
IMEBIFE BV, S — 3 BT ARV R A A w28

PKIES T HF— R UK EZE S N B IRAUAS 1 g (index-only scan), Wik UL R4 1T H
bRy BREZRSINERE, A4 BEEER S I rT DA R A i aE R, MANTE M RAA G
To XANTHREMIBIAMESRE AR ITERE M, AR AR AU MIE 2548, Hit
SE A E AN I T . AERIRIN L 55 S rp A IR B AR T Be RN 45 0F 7 B2 AR TR L
A, LRSI R AR IR EIRSEE . Ak, KoIhREN TR ERER
Sl AR SHKR, REENGPEANESIK AL, REAEEAE A,

{E2: HARSIMZAFRP AT S WA, S EI RS IR E AR R RS, —FHE
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BTE

PostgreSQLAI¥FESALIEE

PostgreSQL 7£%F ANSI SQL Arifi i M J5 1 B S A E T H 3P Ao mimm . B TRl
FrifE 25, PostgreSQL B4Rt T 27 L REMISRILIED: , X LETRILALIE 5 R I fLIE LA R
—SeRi DE R LT Ao 28! SQL 3B FH 015 ikt . it iX 2% ), PostgreSQL fR+F T 40
e fr, AREAEI AL AR P IR L SQL 1B B FRME. AR —E 1 SQL
H k2L, TN RETEFEME PostgreSQL Akt SQL H-k LIYEARIMAYEE 1.

71 FiE

— BT R AT AR AR U i rh IR AT A VB RIS, BRI RN Z okt R
a5 S SRIRAL 1Y SQL TR ARIRAT R st/ SR E P TIX Rk A 1 4,
AL B A — /PR . ISR, LI R R A ARG A Bt e b ) — R 4
ANV P A RLZ BRI, R e LR T[], A iX sk Bk B i oA kR
A — AL XGRS R AR AR 2 BRI T —ATilR R, R AR R
HAERRL 55 ZARIR TR Sy, sl KRR, T TN M A2 A BT, (Hdesk ki
THEVEIR A N X A M

PostgreSQL UL I REUL kA TR ERIK SR, 9.3 Fit et 7ol A S ERAL .. ank
UREVELPE AR 2 Tt ry, I HAE b TR T 7B, I 2mt v A Hx
PLPEPRAT UPDATE $21F, FILE AL Al 2 o Kb 2 ST

9.3 lRHIESIA TR A PLEH B —A SQL A ik ), PLEIA R Lt i% SQL
AR A R IR — 4 o BT (] P BT I R ZE A T et B2 SQL,  (H (LA AL
ZARMR R AV BOR IR KPR AT Tk, AR DT A (L AL IRt &g 1 LI R SQL Hh AT
R, bR kAR . — BB SL AR DUR, AR BT REFRESH #:1E
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A 2 PR OO Al b R BRI . AR T TR 48R T DA e, P (AR T DA A T3
PR, PIOARLERE SQL (X Fh SQL BRI REMIL A ) AR EthiT. (ELilEh
Al rl, PIAMRRETA R, e SR AEERE TR B, LA —A Rt
Yo AL B RiET 391 1] 2 A T 1]

9.4 R 4 S P AE A AL AL P RIGRT IRt et HE BT D7 1R), IZRRARIE ST T WITH CHECK
OPTION f&HifF, FHT-P I AEHL W7 2 S BEA T4 AFHSE T o

711 HBRAE

B T AL B RS ZRAF . an R AT R BE 5 B 213, 1B S38, onfl
7-1 FiR,

R 7-1 Gl RR AL E

CREATE OR REPLACE VIEW census.vw_facts_2011 AS
SELECT fact_type_1id, val, yr, tract_id FROM census.facts WHERE yr = 2011;

HM 9.3 ke, st el UL FH INSERT, UPDATE F[ DELETE iy A fEIZAN R FF B k8 T, F N
ORI iy 4K 1 MAE S A0 Il —3505 40 (AT fa] WHERE Z5 0, 8140, TS i PP I B4 iy A OUBHIBAR val
FEHE S O id T

DELETE FROM census.vw_facts_2011 WHERE val = 0;

LT UPDATE 8 fEAR S EHTHE(TIC TR, B AMRE S 2011 FERVEHE

UPDATE census.vw_facts_2011 SET val = 1 WHERE yr = 2012;

TR, LR AR EE v REA & B & EAL I mT ILVE R A 5 B Pl R SE BT B 1 4o
SRAERMDIG, BEER SR A & AL AT e E N, ARl 7-2 Bos.

Bl 7-2 ERILIE REST UPDATE #1F, & )m W BtE AR i AL B AT YR

UPDATE census.vw_facts_2011 SET yr = 2012 WHERE yr = 2011;

{5 7-2 H ) UPDATE 1B A0 2 1E ) B ARIC AL 4 AL IE /] WIS B N, (B R SieAk
T AEA B W] L B PR A SR T B A R WLTE R 2 o, st B e > T — &l
Fo AHA T IREFREI AR — 5k, BATARBXMEI LA, Mg Ul A 22 5 0 e 4
PR R AZTECEAR B T WL RRI PN, DR AT (] 2% S B R 10 S A= 14 A B S T4 VR 1o
WizE ik, XATLL@ i 9.4 BCPBIAR WITH CHECK OPTION —f-Asie S8, Gl Il it 4n S Bt
THAR), B A E A4 A IO S 58T E P B T EAR IR T WLYE R 2 A, RGESs
e, B TIZLREIES KM, TEIRA TR E vs_facts_2011 # X L4 A 2011
AEREHE, RIS R yr BN 2011 DAAMEIE . TRk — FHRE & 3, 8
EALH L, EEARG] 7-3 iR,

w5l 7-3  GIELH A WITH CHECK OPTION 2311 gl ]

CREATE OR REPLACE VIEW census.vw_facts_2011 AS

SELECT fact_type_1id, val, yr, tract_id FROM census.facts
WHERE yr = 2011 WITH CHECK OPTION;

S HPITEL T E R
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UPDATE census.vw_facts_2011 SET yr = 2012 WHERE val > 2942;
IREBBXAERIREEE B -

ERROR: new row violates WITH CHECK OPTION for view"vw_facts_2011"
DETAIL: Failing row contains (1, 25001010500, 2012, 2985.000, 100.00).

712 (ERMARKEHIE

HLPE AT LR B X 2 5K SR W0 DGR AR Ty e A 1o AL O TRl A T, A RALIEI AL il 2
5K, AP EAR AL B A TCVRRY, TR A 22 5K A SR e B [ il A 488 1 20 BB A~ ik
fifi#e I, PostgreSQL & JCiki A BN HIE M, RiIRA —HLE, IZMLEME Tk EREAR
M—ik B ERER, N IREEMERIZILER—4& 10, PostgreSQL Tkt AR E e AH 2
(UMIER— SR EFKIC R, BB — & hics, MsoE MR —AE KL AZE F R
i A Iid% ., PostgreSQL JCidi H Bh & PRARMAT 2 H AR REXHX PR A EdEA T
B RlE, PRAT LG 905 fih % & Rt ik SR AR REA T4 SUL B, % LR HZ b nT AR EL
TR,

BATE SRS T SRR, anoRf] 7-4 FoR,

5 7-4  Gl%EE vw_facts FLE
CREATE OR REPLACE VIEW census.vw_facts AS
SELECT
y.fact_type_1id, y.category, y.fact_subcats, y.short_name,
x.tract_id, x.yr, x.val, x.perc
FROM census.facts As x INNER JOIN census.lu_fact_types As y
ON x.fact_type_id = y.fact_type_1id;

BB il & 5 R EHTIR X — bR, FEE A& £/~ INSTEAD OF filt & 2% 2K B
X} INSERT, UPDATE, DELETE jX — KAARAEREL LALH, (A3 —F2f&, PostgreSQL X
FAL T TRUNCATE Rk 2% . R &3 T2 — At ef 5, R AT LAGE FER SQL M1t
MBS K gn BiZAE MRS, Hay ARBca BNIBRS] . FRAERE] 7-5 dhak £ f FH PL/pgSQL
BERIE .,

w5 7-5  1E vw_facts fL[E_EGIIF—/~%} INSERT, UPDATE, DELETE $2{Eiltf 744 SUALERRY kA%
CREATE OR REPLACE FUNCTION census.trig_vw_facts_ins_upd_del() RETURNS trigger AS
$$
BEGIN
IF (TG_OP = 'DELETE') THEN @
DELETE FROM census.facts AS f
WHERE
f.tract_id = OLD.tract_id AND f.yr = OLD.yr AND
f.fact_type_id = OLD.fact_type_id;
RETURN OLD;
END IF;
IF (TG_OP = "INSERT') THEN @
INSERT INTO census.facts(tract_id, yr, fact_type_1id, val, perc)
SELECT NEW.tract_id, NEW.yr, NEW.fact_type_id, NEW.val, NEW.perc;
RETURN NEW;
END IF;
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IF (TG_OP = 'UPDATE') THEN ©

IF
ROW(OLD.fact_type_id, OLD.tract_id, OLD.yr, OLD.val, OLD.perc) !=
ROW(NEW.fact_type_id, NEW.tract_id, NEW.yr, NEW.val, NEW.perc)
THEN @
UPDATE census.facts AS f
SET
tract_id = NEW.tract_id,
yr = NEW.yr,
fact_type_1id = NEW.fact_type_id,
val = NEW.val,
perc = NEW.perc
WHERE
f.tract_id = OLD.tract_id AND
f.yr = OLD.yr AND
f.fact_type_id = OLD.fact_type_id;
RETURN NEW;
ELSE
RETURN NULL;
END IF;
END IF;
END;
$$

LANGUAGE plpgsql VOLATILE;
O HMMBRIRIEIEATHE SO, i 45 k1 3 BB R IR T oD i3, !
O i ASRIEH 1T SCAbHL,
© RIS T CALFE . AR OLD TC e PN A0 IR L1 07 BT NEW 105, °
O b4 OLD JE ol NEW ek BB, RA & A A BEIEPITE B Zh1E,
BETOR, FROR b & 25 ek BB e BIRLE E, BB AR 7-6 FioR,
il 7-6  CREfilk g e B R e EIRLE

CREATE TRIGGER trig_01_vw_facts_ins_upd_del

INSTEAD OF INSERT OR UPDATE OR DELETE ON census.vw_facts
FOR EACH ROW EXECUTE PROCEDURE census.trig_vw_facts_ins_upd_del();

AUEE], XA E BT AL L Pite — 1T IR A RRISESCR) 1, XFMEILAE SQL
GUBOL AL UL
BUAEE R TSR, MHEREE AIRIEIT, X SRR ARl Facts 3.

UPDATE census.vw_facts SET yr = 2012
WHERE yr = 2011 AND tract_id = '25027761200';

AT G PostgreSQL S tHEA T E &

Query returned successfully: 56 rows affected, 40 ms execution time.

£ 1. OLD It 4R SRR xT UL E A MR B 1 AT R AL I IC 2 . s B, OLD iR tilEids, i
L E AR TR . — AT

TE 2: NEW ICTFeAR A2 AR RO B X HL A SR 2D 1R 1 B A B R AL B e e, it t, NEW idaeetiliEic
&, MR EEERRID, —FEE
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R P ST B AN 1 i T i 2 R B B S T BB B AR v, A4 SRR R A
S EMICR

UPDATE census.vw_facts SET short_name = 'test';

B B AT R -

Query returned successfully: 0 rows affected, 931 ms execution time.

HiJ 11 A 51 rh 3R AT — A il 2% B B B T BT A 2SR it & 34 (INSERT, UPDATE,
DELETE), {HSEBr b 1AM ih e = B — A S A fi e 2 it mTLARY

PostgreSQL & 34— F 424 rules WIHLIIHL IR SRTHE R, ZHLEIRY HBLELT INSTEAD OF
il & %% ST H AL X —ThfE, 19 3C “Database Abstraction with Updateable Views” Hi % T
rules ML T3 W] 56 HTA0 B B9 61

PRAR AR AT LA FH rules AL IR <2 BUAN B SO0 (O 58 37, R R AT 5 4k 72 {f FH INSTEAD  OF fiili &
ZHLE, AN SCBUMLEIR , PostgreSQL AR {E T rules HLHIR LA E ZhiE (FLEIAR
Ji bk A& —/> INSTEAD OF SELECT AN b —/N i) Ak T 2k iy vl S g il I Thig.
rules HLHIFIfh & 25 HLHIAI X BILET . rules HLHIE T | 5 JF44 SQL ik B bR itk ge it
P TERAE R R B R R K B br. FTLAER], M —MRIEW K Z5KkERE, rules
ARG TCVE AT E D PR R BT L il Rk 23 RS 22, rules HLEID A — ARG, ks RAE
SQLIESE IS, Hithid FEriE SHA L Hr.

7.1.3 #HLAE

P LI 2 HE AL P vl UL VG B A RO i AEAS MR R A7 Tk, SRR ik T LA 24 Bl — Rk AR b 2k (i
Mo &R EED AL E LB A HAA T REFRESH MATERTALIZED VIEW FFT#R(EIRT, #E2 ik £
WEANE, AAERE SRS, RELWRRF. HEE, WILRERERM 9.3
R4 SRR

P A el e L R P 17 P 2 S P T i IR 280 P BRSO IN 2 A 1, £ OLAP (1E2%
ST EALERL) G, X R A I,

WAL IE ) 55— AR o SRR ST R S I DU AR W8 R . 78] 7-7 ST TRl 7-1 He i)
MR R AR o

i 7-7 ST AL

CREATE MATERIALIZED VIEW census.vw_facts_2011_materialized AS
SELECT fact_type_1id, val, yr, tract_id FROM census.facts WHERE yr = 2011;

SRIEX AL BN — AR, R B AR WEER LRSI RE ISR, ARGl 7-8 PR,
0 7-8  EIEIRE LN ER S

CREATE UNIQUE INDEX ix
ON census.vw_facts_2011_materialized (tract_id, fact_type_id, yr);

LA R A R BICT, S T et R R I, IRATE R HE Y . St
Blax— ., Bl BT kA A O Wy (L A B {8 Y SELECT B4+ 3% ORDER  BY T-41),
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AR5 iR e AT BB HE PR, DA A 10 e A A B G 5P 55 2% 5 | A9 G A
[, HAPEGE. Bl — AR5l R0 EHIT; Rk THRERS
X ALIE AT CLUSTER fiv 4>, IETEAR B 7-9 FioR,

T 7-9 AT RS D AL B P T R B HE TR
CLUSTER census.vw_facts_2011_materialized USING ix; @
CLUSTER census.vw_facts_2011_materialized; @

O IR IR 4. IITILLUR, REEHES B 1D T IR R R A %5 i
FPRBEHEFRAY , TR FRACH TR eI e 2 11 B IR 1, FRLAZR S LA (L AE Hk
BRI, FUATHE,

© FIRMIBLILIIEE, HHE TR WS TR

FH % T CLUSTER J5 23k 15i, ORDER BY 5 ZRIL ST, 4k 4T REFRESH MATERIALIZED
VIEW B[R4 B Zhehic kst fT EHEF, 1H CLUSTER Lt i FahindT: HE S E Tl
EIHNT ORDRE BY LLJ5, REFRESH #R{EPRITEFERT A, 7EIEZNf# F ORDER BY 5EZHI, R
PiZ%t REFRESH #2EHEA TR, BAHMERERE G %2, B—Filik 5 & B st tldsy
TEAR B Bt FH YT ORDER BY [1 SQL &4,

£ PostgreSQL 9.3 /1, RH4 AR E B AT -

REFRESH MATERIALIZED VIEW census.vw_facts_2011_materialized;

fE PostgreSQL 9.4 Ht, 2 T fif kAL E RGBT VR AN /T U5 R A1, wTEABEFALL R iE

REFRESH MATERIALIZED VIEW CONCURRENTLY census.vw_facts_2011_materialized;
WAALE A LU LA AL,

o AKFFMid CREATE OR REPLACE B k3 — NG B #EfrEdE, EHEHEN
AEse M ERFF A, BIAE SR N ks U FE BEiX A fif, M ERTE 75 4% DROP MATERIALIZED
VIEW + ALE.% . MIERLLE, ZE LA R SIS ER.

o IRRIET BRI AR BE P ST — K REFRESH MATERIALIZED VIEW #:{E, PostgreSQL A% #FH
SR AL E . ZEARSCEL A shilEr, 20E 2L crontab, pgAgent & IHE 55 5
Afil % 2% 2 2R98LH], 18 3C “Caching Data-with Materialized Views and Statement-Level-
Trigger” ¥4t 7 —/~ (8 & &5 KA TR GF, "THHRS%

o fE93 MR, KB EARIERE /> PHIEHRME s b, HRELERIET R e i m .
9.4 fit 51T —/MHiHY CONCURRENTLY SGff~, fE REFRESH Air 4> riigfin 1 iz LU,
Al UASRERBIE PR, RITE SR 2 g R (LA & L3 — A ME—2 5], KBTI
AR A, A RA NAERGET R GEA TR B 5 R], 0 2 Rl i) &5 284

7.2 RiESHAMPostgreSQLEHSQLIE %

BAVEZESS SQL 1EA AL FEf (i L 1R £ PostgreSQL LA 1E:, BB LGS
HH ST LA S ThRESE AN K SQL. AT/ ARITE L HR A2 PostgreSQL LA 1EL. “F
B’ BWHIZELEATTA ANSI SQL FrifE, AR IR ER B3R IR 5 1Y SQL 44 451 14 <F
ANSI SQL #¥rife, APLIEANEME AN B LA/ IED.
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7.2.1 DISTINCT ON

BN TR BdF AR —/~ 54 15t AL DISTINCT ON, HIhFEALL T DISTINCT, [HW[LIASH
FIE AR , DISTINCT £¥ak R E £ EE ML TSI, {H DISTINCT ON ALK&k R
ErptrE T BUEM E LR MR, HMASREU; o fort 4 R 442 I DISTINCT ON f7ZE 1
Bt T, RIEThE B T BAES —k BRI EER IR, HAAMICTRAERHIE. "L
FR, AN ON gL T 4550 5 KR ARS A RE St B DhRE.

il 7-10 FREOR T AR B S BRI IE N A B — A N AT XA B,

7=~ 7-10 DISTINCT ON Yk
SELECT DISTINCT ON (left(tract_id, 5))
left(tract_id, 5) As county, tract_id, tract_name
FROM census.lu_tracts
ORDER BY county, tract_id;

tract_name

| |
+ +
25001 | 25001010100 | Census Tract 101, Barnstable County, Massachusetts
| |
| |
| |
| |

25003 25003900100 | Census Tract 9001, Berkshire County, Massachusetts
25005 25005600100 | Census Tract 6001, Bristol County, Massachusetts
25007 25007200100 | Census Tract 2001, Dukes County, Massachusetts
25009 25009201100 | Census Tract 2011, Essex County, Massachusetts

(14 rows)

THER, ONBIRFF SCHr st E 251, iaTRhEEE 13X 2 A4S SR E— PR g7 R AR AR,
[T, A ifgi% A ORDER BY f-F)HUHEFF B 41| i i 72 M4 25x& DISTINCT ON 57 HYF-Ex
sIZe, BIRIERA SRR X LA F BT, R RARE RIS R A2 IR
=,

7.2.2 LIMITFAOFFSETR{E=

LIMIT K 74772 T A& I OGR Bl SR MI0s%, OFFSET et 74R7E T M JL&IERIT
SRR IEl, VRATCAK —HaE Ak, AR eE R, —okil, XA SR F
ORDER BY [k, WA RBE I ELEBH M IEEHT P R 4E B4R B R Er
TEEREAGE L, w6 7-11 iR T OFFSET 8/ i, AR AKX E OFFSET iVif,
HEBINA 0,

IZIETEIFE PostgreSQL FTfe A, Hsk bEf FIHA T MySQL, X FhPRAIR 25 R il >k %
HIZHRELEAR 22 Bt b B S b, (H BB TERTE AN ER SEBLAIL A1l & A T K

] 7-11 BERORHG 7-10 B ES R ESUR BN 3 RHFAART 3 kil
SELECT DISTINCT ON (left(tract_id, 5))
left(tract_id, 5) As county, tract_id, tract_name
FROM census.lu_tracts
ORDER BY county, tract_id LIMIT 3 OFFSET 2;

county | tract_id | tract_name
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_______ e mmmm e e e e e e e e e e e
25005 | 25005600100 | Census Tract 6001, Bristol County, Massachusetts
25007 | 25007200100 | Census Tract 2001, Dukes County, Massachusetts
25009 | 25009201100 | Census Tract 2011, Essex County, Massachusetts
(3 rows)

7.2.3 TEUHIRBIEIRIEE

ANSI SQL brifHiE LT —/> 44k CAST YR AU LAk 5, W UASEEIEE A Z I ELf% 13l
A1 CAST('2011-1-1" AS date) nJLLKSCA 2011-1-1 #5#h— /> A 174G, PostgreSQL 7%
— PR BiES, REEER TR SRFRE#OC R, AR ACY. '2011-1-1"::date,
KRB E RS S TEH, Heanf R RIS T 2 AR R 1E, it
LT BT A SRR B AR 2T C, X Pl DL 5 T & AT LSS B, 3

41 someXML: : text: :integer,

7.2.4 —XREBAZEILE

PostgreSQL 3 Ff— Ik PEAf A £ Kk iEd: . nfil 7-12 R T anfaf el s 6-3 Hr Gl rZk
MR A 2 &KIER,
T 712 kMR Z SRIDS

INSERT INTO logs_2011 (user_name, description, log_ts)

VALUES

('robe', 'logged in', '2011-01-10 10:15 AM EST'),
('lhsu', 'logged out', '2011-01-11 10:20 AM EST');

THIERL, fE PostgreSQL H VALUES -4 JF A HAEME A INSERT i AR — &R R AEH, B
KA LRGN ERE, THTZ2MS A, AuRtl 7-13 ok,

w5l 7-13 (i F VALUES 1B R B — A 426
SELECT *
FROM (
VALUES
('robe', 'logged in', '2011-01-10 10:15 AM EST'::timestamptz),
('"lhsu', 'logged out', '2011-01-11 10:20 AM EST'::timestamptz)
) AS 1 (user_name, description, log_ts);

4 VALUES T R) U E— MBI R A, FENIZHRR ETBRA, HAHIRSE TR
FBHE TR T A, MySQL F1 SQL Server 3 #HiZiEH

7.25 {FRAILIKERRAX S K/NEHEIA

PostgreSQL & —EX 4 K/NEI RS, HEWalLISEIA X 5 R/ NERISCA#ZE, ey
AW, —FhRK ANST LIKE i@ BT W R SCASER H upper BEHE RS, HXHAESS
BN EZS], s MO T — AT upper BRI R 2T A B A R TEA T
20|, B—F L PostgreSQL T4 A HY ILIKE AT (~~*), 1B

SELECT tract_name FROM census.lu_tracts WHERE tract_name ILIKE '%duke%';

A
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tract_name

Census Tract 2001, Dukes County, Massachusetts
Census Tract 2002, Dukes County, Massachusetts
Census Tract 2003, Dukes County, Massachusetts
Census Tract 2004, Dukes County, Massachusetts
Census Tract 9900, Dukes County, Massachusetts

7.2.6 (ERANVIERFFHITHAEER

PostgreSQL A —/~% M THAKARACBLAY ANY sz BAF, — B T34 S8 T E R T
Bttty , FrLAE R E S FTREA — A ILBOs AT 8 FLBOC B . ANY S8 BAF AR
R, REREHARIMEMCR BT ER R T BHE S, WHZATIeF i i st ard

LA —A i

SELECT tract_name
FROM census.lu_tracts
WHERE tract_name ILIKE ANY(ARRAY['%99%duke%','%06%Barnstable%']::text[]);

tract_name

Census Tract 102.06, Barnstable County, Massachusetts
Census Tract 103.06, Barnstable County, Massachusetts
Census Tract 106, Barnstable County, Massachusetts
Census Tract 9900, Dukes County, Massachusetts

(4 rows)

Al LB A G- B R B e B ARk, B4 8 R —17 ILIKE ELEeiE A5 Or X it
EARERA, XMAlLLAE S BRI, (HRRTEENE L, halLLk ANY 2R
5 LIKE, =, ~ (FEFENFRERM like BH) ZELBaETERA.

ANY B TR AR A, A DU SHE TR 2R A B S, WA S R AT
P (Frif tbBos RAT R Hirk 25 R A M /R B AT, HEWLLSH P A E X
ATBE e LR R A BB B 2 T B T LB s AT IR A

7.2.7 FILREIZERERERE
JIT TR 45 R B2 0 R B R REAE — R MR 1 2 A TIE R A R L
PostgreSQL FLVF7E SELECT {5 Ay i FHBEMS IR 1] 2 4T I0 R R &, Hofth K 2 Bt R A
X FFZIhEE, — SRR Bl —f e R R L
fE—/~5 Z4HY SQL 5 A) Hh 8 FHIR [l &5 SR AL R s IR 75 5 S ECE M EE R, X R A X 2k
BRI 25 R 5 5B M AR 4 R B S R AR RLER, M A BOE 2 R 10
AT, BIBLAEMER 207, VRS ICERAFT 7. 1En6]7-14 dr, FAME generate_
series PR R TIXAMEIL, SEEERANT

CREATE TABLE interval_periods (i_type interval);

INSERT INTO 1interval_periods (i_type)
VALUES ('5 months'), ('132 days'), ('4862 hours');
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il 7-14 AE SELECT 15 v R I 45 R 2 A e £
SELECT i_type,
generate_series('2012-01-01'::date, '2012-12-31"'::date,1_type) As dt
FROM interval_periods;

I
+
5 months | 2012-01-01 00:00:00-05
5 months | 2012-06-01 00:00:00-04

|

I

|

|

5 months 2012-11-01 00:00:00-04
132 days 2012-01-01 00:00:00-05
132 days 2012-05-12 00:00:00-04
132 days 2012-09-21 00:00:00-04

4862 hours | 2012-01-01 00:00:00-05
4862 hours | 2012-07-21 15:00:00-04

7.2.8 [R&IXT4EAFHYDELETE, UPDATE, INSERTIE{ENHYELNH
EE

IRERAR L Z, I 2R A T2 P il 2 4 in T o As i3k . DELETE Fil

UPDATE /i o AB 3 L5, BIt 50 26 M (2 e i 2 BT T- it . IRl A

SRR TR 2N, AR T2 .

PostareSQL $f1 T ONLY LU ScBLILBhAE. Tl 17650 7-37 HhJRoR T ONLY F i, 76

R, BN RN rpERABLE W AT FE B H B AYICT . 2R A ONLY &
VEF, Bl 1w - R SE i vl RE LB shit iy id .

7.2.9 DELETE USINGIE%

BMARHZBR “RA MO FK M FBAE AL B IS —A a5 R E Ry, AFEMRIZICR B
1oL, BB 2 eI k44 2018 B — ik S B AR 1 A e e A 3 ZE M B 0 B ARIc %, Beisk wT DL fE H
USING ) 2R 45 5 R B, SR )5 E WHERE 41 /1 4 5 USING -] [ FI1 FROM -4 [
FeZ AIIRIRIER), RffEmbeeit e MER, USING TR el LIfRE 25k, HRIHES
Srb@E. FERB 7-15 v, B B — AL BRZE 152 B T MR census. facts A fF & short_
name='s01" X/~ & HIYIC T,

{5 7-15 DELETE USING HYFH{3:
DELETE FROM census.facts
USING census.lu_fact_types As ft
WHERE facts.fact_type_id = ft.fact_type_id AND ft.short_name = 's01';

AR G, —IRAIIE & AR WHERE -R) rh (8 FRSRRAY IN 2k,

7.210 BEmB i RITRELSERP

RETURNING /& ANSI SQL e FbrifEiEd:, (HZIELNEIREAIAN L, Eonfhl 7-37 Hr,
oA 138 1 RETURNING A1) K 7E DELETE 2B w BB AIICFGR 45 T . 244K, INSERT
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UPDATE #: /£ A% AT LA {# FH RETURNING [, XFT-HF serial 2R BRI K15, RETURNING j&
BARRA N, BohRax Kb ih Aok, serial 3B mt Az sl Pdg iy
WA AR A B ESE 2 Hi, P A SNl serial ERE SR LD, BRABREA—
i, T RETURNING 7 {5 FH F A8 FH B R A ik ST B AR 2 T serial FBEWIA. B ULIY
FH i — A RETURNING *, RIVR (B A 7 BERIME, (HAL AT CAR & (DGR Bl E 7B, iRl
7-16 AR,

il 7-16 £ UPDATE 4 {8 FHl RETURNING -3 A % ok o i %
UPDATE census.lu_fact_types AS f
SET short_name = replace(replace(lower(f.fact_subcats[4]),' ','_'),"':',"'")
WHERE f.fact_subcats[3] = 'Hispanic or Latino:' AND f.fact_subcats[4] > ''
RETURNING fact_type_id, short_name;

fact_type_id | short_name

______________ m e e e e e e e e e e e
96 | white_alone

97 | black_or_african_american_alone

98 | american_indian_and_alaska_native_alone

99 | asian_alone

100 | native_hawaiian_and_other_pacific_1islander_alone
101 | some_other_race_alone

102 | two_or_more_races

7.2.11 UPSERT: INSERTHJ}#0ER 3 $& 13 M3 1TUPDATE

PostgreSQL 9.5 H1 5| A T i Y INSERT ON CONFLICT iE7%s, it — Mt & iZThaefr b
UPSERT, Y4 JC iy RILRHE A RYIC T A &5 R P EUA LT oh 28, 5t rT CAfE AT UPSERT
BRI R A E RO A W RS, REE AT P B E KA ERIT A, 24
EHELA L, o HEA,

i FZRe R, R B —EBH MR, XALRTLURME— e B, T, ME—
FoIEHM L R, — B % H, APl E fegeanfi ol . MFrc R EHWA
idag, SEMAWAE, Bl EE— M RERE S, RIZRATARSER .

CREATE TABLE colors(color varchar(50) PRIMARY KEY, hex varchar(6));

INSERT INTO colors(color, hex)
VALUES('blue', '0O000FF'), ('red', 'FF0000');

EREINIAEEA T —aRdm, TR A~ e HR P OAIC R T #ET LR
FiZEd., EFEHLT, MATRESAIC RN SHRERSRER, £mP]7-17 %, @
i {1 UPSERT FATTSEEL 10 0P S e BRI 2, B IS R A R R A AR
green IR A . AR SGEEFRRIITIZ SQL, W TITA ERECAE, WAL
SRAER PR A TR

™l 7-17 R A BRI 2R o 5 e
INSERT INTO colors(color, hex)
VALUES( 'blue', 'OOQOFF'), ('red', 'FFO000'), ('green', 'OOFF00')
ON CONFLICT DO NOTHING ;
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FRERIR DR, RANEA T —FEFEREH “Blue” BYIdT, BIT5
BART “blue” JREA LHMRE, HILSHARY), B RGHEbs Lo HBUH KRR
B AT il XERNAGZWENN, ST DLl el —A M — R o Dk figt, 15
EATHR.

CREATE UNIQUE INDEX uidx_colors_lcolor ON colors USING btree(lower(color));

BER PR RAE A “Blue” e NI & #kME—ZR o IBRIk, i Bl T3 ATE L T ON CONFLICT DO
NOTHING, Hifrg (BT 2HBA T, FrLABCRARY T 28 & . (BAR IR A 2
M “Blue” REURFE AR “blue”, MWL RG] 7-18 B S,

S~fil 7-18  ON CONFLIECT DO UPDATE fjk:z—

INSERT INTO colors(color, hex)
VALUES('Blue', 'OO0OOFF'), ('Red', 'FFO000'), ('Green', 'OOFF00')
ON CONFLICT(lower(color))
DO UPDATE SET color = EXCLUDED.color, hex = EXCLUDED.hex;

RG] 7-18 HHIRATTI%E T ON  CONFLICT 41 5 BRAIME —PE 2 BE 2 lower (color), %5 Bt |
TEE AME—Z R B E—Z2 5], I anRAE B b BLi% E 0 upper (color) &R A B X
1, B4 colors & %A H T uppser(color) HIME—ZEE],

{4 Fl ON CONFLICT DO UPDATE JXFh#4HcHt, ON CONFLICT JEis B Bl e —2)
WA, AR R — L), WFE2E (g ON CONFLICT ON CONSTRAINT + #5 % & MJiE:, i
A 7-19 PR,

7=~f5] 7-19 ON CONFLICT DO UPDATE Fihkz —

INSERT INTO colors(color, hex)

VALUES('Blue', 'O000FF'), ('Red', 'FFOO0O'), ('Green', 'OOFF00')
ON CONFLICT ON CONSTRAINT colors_pkey
DO UPDATE SET color = EXCLUDED.color, hex = EXCLUDED.hex;

RAYE R ERAR, E—R I SEME—B{E2R, Do A ik, BEEDAS

ek, (Hanf kA T 8RR AR SR S RS AR IR, BAIE TSI,
DO UPDATE T A& #ifilk .

7212 HEBAPERESHIERE
PostgreSQL 25 (LGN K B 2h Q1 — /5y SR E MR AR, Hh s 724K
BRI R A T B, ISR oA B A5, RS — IR BT A 5dR e
PIATIE AT, TRESERIRIE. FE b, TR A/Ea SRR SQL i& My fEH I
Wt epa 2 ab, B — FxATER:

SELECT x FROM census.lu_fact_types As x LIMIT 2;

FMRERXAEAN, WARRINARINIRS T4 ., (HiFE— TIZEDNHIITER .

(86,Population,"{D0O01,Total:}",deo1)
(87,Population,"{D0O02,Total:,""Not Hispanic or Latino:""}",d0o2)

A

152 | #7%



EAAMEEA R, m R RS R R RHER Wu_fact_type 2R, RNTE— FH —fTids
IR 2K BN A R8T, 86 J& fact_type_id FEtHI{A, Population ;& category 7B
{H, {D001,Total:} A& fact_subcats J& %, AILAFEH|, FTEIESERE LELILE, &AH R
W, AR AT UAE D £ /S RA IR 0% A, Lh4n array_agg il hstore (hstore
PR AR — AN R, FTLCR—ATie R4k hstore Y —ANER{E AT 5) 25,

AERPRIEAEH & Web B H, A2 IR TE 43 FI H PostgreSQL Jii Az X 5 JISON #1 JSONB
KyE R MAYsRKRE D, T JSON F1 JSONB Ui, 1520 5.6 15, L array_agg
F array_to_json iX A R AL, FTLLUKHE AR A T as R ik —/> JSON X% Jakm i, 4n
R 7-20 o,

T 7-20 A RS RILAA JSON #55K
SELECT array_to_json(array_agg(f)) As cat @
FROM (
SELECT MAX(fact_type_1id) As max_type, category @
FROM census.lu_fact_types
GROUP BY category
) As f;

B SR

[{"max_type":102,"category":"Population"},
{"max_type":153, "category":"Housing"}]

0 E N0 fF A, LA AERIC T,
O i array_agg K FAERIR BN RIER AT, R/ RERA R
it array_to_json #4% 4—/~ JISON F B¢,

PostgreSQL 9.3 iR & it T — A4k json_agg A BRI £, 1% e B RO R AR 24 F b i o= 6 v
array_to_json Fll array_agg I FH 3R, (HPhAT 3 BEE M, {6 AR 518, 7E~G)
7-21 F, T MEH json_agg ik B TR 7-20 AVIEA], T AVHEHEAEERY,

il 7-21 {1 json_agg F AR RS A% ISON 443X
SELECT json_agg(f) As cats
FROM (
SELECT MAX(fact_type_1id) As max_type, category
FROM census.lu_fact_types
GROUP BY category
) As f;

7.213 {ERSXAS|I AT

fE ANSI SQL #rifErf, FFFRISIAFFZRE1S ('), (HARTITFRENEARG S A B
SIS BBRRAT, KA RGN HE 745 B BB AL, B 2 A S SR SR S A
RS S T8 L, CARE RS S IE LA R LRI, thinf T O’Nan, FrEbin
MJERZ %5 mon’s place, XELANHEE can’t, M 1FHERHAER @ B IN—A RS S/1
X, HESISHATHE S, Wi, TABRNEREREREHIRSISES, HHSRE
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B “BRARSIST X —NA ., LANRTEGRE —A INSERT (54, Hrh AT BN AL
MR/ B HI R R BT, KA XA 1515, ARAERX KRB SCF A
515 Z ATER I —A~ L5 | SOkt AT S, X TAESIREH], i H A B Rk &k MR
o, BOAMA RS S B/RERRGE WSS, HE RA AL — B,

h T IRIEIZ AR, PostgreSQL ST HEHE I 8¢ KR EBR ERISCA MR, XA A LA
R SCAS R B 5 S fil e UL B

$ SUAFRE W T4 72h A& SQL 5, fil4n exec(X sql), fE7Rfl 7-5 Hr, FATTmt A
T8 Pl g T B ek,
AR FTFEEH /1 SQL B T/ B PR, MXMAEFRh XSHFRL B85S, AP
LFFE ANSIARER BT X AR

SELECT 'It''s O''Neil''s play. ' || 'It''ll start at two o''clock.'

88 SRR XN

SELECT $5It's O'Neil's play. $5 || $$It'll start at two o'clock.$$
REARFE TS, WEIEW S T,
Hif JEr Y $$ FFHUAR T RASHI LS 1S SO S URIRF, HxEHrh a5 5 S8BT L,
ZHEEA LR, BATRZ AR $ 5I R, RN Eh T4,

7.2.14 DO

DO fiy & AT LABAT — /M T BesUiE S I E A DB, T DR AR A — A — e A EE 4
AL FE ARG, TR An i P T — 4~ B A AR BOReRE R i) 3-10 Al ARy
Bt o (2 mEE] = dn e b, ol B A ARG B A PL/pgSQL BB HY, (EIRHLATEL
ERBINEE RS .

A TIEAAR L -

set search_path=census;
DROP TABLE IF EXISTS lu_fact_types CASCADE;
CREATE TABLE lu_fact_types (
fact_type_1id serial,
category varchar(100),
fact_subcats varchar(255)[],
short_name varchar(50),
CONSTRAINT pk_lu_fact_types PRIMARY KEY (fact_type_id)
);

SRJE 1 F DO T8 et Hod: gl — 28105, ARl 7-22 Fror. BT A CASCADE 55 8 (3 R
B LFR A A R — MBS, Ehandpe2ym . #BESE, Rk, ) CASCADE e
TR BN,

R 7-22 AR T — Z F1f INSERT INTO SELECT iEf), ARJmididix teis ) sl BT %,
XU SQL BB T A EE T HIFE B e,

154 | $#7%



R 722 h AL A T S Lu_fact_types F/E AR D, 1A
By P AR 72 05 6 46 5] building_census_tables.sql ik His, e
N, TR,

-

5 7-22  {fiH] Do A&k A i ah A SQL
DO language plpgsql
$$
DECLARE var_sql text;
BEGIN
var_sql := string_agg(
$sqls ©
INSERT INTO lu_fact_types(category, fact_subcats, short_name)
SELECT
'"Housing',
array_agg(s$sql$ || lpad(i::text,2,'0")
|| ') As fact_subcats,'
|| quote_literal('s' || lpad(i::text,2,'0')) || ' As short_name
FROM staging.factfinder_import
WHERE s' || lpad(I::text,2,'0"') || $sql$ ~ '~[a-zA-Z]+' Ssqls, ';'
)
FROM generate_series(1,51) As I; @
EXECUTE var_sql; ©
END

$$;

O XHEMEHT $SIHM, HIATEE NG Housing i J5 8.5 584755 L, [F 24 DO
ZJaWar A $s SR E SR, FrLlix Bl a4 $ 5 FF A RERE
$$. IRMTERMIRE $sqls XA &5 .

@ i Jil string_agg BA £ ik —41 SQL & ¥ B ¥ — 7 FF B3 (9 JE X INSERT INTO lu_fact_
type(...) SELECT ... WHERE s01 ~ '[a-zA-Z]+';,

© fTiZ% SQL,

FEoRP] 722 Hr, (EH T 7.2.13 A A B S SRS, ket DO 2 JE I R i e R B PR T
HPRY—LE SQL B ESE Tk, WM TEIEER TSN $ SURTE, BrLAARA X S|
FHHEBEE FIERINRY $$ SIHIFF, SR ASILIE S — 5 I ARV D A EMEE . BRI AT
AL NS $ SURRF R —Sdr £ (kR FTIBRT “dr s SURMT) LoRX sy,
HEK, HERNINRBARECA iy 445 A AT AR

7.215 ERTREIRIENFILTERF A

9.4 RRHHISIA T H TR AEIER FILTER 747, X 2T # ANSI SQL #rifE i ImA R —A~
KT, KT HATEACR N ANSI SQL brifEiE LY CASE WHEN T4, (R A#(EMIE
hRLARIE, Bil4n, (RIERFEEMH CASE WHEN TR 1A F AR RIEE £ kit
R SER, ESaRG] 7-23 iR,

Tl 7-23  £E AVG B24 R B b {# FH CASE WHEN

SELECT student,
AVG(CASE WHEN subject ='algebra' THEN score ELSE NULL END) As algebra,
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AVG(CASE WHEN subject ='physics' THEN score ELSE NULL END) As physics
FROM test_scores
GROUP BY student;

A FILTER {40 Al LASKHL S R RTE RS0 HORCR , 1B AnAYR G 7-24 FroR,

il 7-24  AVG RA S FILTER T-a)Hfc &
SELECT student,
AVG(score) FILTER (WHERE subject ='algebra') As algebra,
AVG(score) FILTER (WHERE subject ='physics') As physics
FROM test_scores
GROUP BY student;

T RCEIE . RE AL, R HABIR 2 B & BRECR UL, CASE FII FILTER fH)& 0 Ey, Bl
THEATLGEFFARIRIVE M. FILTER FRIAVRRAE T Sk ELBSEW I, I LR B &
3ok B Lt . CASE T84y T Ui 45l 7 B {ELAE 24 B NULL ARFRAY, PR A) T array_agg ix
FhoSALTE NULL (ERYZR & BB UL, {371 CASE WHEN )t As Ik BIEEHIIRE T, 045
FER A REREER, R 7-25 t, JRATIE CASE. . .WHEN. .. J5 kAR T B> 24 A i
T TERERRY 22 DRI G ) 912 KA 7R X A [

nfjl] 7-25 CASE WHEN ¥-41) 5 array_agg BR%c A H

SELECT student,
array_agg(CASE WHEN subject ='algebra' THEN score ELSE NULL END) As algebra,

array_agg(CASE WHEN subject ='physics' THEN score ELSE NULL END) As physics

FROM test_scores
GROUP BY student;

student | algebra | physics

........ e
jojo | {74,NULL,NULL,NULL,74,..} | {NULL,83,NULL,NULL,NULL,79,..}
jdoe | {75,NULL,NULL,NULL,78,..} | {NULL,72,NULL,NULL,NULL,72..}
robe | {68,NULL,NULL,NULL,77,..} | {NULL,83,NULL,NULL,NULL,85,..}
lhsu | {84,NULL,NULL,NULL,80,..} | {NULL,72,NULL,NULL,NULL,72,..}

(4 rows)

R LAEFRE] 7-25 it RS AIZR A SAIR 2 09 NULL (B, XA ] mT LAod it - Tk
g, HECER(E ] FILTER SRULIEERRIUUIRRL . 7l 7-26 FhiiR 11 FILTER Bk,

5 7-26  FILTER {-f)55 array_agg s £ AIAC & (]
SELECT student,
array_agg(score) FILTER (WHERE subject ='algebra') As algebra,
array_agg(score) FILTER (WHERE subject ='physics') As physics
FROM test_scores
GROUP BY student;

student | algebra | physics

________ B
jojo | {74,74} | {83,79}
jdoe | {75,78} | {72,72}
robe | {68,77} | {83,85}
lhsu | {84,80} | {72,72}

A
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FILTER T-4)3f F T AT R A 5L, AR PostgreSQL H N B IIABLE R & b %, it %
P R SRR A B B PTLATY

7.2.16 BEHESMNHSESHIMEL

PostgreSQL 9.4 HIFtAF AT R Ao 8. gk (FFEF 0.5 B figk) Fofes HEl
RIS B, AT percentile_disc (ATFIHEBEE ). percentile_cont
(AFiHEELE T4 r) LA mode iX =/~ EA %,

percentile_disc Fll percentile_cont P X BIE T W E —EH o i 2 &id ks
. A SBOZA M CHE NS — 4P IC e e, TR0 e 52 06 Fe 2R [BIB 4 10
SRR s JEE SR E S TSR N Ay R T IC SR BUS(E SEIR [,

rr B AE T 4 P S T 0.5 A o g, BRI TR BT — LT T %, mode
BR B VR R By 21 b MBI R e i BB, AR e i SR A MEA 24, WIHRHE 7 R 58—
A, BIBEHEF T3 i 20k mode THRLAYES RA M, anonfii] 7-27 FiuR.

) 7-27 R LR B R e v 1 B

SELECT
student,
percentile_cont(0.5) WITHIN GROUP (ORDER BY score) As cont_median,
percentile_disc(0.5) WITHIN GROUP (ORDER BY score) AS disc_median,
mode() WITHIN GROUP (ORDER BY score) AS mode,
COUNT(*) As num_scores

FROM test_scores

GROUP BY student

ORDER BY student;

student | cont_median | disc_median | mode | num_scores

-------- T
alex | 78 | 77 | 74 | 8
leo | 72 | 721 72| 8
regina | 76 | 76 | 68 | 9
sonia | 73.5 | 72 | 72 | 8
(4 rows)

R 7-27 Rl B SO R ARG R R T 22 e i i gk, 24 IR 2R e, i
BT AR R A —AERY,

— R B A B B E T R A BN BAR T BAE A S, (HATHE A BHX LA S5
A, EESEAS R T EEE 2, BB A F B S /5 TAY WITHIN GROUP 1
41 FR Y ORDER BY &1 dq /.,

BAR A A7 A R R BoA A — R, BIRTCA A A8 e B o ek, M Se8l—
A IR 8] VEfE % 4 4 (i 500 24 BFRiC . Bl 7-28 it #.4% SQL 1B/ SLHL T —ik
PESRECR A 505 . 60% 43 Bic s LA B B 40 0o

T~ 7-28  — MR LA E g

SELECT
student,
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percentile_cont('{0.5,0.60,1}"'::float[])
WITHIN GROUP (ORDER BY score) AS cont_median,
percentile_disc('{0.5,0.60,1}"'::float[])
WITHIN GROUP (ORDER BY score) AS disc_median,
COUNT(*) As num_scores
FROM test_scores
GROUP BY student
ORDER BY student;

student | cont_median | disc_median | num_scores
-------- T LT SEEE TP
alex | {78,79.2,84} | {77,79,84} | 8

leo | {72,73.6,84} | {72,72,84} | 8

regina | {76,76.8,90} | {76,77,90} | 9

sonia | {73.5,75.6,86} | {72,75,86} | 8

(4 rows)

R AR A B, PRATECRX LA RS B A s b — Sl S T e . il
7-29 {87~ T 4n{AF WITHIN GROUP 5 FILTER B,

il 7-29  HHREMAELE B ST AL
SELECT
student,
percentile_disc(0.5) WITHIN GROUP (ORDER BY score)
FILTER (WHERE subject = 'algebra') AS algebra,
percentile_disc(0.5) WITHIN GROUP (ORDER BY score)
FILTER (WHERE subject = 'physics') AS physics
FROM test_scores
GROUP BY student
ORDER BY student;

student | algebra | physics

........ L
alex | 74 | 79

leo | 80 | 72
regina | 68 | 83
sonia | 75 | 72

(4 rows)

7.3 BORE

& H %2 ANST SQL Arifl FRALE Y — Al e, sl (EA R H ek, wIDME Y ATCSe AT
Ui R 2] 5 AT AR E G R MV AT, MY TAERATICS AT T — A Uil SN EErY
B, X W HRET XA, AT o YR T RSN IC A TRIE R
I PR ECPT DR SR THY 6 A7 XN IR AR s A R N E] 2 i e % A7
row_number 71 rank jX 347 R ERENS AL T 7 1 DX AR KL R ATHY E b T

AR AE BT P eR Bt AR SR FIAR R A BOR, ik R G R (A A 1h . KA b
B, EHAEDREER 7 SQLIEE “HT4RE" a8, RAChE—-1TEEHR
Jeth T —A NSRS, (BB —AFEER, BATAT LA T H oA 8oAR BT b G —Fh A

158 | #7%



AR RBAR VA B WA B iE, W Uie N R EIFR 20 SQL kR EA Rz HIZ
W, Mot AR ER T “ETERE" BEE, RATLLA PostgreSQL B 5 FHHY “f& 1
BT —T R R Z SRR G,

B 7-30 AIHS B RBEAR T 11 R AR R AR .l (E A D eR K, ATLAAE LA SELECT i
f) RN R E 77 A& fact_type_1d=86 % f-HYIC KM ME LA R, LR S AR 1L R B R4
BB, THER, BT SR LIHE WHERE J5 (- FF UHIE MR %, PR AE AR el LLEE
ViRl &/ R/

5 7-30  EEARIIE H R
SELECT tract_id, val, AVG(val) OVER () as val_avg
FROM census.facts
WHERE fact_type_1id = 86;

25001010100 | 2942.000 | 4430.0602165087956698
25001010206 | 2750.000 | 4430.0602165087956698
25001010208 | 2003.000 | 4430.0602165087956698
25001010304 | 2421.000 | 4430.0602165087956698

OVER FAJPRE T AV AT ILIC SR yE . Al Y OVER AR I E AR 4 F, R iZ
%W HHREE W AR FTA L, Frlh AVERAGE iz B 5 gt & 2R vh BT B 77 & fact_type_
1d=86 & fFMicTerh val FECESE, RaTLAES], @it HH 0 over 7-4), FfiHE—
MMEGH) AVG RAIBE R T —/~% N A%, PostgreSQL 7Eik I 45— 1710 eIt 45
SETFLFILFEIT R AVGIBHE, RIEHABIMEED YT —A 7B, B
THR OB E L &I, XERERDRBEZENSGER —EEL &R HEEES
M. FEE, & H RS T I GROUP BY SR AEHL, LSBT JE40 JOIN [y Besft,
MTTREE R S s R R R R A T,

A SQL 2R A 1R 5l mT LAH ik 3 i OVER Rty 5 sXOR M B % F s B . BR T X SE R
S IR B 2O, REEHISA ROW, RANK, LEAD L[ THI% H R %L, IRATLAM PostgreSQL
BTN AR — R REAE N R,

7.3.1 PARTITION BYFAF]

& ORI DAl IR Te B IR B, ALLReRIDT, Wallle 524 Eifra xpx
AMIRFEILTAT, T A WLICSRVE R ik B A& PARTITION BY TAStBLfY, BRILMER
PostgreSQL (X 7L & Z& (s E e % 5 EHATRAHEME. w6 7-31 AT SRE] 7-30 2
UL, (HZR& B 51 AE ATESRM, %9 5t tract_id AT 5 AN 7FF. XA
BT R BASTRA A BRI,

B 7-31  (EHEGGR SRR R W] W iE kS B A ik 45 0
SELECT tract_id, val, AVG(val) OVER (PARTITION BY left(tract_id,5)) As val_avg_county
FROM census.facts
WHERE fact_type_id = 2 ORDER BY tract_id;
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tract_1id | val | val_avg_county
____________ e e s
25001010100 | 1765.000 | 1709.9107142857142857
25001010206 | 1366.000 | 1709.9107142857142857
| 984.000 | 1709.9107142857142857

25001010208

25003900100 | 1920.000 | 1438.2307692307692308
25003900200 | 1968.000 | 1438.2307692307692308
25003900300 | 1211.000 | 1438.2307692307692308

7.3.2 ORDER BYFf]

% H ER 5L OVER ~F4Hid w] L i ORDER BY -4, oA FH W LAER AR A X 2 H ml WLYEHEl A
R ICT A THE Y, JF BLA 1Al WOl M EE BRI — R IC SR P 4A 3 M aricsie b 1k
BTG N T%E I A L 7 FH 2 56k 2 ] ROW_NUMBER BRI B3 HC S e, il 7-32 1R
T Anfarxt 8 N F 3 A X 0 ek IR 4 BRI A T 4

{5 7-32 {1 ROW_NUMBER & I R AIGH AT 9 5481
SELECT ROW_NUMBER() OVER (ORDER BY tract_name) As rnum, tract_name
FROM census.lu_tracts
ORDER BY rnum LIMIT 4;

rnum | tract_name

_____ e m e e e e
1 | Census Tract 1, Suffolk County, Massachusetts

2 | Census Tract 1001, Suffolk County, Massachusetts
3 | Census Tract 1002, Suffolk County, Massachusetts
4 | Census Tract 1003, Suffolk County, Massachusetts

/{5l 7-32 HA 4 ORDER BY, Hi—/M{E OVER F-HJNAERY, KBRS M Al WX A LT T
JE— A B AR, RWDR BRI . 5 A S I RS .

PARTITION BY F[1ORDER BY n[LABEH, HAKWLumk2%t PARTITION BY 457 Vic L THEF .
A 7-33 382 E A T eiEAYEF-, {H7E OVER T-A)FRIBE A T PARTITION BY Fll ORDER BY,

5=:{5] 7-33 [P PARTITION BY /1 ORDER BY

SELECT tract_1id, val,
SUM(val) OVER (PARTITION BY left(tract_id,5) ORDER BY val) As sum_county_ordered
FROM census.facts
WHERE fact_type_1id = 2
ORDER BY left(tract_id,5), val;

tract_1id | val | sum_county_ordered
............. S
25001014100 | 226.000 | 226.000
25001011700 | 971.000 | 1197.000
25001010208 | 984.000 | 2181.000
25003933200 | 564.000 | 564.000
25003934200 | 593.000 | 1157.000

25003931300 | 606.000 | 1763.000
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AUVES], Ema A THE R BT BINE, X HtA2fE OVER f-4) b F T ORDER BY J5HY
R, BIE AR IHE P R IL SR BE Sk 450 % T 4G, E ORDER BY FBH{E 5 M4 Aiic
EICEL AR TIC Ik, BRI 2 2 A 3h 8 B . Bilan, X5 = AR X
RIS ALl ATHENSEEZs X PR L A&ILxRmE., £ LR, &
TFETE ARG N T ORDER BY left(tract_id,5), valixX/AHEFZE, Kibahas Rk
R—B T8, HiEF—EZEC, OVER F4JH1) ORDER BY L5341 )2 {51 ORDER BY f{fE A&
SEAANFER,

PRI& AT LA T RANGE B35 ROWS Jefft 32k B 3 i 1 Y R L icor s, f54n: ROWS BETWEEN
CURRENT ROW AND 5 FOLLOWING,

PostgreSQL 18 v iy 4 H . iZShREdE H TAER— A& EH 72405 Hessk, H
AN D BRI O SCESFRRIIE L. Mol 7-34 (80 TSy A D05, RIS R
7R T LEAD Fl LAG % I BRI F T, X PR/ 1 R RT DA 24 R s 1 PR HEAE 24 RiTiE R AT 2
ArseE 2 Jaicsk.

5 7-34 w4t LA S LEAD 1 LAG BRI £ FV:
SELECT * FROM (
SELECT
ROW_NUMBER() OVER( wt ) As rnum, @
substring(tract_id,1, 5) As county_code,
tract_1id,
LAG(tract_1d,2) OVER wt As tract_2_before,
LEAD(tract_1id) OVER wt As tract_after
FROM census.lu_tracts
WINDOW wt AS (PARTITION BY substring(tract_id,1, 5) ORDER BY tract_id) @
) As X
WHERE rnum BETWEEN 2 and 3 AND county_code IN ('25007','25025')
ORDER BY county_code, rnum;

rnum | county_code | tract_id | tract_2_before | tract_after
----- B T L T
2 | 25007 | 25007200200 | | 25007200300
3 | 25007 | 25007200300 | 25007200100 | 25007200400
2 | 25025 | 25025000201 | | 25025000202
3 | 25025 | 25025000202 | 25025000100 | 25025000301

0 HEFMENL, MAFELE DM E L F—ik
O KM E DM hwt & O,

LEAD Fil LAG BRI Bt ER A — > FIIEHY step 28, B HCTUE EAL AT UL %, REEE
MY ETIC IR R B 7 fe Bk LS ie A REDi ) B B ARIC 3%, 24 LEAD Fl LAG 7E 54k Hbr
JeFery AR Bk T M ATE DR RT AU, E4R E NULL, X APEIR A SR,

IR 1F PostgreSQL H, Z4E A MRILAK I /1 H i LAYR A BB AT LAME A 0 ufﬁz{f

L, (B Rt — (S FF AVG, SUM, MIN, MAX X SEZ G50 'E N R A HEE R 1
.
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7.4 CTEZFRIER

AMFRFER (CTE) AR LR VLA £ — A EH JERRY SQL 5, VM Pl —4
TEWEDEE CH AR, A5 EX A PERIY SQL T AR [R5 # AT LA B
XA 2% . CTE AR B L 24 wir i A T3 R A A eI 2%, — B ATE AP T 58
K&, HNEBIY CTE FABE 2R3,

ALLT =R BT CTE,

HAX CTE
XA B CTE, ‘& rlLARE SQL & ARy Al iV &, [l LK &5 A2 iy 21X Ff CTE
bl A R SR, AnRRIVTE, 2% B A A R LA i ok
(BEACHE SR TE AL R 2000, X AEREAS SQL 1B MR HAb B 5> F- U5 [R13E CTE ik 2x
Bk,

A5 CTE
XAEXHEAR CTE B —~Bhaed &, FH I wl LAPh4T UPDATE, INSERT o3 DELETE 1k,
%2k CTE &) — &R BE sk m1ic R~ 4.

%3 CTE
1% CTE 72338 CTE MAEM B3I T —/ MBI ERIE, FERITE S, 33 CTE iR 1
Mg RAESH AL,

PostgreSQL 3+ ] S YA CTE X fE & 244,

7.41 EBEAXRCTERENSE
#A CTE BRG] 7-35 Fion, WITH G5 e mRE IsiE CTE Rk,

=5l 7-35 KA CTE
WITH cte AS (
SELECT
tract_1id, substring(tract_id,1, 5) As county_code,
COUNT(*) OVER(PARTITION BY substring(tract_id,1, 5)) As cnt_tracts
FROM census.lu_tracts

)
SELECT MAX(tract_id) As last_tract, county_code, cnt_tracts

FROM cte
WHERE cnt_tracts > 100
GROUP BY county_code, cnt_tracts;

il 7-35 i CTE Fk A A FRAE cte, AR i —/> SELECT A SCHIRAY, il
&% Feh 40,8 tract_id, country_code, cnt_tracts =/ 41|, #PEIY SQL iEH)4¥1% CTE
VEA—AN Ik H .

B~ SQL iEAHh A LLAIE £/~ CTE, CTE 2l HiE 547, FrARY CTE Fik AP EX
EWITH TR)7JERE N, BARIESRE] 7-36 Bizn, £/~ CTE FiB 22 A B9 AN A& Bl {8 HE
W, HEFEJSTEMY CTE vl LAS| HHEERITAEIY CTE, (HR it kA T, B TiXx— AL, 24
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CTE Z [RIFIHEF I 7158 BRI HEST

5 7-36 £/~ CTE ik
WITH
ctel AS(
SELECT
tract_id,
substring(tract_1id,1, 5) As county_code,
COUNT(*) OVER (PARTITION BY substring(tract_id,1,5)) As cnt_tracts
FROM census.lu_tracts
)s
cte2 AS (
SELECT
MAX(tract_id) As last_tract,
county_code,
cnt_tracts
FROM ctel
WHERE cnt_tracts < 8 GROUP BY county_code, cnt_tracts
)
SELECT c.last_tract, f.fact_type_id, f.val
FROM census.facts As f INNER JOIN cte2 c ON f.tract_id = c.last_tract;

7.4.2 TAECTEHZENE

W[5 CTE ¥ & T CTE WIIhRETEmE, M RSP BARI S, TfEMArxE 6-3 R algiy B &
FOREURILIRE. EROIE TR
CREATE TABLE logs_2011_01_02 (
PRIMARY KEY (log_id),

CONSTRAINT chk
CHECK (log_ts >= '2011-01-01' AND log_ts < '2011-03-01')

)
INHERITS (logs_2011);

FEoR B 7-37 v, AR ACERRIE o BE TR B - rh . JCREE T 2011 S FRVEHE,

TREET 2011 4 1 A2 AEEE, T s b oNLy e T7E 7.2.8 Yirh A HH
S48, i RETURNING S8 7E 7.2.10 b G A 24,

=i 7-37 {EHE S CTE BEdEM—1 433 B—145%
WITH t AS (
DELETE FROM ONLY logs_2011 WHERE log_ts < '2011-03-01' RETURNING *

)
INSERT INTO logs_2011_01_02 SELECT * FROM t;

7.4.3 BIPACTEAENLE

PostgreSQL B J5 F- M ip Xt 9 CTE 8 T HedFrY UL . “id 1 357 35— W[ % /Y RECURSIVE &
TFF, fE CTE M AU GEHR it — LbiE B30 I FH4E T e % S B AR M SQL 155 o sL B I I
fig.” V] CTE feigfd A BB AAEH — 41 Fia, X—mMRAERE, B3 CTE #EH
UNION ALL &3k el ki Bt FE h yia B R aid 13 2,
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AR — AN A CTE #4436 V9 CTE, ZE3E7E WITH J5 i b RECURSIVE {& /4%, WITH
RECURSIVE J& 1l m] LARHY H 326 U3 28 SN it V3 2k 28 A s TE 1) . FE R 280 it
e, WRERIREIHR R, HATFELA$TE RECURSIVE JCfET,

8 9 CTE % Ml TR B 1H B Z M H A RHR 2544, 183 “Recursive CTE to Display Tree
Structures” HHRML T —ANX I EI T

TEf 7-38 H, A AT R 5L catalog K EREAR E P IRIRE L £ .

=~ 7-38 U1 CTE
WITH RECURSIVE tbls AS (

SELECT
c.oid As tableoid,
n.nspname AS schemaname,
c.relname AS tablename @

FROM
pg_class c LEFT JOIN
pg_namespace n ON n.oild = c.relnamespace LEFT JOIN
pg_tablespace t ON t.oid = c.reltablespace LEFT JOIN
pg_inherits As th ON th.inhrelid = c.oid

WHERE

th.inhrelid IS NULL AND

c.relkind = 'r'::"char" AND c.relhassubclass
UNION ALL
SELECT

c.oid As tableoid,
n.nspname AS schemaname,
tbls.tablename || '->' || c.relname AS tablename @ ©
FROM
tbls INNER JOIN
pg_inherits As th ON th.inhparent = tbls.tableoid INNER JOIN
pg_class c ON th.inhrelid = c.oid LEFT JOIN
pg_namespace n ON n.oid = c.relnamespace LEFT JOIN
pg_tablespace t ON t.oid = c.reltablespace
)
SELECT * FROM tbls ORDER BY tablename; @

tableoid | schemaname | tablename

......... e T T N e
3152249 | public | logs

3152260 | public | logs->logs_2011

3152272 | public | logs->logs_2011->logs_2011_01_02

i PTA A TR AR

AN IRy, AW TR T thls mbF R ARr 1%,

B HRHE AR A4 Z R IR 2 R

AR A R B bk 4 R MR AT, i — RRmR A2
BRI AIRHAE TR Z AT ﬁﬁLlﬁFT?)ﬁE’Jiﬁl%?Jt%?%%iﬂ%%E&EEQ%E%ZE
i,

oO0®0e

A
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7.5 LATERAL}H o) S BEiE £

LATERAL & 9.3 Jit i SC 59 ANST SQL ARt ik, IXIBIEM G : RIRIRFTTER Pigk
RHE AT AT RIRA ERIE, BAZS 5RBRETEAIR ML, DA RERR
XTI, Blan, TV RIS SR E, PO Loyear=2011 AL T RIRHIA MY —
5,

SELECT *
FROM
census.facts L
INNER JOIN
(
SELECT *
FROM census.lu_fact_types
WHERE category = CASE WHEN L.yr = 2011
THEN 'Housing' ELSE category END
) R
ON L.fact_type_id = R.fact_type_id;

BT LATERAL SCHETJamt A 2 FHHI Bl -

SELECT *
FROM
census.facts L INNER JOIN LATERAL
(
SELECT *
FROM census.lu_fact_types
WHERE category = CASE WHEN L.yr = 2011
THEN 'Housing' ELSE category END
)R
ON L.fact_type_id = R.fact_type_id;

L f# I LATERAL 57, AILIFE—/> FROM TAyH s AR ILZE L7 ih iy sdE . 10 A BRI
AR DGR A T, R M2 aT CASR B /e M vh e, H R AT,

B, hH T8 5IEERILE iER, WEE(E A LATERAL iEH:, fE/RHI 7-39 H,
Kk B M —/FIFE 2 T A4 ] generate_series I — TS,

CREATE TABLE interval_periods(i_type interval);
INSERT INTO interval_periods (i_type)
VALUES ('5 months'), ('132 days'), ('4862 hours');

5l 7-39 LATERAL JE7:FI generate_series pRAI = IE(E FH
SELECT i_type, dt
FROM
interval_periods CROSS JOIN LATERAL
generate_series('2012-01-01'::date, '2012-12-31'::date, i_type) AS dt
WHERE NOT (dt = '2012-01-01' AND i_type = '132 days'::interval);

i_type | dt

____________ e e
5 mons | 2012-01-01 00:00:00-05
5 mons | 2012-06-01 00:00:00-04
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5 mons | 2012-11-01 00:00:00-04
132 days | 2012-05-12 00:00:00-04
132 days | 2012-09-21 00:00:00-04
4862:00:00 | 2012-01-01 00:00:00-05
4862:00:00 | 2012-07-21 15:00:00-04

LATERAL 15738 v T LA T 85l SRI G Z 70 M A5 0 ok PRl A5 M A i 5 R
EHC TR, (ER] 7-40 Hh, JRATEF LATERAL 1EZL AR TR H Bl 100 Kz B Feid 3]
W3 (http://www.postgresonline.com) HI#BZ FH 7 Beilt 5 OBk H R I FAE B &, A
i AU AE 6.1.5 50 6.1.1 Tirh ARy,

5 7-40  {fi ] LATERAL BB R PR DCHEA iR AY— 5 1R IR IR 4K
SELECT u.user_name, l.description, 1l.log_ts
FROM
super_users AS u CROSS JOIN LATERAL (
SELECT description, log_ts
FROM logs
WHERE
log_ts > CURRENT_TIMESTAMP - interval '100 days' AND
logs.user_name = u.user_name
ORDER BY log_ts DESC LIMIT 5
) AS 1;

BARVRML AT LAl i 7 O eR Bk S AR IR, {H LATERAL SCIREPR AT B s b, TEVELE
&1 o

{E[Al—4% SQL 1BEA) Hp wT LAZ Uk { HI LATERAL STk, MTRZERMEZ A TAimft, H2RTLI%
R{EFH LATERAL, {EAG R 50 T AT LA LATERAL Jeil 7, IR R &S S5 AR U8 SG 106 56 R Y
P38 X5 RS O e I X A& — A4 LATERAL #1E, {Hh TIEWHE WL, S4B \4eE
LATERAL Jfi 7, 7E/~ 4% LATERAL 151 PostgreSQL R i f744% 15 5| FIRY SQL &4
LR SHRES . A WNHE I LATERAL SCHE R A — AR, S T RES i O IR 2 1), B
L P TR T RESE AN AR PRAEZE

HoA B e v R T RS M SR RE 1, (HIIE AT A ANSI SQL HILVERZEK . {E Oracle
rhr, BRI R I BB R SR, F SQL Server Hr{# i CROSS APPLY B¢ OUTER APPLY iE{%

7.6 WITH ORDINALITY-FH]

PostgreSQL 9.4 FF#A %+ ANSI SQL Frif il Z 1 WITH ORDINALITY iE{%, WITH ORDINALITY
TR P A bR BGR 18] 25 SR 2 i B — A7 B BRI — A1 1B

2 38 WA IE F) A0 & R TE ) Fh A ATELRE FH WITH ORDINALITY 575, fH
ATLAf# ] ROW_NUMBER %7 1 %, ZRAHIR .

PRES % B, WITH ORDINALITY £ 5 generate_series, unnest Z2R AL E A 5 PER AN
KR JRIFHIEREUH , S5E |, WITH ORDINALTY 7% m] SAL(IR Bl £ 451 e 1 e B

A
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LR B 2 SCHIBR AL

715f8 7-41 {75 T WITH ORDINALITY 55 generate_series p%0A: i iIG I AS B0 =,

T 7-41 R ECR R £ SR IL R A R T RS

SELECT dt.*

FROM generate_series('2016-01-01'::date,'2016-12-31"'::date,interval '1 month')

WITH ORDINALITY As

dt;

2016-01-01 00:00:00-05
2016-02-01 00:00:00-05
2016-03-01 00:00:00-05
2016-04-01 00:00:00-04

2016-06-01 00:00:00-04
2016-07-01 00:00:00-04
2016-08-01 00:00:00-04
2016-09-01 00:00:00-04
2016-10-01 00:00:00-04
2016-11-01 00:00:00-04
2016-12-01 00:00:00-05

(12 rows)

|
+
I
|
I
I
2016-05-01 00:00:00-04 |
I
|
I
I
|
I
I

WITH ORDINALITY & 7EZE &L iy B G in— /A~ 4k ordinality fJ52ELX, WITH ORDINALITY
FAYRREHILLE SQL 1B M) FROM F-4)FH, ordinality FEEw] LM HAth &7,

WITH ORDINALITY T-4)5 LATERAL &L S, fE6] 7-42 #, 3 1E T w15 7-39
FRIY LATERAL f55), [RIRF AR B RS IE 34800 T — 4~ 5115 .

{5 7-42  }% WITH ORDINALITY 55 LATERAL HtH

SELECT d.ord, i_type, d.dt

FROM

interval_periods CROSS JOIN LATERAL
generate_series('2012-01-01'::date, '2012-12-31'::date, i_type)

WITH ORDINALITY AS

d(dt,ord)

WHERE NOT (dt = '2012-01-01' AND i_type = '132 days'::interval);

5 mons

132 days

132 days

4862:00:00 |
| 4862:00:00 |
(7 rows)

2012-01-01
2012-06-01
2012-11-01
2012-05-12
2012-09-21
2012-01-01
2012-07-21

00:

FE/R 5] 7-42 Hr, WITH ORDINALITY L3R [l ZATic i ek Bk, & R BETE WHERE 41 Z Hif
{1 FROM #0243 A28, TRIUL A 113 B A B & 25 R b & LT SARIESRIRE UL (Ebdn BBl Ay
132 days X RLEIFS 1A 1), HEEREA IICRH WHERE Z i DB T .
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7.7 GROUPING SETS, CUBEFAROLLUPIE £

AR IRFFE O — AR & STy 2B THYHR A, GROUPING SETS jghft hiX Filfy s ik &
SE M o

A& CART T I P2 A R S o 6], an R T BRI S8 T A 2R A 2 A B 3 o FidE A
BRI 5y, WTLAE —A-R{RF 7-43 /9 SQL iEf)skik ik BAx, Hr{di H T GROUPING
SETS &k,

B 7-43  GEitEA A SR A 4 U A 4 BER RS 5y
SELECT student, subject, AVG(score)::numeric(10,2)
FROM test_scores
WHERE student IN ('leo','regina')
GROUP BY GROUPING SETS ((student),(student,subject))
ORDER BY student, subject NULLS LAST;

student | subject | avg
_________ femmmm e edaneaann
leo | algebra | 82.00
leo | calculus | 65.50
leo | chemistry | 75.50
leo | physics | 72.00
leo | NuULL | 73.75
regina | algebra | 72.50
regina | calculus | 64.50
regina | chemistry | 73.50
regina | economics | 90.00
regina | physics | 84.00
regina | NULL | 75.44
(11 rows)

il 7-43 i@t B4 SQL B ST U T A E AL B A BB BCE S 5 AR A A A B
SEOR R

EIEE, FeATEZaensmm e TR B g 2AErEE 5, (KIRZ M B) GROUPING SETS [HUHE
S TH, dnoRfEl 7-44 o

il 7-44 G FENGEE S . BAFAES B EES S URSEA R B A %
R4 5y
SELECT student, subject, AVG(score)::numeric(10,2)
FROM test_scores
WHERE student IN ('leo','regina')
GROUP BY GROUPING SETS ((student,subject),(student),(subject))
ORDER BY student NULLS LAST, subject NULLS LAST;

student | subject | avg

_________ e
leo | algebra | 82.00
leo | calculus | 65.50
leo | chemistry | 75.50
leo | physics | 72.00
leo | NULL | 73.75




regina | algebra | 72.50
regina | calculus | 64.50
regina | chemistry | 73.50
regina | economics | 90.00
regina | physics | 84.00
regina | NULL | 75.44
NULL | algebra | 77.25
NULL | calculus | 65.00
NULL | chemistry | 74.50
NULL | economics | 90.00
NULL | physics | 78.00
(16 rows)

MRAHAE—RERI NN FENGEE S, BOFESFIHNLGE A EE o e
JREE A Y 4, %E DR AT LLHE A 1) & 2k oA GROUPING SETS((student),(student,
subject), (), XFhif i1 % A ATLAFH ROLLUP(student, subject) RZkik, HEZI
{5 7-45,
il 7-45 G FENGEEEE S . BAFAES B B S U R & RS E 5
SELECT student, subject, AVG(score)::numeric(10,2)
FROM test_scores
WHERE student IN ('leo','regina')

GROUP BY ROLLUP (student,subject)
ORDER BY student NULLS LAST, subject NULLS LAST;

student | subject | avg
_________ P
leo | algebra | 82.00
leo | calculus | 65.50
leo | chemistry | 75.50
leo | physics | 72.00
leo | NULL | 73.75
regina | algebra | 72.50
regina | calculus | 64.50
regina | chemistry | 73.50
regina | economics | 90.00
regina | physics | 84.00
regina | NULL | 75.44
NULL | NULL | 74.65
(12 rows)

AT ROLLUP (A Z FBEi 7 i ok, IR AREIR S BA-FES BRIV . A FH
HE 5y 2REA Y5, WoRBl 7-46 Fis.

Bl 7-46 Gt FASF EBIES S . BAFHEY S &RGE TS
SELECT student, subject, AVG(score)::numeric(10,2)
FROM test_scores
WHERE student IN ('leo','regina')
GROUP BY ROLLUP (subject,student)
ORDER BY student NULLS LAST, subject NULLS LAST;

student | subject | avg
_________ $emmmemmmeeganennan
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leo | algebra | 82.00
leo | calculus | 65.50
leo | chemistry | 75.50
leo | physics | 72.00
regina | algebra | 72.50
regina | calculus | 64.50
regina | chemistry | 73.50
regina | economics | 90.00
regina | physics | 84.00
NULL | algebra | 77.25
NULL | calculus | 65.00
NULL | chemistry | 74.50
NULL | economics | 90.00
NULL | physics | 78.00
NULL | NULL | 74.65
(15 rows)

R BRI ST RS — T, RSN ZEMARIENESF . B0F
BT A FZENLZES 5 . BAFAESEDF B 5 UL R & /A5 B B s EEEI’J?,F/‘¥
4y, IBLWTLLE B GROUPING SETS((student), (student, subject), (subject), ()), &
F W LA# ] CUBE(student, subject) &k, 4ynfil 7-47 Firm.

™l 7-47  GEitEA A A R BSE A . BAPHE TR AR RIS A
AP ARAF R B 5 U R 2 R A4 B B R R RS &2 5y
SELECT student, subject, AVG(score)::numeric(10,2)
FROM test_scores
WHERE student IN ('leo','regina')
GROUP BY CUBE (student, subject)
ORDER BY student NULLS LAST, subject NULLS LAST;

student | subject | avg
......... g
leo | algebra | 82.00
leo | calculus | 65.50
leo | chemistry | 75.50
leo | physics | 72.00
leo | NULL | 73.75
regina | algebra | 72.50
regina | calculus | 64.50
regina | chemistry | 73.50
regina | economics | 90.00
regina | physics | 84.00
regina | NULL | 75.44
NULL | algebra | 77.25
NULL | calculus | 65.00
NULL | chemistry | 74.50
NULL | economics | 90.00
NULL | physics | 78.00
NULL | NuULL | 74.65
(17 rows)
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B8F

AR S

4

184

PostgreSQL [F Kk 2 kit 2 —#%, FILMEHE T SQLIEMH A E &, RIEHIILIEDA—1
FICRACHE, FEHBUGS TI AT LR AR R Z 8, X FHLHIEA [R) B A Y 2 PR A —
B, AR REIL RS, ARINIIE S A E LR EL, 1 PostgreSQL GE—FRZ AR EL,

BR B AN A2 U CH —HE SQL 1B Ay gaHEE —#2 Bl Wl , HAdFR 2 Hid #2505 S (procedural
language, PL) KXf SQL i& MMt fT i FEE A7, 7E PostgreSQL W, R AT LA £ f# H
AEIIES K95 g,  H kMBS AR %L, H SQL. C. PL/pgSQL, PL/Perl
LA K PL/Python —##li 25 Bifi PostgreSQL %% BFf 5, Ak F5{E FH PL/V8 1B F, it
B YR AT LAE JH JavaScript 15 35 K 98 5 1%, PL/VS /& Web JF & N i 5%, KA JSON,
JSONB % #5270 F1 JavaScript 1& 5 A& 4ufic, 55T JSON F1JSONB %4 2K R IEN, 1E2
#5671,

PRIB P LR S5 2% PL/R, PL/Java, PL/sh, PL/TSQL ZiESY R, MAMNLAH —LEH T
BARACELLL B N T REAC PR IR 9 115 =, Ebdn PL/Scheme F1 PL/OpenCL %, R W] LAfE
BAHEM “SENIES” — &R PostgreSQL L FFIIFEHITE S IR,

8.1 PostgreSQL & #Th GEHI 4T

PostgreSQL MK Rl 5 A AEA R AL, BA %, & ARl &5 R EU R, Bl %k
AR T BB RN, AR5 TR AN 28 AR A 2K e A L AR

8.1.1 REINEEMMFIRN 4B

£ PostgreSQL w1, NEVRES(E FAMFRRIE S, Frdn's HRM R B S H R LI,
Rl 8-1 B,
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T 8-1 EREI AL
CREATE OR REPLACE FUNCTION func_name(argl argl_datatype DEFAULT argl_default)
RETURNS some type | set of some type | TABLE (..) AS
$$
BODY of function
$$
LANGUAGE language_of_function

ZHTUABIME. sREBORAE rTULZIA BOMER 28, BRI A, R A
BOMERI AT, 2R EOE b, ALES BB HRS AR 4 2 B IR T

AZ I A HRE A SR MIER, & BIChSERN 47, MEENEE, &
HE M 228, AT DME R Bk i 28451 e, E¥ 5 EMEN. Bk
BMVE LT =L = AR CEpA AS R ATIERT) 40

big_elephant(ear_size numeric, skin_color text DEFAULT 'blue',
name text DEFAULT 'Dumbo')

PRATLAE BB AR L S 52 5L X B8 A S (ear_size, skin_color %), ARSHEE
2, Ao ARl F50 S0 RSk E: $1. $2 F1$3,

WRER T 228, AV RBIHE AT LR UL FHFA S ARG, %05 4F
AL B A 5 5 SRR AS 4 52 248 (R .

big_elephant(name => 'Wooly', ear_size => 1.2)

B s U T v A S, WAl DR B 5 E R AT AL E2 R 4E, b
41 big_elephant(1.2, 'blue', 'Wooly'), HABAftaRHETREafd W AS AR E?
REAALNAS, FFEILAR KRR ER AL AIER, AB2HE & 25 2R 5.
%R AT S S HENME, T S5 AR 5 U A A0 R, DA TR
big_elephant ER¥IAF A5, skin_color Z4uA B, FIHSHELINE 'blue', name 2%y
[HAEHEBIME, WiH name 2 U FERSE, VAHRENBAE TH 4. RSB E NN
KR, IBLZEAEE, name IRIA LA % HLBRIMERYTE, skin_color 2Rt 4B B AHIA

1E PostgreSQL 9.5 LA K ¥ R A o, 4 S804 00 PR B 2 2510 name =>
"Wooly' SXHEFY, {HAEFE PostgreSQL 9.4 LA Jz ZBiFIRA h, 1B/ name :=
"Wooly', “MPRIUFHTIFMHEZE, argl_name := argl_value iXFhiE{L:E PostgreSQL
9.5 K ZJaIR A A e, (EAEIARS S, FORRESAT .

TE SRR B T LA I — S RiC AR I AL A T R B B 1R T e et , R mARie s an T
LANGUAGE (EFIZRIZIES
SRR BUE FMGIEIE S, SRIZTE S SO Y al AT fERY database FF L2223, h
47 SELECT lanname FROM pg_language; B[In] & 3| O BEMIE S VIR,
VOLATILITY (ZERMTEEM)
ZARICFF Al LU R RIS, Mz areiem, RAIMERER fTLAZAF T REL
BT xRER. BAELTILAALEE.
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IMMUTABLE (FERIEEART)
BT, HEVHHZ RS E AR A, eSS/ RHEE R T, Wit
Uk, IZEREAINERE R IR S A TOR . X 2 R B IR Y (51T B T R R S
R, &SRB DN A2 {5 FH IMMUTABLE BA %5,

STABLE (ZERHEXIRTE)
QSRAE TRl — /AR B A b 22 R FZ e B, T 0 R PR et LS (e P ] A i ALk A
SRFFARIR . ke, %R BRI ERE AL 4 AT SQL I _E R SCOARSENE R
TELE Han Y

VOLATILE (FERAIEE)
SRRV FHIZ R B B 25 R T REH AN R, B A2 BB 1E FHAH R A i At & X B, B
LB e KON D BR BRI L 10 1 2 ST [R] X 2 PR 1% B oA 409k J& T VOLATILE 267,
I BONE,

TR, VOLATILITY ARic AN ORI RIS T — MR E B, MRIGHA—E
S P MR BRI T . A BB ARIC O VOLATILE, HB 2 ML &% 4 o 2 i bR
ol o TR ERTAT s A REbRIC A BIRIEAY, A2 LRI &8t AT REAS 2%
S HPATEE R TR, REAHIRIES /TR A T R i & e,
STRICT (EHEHER)
it F— A PR BB L, An R (R (T AR NULL, TR 83 AR AR St Tix A4
BREL, BEEEREINULL, 4nRAEFEE A STRICT B, W RSB TE A,
BRI, SBEM STRICT, FARTLURFRES SEM UGS A HES, ESHRK
IIAY1#H3C “STRICT on SQL Functions” PAFREUHE £ 401 ,

CoST (HLATRAfhit)
XAAFRIC B TR R AR R — AN HER R, A A& SQL = PL/pgSQL
TEE, WHZME Y 1005 40 A CIES, WHZMEH 1, Z{E SR EHL KI5 4T WHERE
T A BRI IR e, s EMA IR 75 0T b R R 0E A7 55 SR SR SR AT T RETESE . Bk
(BB, MRS SN PATIZ bR B T ERE TR A Al %

ROWS (iR B R E/ITE KT
X2 R EOR [\ AR — A 45 BN, ARICHA A ., 1%ERR B A ES R AE RO R R —
AETHE . BRI S5 S LA S 2 I B8 B sy 415 B EE AT T SR IE

SECURITY DEFINER (Z£&4=#IFF)
AR E T RAEHIRE, WSULGTEE R R B0 P ORBRIAI TR A S s an BRI E, W
SUATA FH I A B T P A BRI T BR B, AP 2R S5E T Pont sk SRR BB PR T e 22
BUEIZR, Ibamtrl DAL G %A H PR ik — /4> Hr SECURITY DEFINER FriffY ef 4k
PRI TERAE, RTUVEH, YR TRITAE SN, XA getiEHrreEma
I,

PARALLEL (FE1TE)
1ZARICSTAE PostgreSQL 9.6 Hi5 I AW, iZAricFnm R RIG ARSI, BOAE
LT, BRECSS 1% B 4 PARALLEL UNSAFE, X B & (R (T 1A FH 1% R 0 15 ) B AN S 9k 40
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AE A TrERE EXFH AT, HEEIESHE TN “Ffresr” NS, Xk
AT T
SAFE
R TR O A AT AT, 20 s 42 IMMUTABLE 28U, Be BB
HEARSE A A S BSESIRESH M B, AL FHIh SAFE — RS REAY,
UNSAFE
MRS YA R . Ui F5 A e S SR, IBLHB I E A
UNSAFE, UNSAFE 4 R 30 4n SR L HAT ISP T FT RE S S8R BB v iR 8 Hfth 2 4%
REWRIR, I R HTHIT.
RESTRICTED
- {E IR, TMTIE A s & P IR SR R 5 nT DURE %R, R E A
RESTRICTED FIEA) AN WS 1EF 474007, 1HAA B RieasiTAEFTH PRSI F (lead)
o, R USRI B A S T, (HEASBLIEERER SQL IEMM -1 14T,
AFEWIIR £ B T BB A PARALLEL ARICHT, AnLIRIVIRIE P52 PostgreSQL 9.6 Z Hif
HIRRAS, TE AT T-IHE PARALLEL FRidZ5dd,

8.1.2 fh& SEFNMLAK 28 iR &Y

TR — A~ DhRE M 22 WO Bt PEAR SCH il 25 DhRe. 1 Bh Ak ke SR ALK, WTLASKEEL A Shffife &
PR EAT A RAL P, PostgreSQL BE S xR QIR il 2%, th Sk x4 15 €1 g fih
K.

RUAMRE filt e SRR MRS 1L R il . *HE RS &SR UL, BT 5% SQL &)
RSP R —k s *FICRB AR Z5 KB, SQL B P A it B v f & e — Sk I ek 23 At
—k. Blan, RIZVRAFERAT T —/> UPDATE &4, BT I 1500 &Kidsk. AAaizk L
B g Ak —k, MidrP ik &2 ik 1500 k.

PR T A SE RS 40 3 15 B Al 25 (R AL, 2248 SC4F BEFORE, AFTER L) Jz INSTEAD OF iX
—FhBHL. BEFORE 2ffilk & S5 EIBMPAT Z AT BCE IR ATRE B Z AT fil &, R mT AR Bt
A ALK BT S 5 b s o BEAE e P B E AT TS £ 00 . AFTER 2Rl & % S5 (EIB ) A T
ZlasE L FATH Bk ZE ik, RRT A LR SR B ok Ja il 1%k & — ik
FHF0 Tt H Bk F 78R E 6], INSTEAD OF JLfifihk 28 20 B A IR ME N A Bk
i, BEFORE F1 AFTER Jepyfilk #% UAEM T3, 17 INSTEAD OF 2Riyfilk 2% HaeHI THLI,

TER, A RSEAE A &% b BT BR B, B4 %0 & 25 Al A& IBL— 72 U RE A& BEFORE
K1, BIALE AFTER B B A BT IC R S SR ERR 2 D22

PRI AT UAE SE S i i W fn_b WHEN &, DABRE LA AL )2 07 10k 4% 1 A9 T o7 1 1 e
A BE %A R 2 WATCAEG N E “UPDATE OF+ ERFIFR” FApkdsa WA 180 T e
G A G %Al & o AR Ay IR A NS 1 fiffh & &% 15 2 15 R0 Z TR i A D6 AL
i, 1§Z7% PostgreSQL B 5 F-MH Y “filk ST AMIE™ — HINE . BATEERBG] 7-5
TR T — PR A& & 8 TS
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PostgreSQL #&fit 1 —Ff L[ I TAL B il 4 25 2 I R &, PROVMAE BREREL, HAT AR
Hot st B, PEBHIARDEE A ARTR] . it 2 B A 5% 3 R B M — X BIFE TR A B2
AdaT 2T, i e 2% BRBONA TS H,  RA AT EALE BR BN ER U () Bl e e AT B e

fith 4z 25 oA B8OOI [ (K Gz trigger 287 PostgreSQL HYfi i a5 b 5 55 HAth R B 210,
ANl ke 2% BR BT DA £ il 2 SR T, LT R AR A RE SRR, R —
At e rh A AT i i 2 R 2 2% R B VEA — A e BT BT A — SRy, IXAERI M 25
REPEZ AR TCE W R ik e

£ PostgreSQL ', Ak g HAE — /AN ELENIfih K 2% %, anif il Tk 55 5 Z M08
BRI 2 AR SR B, B2 G 2k 2RI B, X2k 33 i filk
HEA AR AT LR R . andf il ARG, IBA RS Rk 2% 2kt 7 du i 5
HFHET, BREBEA K . Tl & AT LA BT — ik S g gs R, B4k
A AL S, A R il % 2% AT T ERERAE, IBLFEihk & 2
ATPRAT Ik A ik 5 23 13 he TS 2 ke Tl Y

PR AT LA{#E F PostgreSQL 3 £ (AT o] — Fh AR TE 5 R 90 5 ik &k &% SR B, HIEEAREE A
SQL, HheAidfEXiEE. SQL &k ryid #2:1% & /& PL/pgSQL, ‘B HaihIL7E
PostgreSQL P55 i Flfe) {ZMTES . 8.3.2 WA /RNl Fl PL/pgSQL 4 5 fill % %% R 4%

8.1.3 E&IRE

R 2 RO ALBOE B VR ] ANSI SQL Frifk i i SCHIBLE B & R %5,  EB AR MIN, MAX,
AVG, SUM F[1 COUNT %, {E PostgreSQL H UITCIHLPR I, RATLL B ATSRBLELLA EeR B ThRe s E
IR A RS, 1E PostgreSQL H1, —/NRA BRI T UMERA T D % (FHiE&TES
WL7.37%) defdi i, R ORATASEEl SR Ih s r8cR

PR AT EA(E FH PostgreSQL A X Fi JLPAEMIIE S (B46 SQLIEFEN) K5 R & .
RERE T I HE LN TR, B0 8a - IREHH AL, %R
KEREPITEZIR, LLRRARI ZATIORRE A A i E R, (R vl DA S H TAb
MR EFNLERET RS, AT XA RECR FTER . AR IX L2 R BB & 28 A BT
FER%, ENTATLAE AR MR TE SR LB, FRA/E “PostgreSQL Aggregates” iX fi
R T AT PL/pgSQL. PL/Python Fl SQL % £ Fiiif 5 1191 B By it 1T Ji A 5% A 1A 5
R

AERBER GRS 5 R M E XA, REWFETBRA A RAREHIELE—
FERY, AR BR,

CREATE AGGREGATE my_agg (input data type) (
SFUNC=state function name,

STYPE=state type,

FINALFUNC=final function name,

INITCOND=1initial state value, SORTOP=sort_operator
)

SFUNC R DI L (XA PR B, BLALPTIRR “RE” BRERGERTEYE
ReFRSE— SRR R R A5 R ) 2B RGsRMEETR, eaa S Lk
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PSR R RLEE A A AR KT R R, R A RS A S aiH— KA, X
PRI AL — &K S BUCHISE G, st s TR FEA BiricREmN “RE”, bt
BRAMRAEER., AMEIT, SFUNC RIS E: Rk 2 R A BRI R & &R, 1
FHN—BEfE LT, SFUNC AbHR SE R 45 D T5 SR PR A T B N LA R I TH R R A 451,
FINALFUNC 3l A& £ 503X A e 2 L 20 BRI BR %, FINALFUNC & AT, e B9 1E A&t
SFUNC BR 5 1 H 65 i e Je n 1., DRI b e i A — 72 A SFUNC BRI B4 % H . INITCOND
AR, ARE TiZK R, A2 BAESWER SFUNC A “IRE” ImIsG(E.

¢ S5 SORTOP 12 IRy, HAEZRMIT > i < XM RAT, TRITERZ A 2L max,
MIN X FERIHE SRS B HE B BT, #5721 SORTOP iz BifF G, HlkIEs &1 2o kitksT
MAX, MINXFERIRABHE, HTRIIEAEFN, FrLARTAHE 2 5122 5 1K s R Eh
PATHR MAX, MIN M, XA TR B0 A 10K & T R/ MA R, ks Ed g g LA
W ARHEF . Ait SORTOP imRAFIIfE G — - sete &kt IR ERGBRMBIRE L, LA
TRRSIE MR TS R 5E A

SELECT agg(col) FROM sometable;
SELECT col FROM sometable ORDER BY col USING sortop LIMIT 1;

1£ PostgreSQL 9.4 th, CREATE AGGREGATE [E7LER3| T8k, #iil T #zhE
AR A R R, IZFF T 5 AT B3 A RO IR A B . TG
WHW2% 94 IREHTFMHhr “CIERA R —THINE.

E PostgreSQL 9.6 H, 5 & WA B ML IF 48 X Fr AT Hh AT, Wl iR B e
parallel JE MR 4RE KA HREAZA S BHIAT, BMAWLELIEA safe, unsafe,
restricted X JLAME. anRAE, BRIAE unsafe, BT parallel JE i, B
BT combinefunc, serialfunc il deserialfunc iX JLAFHATRAHHEENE.
HEESZEEHFMHN “SQL AIRRAHEE” —FHHINA.

— R, BA MBS R A, thanmAX, MIN, AVG S, HEESE R4
Al LLOIE R X 2 P T R A B ER A R RIRTFEXFEZ Y RAE R, 155%
“How to Create Multi-Column Aggregates” X b tH 3R T i B AR RSB 57

AT 2N 43 R A A B "I UE R SQL k4w 51, SQL & —Fk K5 AmMiES, RA
TE O & AR s iE4) (B2 SQL A cH), miHfRelRext SQL L& 1R
A, H EFENE R, M55 R A BT, (U SQL wt I LS BLAR 598 K I ThRE .
FRAVAE 8.2.2 Wirh AT ZBARR NS

8.1.4 Z{EHIEZ(EIES

PostgreSQL S i B BUE S T RIS TR AWzt ZEIES BIEZEES. RELES
(HFFARE) FRRAE TZESIEZERE, BRI “2Z1E° BIRIZIESATLE
SR AR 55 23 W B AE R G & AT MR, X —m Al i e HATRIERSEI SR
PP fE RIERY ., BENBNT,
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ZIE WS AR H U B AR 55 4% 2 SO 2GR, BRI EiZ 2805 5 P ARE
HEPITERIE RS A 4. AR B S ol AGE 32 518 = G s B, Bdd
SQL. PL/pgSQL. PL/Perl #1 PL/V8 {ENHIE S E 2 Z5IES .
EZEES

2 EESTUBESREAGHTRE, @i iZ2RiEs v DA E A RE R SR A
BRI BRI Web iR %582 H . PostgreSQL A A B F A B RUE AEZEIES 9 S AL,
1B AP THEZ B TE S IR B TR T 5@ H . — Bk, E%Z1E
EEWGT 250, U 82, tbn PL/PerlU, PL/PythonU %, ix— S IEA2a%t, Lbin PL/R
ARG,

8.2 {ERSQLIEERmE DL

KEFERT, TAMUUER SQL 15 = K45 oA TER, HESL EehaT U T4 5 s
$r. 1E PostgreSQL Ht, HEELA AU — 4% SQL 1Bk Ay bR B — 1 bk L iy s . R
TAEBLBLAT SQL Atk b b s BCELFER BURSE AT LA T 5490 5 (A 20 5] it Bk 5 Thiig
B, SQL A —Fid B NiES, W IRTCHE A L4tk Sk, fEER ek e SCAs it
RXIES IR, IMEA —FE ™ EABRE], APt AT R B S 3 S BERER
SQL &4,

45K, SQL R EA AL, A THLII S FTLAZR A E] SQL R BUN B, Xt dg— 4
SQL iE it fr oy prAnpft, Zad FEHARA inlining, RNPIEXARIE. X T BIRYTE S 95 HY A
B, B R e AR BB, A SQL BB RT LU NIBALER, X7 SQL kR AL fE
e FIMZS DR b EE TR,

8.2.1 HFEEAXHSQLEEL
] 8-2 R T — B AEAHT SQL B4k, ZEmZEhiEA—&Ics, R ElI—MHrEE.
0 8-2 GIE—/ SQL A%k, HiR[EME A ARIERIME— ID

CREATE OR REPLACE FUNCTION write_to_log(param_user_name varchar,
param_description text)

RETURNS integer AS

$$

INSERT INTO logs(user_name, description) VALUES(S$1, $2)
RETURNING log_id;

$$

LANGUAGE 'sql' VOLATILE;

B RE S PR,
SELECT write_to_log('alex', 'Logged in at 11:59 AM.') As new_id;

Rftlib, WrTEAfE SQL B B T AR Ik Bl — AR sl AR I, An7Rfd] 8-3 Fvr.
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Tl 8-3 G/~ TSERTERIERY SQL B
CREATE OR REPLACE FUNCTION
update_logs(log_id int, param_user_name varchar, param_description text)
RETURNS void AS
$$
UPDATE logs SET user_name = $2, description = $3
, log_ts = CURRENT_TIMESTAMP WHERE log_id = $1;
$$
LANGUAGE 'sql' VOLATILE;

Ik UL 1A R R FH I R 5
SELECT update_logs(12, 'alex', 'Fell back asleep.');

ﬁ$£%ﬁ%&mm%%maﬂmihhﬁ SR, SQL B AGISS, T = Fhik a4

R Pt ANSI SQL Al rp L 7E HY RETURNS  TABLE 7, 55 s fdi H out

ﬁ%,ﬁ ﬁmﬁﬁg Betm ey HAth B B — i AT ?WHWMTME%&%+
DAL RAERTIR A, 7] 8-4 {8R T Anfal il Fix = Fh 5 2R S B [ 25 SR 4R

Tl 8-4  fEeR B rhIR B SR
{# /Hl RETURNS TABLE [ 75 240 T Fom.

CREATE OR REPLACE FUNCTION select_logs_rt(param_user_name varchar)

RETURNS TABLE (log_id int, user_name varchar(50),

description text, log_ts timestamptz) AS

$$

SELECT log_1id, user_name, description, log_ts FROM logs WHERE user_name = $1;
$$

LANGUAGE 'sql' STABLE PARALLEL SAFE;

A ouT FEZ:RY 5 AN T R

CREATE OR REPLACE FUNCTION select_logs_out(param_user_name varchar, OUT log_id int
, OUT user_name varchar, OUT description text, OUT log_ts timestamptz)

RETURNS SETOF record AS

$$

SELECT * FROM logs WHERE user_name = $1;

$$

LANGUAGE 'sql' STABLE PARALLEL SAFE;

A SRR T R TR,

CREATE OR REPLACE FUNCTION select_logs_so(param_user_name varchar)
RETURNS SETOF logs AS

$$

SELECT * FROM logs WHERE user_name = $1;

$$

LANGUAGE 'sql' STABLE PARALLEL SAFE;

PA b =Fh 75 2SI R B 8 FH 5 T A — A

SELECT * FROM select_logs_xxx('alex');
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8.2.2 {EHASQLEEHREEAEHRH

) REFERE, PostgreSQL 35 F F E# UL MIN, MAX, COUNT, AVG %32 A % 2 4h
HE X BAEE, AT BE A SQL iE Z k68— T it 58 L E 58
A, JLATEE SRR n AN IEBERA n Ik GH ((x1*x2%x3...xn) ™), B4
A, SR RS HSIRAE 2. SRS 1 E 8 E B 2R AR R, AL
FH LA A B A WA AR 8, T3 (E o LAfE F B w3 A SR T
EXP(SUM(LN(x))/n), iZARAEH T x5k b Lk s B RS ks E, Kk
HEHHATRRRE &, £ PG, IRATEBERZA X HELAEYE.

h THAELPPOER G R, HFREAEMA TR — RS RE, HTHEx s
BEERAMM (B 8-5) 5 — AR EE, T3 T REEE, wihe
T REMARIE 0,

T 8-5 G LTI IE TR A R BRI R 5

CREATE OR REPLACE FUNCTION geom_mean_state(prev numeric[2], next numeric)
RETURNS numeric[2] AS

$$
SELECT
CASE
WHEN $2 IS NULL OR $2 = 0 THEN $1
ELSE ARRAY[COALESCE($1[1],0) + ln($2), $1[2] + 1]
END;
$$

LANGUAGE sql IMMUTABLE PARALLEL SAFE;

BRARSE SR D bR B P AT 55— A AT R AR S U5 b KRR 1 20
SR, RS WA TR T e AR RSB AIAE A, AR
AZHEHIETA NULL 8082 0, WIARRTEATH S, BEGR I 24 | A, & NPRA AL B Y
BT In SHEE ZOMBIZ BRI — 1 oess b, FRS RS A oeE 1.
XM AT B G Rt & A HEA LT AY In P SR e S ia T 8L

MWANEFE A7) 8-6 Frniy i AP ek 4, 1% R B rh T 2R IR A S s B AR 5
AP A~ TEAHER o

B 8-6 G JL I[P 2R A bR B B 25 AL B eR 5K
CREATE OR REPLACE FUNCTION geom_mean_final(numeric[2])
RETURNS numeric AS
$$
SELECT CASE WHEN $1[2] > © THEN exp($1[1]1/$1[2]) ELSE © END;
$$
LANGUAGE sql IMMUTABLE PARALLEL SAFE;

B, R SERERT T E AKX LT R A F i, A BRRIR AR, EE R
8-7 . (LR, APIMAIREZHETE I H4R1E (0,0), IZFIRERZT S SFUNC
S H I — R — 8.
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x5 8-7

T8 AT BRACK G LI {E 28 A B AL
CREATE AGGREGATE geom_mean(numeric) (
SFUNC=geom_mean_state,

STYPE=numeric[],

FINALFUNC=geom_mean_final,

PARALLEL = safe,

INITCOND="'{0,0}"

);

B TR — FRIRI G A S, (el 8-8 i, FRATHHRH T =ik M & B APk
RS, RSN IR 2 AR AT 5 A BRI

Tl 8-8

BT IUPE ARG L R 2 MR ATRD 5 A5

SELECT left(tract_id,5) As county, geom_mean(val) As div_county
FROM census.vw_facts

WHERE category = 'Population' AND short_name != 'white_alone'
GROUP BY county

ORDER BY div_county DESC LIMIT 5;

county | div_county

_______ e mmmmeeemmeeeameeaan-
25025 | 85.1549046212833364
25013 | 79.5972921427888918
25017 | 74.7697097102419689
25021 | 73.8824162064128504
25027 | 73.5955049035237656

BTRBAND TR —m, i LiE LR A RBCAEE DR EokiK—T, BRCRw
fl, aoRfil 8-9 Fiur.

650 8-9  FH 5 AFRL HEPE R AFRIA N A X

WITH X AS (SELECT
tract_id,
left(tract_id,5) As county,
geom_mean(val) OVER (PARTITION BY tract_id) As div_tract,
ROW_NUMBER() OVER (PARTITION BY tract_id) As rn,
geom_mean(val) OVER(PARTITION BY left(tract_id,5)) As div_county

FROM census.vw_facts WHERE category = 'Population' AND short_name != 'white_alone'
)

SELECT tract_id, county, div_tract, div_county

FROM X

WHERE rn = 1

ORDER BY div_tract DESC, div_county DESC LIMIT 5;

tract_1id | county | div_tract | div_county
------------ LT S L e T T
25025160101 | 25025 | 302.6815688785928786 | 85.1549046212833364
25027731900 | 25027 | 265.6136902148147729 | 73.5955049035237656
25021416200 | 25021 | 261.9351057509603296 | 73.8824162064128504
25025130406 | 25025 | 260.3241378371627137 | 85.1549046212833364
25017342500 | 25017 | 257.4671462282508267 | 74.7697097102419689
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8.3 {HHPL/pgSQLIESHRE B

AR SQL 15 E CAAREM L RS AT R, — ok Ul WA R 75 2 oA (5 1 PL/
pgSQL. PL/pgSQL it SQL HyJ5 /£ T, "B3#filiid DECLARE 574 E LA ML R LA e 52
FRARRE Rl

8.3.1 REEMAIPL/pgSQLE %L

23T J&7r PL/pgSQL 5 SQL B3 X 51, A 1/E/ R~ 8-10 H H PL/pgSQL & 5 T 7 ffil 8-4
R B BT

{5 8-10 fd FHl PL/pgSQL 45 iR [ {1 h ¢ 2 AU R 4
CREATE FUNCTION select_logs_rt(param_user_name varchar)
RETURNS TABLE (log_1id int, user_name varchar(50),
description text, log_ts timestamptz) AS

$$
BEGIN
RETURN QUERY
SELECT log_1id, user_name, description, log_ts FROM logs
WHERE user_name = param_user_name;
END;
$$

LANGUAGE 'plpgsql' STABLE;

8.3.2 {FHPL/pgSQLEE iM% 2= h

H1 T PostgreSQL A S H#{# JH SQL 4 5 filt & a4 i %, PRItk PL/pgSQL kA 1 4 5 ik &z & bR
HEE g, AT B {E ] PL/pgSQL 405 A A Rk 25 B AL,

SIFENNDE: BPES AR SERE, 5 20l %k 2% s ECn g A58
Mk 5 bo 58 2R ik 5 0 PR B S ik 48 AR B 43 B, X & PostgreSQL HY— 58
KAIJENRE. VR AT R [R] Al 2% BRI 22 A ik 2% B, A ek 25 R EC2 AR
F. 120 PostgreSQL SR GIThRE, A (Tl BIRIEAE 4 S iz ek, i Timk &5 s %
ZIAESERINIHT, RATLLABA LR &5 MECEB A RINGREIE S, XEARIES S5 1l
R e se A LAMIE TVE, PostgreSQL ¢ #id@it — /1 fili % S (INSERT, UPDATE, DELETE) i
HEEZAAE S, M HBEAN AR S TUETARINES WS . Glin, [RiEdhEd k45—
PR ELR HALR Tk, BIAMEFTRZE LRI @E AR, AL VR ATLAMEH] PL/PythonU 8¢ PL/
PerlU i&E 5 905 — - HAT KA M DhRERI ik #% s[RI AT UAfE A PL/pgSQL IE S 45 —/1~id
SRHEMM R &, KAEfREFEAR, XA SRR, A& B TS,

A 8-11 HsR 1AMl O — AN REAS O fil k&% BB BL BRIl 25
B 8-11  Jd fi A & % A B0 e B & S AT AT I i) B

CREATE OR REPLACE FUNCTION trig_time_stamper() RETURNS trigger AS @
$$
BEGIN

NEW.upd_ts := CURRENT_TIMESTAMP;

RETURN NEW;
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END;
$$
LANGUAGE plpgsql VOLATILE;

CREATE TRIGGER trig_1

BEFORE INSERT OR UPDATE OF session_state, session_id @
ON web_sessions

FOR EACH ROW EXECUTE PROCEDURE trig_time_stamper();

O ik &% A%, ZHREGTE FHTEMAHTA upd_ts TEIIIER . LRSS e upd_ts FEE
IS 30 24 min et (R, AR PR S MR ik

O “TFTERMK” A& 9.0 RFFIEFFH— ARk, k%R W DR il & 75 0 fh & ALK
BB B B, E 9.0 iz ml, HEE%& A T UPDATE B INSERT Zh{E, _b1a r{lr i fil
Rk, Wik, a0 R BR bk 4, 5t 44514 oLD. some_column F1
NEW.some_column JEf7xfEl, $RFN & AEBMIPITE, RIGAREHE &G EHIT “TBK
fihk”, (75{E#: INSTEAD OF filtk &3 A K FriZfetk, )

8.4 {ERPL/PythoniZE 5%k E Hi

Python & —FE % RIGEMIE S, BXFHEHEFEEWIhREY R E. JRILNT1FTH, PostgreSQL
T ME——FF A P E FH Python 15 5 K405 BB BAEE . M 9.0 AR JF4E, PostgreSQL i
R34 T Python 2 F Python 3 FRFME S,

PRAT LLE [l — > database H [l 22 3E PL/Python2U #11 PL/Python3U iX 5§/~ 1&

B8, BER—AHASE EARRRRE X HAES, XRERERAGE
N FE 7] —A~iE 4y b [R5 B PL/Python2U 11 PL/Python3U 47 5 Y & %5 .
~  RIERG TS WFE—F{E PL/PythonU FIIE S, 'Bbr L2 RS0 TIRE
B 17 FE 2510 24 PL/Python2U iE & QIR — AN 3114,

fE4# H PL/Python 15 & 2 1, ZESE/EARSS 4% £ 45 B 4F Python i 173458, Windows F1 Mac
4 Y Python 2235 43 AT LA M http://www.python.org/download/ 3% /. T %%, Linux/Unix *F-&
&k T E— IR AR E 2 FF 45 T Python 335, [RIMLTCHE /M &%E, 152 7% PostgreSQL
B 5 Tt PL/Python FUAHSG AT 28K TR IEENE . #5584 Python B 17 3R 2 5, TN
PostgreSQL %% Python i 5V B AL,

CREATE EXTENSION plpython2u;
CREATE EXTENSION plpython3u;

£ PostgreSQL %% Python IE F ¥ BB Z AT, 55 BiAMRIRSS & #E RS _ LMY Python i517
RO IES, MR RESE B & Fh a3 PR A8

H T PostgreSQL 1 PL/PythonU 15 5 ¥ R A2 5 T A E A MUA R Python 155 B4 H 2k
H, B URTE ZEORUEAR %5 2% L1 Python fii4AS 5 plpythonu $ & LAY RR A< & VCEC Y, il 4n,
{RI%VRAY plpython2u ¥ R AL HE T Python 2.7 ZwikHy, IBLNRSS % Lk S5 22235 4F Python
2.7 BT,
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REREARPython £

PostgreSQL 4% H Zh{E PostgreSQL ¢ 1827 5 Python G2 %Y ) kA7 W 1 #44, PL/Python
ES S W R R BRI E A 5 28, URATEAfE FH PL/Python >R 4 5 fiflt & # BRI 5L
IR A AL, FRATI{E PostgresOnline 3l ii 4l T — R 514143 PL/Python [I3CFE, A 4H
KB RG,

Python 15 & Al LASKEL—Le5d id PL/pgSQL 1 & JLik kI TIRE, /=Bl 8-12 Fh{s0R 1 Anfal{f
F PL/Python i 5K 485 — A SCA SRR RS, 1R AT LA PostgreSQL 7ELLE 7 Tt
WM TR

~f5 8-12 {i Ffl PL/Python 15 & %% 5 1Y B S0k 1822 PostgreSQL B 5 F MR 2
CREATE OR REPLACE FUNCTION postgresql_help_search(param_search text)
RETURNS text AS
$$
import urllib, re @
response = urllib.urlopen(

'"http://www.postgresql.org/search/?u=%2Fdocs%2Fcurrent%2F&q="' + param_search
) @
raw_html = response.read() ©
result =
raw_html[raw_html.find("<!-- docbot goes here -->") :
raw_html.find("<!-- pgContentWrap -->") - 1] @
result = re.sub('<[~<]+2?>', '', result).strip() ©
return result @
$$
LANGUAGE plpython2u SECURITY DEFINER STABLE;

O FABTRFEEMHNIIREAE.

O (LEEH R GPITE S,

© LUK I FEE RILR HARAEZ— /> 2474 raw_html fUAE &,

® M raw_html 2} <!-- docbot goes here ->f[1<!-- pgContentWrap --> Z[EELEIIA
BHIUE, HAAHRE— 4% result BT Z &

O '} result JFLFNESE Y HTML Fric Az s iR .

0 R result RTINS,

PR Python BRI 4 514 HIBIHIIE 5 96 5 0 BB AT 2 PIRE . (E7R M 8-13 v, FRATIEEHIER
{51 8-12 Hh GBI AT R BRI R = F 1

il 8-13  fEAIR)IEA) A {# F Python BRI%L
SELECT search_term, left(postgresql_help_search(search_term),125) As result
FROM (VALUES ('regexp_match'),('pg_trgm'),('tsvector')) As x(search_term);

RITE$EH]L, PL/Python & M= EiES, MmHEEMMZERA, XE®WE A8
o FH P A RE(E F PL/Python 4 5 B %, FF HLAE FIZTE 5 905 MR iy A $aT UL B 48 VR S i
#Gt. il 8-14 gt FIH T PL/Python HYIXFPEE J1 2K 3R 15— H e sp I SCHRFIFR . THEE,
MBVE R G FAFE R, PL/Python FA%AZLL PostgreSQL ZeE M QLY postgres #E A4
P B (SR ATHY, BRI ARAEPA T IR 6] Z AT 22Ok postgres Tk P iZe w (5 Hh s FHAY H
St U RIALRR
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Tl 8-14  FIH—A BRI A SCi
CREATE OR REPLACE FUNCTION list_incoming_files()
RETURNS SETOF text AS
$$
import os
return os.listdir('/incoming')
$$
LANGUAGE 'plpython2u' VOLATILE SECURITY DEFINER;

FTEAEE CA N B A AT L B A e AL

SELECT filename
FROM 1list_incoming_files() As filename
WHERE filename ILIKE '%.csv'

8.5 {#EFPL/V8., PL/CoffeeScriptid &PL/
LiveScripti& 5 k4w 5 ik £

PL/V8 (X 4 PL/JavaScript) #&— Fh % T Google V8 5| ) Z (E1E S, Wi & r LA
JavaScript K 2% 5 e 5, FE{EH JSON %z 2 805k 54M 38 B, PL/V8 F: A& PostgreSQL
B — A BobIh e, F L LB 4T HY PostgreSQL & 47 M #BAS i 47 b 1E & 4, #RATLA
WIS EATIRIF R, BRATCEAIRIEHE T 414719 Windows “FE R4, fRATLA
PostgresOnline ¥ 545 T 25| PostgreSQL 9.6 JRASHY PL/V8 2 f) (&5 32 firfn 64 fifiiA ).,

£ PostgreSQL W% T PL/V8 ¥ Rt 5, RS KIBIE HIES A —F, mit=
Ak e 1B JavaScript FIAHEIE S,
PLV8 (piv8)

XA JavaScript 155, & N HEAANE SRR,

PL/CoffeeScript (plcoffee)
CoffeeScript /& —[ 1 1E Y. #ZET JavaScript 2 FATACH 2H1E S, WTLAR S HIEAK
JavaScript, Hi%3:Z LT Python, W T 45k kg AR F B RAGE ZH AR E R &,
MR TS,

PL/LiveScript (plls)
LiveScript & CoffeeScript IG5 & —1~4r 3, Hi%#:5 CoffeeScript K1EL, (HHAGE L1
1ESEE:, “CoffeeScript: 10 Reasons to Switch from CoffeeScript to LiveScript” X £ 3 &
HiN A LiveScript /& CoffeeScript 1Y #E AR FR fR . AHLL CoffeeScript, LiveScript #fl &#
% ()T Python. F# Fl Haskell FUFEE, A0SR IRIEAES 4% —1 TEL PL/Python /i FHINAFZS
I/ NZEES, A4 R%RIR LiveScript.,
PL/CoffeeScript #l1 PL/LiveScript i& & #l & 2 TAHRIR A AT PL/VS FESwiEN, FIL=F1D)
REA i |5 PL/VS 5E2—8, Fk b, mRXWMES A ZEnEA 6@, ot el
VMR Gy )# |l PL/VS, X =FiESFHEZGEIES, XEWE BIILEUIRIKE S
gt, RS PAREH P DAV e R LB 5 .

A
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R 8-15 AR B X =/AME S WG A, RIRFEELEI database FF X EEIES, AP
2R IAE P AT — il X Be e R iy A, X B S AT LA TR e,
{5l 8-15  PL/VS RAIE S ALyt

CREATE EXTENSION plvs;

CREATE EXTENSION plcoffee;
CREATE EXTENSION plls;

5 PL/pgSQL AHEL, _LikHY PL/VE R5IIEF REMFE MR L BRI DI RERRIE, IXMEREN1A
EMERIFEOT A, X LR A —i5 A PL/R X B s &5 4 3H

« 5 SQL F1 PL/pgSQL #HLL, #r2%ia ks,

o OIEHE N EREAIARE . SQL. PL/pgSQL. PL/Python ¥J A3 H¢i%AE S ({H PL/R F1 C &
B R) .

o Ol % &% R BOFI R A R BT RE

o HEREMTUNT. TS, NIREEL LA try-catch TR ACEALH,

o [§iH eval R EN AT JavaScript fCRBHIRE

o ISON HE2esy, Fext ISON Xt AT G IR TiE AL BE

o fE DO fir A A E A AR AL SR 5 5] B4 B I RE

+ % Node.js, PL/V8 #il Node.js ¥J{E il T #+k V8 515, KR £ & H T Node.js [1)%E
A AN 2205 sk B 4% M T PL/VS, iX %5 Node.js FF & A 53 LA K He i (i ] JavaScript i
F R B T R A3 2k TIR 28 F, PostgreSQL H A —A~ 424 plvex [ R AL, &
{#75 Node.js HYEAE PL/VS H i FE R InZs 5 .

PostgresOnline 18 2wl i, IR AL T —264r 23 PL/VS RGBT, FEREGITE, iAKW
3R T KB JavaScript B H- & R 4E O PL/V8 1B S, TEE W Z% “Using PLVS to
Build JSON Selectors” X &3, Fiik PL/V8 R 5I1E S w52 5 M4 B) Web B T %, h
KE I P JavaScript fRADER R AT LA B &R E AN, Ak, XF PostgreSQL Kik, X
JIMES EABENE AT EME R 2R KIES, THTOEEETAE., R
A B AR 22 HABATE 55

8.5.1 mWEEFHIAL

PL/V8 5 & B AR 5. 2 — kA& AT LAFE PL/VS BR % rh B 43218 FA AT (] JavaScript B& %L, i H.
JLPEATFEM S, Flan, WA TR 0B iR bbb 17 A MRS IE Y JavaScript B4,
AIBE R T — IR0 PL/VS %, 4nonfil 8-16 Bk,

5 8-16  {#iH PL/V8 ERECKI0 IR v -l btk iy A7
CREATE OR REPLACE FUNCTION
validate_email(email text) returns boolean as
$$
var re = [\S+@\S+\.\S+/;
return re.test(email);
$$ LANGUAGE plv8 IMMUTABLE STRICT PARALLEL SAFE;

T IE] 7 H fE F T —/ JavaScript 1E Nk 200 5 e A 2 f iR PRk A9k, TR
8-17 AigE R T Anfal (s FH b R 5
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w5l 8-17 VR PL/V8 & 5 g 5 1 FL - (- b bk A7 AR I R 5K
SELECT email, validate_email(email) AS is_valid
FROM (VALUES ('alexgomezg@gmail.com')
,('alexgomezqgmail.com'), ('alexgomezq@gmailcom')) AS x (email);

EEERAT
email | is_valid
______________________ Fommmmanan
alexgomezq@gmail.com | t
alexgomezqgmail.com |
alexgomezq@gmailcom | f

BARA[LME F PL/pgSQL iE S L M PostgreSQL H I IENIFARIIRER LM 5 EHlhE4
FHESIEShRE, (HFRATRINE & SC I IE Kb &k 7 —Be B ARED, SR IE AR (]
IF AR 2 B0 T FH R BhRE . XHF RN GRG0 HEE AN & e B AR N AR A R
—% Web FF RN, 1T B35 AR5 P m AR 2 AR 55 % i [l B %ok R 00 B3 18 £ 70% R 5 4 AH
FI AR, B2 E R PL/VS rTUME VR TAESEIhEE, HEER P Bir2H, &
Ji B DR N B HH R v sk rTEA T

RAT LGN — 5k — A~ text FBEAUFR (% text T B H T 47k JavaScript %), SRIFHX
SRR IS R AR AN 15 . ARG —2eik B, RTLASCEL PostgreSQL R ah I A sh Nk
FRERX SE sk, L5 AR R B AU R T PL/VS BR %5 b BB vl CABE (18 B X Se s g 7, ELfAR
MR E L IR 1E 2% Andrew Dunstan fJ183C “Loading Useful Modules in PLV8”, BEfSZEL
JavaScript FA %7 B SR CHAE T, PL/VS JHA T eval B%, it iZRETLAZh &
PATIEA JavaScript fiy4, B A R LATE BshBY B s 5t 47 Tz,

il if — A ELIER RS (js2coffee.org) KEowfil 8-17 FHY JavaScript Bf Bl 14
TF CoffeeScript EERIEASL, Anrfl 8-18 iR,

w5l 8-18  {#i Fl PL/Coffee 1% & 9 5 W HLF-MB - bS5 6R 5K
CREATE OR REPLACE FUNCTION
validate_email(email text) returns boolean as
$$
re = /\S+@\S+\.\S+/
return re.test email
$$
LANGUAGE plcoffee IMMUTABLE STRICT PARALLEL SAFE;

CoffeeScript 5 JavaScript Z[AIFIEEZRIFAK, FEAVBHERM T/MES . KiE5H
5r%5 . LiveScript FJiZ#5F1 CoffeeScript FUiBH: L P58 & —HE, ME—NZE B2 TE & %
A LANGUAGE plls,

8.5.2 {EAPL/V8FkEEERESHRE

fE7r 6 8-19 F7nfl 8-20 , FeA1fEH PL/V8 IE S E S T HHJLAEER R & U
FHRPR A bR BRI B AL B bR B (G152 7% 8.2.2 7).
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5 8-19  PL/V8 i LIR[FE1E TR & eR B R A D46 R 4
CREATE OR REPLACE FUNCTION geom_mean_state(prev numeric[2], next numeric)
RETURNS numeric[2] AS
$$
return (next == null || next== 0) ? prev :
[(prev[0] == null)? 0: prev[0] + Math.log(next), prev[1] + 1];
$$
LANGUAGE plv8 IMMUTABLE PARALLEL SAFE;

] 8-20  PL/V8 i A JLIRI S {E 5 A R B e 26 AL B BR 4L
CREATE OR REPLACE FUNCTION geom_mean_final(in_num numeric[2])
RETURNS numeric AS
$$

return in_num[1] > © ? Math.exp(in_num[0]/in_num[1]) : O;
$$
LANGUAGE plv8 IMMUTABLE PARALLEL SAFE;

BeJi, CREATE AGGREGATE fir 4454 B MO & IRFLAN TN A B RL. A T B BRI
LEBWE, WEHIEEEE—FERY, BfdrRf] 8-21 .

i 8-21  PL/VS Wi LRI (E I & bR B e 26 L
CREATE AGGREGATE geom_mean(numeric) (
SFUNC=geom_mean_state,
STYPE=numeric[],
FINALFUNC=geom_mean_final,
PARALLEL = safe,
INITCOND="'{0,0}"
);
RAT LA s ATk /il 8-9, {HAE H 1Y geom_mean bR £ # 4 BLALHY PL/VS WL A, REIHY
£ 5 201 SQL Tk A geom_mean THHLIR BRI EE R 5 & & —FERY, {H PL/V8 IR AR
R ELE SQL MAZERE] =15, M TEFEsFRU, MESRAERZIER T, HPL/V8
S 905 RS LA SQL gn 5 B Eh REAH IR R £tk 10 2 20 £,

8.5.3 {FEFPL/V8REE B OFEEL

PostereSQL ATRZWERE N4, 73 Fithitied. Ei—ARawk, BFEMHPEEL
MUER A, ARATLURMER DA g, DU IIRER E R LARE PostgreSQL FEFTA R R
R BT . SN NENRIRZIIAR, PostgreSQL 38 S LM A 7 LA H R KL

AitiEEE, PostgreSQL BTk £ 5t Fe B SHARE A T O o 0 sl gk, AEZN
B MY PL/pgSQL i SQL, #iidiit PL/Python il PL/Perl #3h S H 1%k, CiEZ LA, 1H
TEGE, XRARM, PL/R #4r FFZFeME, (HPL/VE ANMHEA L FEOIHE A & X E A K
$, MHEREBRP (EREZEN FTERESHCHER N, BIMEEARFEHR C —
FEXF R B AT S 5 e A RE

PL/V8 1& & X5 —/~ 44 plv8.window_object I pA %y, 1% ph%k v LLR Bl M i 1 X 41—
AR, AR R AR AN TSR AR iR . IR BRI AELE, PL/VS
A RTUA SO B & S H R,
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FERf 8-22 v, MO T—AME DR g, IR TRP 17, HlEeedtt—H#
CHELEEICS” PEILE, ARERLEE tue, HWIRE false, HAL, “ELAILTE” MY
FIEARMERE MIZICRIFARELE N ZRICT IR E 7 BHEHAAR . R ETUALEH P B ATIRE
L D IRCTAEMRIR TR ESHEILR”, ofs 2R TBUEIXIA.

) 8-22  JH PL/VS GIEERYE M R BCRARICE & Il R~ (E
CREATE FUNCTION run_begin(arg anyelement, ofs int) RETURNS boolean AS $$
var winobj = plv8.get_window_object();
var result = true;
[** FREUCYRIE **/

var cval = winobj.get_func_arg_in_partition(0,

0:
winobj.SEEK_CURRENT,
false);
for (1 = 1; 1 < ofs; 1++){
[** KRBT —AME **/
nval = winobj.get_func_arg_in_partition(0,
.LJ
winobj.SEEK_CURRENT,
false);
result = (cval == nval) ? true : false;
if (!result){
break;

}
[** F—/AYuifERmE— A E **/

cval = nval;

}

return result;
$$ LANGUAGE plv8 WINDOW;

B — AR EOE ST D RS, SOEH R BT 0 WINDOWS FRICAF, 4nsnfsl 8-22 iR,

FERB TR Z R, AR I Ui R 6 1A AR Il s P b AT TR . Al B
iR, PL/VS ScHfilid i H AR SEELX —IhRE, %AW APL a[ £ PL/VS B 5 T
W “PL/VS % MR EL API” — 5 p & E], JAE L BRI b @it & N AR
HICF A of s SRICRIIE, ARIG ofs ZICFAVE S M AT iC I IEER—FE, T U6 W] 24w
e — 4t “ELEILR WEIdR, W HEERR tue, HNRME false, PL/VS LT
get_func_arg_in_partiton bR AN N AP AYIC e, el Ll it i pb B & R IX LR Y JR 25
o, YPPEFNEZACFAE S Y AT R A F S Rk e —4ciCkbt, WHRE false
TR,

FAIE I R Ok FIE PBRE T I AR . BB B PR BE T, An RS =R Sk
GREER, RG] 8-23 Pk,

= 8-23  PL/VS i I ER KL
SELECT id, player, toss,
run_begin(toss,3) OVER (PARTITION BY player ORDER BY id) AS rb
FROM coin_tosses
ORDER BY player, 1id;

A
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44 4 444 T T 4T T HITITXIT>IT

—h —h et ot =h —h —h =h —h —h —h —h —h —h t t

T E L {F H PL/VS 4 B W B BOoRBl, % M GitHub 1Y “window regression script” Jfi
B F#, Hrsos T a0 {# fH PL/VS Bl PostgreSQL NE W% M B4k (B4 lead, lag,

row_number, cume_dist, first_value, last_value &%),

RS
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BT

& ia e A

A VERE Bt A Fe R R B BB PERE R, H WLADAR R 77 2 IE1L SQL B4
THIBE:, UL A GRS I DA R s o it B Pr ISt it 8. 4 7B
FUSEHUXBERALANE, PostgreSQL $24E T N BRI T IHHRIMR 5, Wil Erl LU R H—A
SQL AR ATH R, 4nR IR T i An{el 2m 5 IETRAY SQL 15 Ay, Anfrldsr A& rIE 51, LA
T AT U RIS 2 B B, AR5 R T5 Y SQL 15 )78 40 R FHRE (- e K THBRLRE ) oy 1%
AR,

9.1 BEEXPLAINGF S EFIEAIHITITX

BLENIERBIPEREIIRT, e A B L BRI 7 it A& F EXPLAIN Fl EXPLAIN (ANALYZE) iy 42
S E AT, PostgreSQL MAR FAURRA I thmt B8 L FiZ a4, HHIER LR —
AW HETE, Haiedbw e, LB R —/ME R T XI5 5w gn .
b R, 1A A R AR St R T2 . EXPLAIN iy & 5 T Rpfedm i 44 ik
73 XML, JSON 8(# YAML #%3,

o33 F SR, 1% RE R A N BB — R BRI A JLAERT pgAdmin BRI BT R
FFHRIRRE . R BhiXFEE D), TR ATATAIEPATIHRIE, BT T s ) s S AE b
B, PR MIZERS], DA TR S TP TR R A — 8.

9.1.1 EXPLAINJEIR

SEPATIEEITEALI EXPLAIN 5347, RFELE SQL IE AT AN I EXPLAIN DL K —46nl i 224, 28
JE TR,

*  EXPLAIN A Sy AU T8CR A i BT THRIM A 44T SQL IBAIA LY
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o bk ANALYZE %7 J5 (ifff EXPLAIN (ANALYZE)) HUPRAT35CR2&4Ti% SQL B4 5,
1M HL 25 B SE bR AT I ST T RIEA TR bbb, 3 /T DA S PRl AT T RIS R

o fE EXPLAIN J534 /i1 VERBOSE 24§ (i Ji/& EXPLAIN (VERBOSE)) R 4 th AT 1+ XIIZP
Uy e LI

o BH —/MIE5 ANALYZE £ % Bk FH 19 BUFFERS 2= %, L {E i 2k EXPLAIN (ANALYZE,
BUFFERS), it & nl LA/ tHHh AT 1 Riloch A2 p 3 R A- B B b k8, ax ANk
Kk RA R A T B N N AR A PR BT IE R B %, X Se i 2 2 BT A TP AT
R TR, ZA7+ A BRI A TR E R AL IR T,

SERER SQL IE AP T LT RIARREIE & iX FEHY . EXPLAIN (ANALYZE, VERBOSE, BUFFERS)+ 7
WiER), PATIEHR L RIEE R BRI TR A ZIE0%H DLk S A dr h ik B

%f T UPDATE 5 # INSERT jXFft DML & f) K15, AR A FH Hf il EXPLAIN (ANALYZE)
BEPATIH RN AT R B EPITE R G, ATUHBX M E AR R — S, BiiE
)77 BN BEGIN, )5 ROLLBACK,

A LI it pgAdmin iX Ff B T A6 T H R 52 BLIEE LB EXPLAIN, J53) pgAdmin 2 J5, &%
P AR B AR, (AT T, RIS T B B £ EXPLAIN B¢ EXPLAIN
(ANALYZE),

9.1.2 BT RO REHASER

BAHA 7RG — T E LM EXPLAIN (ANALYZE) fir4, SQL fir & b (i I A 2 7 A
4-1 R 4-2 h QIRER R

FATREEMAIE A E RSO, B fekid Lry i,

ALTER TABLE census.hisp_pop DROP CONSTRAINT IF EXISTS hisp_pop_pkey;

hERZe ERrA RIS R, BATATLURZILRHE R TR R aTibdl, Blaeaiskng.,
aRBl 9-1 Fiis.,

w5l 9-1  {fiFH EXPLAIN (ANALYZE) &5 R FMH IS 711X
EXPLAIN (ANALYZE)
SELECT tract_id, hispanic_or_latino
FROM census.hisp_pop
WHERE tract_id = '25025010103';

AU {d I EXPLAIN fiy 4, Ml A 65 SR (R T T RIEAS . andfhn b7 ANALYZE 2
%, BI{EFH EXPLAIN (ANALYZE) fiv 4, W H AT &E R il S0 & kb e AR E
STl 9-2 B li] 9-1 MU AT R HE £ 3L

il 9-2 EXPLAIN (ANALYZE) HU$hfT4E R
Seq Scan on hisp_pop
(cost=0.00..33.48 rows=1 width=16)
(actual time=0.213..0.346 rows=1 loops=1)
Filter: ((tract_id)::text = '25025010103'::text)
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Rows Removed by Filter: 1477
Planning time: 0.095 ms
Execution time: 0.381 ms

EXPLAIN i HU AT I RIS B & 2 AT PR, B PESH D ERNHITRATEHE,
FAS AR X FE: cost=0.00..33.48, 4/Rfil 9-2 Fror, AGId, %—/%57 0.00 ZfHEM
ZLBRAIRAPATRA, 8 AT 33.84 £ RAIZPIRIVAHAT A, &LGPATIH]
HZATS ST S R A sl VR, MiikBUE s, Ko, 2R B A %S
VEAS AR TERRAAPATIN R A 2 IR R AR . AR AT s oh &40, I ARG AT A N
0, K AXFiiy 5 TR FOE R S BN At 2 2 808, a2 mis ik,

TR, SRR T A E H AL AR FCSRHIN TR By, B AL ok T R (R IR BE LA Rtk
TTRANRIZHBCE . B, $ATEAENEAHNESL, "THTHRRE— ek S
ar L2 PATHHRIAVRER . B & BUAE 55 ik e S PR BRAE o ARAY — AP T i &

B ABATER G 9-1 A T ANALYZE 2245, LRI S5 H S AT &G, BrCA TR
(] Fp it 2 B % FOE R TI TR T

WL IRE] 9-2 P TIFRIAT AR BRI &5 4 T 2l s, FoASA EMZRES I,
T Rows Removed by Filter:1477 &4t f H HEER P ATT & S I IC R 5L

AnFUR{E F Y& PostgreSQL 9.4 B34 M il As, EXPLAIN #gi th AT T4l f2 4 1407
T A TRREC IE AT IR IR] o BT T35 A T sgf i MR 5 207 Hh i 40 A T 3T
FERIIRFIRD s AT (4% B T TSI T 2 e 2 S5 SR B IR )

M HE L E TR

ALTER TABLE census.hisp_pop ADD CONSTRAINT hisp_pop_pkey PRIMARY KEY(tract_id);
AL R T/R G 9-1 BYIEA), 1530895t anw ] 9-3 Fiow,
il 9-3 {HFH TSI EXPLAIN (ANALYZE) $hfTif%ll

Index Scan using idx_hisp_pop_tract_id_pat on hisp_pop
(cost=0.28..8.29 rows=1 width=16)
(actual time=0.018..0.019 rows=1 loops=1)
Index Cond: ((tract_id)::text = '25025010103'::text)
Planning time: 0.110 ms
Execution time: 0.046 ms

Bt B T HURI FIE (5| SR R ORI, BULAERT R R T35 10
Wk, (EERTBUETIRIL AN 33.48 B 820, JRISHUTHA R TR 0, TR HHLEI% T %
USR], AR A REIE AR T RRE BRI (R B L2847 EF R (7o
WA TR BTN .t T SR 3 R T B 1477 K18, SOHkHORe
I T T HR

T ARG 9-4 FroniV A A, HPATHRIMSOEELRPTE, REPRMIRA
FHATHH B—ADFHATHHREA B H SRR RE, XSS 9 Z B ST i3
FIBARE S o ACHAT TR BRI S HEAE S miAT,  H r TC R A fl A0 S I ]
(BT - L RIAH B B (B Z A T RIFE BRI 4 O B i A B R At i
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{5 9-4 A5 GROUP BY Fl1 SUM HYTEAJHY EXPLAIN (ANALYZE) 43 #7
EXPLAIN (ANALYZE)
SELECT left(tract_id,5) AS county_code, SUM(white_alone) As w
FROM census.hisp_pop
WHERE tract_id BETWEEN '25025000000' AND '25025999999'
GROUP BY county_code;

il 9-5 Al R RG] 9-4 rrIBEAATHAT IR, o & o HARARAE,
i 9-5 AL EHFIE A KM EXPLAIN (ANALYZE) Sy A4 2R

HashAggregate
(cost=29.57..32.45 rows=192 width=16)
(actual time=0.664..0.664 rows=1 loops=1)
Group Key: "left"((tract_id)::text, 5)
-> Bitmap Heap Scan on hisp_pop
(cost=10.25..28.61 rows=192 width=16)
(actual time=0.441..0.550 rows=204 loops=1)
Recheck Cond:
(((tract_id)::text >= '25025000000'::text) AND
((tract_id)::text <= '25025999999'::text))
Heap Blocks: exact=15
-> Bitmap Index Scan on hisp_pop_pkey
(cost=0.00..10.20 rows=192 width=0)
(actual time=0.421..0.421 rows=204 loops=1)
Index Cond:
(((tract_id)::text >= '25025000000'::text) AND
((tract_id)::text <= '25025999999'::text))
Planning time: 4.835 ms
Execution time: 0.732 ms

A 9-5 i B RAT U RIAY TR D ot — A O R A . IZRIBR &S — M BER A 1
T, R BRI E T AR S R ARG, RARI 25
—URAATIEE R, BREABAT TR Hrivt iR i AR ATIR L. H PostgreSQL A4k
T RICAR B2 A7 DhRe,  FrUAAR AT AT IZE ), S PAT— A DA S84 T
KATPATH IR LLE R, AR T HHRIA 2 it il ik 2 R/, i B ECIE AP T i)
WATRES L, B IZIE AT iR TR R R 2 AR v TREC AN 1o BT RN

FERIMX LLAFThRE, FRM13E kBT MG Edaan T

Planning time: 0.200 ms
Execution time: 0.635 ms

9.1.3 BERE4LEFHITITX

ARAR AR I BRAE S IR RS T TS — s i e, B2 B 9-1 hisURIY BT (LT

I (XFRZ EXPLAIN (ANALYZE) fir44T) S fRERTVRIIMIN

PrARERE B RCE Pl AR Lk REFR 244 P BRIV TEANTE B

TEEERATN 21, BAVER RN A FA BRI T RIE R TE (http:/explain.depesz.
com/), 1% T H.H Hubert Lubaczewski 8%, R Mt mRil, F1F CEMbE, K54
AP T RIR Gl 25, st T DA B — LR IR R AE, nlE 9-2 Fok,

Eia MR



)X

Aggregate

hisp_pop_pkey

Actual Rows 204

Node Type

Index Cond tract_i 00000 :text) AND ({tract_id)::te 99999 text))
Actual Startup Time 0.10

Parallel Aware :

Actual Total Time

Parent Relationship Outer
Actual Loops 1
Index Name hisp_pop_pkey

B 9-1. BRI

Did it help? Consider supporting us
Per node type stats

node type count | sum of times

Bitmap Heap Scan 1 0.120 ms
Bitmap Index Scan 1 0.421 ms

HashAggregate 1 0114 ms
Per table stats

Table name Scan count | Total time of query
scan type count sum of times :

hisp_pop 1 0.120 ms 19.4 %
Bitmap Heap Scan 1 0120ms = 100.0%

B 9-2: AANTIHINHIA

FERH Y HTML kg b, IRATUAE B 20t N E HR T B 0 AT IR, &L
BARAE s B A R RIER Sy, 40l 9-3 PR, Rk HY exclusive 511 7R 24 i P ER I
HRAEFRERTA], inclusive F1IFR AT PR B A 12 SRR VEPTRER 7]

=+ HashAggregate (cost=29 5732 45 rows=192 width=16)
(actual time=0.664..0.664 rows=1 loops=1)

Group Key: "left"((tract_id):text, 5)

2. 0129 204 1 = Bitmap Heap Scan on hisp_pop

(cost=10.25_28 61 rows=192 width=16)
(actual time=0.441..0.550 rows=204 loops=1)

Recheck Cond: (((fract_id): text >= '25025000000":ext) AND
((tract_id): text <= '25025099999" text))

Heap Blocks: exact=15

3. 0.421 0.421 111 204 1 =+ Bitmap Index Scan on hisp_pop_pkey
(cost=0.00..10.20 rows=192 width=0)
(actual ime=0.421..0.421 rows=204 loops=1)
Index Cond: ({(tract_id) text >='25025000000" text) AND
((tract_id)~text <= '25025000000' fext))

B 9-3: RBANPTHRINTER
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R 9-3 i HTML FA TR AT TR B 5 B 5 Al SCASTE A AT TR S — 1
—HERY, AR “RAGDT A o PRRIERNRISZHT XPATIEE, AT LSE R
MR TIRA BRSO, WBELLUR L ORISR LRI ERER .

rows x X IR A IR AV IC KA, rows 2 B RA RS T B bR A HH AL R EL
R BORES AR TR REIR [ 192 17105, (HSEPR{UGRE 1 54, MERAICREAME, K
ARG E EAR K BRI LA W PR R T o AT BB 4 211, 3%
HI AT ERVE AT LARERT R ERISETHE B, eI MR 2 BE AT T RIS ) S 57 sl 1 A8 1
o, BOWHRIEIRA L%,

9.2 HEIFEAHHITHRITER

PEREVA DAY 58— ik e SE Wi MR LE 15 A2 PERELS. PostgreSQL 2 T —A~474 pg_stat_
statements FUMERENEIZY TR LAREBY ] P R HHFER B KR ATE AU %9 IR RESE LT A AT
i SQL IEAIRIGE T A5 B, BLAEMBLELE Ay AT 15 55 S0 5 DA R B 1 RO A T S RE IR
S, R TX EfE BIRATRT LAIE R UL A T A HE R L

K244 PostgreSQL iR A #B B 7 pg_stat_statements §" Jf, 1H J5 3l 44 25 B B8 7 100

BHHPEE, IHRGA S B THEES BN G, RE TR,

(1) 7E postgresql.conf fi & {4+, }f shared_preload_libraries = " ¥ A shared_preload_
libraries = 'pg_stat_statements',

(2) 7E postgresql.conf SCH-RY B & SGETRES 7>, BINLL T JLAT,

pg_stat_statements.max = 10000
pg_stat_statements.track = all

(3) E J& postgresql k%5,
(4) BB — A7 Bk T SQL iE A MREST Y database H I fTIEH): CREATE EXTENSION
pg_stat_statements;,

IZY AR T U TSGR RE.

o —/A~#7% pg_stat_statements FUFLIEl, HH Rl LIARHE] Y A%k P 7E % database Hidh
FHERIETA SQL B LHHE B.

o —/“#4% pg_stat_statements_reset [(EAEL, IZEAKCATLLRRE] BB LB AP TSTT
15 RAMEE, it DA A AR T 5

RfE] 9-6 HFIEA AT LIS HY postgresql_book X/~ database H i EERTAY 5 /4~ SQL iEA4],

Tl 9-6 4 E database HEHRERTIYTEA)
SELECT
query, calls, total_time, rows,
100.0*shared_blks_hit/NULLIF(shared_blks_hit+shared_blks_read,®) AS hit_percent
FROM pg_stat_statements As s INNER JOIN pg_database As d On d.oid = s.dbid
WHERE d.datname = 'postgresql_book'
ORDER BY total_time DESC LIMIT 5;
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9.3 HEEHFRISQLIER]

AR T B R 07 it 2 AR 5 IR0 SQU VD, Fell 1k % 8 P05t Hl of
WL SQU T RS AR UBAF, B IARER £ PostereSQL MIFTIERL)

S SQU M RHIEE A M LB, %R RS AL B ALY
SQL A5, fildn, A AEZGE MM T /EEHR SQL I BT 2RE T4,
TS MR R SRR AT LR 2 B — L P i, (RSB b, (B S HRB 5%
BEE AL T, AR M AER, SRS MRIES A, SQL ESMHEAK
RAETF HHE .

55 A TR AT T B 0 SQL 1 3 e — e 6 2 B B 9 2 51 TR, R 3%t
PostereSQL HiHiiA 81 AMIMBLERFE L KLU, EITTLARILI & , T LIik fib S
W, B BB SRR .

SRS ) SQL 2 RER L4 IRy, HEIRGBERY SQL IE MR BIEMZR, B
LR EARARER R, (EHAERE T REIRZE . AT BA TR AN TH L — L85k, ”
EAAEIT PostgreSQL 19, (HFRAIZe HAYiX eI 9 il F T HoAh 56 R A B P

9.3.1 ZFESELECTiEFAIH:% A F&if

AP EALA— AR RS A B B T AR Y R — A E M B R M . SQL IEE A —
N EEGERRRESRA YT, #iA SQL IS FIFRAIRRAIN “RaE™ M. b
AU, 05 —HELARMSL Y P A e A A S A “RET BdEbokER, R
LR R R EERAT, MAE M, XFERR AR, EFL EER T AR
NEBACERZ 4 5 A 1 R D SN ERAL B Z 4 2 AT &, VA F 384 SQL IB Al — 1 F
HLAYRE (R RALEE . I 24~ 1- 2 b p U 5 M 2 AR LA h IO — R 3, (S
AR SR

Bl 9-7 EOR T — AN FA G, 2T ERYREEHR SRS BBk,

il 9-7 AT
SELECT tract_1id,
(SELECT COUNT(*) FROM census.facts As F
WHERE F.tract_id = T.tract_id) As num_facts,
(SELECT COUNT(*)
FROM census.lu_fact_types As Y
WHERE Y.fact_type_id IN (
SELECT fact_type_1id
FROM census.facts F
WHERE F.tract_id = T.tract_1id
)
) As num_fact_types
FROM census.lu_tracts As T;

LAY SQL B A AR ECA R 9-8 I BIEFCR AT i, TS LA I T £ SELECT 5

PEIRE A 7 oRIRAC AL, AELL L mipgiE A e f R, e, AR A BER IR K
SE IR S, X BkZ AR E RS EWE.
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il 9-8  Elxtl A IRIIE R R ek B
SELECT T.tract_id,
COUNT(f.fact_type_1id) As num_facts,
COUNT(DISTINCT fact_type_1id) As num_fact_types
FROM census.lu_tracts As T LEFT JOIN census.facts As F ON T.tract_id = F.tract_1id
GROUP BY T.tract_id;

B 9-4 BRG] 9-7 REVIERIIPATIRI, 24 T IR R F AR PAT I RIS E
FAERE T UEIEMA T R R, B 9-5 {8 F http://explain.depesz.com ¥ s #E AL T ELREH:
PATH XL LL HTML 4% 53R, el DR SRR R,

> D)

fld_facts_lu_tracts census.facts Aggregate census.lu_tracts
A\l — A\l
> D » 1e]] »>
fki_facts_lu_tracts census. facts HashAggregate Nested Loop Agaregate

pk_lu_fact_types

9-4: AT EPN SQL FONTITRIBIART

o Lloops

t+10 | 1478 1 = Seq Scan on lu_tracts t
(cost=0.00..615535.37 rows=1478 width=12) (actual tim:

SubPlan (forSeq Scan)

63.554 264.562 t+1.0 1 1478 = Aggregate (cost=207.86..207 87 rows=1 width=0} (at
153.712 201.008 t+1.0 68 1478 =+ Bitmap Heap Scan on facts f

(cost=4.79..207 .69 rows=68 width=0) (actual time

Recheck Cond: ((tract_id)::text = (t.tract_id)::text)

47.296 47.296 +1.0 68 1478 =+ Bitmap Index Scan on fki_facts_lu_tracts
(cost=0.00..4.78 rows=68 width=0) (actual tim

Index Cond: ((tract_id)::text = (t.tract_id)::text)

RPN 1016.864 t+1.0 1 1478 = Aggregate (cost=208.56.208.57 rows=1 width=0) (a(
314.814 957.744 11.0 68 1478 =+ Nested Loop
(cost=207.86..208.39 rows=68 width=0) (actual ti
155.190 341.418 1680 68 1478 =+ HashAggregate
(cost=207.86..207 .87 rows=1 width=4) (actua
141.888 186.228 t+1.0 68 1478 = Bitmap Heap Scan on facts f

(cost=4.79..207 69 rows=68 width=4) (act
Recheck Cond: ((tract_id):text = (t.tract it

44 340 44340 t+1.0 68 1478 =+ Bitmap Index Scan on fki_facts_lu_trac
(cost=0.00..4.78 rows=68 width=0) (ac

Index Cond: ((tract_id)::text = (t.tract_i

301.512 301.512 +1.0 1 100504 = Index Scan using pk_lu_fact_types on lu_fact
(cost=0.00..0.50 rows=1 width=4) (actual time

Index Cond: (fact_type_id = f.fact_type_id)

< m |

9-5: AT EPH SQL EDNHTIHIRBIRT
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B 9-6 TIRAYE RG] 9-8 AL IR IE MIIHATHRI, EFRRIARRIFE L 1T 2 bhiT PR,

T —

pk_lu_tracts Merge Left Join GroupAggregate

fki_facts_lu_tracts

B 9-6: MFZRTEBBHHTIHRIBMER

HEE, BODFHEALERRE2 AR, FOERIRERMA L EM A A, JFEEH
b} RS IR A AR 1R 5 SQL BRI T TRl e, WiFRa KBMRA AT Ed L &
AR SEIIRPIR IR, BZIEFIL: TRWASHIARSEIR, METiEmmE
ZReJarEE A .

9.3.2 REBR(EMSELECT *iEiX

SELECT * 2% & SEMEREIR Y, S HILOULTEE 10 TIEER A H 1000 GTUEHX FE UL,
X R IR S FE LR AR, i HaE 2 B R AT REE A BRI [R)EL

B — A5 K X5 B 5%, PostgreSQL £ {f i TOAST (The Oversized-Attribute Storage
Technique, BEBKRRFIEBPEAFEHA) HLHIR AR i —3EHIR RUAREB R A, TOAST
HL S5 kot = AT i BRI B A7 B — skl B R b, I RTREAE A SO B AR r A £
friefit. Bk, BREGE KT BOs T 2 MR BIRY TOAST R A& i £ &idak, #4671,
WORFERAL S SCAKAE, Hp il 788 (R 5E) XA RIINE, RIGIRxtx
AT —A~ SELECT * #4E, ARG XN BIESIBRIMH 2R,

AR S A S BATTE LB HRHE— RSO B e 2R Wt fe e 51, e bl
Pl i — R S TR REAN T RIS, PostgreSQL HIHL N E LI RERZAR AT, FRAT LAREH]
SELECT * [RApskE LI, R4t AR S BRI TEETRIIE, RBrTLME
PLEE E ML & E A RFE DL R R ), X e G AL R TS R S TAR, %
AT, B UiR] e T, — B Fh i 2 B AT SELECT * Axify, JBAHLIE
TE AT ARV 2RI A 2 g Ks Rl i, S A TR B S R

Sy TRRRRE UL B S, THLARG] 9-7 WA PR IRATE A oA SRR O — AR, (6 AP
FFAR census THIFE,

CREATE OR REPLACE VIEW vw_stats AS
SELECT tract_id,
(SELECT COUNT(*)
FROM census.facts As F
WHERE F.tract_id = T.tract_id) As num_facts,
(SELECT COUNT(*)
FROM census.lu_fact_types As Y
WHERE Y.fact_type_1id IN (
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SELECT fact_type_id
FROM census.facts F
WHERE F.tract_id = T.tract_id

)
) As num_fact_types
FROM census.lu_tracts As T;

DAEFAMTVE R B AT T 4D

SELECT tract_id FROM vw_stats;

FEBMTHI MR IAEE P IZIE AT R LIRERT 21 8, MR, RAIZIE M3 A Ui
num_facts 1 nun_fact_type iX i ML T B, XA T BER B AT e R RER 45
Ho WEE— T ZBEROPITERB AT, KA i — PR ETi facts 3£,
DRI A HRI 25 5 W 12208 ) S ARAS AN BE T e . AL AR AT s FH T T A 3 Aok D )
AALE

SELECT * FROM vw_stats;

FEFATHIIRGE AT LA 2] 681 27y, K ATiHRIAnIE 9-4 Fos. X BLA I A1
FRTEREZE R M, (BAFERAILR B MBIT o4, SIBHEMEE A, I2XM
MNERRPEREZ AR R T RRAT—Fh Sk, AIRPTLMRTERL, URAT AR J5 o5
THE ZEIE—FEE, RS S PR XA IR TE R,

9.3.3 ZEFJCASEIEE

CASE /&= ANSI SQL prftifivh, HIhREMRM K, (HFHBRIANHIR D, Do pbE s R
. (ERETEREGBHEIY SR, [ CASE BRI A MR AR, 8 T RIAEN
PG RAmiX — i, — A CAsE, —/AMEMF&I, SRR TR
REZE S, /Bl 9-9 M T A iRiETL.

il 9-9 (A immidE CASE
SELECT T.tract_id, COUNT(*) As tot, type_1.tot AS type_1
FROM
census.lu_tracts AS T LEFT JOIN
(SELECT tract_1id, COUNT(*) As tot
FROM census.facts
WHERE fact_type_id = 131
GROUP BY tract_id
) As type_1 ON T.tract_id = type_1.tract_id LEFT JOIN
census.facts AS F ON T.tract_id = F.tract_id
GROUP BY T.tract_id, type_1.tot;

Bl 9-7 2wl 9-9 FIdhAT LT RIE R,
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Z [ @@]@ [

HeshAggregate Subquer

B 9-7: ERASEWMIE CASE BIATTIHAI

SRIGTATE ] CASE (B B XA, RELZIMILENEINET S, WERSHM,
s 9-10 B,

SR 9-10 (i FH CASE IEB: A T2 i)
SELECT T.tract_id, COUNT(*) As tot,
COUNT(CASE WHEN F.fact_type_id = 131 THEN 1 ELSE NULL END) AS type_1
FROM census.lu_tracts AS T LEFT JOIN census.facts AS F
ON T.tract_id = F.tract_id
GROUP BY T.tract_id;

Pl 9-8 & Ml 9-10 B A A T LRI B R

Hash Right Join HashAggregate

census.|u_tracts

9-8: R (ASE RBSEWBHINTITL

RAEAERITE R AR | fact_type 2851, HHBATHRE LRI T, K AMRIZL
Xt facts Ffl T —k At —BokUE, SATIHHRIBEDD, T Rtz 5 B, 0T
MRS, AR IR,

9.3.4 {EHFilteriE = CASEIE X
PostgreSQL 9.4 #15 | A\ T HHY FILTER SefEF, 7.15 Tirp A8k B, fE(EH] T CASE IR
A BB SR AT DA FILTER SRR CASE, BRUL e NMAETES: ERE R ER%TE, mnHER
L THATRERLESH S . Erfl o-11 i, Ffi1Md H FILTER X7Rf 9-10 Y15 A3t
TTRE,
SRfA 9-11  {f 1 FILTER iEH SRR T2 iR

SELECT T.tract_id, COUNT(*) As tot,

COUNT(*) FILTER (WHERE F.fact_type_id = 131) AS type_1
FROM census.lu_tracts AS T LEFT JOIN census.facts AS F

ON T.tract_id = F.tract_id
GROUP BY T.tract_id;
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FEFATIMIAIAEEH, i FILTER e ffe CASE )i, PEREFETHUA KL | 280, MHMMEL
AT TR R A 2RALL

9.4 FHITHIEAHIT

T LB R ITE B SRS 2 248 240 a6 R L BT, Bl X R AT 5,
PostgreSQL REMS T/ K AE L AZACER GBI, NMLEE AT RS sl AT T
REYT & AU iRl AR 9% Ik 55 4% b CPU A% B 2 SR A B A fm], HLas s RIS 0L A I RERR AR
WA, PIAZIIALEE LRI 50% BN E], PURZRINLES L RTRETT 4 75% RO,

FATHHREPELE PostgreSQL 9.6 15, I RENS SCHRFHAT LA IE AR B LU A PR, — (X
WARALFI LA B A RiEA) . (HBEERRRASI & AT, FAT 175 A Eokbk 22 2 R A B A g
iR I,

{E PostgreSQL 10 1, ANEEFHATILAIIERZERAANT,

« Fif DML 905, s g, A TR,

« A DDL $dfiiE g4, beandsk, g, #3514,

o fEFbri Do AR sCE TR A T P TN A TR TE )

o W RAENE, FULEY COUNT FI sum BB AR FEFF471k, {H DISTINCT i1 ORDER BY if
iSZER

o HEM ., BRMENT, HEXEREPi%E S PARALLEL UNSAFE 553X, BIAfEZ 2
PEATIEAT IR, AHAnROURF I E VRI B & SR EOE RTUAIEATHY, B4 T LA 8.1 Fivh
Jr 431 PARALLEL FHIEZ KK B H B & SR FFHATILRE

WFEIFBFATHEARITRE S, IS TRl T AR SR E

e dynamic_shared_memory A M iFi% & 24 none,

e max_worker_processes X H KT 0,

» max_parallel_workers #& PostgreSQL 10 H#i 5| ARI—A24%8, FEIXE KT 0FHH
/T max_worker_processes [H{H .

o max_parallel_workers_per_gather F5Z5i% B AT 0 FH-H/NTZT max_worker_processes
HIME. *t PostgreSQL 10 K, ZZAUAIIEIL 4 41/NT 5T max_parallel_workers, i%
ZHTUAESTER S R B TIXE. .

9.41 FHITHURIHITIHXIRTAEF

A s — A EA LB BT IHT TWE? MRl o P AT TR B B E M.
FATHEThRE A BRI 25 o — > 2 A RN A (gather node) FUREHLSEELN, B AR IR
FEHATIHRIFES] T gather node F-4¢, A UMIZIERCAE8Z S/ 0A ETIRTLIhRE
To —ARENRMNEE —APATIHR], RESHEEPITIHHRID k%5 24 worker AT,
B4~ worker & — A JES7HY PostgreSQL J5 G tRE, WA G G R T LB/ A i Y
—#5r TAE. Brfi worker [ TAERCR & 8 — A AT leader M4 1Y worker {85 —i2, 41
{T: leader £ 1Y) worker FNH:Ath ¥ 3@ worker —#%, WEEALHF gather node 43R4 H I HHH
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%, (HetbH AW worker £ —Tf14, #taBEHEMNAE L # worker 1Y TIERF., 40
IR gather node A& #A-PATHRIBIARTT S, IELVERIEEA AT HH-RIZ BEFFATHAITEY s 40
1 gather node HILELLEARMIE S A, A2 RA X B TIERF-TER,

A TR, FATATEAE B)—A~ 444 force_parallel_mode HIZ 41, MiZSKWiXEA
true i, LIS S AT R BATIR W HAT LRI TE R, BIER R 2% 02 o IR A4
RIERSHAFATRAN, BOAEXAT, YBEHE MR AT T
B, ESEAREA M, HIEUHC, AEEERPA ISR T %S5
HarAik, FOMEARZ RS HEFEEA SRR AT T, BRI T BT R 2 a3
FFEE, mEdXEEEHRN KA CEEE T I Tk . AT INEIER
FEFATIEHATRIE 0L T i bk A FHAT LS, iR EIZSE:

Set force_parallel_mode = true;
RIgFRE RG] 9-4, Hia a1 RG] 9-12 Fior,

{5 9-12 it EXPLAIN (ANALYZE) fir &5 241407 LX)
Gather
(cost=1029.57..1051.65 rows=192 width=64)
(actual time=12.881..13.947 rows=1 loops=1)
Workers Planned: 1
Workers Launched: 1
Single Copy: true
-> HashAggregate
(cost=29.57..32.45 rows=192 width=64)
(actual time=0.230..0.231 rows=1 loops=1)
Group Key: "left"((tract_id)::text, 5)
-> Bitmap Heap Scan on hisp_pop
(cost=10.25..28.61 rows=192 width=36)
(actual time=0.127..0.184 rows=204 loops=1)
Recheck Cond:
(((tract_id)::text >= '25025000000'::text) AND
((tract_id)::text <= '25025999999'::text))
-> Bitmap Index Scan on hisp_pop_pkey
(cost=0.00..10.20 rows=192 width=0)
(actual time=0.106..0.106 rows=204 loops=1)
Index Cond:
(((tract_1id)::text >= '25025000000'::text) AND
((tract_id)::text <= '25025999999'::text))
Planning time: 0.416 ms
Execution time: 16.160 ms

ALAEER], BahESMY worker (BIFE R JRZ)—A>) HER AR RTFHE B2 ¥ T S kA1
JIr I A] o

— ek, XRER L PRI IR O BOHT IR R 2 SR BT R E R
R AT T ¥ 75 SRR LD L B, BERHFATIRRIH B RE R IR T, #da it Bz
WP worker FUBAS it/ FIFAT L R A 2 o

h TEORIFATLRIRC, 30T T8 T R E 735t R — i fdE, Hh s 650 4 &id
3%, SRR EHAR AT AR, Rl 9-13 Bk,
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M1 9-13  FHAT{LAY GROUP BY HEf:

set max_parallel_workers_per_gather=4;

EXPLAIN ANALYZE VERBOSE

SELECT COUNT(*), area_type_code

FROM labor
GROUP BY area_type_code
ORDER BY area_type_code;

Finalize GroupAggregate

(cost=104596.49..104596.61 rows=3 width=10)
(actual time=500.440..500.444 rows=3 loops=1)
Output: COUNT(*), area_type_code
Group Key: labor.area_type_code

-> Sort

(cost=104596.49..104596.52 rows=12 width=10)
(actual time=500.433..500.435 rows=15 loops=1)
Output: area_type_code, (PARTIAL COUNT(*))
Sort Key: labor.area_type_code

Sort Method: quicksort Memory: 25kB

-> Gather

(cost=104595.05..104596.28 rows=12 width=10)
(actual time=500.159..500.382 rows=15 loops=1)
Output: area_type_code, (PARTIAL COUNT(*))
Workers Planned: 4
Workers Launched: 4
-> Partial HashAggregate
(cost=103595.05..103595.08 rows=3 width=10)
(actual time=483.081..483.082 rows=3 loops=5)
Output: area_type_code, PARTIAL count(*)
Group Key: labor.area_type_code
actual time=476.705..
actual time=480.704..
actual time=480.598..
actual time=478.000..
-> Parallel Seq Scan on public.
(cost=0.00..95516.70 rows=1615670 width=2)
(actual time=1.550..282.833
Output:

Worker 0:
Worker 1:
Worker 2:
Worker 3:

Worker
Worker
Worker
Worker
Planning time: 0.060 ms
Execution time: 512.667 ms

T ERIFJRIAT I BIAAT A il AN PAT I ) e AT 0f b, BeATik B max_parallel_

w N P o

ar

ea_type_code

actual time=0.078.
actual time=3.497.
: actual time=3.378.
: actual time=0.761.

476.706 rows=3 loops=1
480.705 rows=3 loops=1
480.599 rows=3 loops=1
478.000 rows=3 loops=1
labor

rows=1292543 loops=5)

.282.698 rows=1278313 loops=1
.282.068 rows=1338095 loops=1
.281.273 rows=1232359 loops=1
.278.013 rows=1318569 loops=1

workers_per_gather=0, SRJGERIPATIHXI, WoRrfl 9-14 Fios,
=il 9-14  JEFFAT LIRS THY GROUP BY $:1E

set max_parallel_workers_per_gather=0;

EXPLAIN ANALYZE VERBOSE

SELECT COUNT(*), area_type_code

FROM labor
GROUP BY area_type_code

Eia MR



ORDER BY area_type_code;

Sort
(cost=176300.24..176300.25 rows=3 width=10)
(actual time=1647.060..1647.060 rows=3 loops=1)
Output: (COUNT(*)), area_type_code
Sort Key: labor.area_type_code
Sort Method: quicksort Memory: 25kB
-> HashAggregate
(cost=176300.19..176300.22 rows=3 width=10)
(actual time=1647.025..1647.025 rows=3 loops=1)
Output: count(*), area_type_code
Group Key: labor.area_type_code
-> Seq Scan on public.labor
(cost=0.00..143986.79 rows=6462679 width=2)
(actual time=0.076..620.563 rows=6462713 loops=1)
Output: series_id, year, period, value, footnote_codes, area_type_code
Planning time: 0.054 ms
Execution time: 1647.115 ms

PIARRP T T i B AT R — AR

count | area_type_code
........ e
3718937 | M

2105205 | N

638571 | S

(3 rows)

FEHATERT, B384 worker, 4> worker 52 [ LY T/E K ZTEERT 280 Z 70,

9.42 FITILHHE

HATPATHE T A T3 SR s R R B S i A 55 V)90 45 £ 4> worker, {E PostgreSQL
9.6 1, HALFHIM LA THAT. PostgreSQL 10 Hi T X B HidA4# (bitmap heap
scan) . 5|4l (index scan) LR NZZ5[34# ' (index-only scan) FUF-I71b3cHE, ARifixf
TR 1, Band A Y EH T B-WER5 IR A RESCBIE T, A E ]
TCREBR, T 2R 235 A0 A7 B At Ve AR AR T LS B A7 . (B, (e
PR A B RS PP A A HATHY, FETA Y worker 2R (L B 2R 5 #7852
e A BeIT R AT LIE, 2

IE 1 A WER TR LR a R s, FRFEME I RREER, THRRAR, —F8E
TE 2. frE M R i AN T . JEARIER AR & HR M B8 PAGE BUd s — /MBI X, Hd
A~ BIT (i R% b e Ak _ERY— 484 PAGE TR, ARAFHNE S EA LRI BARid R ES A
ALK, &R PAGE TURISEAEH A R BIT (284 1, MR ERDIMEEEEE, 12T
FFF AR A BRI, XA LARIER Atk LA A~ PAGE R —i, MALLA A
FE B R 7 kKA T 10, 1% W 2 I https://dba.stackexchange.com/questions/119386/
BRI

understanding-bitmap-heap-scan-and-bitmap-index-scan,
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9.4.3 FHITHRKEXIRIE

KR E T LASE B 3471, 1E PostgreSQL 9.6 H1, ik EEIN LRI H1 226X P fh S 1
WA /T HAT IR,

ERENES LB A, 4 worker x4 Bldh ISR T-EMe kg, KPS
AT worker L Z USSR

EB Pt fir, 81> worker S5 —H 2 RIIHFIER, REE A RTINS H
b REARFLX N 2B HFNRMSC LA HIE . T4 worker HRFE B4 — A~ 2 R AV ES ]
., M'EHCARTREH S & RHEIEHE, FIkE 2 worker ZHERZ TURBHE. Lk,
AR AR HSNFAE AR S TRIE, FATLRIRS SR 8 B 25 LR AT f e DR R 12

PostgreSQL 10 H 33 merge REKIIFITL . merge Ik SHYF = BEAFAEZR LI R &, B
B> worker A e R ME R — M Rk 752 & 008, Ik worker Z [l AR SfF(EH
Hiz%®,

9.5 AIFHMXI=|[{ERBITITRIRYTIE

BURNES A AT T T A 232 B 2 0 A, BAR s . BOA/ERsEL 3
TTRAE ., PATHRIG BB LB A 5 . ARTHG 48 2 Rl DO 8 e A T
TR, s X275 % rT AR 3 S 5 BT LI

9.5.1 REZIZE

5L A R A i AN [ A, PostgreSQL ALK &8 AR R 5 IR, HIRATLLE
SR AZERI & SN I E (bban R, LB, BO1R A&, B BEH
AE—FHATIR NG, ASA RS R A, DAPH kLRI 2% 8 S SRR R A P AT S
PostgreSQL B 5 Ty “HUXIZ ik E” — b T ARSI iR E . BN
WT, BFrA RIS EARCEA, S E AR SZ 2 2R RIE VR KRR A
PRt AT R BRI SR T —& T8, A2kt vl LA S P AR I SE 2L 5 ok (1L
BRORPITIRGE . AdiEER, RIEEIRIE TIHMEMCA SR, WA Bk E M et —
TEASEHIZRNE . RIS SORHX LE T B 2 VR P, B E BOL R—AERL R 2% o

T 1A 5 25 4 enable_nestloop (k& JG3N) il enable_seqscan (4K 4HH) XHAI%
B BT, BEOAX R T RIS LR K 2 B L T IIBCRE IR, MR A
TEOLTEBIXAE . PR AT UAZE F X P FRPAT SR, (ELHL I 28 7E 50 B BRI d 2 wT Re £ {8
19, B TR 2D R RIEE A R LAEF AT, AR IRESS TR B R T 2K
R BRI X BRI TR, B2 B — TR B R 8 O 2 TR A S 5 A (1 g
FRUAEAH, AP RIS SR TEHRAVENS . — /P L B D e 2 Iz e, 2R
JE Xt 2 F A AP AT I RIS T ELAR . An R 2R AT LR 6 T 2R s (025 F e 308
BEHT, BaFilt P — FXFFE THATIH I E R4S, st LUE HiEBZR
&Rt TR T,
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9.5.2 {REVRSIHAEI T

ARG B T 2R RNE, R A G T R rh & MK BRI R h i —4&
0ok, MKIES STELL T RAE L MR LR TMEN . —FER 2R LA A EESIRE
R AR KIENE R, B —FRIMRIE U@ T R AR A TS Ta%kA
i, ARUREEH T ARFAWRNE, (HA RIS RARER TiXx 4T, XptiiE LR SE
BARARSMEAEHRIE AL MG., ARITHIRERKETH S, —/ ek ik
LU BERERES], B RBIEAAN SEAWIE M HA L, @i A pg_stat_user_
indexes Fll pg_stat_user_tables iX H AL E ] MR 5 E iR AR5 2 R E T, 4n
FT B TE P AT, 15 XS pg_stat_statements ¥R, HALE 92 T ELN
it

TFHEES TR UL, B2 R 7-22 F Ol i Fe, TN IFE %R Fact_
subcats FHNT—/~ GIN 2251, GIN RMPZESHEAEA 2 IIReNs X R BRG],
BRI

CREATE INDEX idx_lu_fact_types ON census.lu_fact_types USING gin (fact_
subcats);

BT RBIT—AEIEULURIETERSET AN, TSkt A . fact_subcats #2471
FALE “White alone” I “Asian alone” XMANTCE ., BT RIFIIEINIL Bl
“BH”, HEMEE BRI E— U —, & 9-15 Bos TiZIERPATIHHI,

il 9-15  AUVFHLR R AR g
set enable_seqgscan = true;
EXPLAIN(ANALYZE)
SELECT *
FROM census.lu_fact_types
WHERE fact_subcats && '{White alone, Black alone}'::varchar[];

Seq Scan on lu_fact_types

(cost=0.00..2.85 rows=2 width=200)

(actual time=0.066..0.076 rows=2 loops=1)

Filter: (fact_subcats
&& '{"White alone","Black alone"}'::character varying[])
Rows Removed by Filter: 66

Planning time: 0.182 ms
Execution time: 0.108 ms

TR, ERASRANRIKRATREILT, RISG2E TR Mk T2 AR, Xl
REAE PR AR UL Nl R A Z S I E I T AR M i AS i & (. AE7Rf 9-16 v, 3K
A TR TR A REIR], {ELi 3 25 P 4 SR SR R s e HL I 2 (3 151,

Bl 9-16  ZEH ek, TSRk EHES]
set enable_segscan = false;
EXPLAIN (ANALYZE)
SELECT *
FROM census.lu_fact_types
WHERE fact_subcats && '{White alone, Black alone}'::varchar[];

A
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Bitmap Heap Scan on lu_fact_types
(cost=12.02..14.04 rows=2 width=200)
(actual time=0.058..0.058 rows=2 loops=1)
Recheck Cond: (fact_subcats
&& '{"White alone","Black alone"}'::character varying[])
Heap Blocks: exact=1
-> Bitmap Index Scan on idx_lu_fact_types
(cost=0.00..12.02 rows=2 width=0)
(actual time=0.048..0.048 rows=2 loops=1)
Index Cond: (fact_subcats
&& '{"White alone","Black alone"}'::character varying[])
Planning time: 0.230 ms
Execution time: 0.119 ms

I IZIATHRIPTEAE S, ROV, AT UME R, 20 AR A IR TRER
FR, PR TR RA LI T 2R A A R B, IEFREIL TR SR
PR 2R . (HREHE R P BRI, B 1R & BRI & ek R 51 iR
M

T S HETE AR E AT, (RBERATTRE T T XA — A A i)

SELECT * FROM census.lu_fact_types WHERE 'White alone' = ANY(fact_subcats);

BMNESFER], A% H enable_seqscan X4 g B &2, MG S ESEFERITE2ER
fifi, BUAMMZREICRM R AL NS, Bk, B A SRS g s B, fE
2510 SQL &R EEM, RIF TiXLells, JREM TIEw& 208 Lk, AR AR
PATTHRIE SRR

9.5.3 FTHZHITER

PRATRESIA IR &8 #0 R S8k, (BT isanfa iR gs HEA2m, & R EE—EIRETT
HWEERARATH R, A THRRUBEENAFAD TS TABRERE, E At
. BRI PIE ™ BRI TRNSEIHE B, (BRRISASESRAE ST X Z 8T
it A AR R LIRS HHE R, TREA A0 R IR 2 M8 TG AT (g A AT 885 B2
Tobb, BEEAPITHERTS, UK ST ETNERESITHE R,

R, AR e g, KbHERERRSGITHE BAEXAEEN, ik
it B 5 LbRE AR R, FRIRMR TS % HES HAIROBUTIH R, BN
R EHAHERE T ARG, — ki, FYH—5kFE A 20% Wil RbER, FitE
BARET XS HRFENICTR AR, S TARHE RIE LD, RERAREEM, RalLlE
it 1% B STATISTICS {H A& Mg —F b REENIFTHL .

it AR i pg_stats F&, AILLT ARSI KIS BIRS T WS i3 BUL R T B4t -5 B,
i ARG 9-17 Bk,

=~ 9-17  HdEso A B

SELECT

attname As colname,
n_distinct,
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most_common_vals AS common_vals,
most_common_freqs As dist_freq

FROM pg_stats

WHERE tablename = 'facts'

ORDER BY schemaname, tablename, attname;

colname | n_distinct | common_vals | dist_freq
------------- B S L L E LT PP PP

fact_type_id | 68 | {135,113... | {0.0157,0.0156333,...

perc | 985 | {0.00,... | {0.1845,0.0579333,0.056...
tract_id | 1478 | {25025090300... | {0.00116667,0.00106667,0.0...
val | 3391 | {0.000,1.000,2...| {0.2116,0.0681333,0...

yr | 2 | {2011,2010} | {0.748933,0.251067}

pg_stats FK&GH TR AR E SN E S A 18], FLRIE: S ARYE L5 AT R BAT TR
AGR B EA RN BT pg_stats K., YRPEAKE MR RLIEG, R
PLI%TFA AT VACUUM  ANALYZE SR SEBTRAYSETHE B VACCUM $57r0Kt CLMIBR L 7 Ak A b
MEAPBER, ANALYZE R E RIS THE B

XTS5 R 1T HAE WHERE AR AR RIS, BOZ B IESETHRARRI T 8. P
THATHIAED AN T

ALTER TABLE census.facts ALTER COLUMN fact_type_id SET STATISTICS 1000;

PostgreSQL 10 A1 17X % 7 B it 5 BRI FE, M PLAYIE L& CREATE STATISTICS,
IR 15 P RERS AR 24 BV A SR A SR T R R . an R rp e B A E 2 (A1 AF
KR, IBo 2T BGiHE BstRE R EEM ., Euandt s i 0GE F T e 0, mifs
B AT HMAED , BRIXPA T B4 BI04 fact_type_id Fll yr, ABAWTLAEFXFX R4S T B Al
2 FBEUE R, aurfl 9-18 Fis.

T 9-18 ZFBGIHEE
CREATE STATISTICS census.stats_facts_type_yr_dep_dist (dependencies, ndistinct)
ON fact_type_id, yr FROM census.facts;
ANALYZE census.facts;

CREATE STATISTICS iE A7) fp b A48 & Al — sk R RIS E 247 B, /nfiil 9-18 i 4
census.facts & F [ty fact_type_id flyr R OGIE THIHE R, B, BICHHIHER
AT, MREINATHILREAER, R IRER LMW T schema 47 (_EBH
census.stats_facts_type_yr_dep_dist B[ census §l+& schema 47 ), IBAiZSIH1E
BN S 01 FiZ schema H, g M2 #6232k i\ schema 1,

IRATCARIEFRFISE LG B, QU 2420 2 /D4 e Ho—Fh,

o E—FREEAREISIHE S, 03 TR FBRA R k. Flan, RA 248 4 AT
S A 2 BB B b 02109, HA 2 Pufb & e i S A s e T oL elt, $dim
RS A RRRIEIER, Blanixfpdkf:: city = 'Boston' and zip = '62109',

o P ndistinct SEIHME R, 0K T AR TBE M=, HH ST BRI
HRE AP HES I A BB EA AL, ndistinct SEiE B4 2T GROUP BY $1ERYZEE, 1 H.
X4 GROUP BY )iy 7 Bt &bk (L Gii 5 BT S I T B AR, A ReRIFIEH,

A
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CREATE STATISTICS Fff 6l & B9 4% it 15 B #B 7 £ pg_statistic_ext % v, W[ [ {if Fi DROP
STATISTICS fir A Mk, SHMFTASIHE AL, ZR5IHE B FE ANALYZE &y 44047 3
TR SR, 1 ANALYZE $21E A2 R 4ER A shis B R o irift 2 (‘B 5 AR A autovacuum
W) AZITH. BIERER 2 G LA HafT— Ik ANALYZE Ay 4, XFEIZRISELT
5 BaLBNgE AT AR AL 2% A 2],

9.5.4 R4 TIRIBEHL A ) A A LA R W ER IR Bh &S A M BE

T A MR &8 BT SR I e B 15 B A& random_page_cost (FfEHL I Th[M] A bl, iR
RPC) EbER, ERIORIERLEL LIS BB YL IR — Sl ket R 2 th. —Bokid, &
BRRZ AL R (— etk t) , bR EE S/, RPC BIBOAMAR 4, ZEEHTHAT
W AR S AU AL, (HAn S A0 [ S s SAN TR 248, AL EXT g
BEATIREE,

RATLALE database, AR45e%. FAMX =4 B1% E RPC Eb#, A E/EAR S s Bk &
1%k 3R, HETE postgresql.conf CHEH X B BT, 40 [E — &8s AR 55 % EAEH TR E
AW, FHEARNEZEREEAR PR E, BarfUAERS BB E RPC B
R, EHEM TR,

ALTER TABLESPACE pg_default SET (random_page_cost=2);

BRiZZBELE R, 2% “Random Page Cost Revisited” X E1H ¢, X & #diY
KA TR E,

o =i NAS/SAN f3-fi%: 2.5 8¢ 3.0

o 5, EBS Fll Heroku =& : 2.0

o iSCSI FnH:fth il SAN f7fi%. 6.0, {HAlReA (bR, FHEEMELbrE I E

o FEAREH: 20%F 25

« NVRAM (17 NAND) : 1.5

9.6 HIEFEEFIH

WRAR Z ATt — /> 24 BRER K AU AR 1), B4 SR F kT I A T 5 R B T AR
%, X ARGEIEAREAAIEIRIE TEM . AR E— A IWEIRINT 2 Rk$47,
XS i KBRS kA, IS X R R B R — N P& 24~
HP$hAT, S&mBIEERE N ZE— . RENFAR Az H T EA5dE, T4
HLI 25 55k 7T Re 23 Bk ek A2 BOHRAT U RIFI AR 2 BRI GR AR I P IR, BN AF R BB
IRIE R HEN T CTE Rk AMNE RAL XA EL XA E i B R A KIIMBEAE
DU i A B A, Hught Ui [ 2 A — E RES B E H ) . B4 RGESE hnfiin
THATEREZEAT

ML Al & F RGN AT T WRLEEHEYE? WL It %% pg_buffercache ¥ Rtk & F

CREATE EXTENSION pg_buffercache;

LHESEEER, PRATLAEE 1) pg_buffercache &, %uonfil 9-19 FioR.
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il 9-19 EEREIEE S LA

SELECT
C.relname,
COUNT(CASE WHEN B.isdirty THEN 1 ELSE NULL END) As dirty_buffers,
COUNT(*) As num_buffers

FROM
pg_class AS C INNER JOIN
pg_buffercache B ON C.relfilenode = B.relfilenode INNER JOIN
pg_database D ON B.reldatabase = D.oid AND D.datname = current_database()

WHERE C.relname IN ('facts','lu_fact_types')

GROUP BY C.relname;

P 9-19 HIEA) A T facts Fil lu_fact_types iX sk R AV TUEL . TR2ESihn
PAT—~ SQL EiWIER), A SABIBWEELZS Tk, ErRH9-19 iGN A GER &
o BAePIT— T NHEXME,
SELECT T.fact_subcats[2], COUNT(*) As num_fact
FROM
census.facts As F
INNER JOIN

census.lu_fact_types AS T ON F.fact_type_id = T.fact_type_id
GROUP BY T.fact_subcats[2];

LERPAT Bk IERR, RBAIEAT ARSI R 10% rPERER T, H Honfl 9-19 A4 iy wT
DARFIULL T HIE R

relname | dirty_buffers | num_buffers
______________ S
facts | 0 | 736
lu_fact_types | 0 | 4

MTZABIRINF R INE AT ER), IZEBRK, REAFHIEERERZL . postgresql.conf Hr
[J shared_buffers g T BULIERY, (HARBRMAER, SNk T LR &A%
7, RFEAE T PERE.

BT a4 B N1 B ILE N, ik — A SEHHARNGEABIE R, & TX—nm,
BAVRAEZ AR, wTLLK L% R TUEE A RINAFT, XAt T DA & e S )k
F, B4 pg_prewarn {JH AL AT LA TS BLL ThRE . pa_prewarm Z5:KHi5 1 # R
TR, WA IZRAE G R P RS A EE kUA],  ek E E A R,
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£10E

Bl 5 BaE

PostgreSQL £ 1t £ 75 & vT LA S BL 5 S B AR 45 4% sl B 0 DR 2 h] A 54l 4 ==, 58 — Fhot 2
PostgreSQL H i HI R fillBhee, Wit iZIhEE I LA B ob— & k55 &% b Gl YA Ak 55 2 09—
Mg . BB S, K2t R, HE I T St
NGHZYH) o B =TT PR A SRR a6 &% (foreign data wrapper, FDW), FDW 3
Fr K ERIIMER AR, M 0.3 RRIF4E, &L FDW T 44 Sc %t AhEF S tie e A7 15 0k, AL4E
postgres_fdw, hadoop_fdw Fl1 ogr_fdw (if[EiHEZSMW 10.3.47),

10.1 EHIhEERS

TRZ AL T IR ZE AR HIEhRe, (HAE Bk anfe], HARAR R EHAT LA
EEAPA~ . SRTHEE AT PERTRT Y R . B OR AT PR T B AR B — B TU AR & IR 55
o, AERFMRSS S ENL T, A MRS &8 BT BB T AR SHR AR 55 . % THUBLE M Ko
PERUE, AP BARATR ZIRIEIRA 7 — G & HAEAR 55 45, TR 8o 22 2%k
% & LRAT AT RUBAROC RO B A (Bt oh TB 23)) ki, A REA LY /TRER
S ILANEEILR, w BRI B RGN IR 5 . AR IR 55 i
IR, ik A 6 2 D RE

FFTHEEHITHEEN 75— AR B v b Rtk RERAE T AWk, &R
HERMRSES. B TJVEZE, RESMA TILT AR, 2tAi% Fasime iR
Wik A FE SR, 5B i TR R R S B i B JE I R AL BRI SR, B 4 G IR
R EE IS RE D 1. RFRIRE— A HIERMNEAR S & Eh LIRS S HBEHR . R)ait
LA R IRIE R BN SRS & b, HA LSRR EIE TR A HLR E RS & L
PATERIE.
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10.1.1 SR RIRE
(EB A RINREZ AT, Jefrei— THIAT,

FAREEE
F M 55 2 A e A 22 A B Hm iR Sk B B e IR 95 %%, B ERTERAE L Bk A, fEH
PostgreSQL YN B & il Bhaeht, (XA —&FMRS . CAIRIZEFEZ FMRS
AR, ERERSRIIMA . publisher (ZAi#) XATARATRELH SER, H&
SMORBAREML TS . 7 PostgreSQL 10 N & 2 #5E HlZhEEH , publisher/subscriber (kA7
B THE) XRIESSRHI,

NERR S =5
MR 55 @ e A2 I Bete TR (1 R R 55 2R AV AIA . RV A NSRBI — el SE 4 B
WIARTE (EbaniThd, RELSE), (EARIRS & X AR5 m MR, PostgreSQL HY
A S HiIDRE B AT R R EAR S5 45 .

HMEHRE (write-ahead log, WAL)
WAL g ic A O e B 5515 B HESCH, R R EERE ™ b — B A S5 H
Ho AT HFEHIPhEE, PostgreSQL #F AR5 20 WAL HEMMIEIRS I, A5
MIENR S5 SRt ix 2 H BB AR, SRR IC BRI S Bk, XS
THEARRIZ

Bz =k

TE 35 55 2 22 By BX, PostgreSQL 2= £ iIF € £ 1 b 25 55 b B i 1 12 ok ik 2h [6] 25 3
synchronous_stand_names Z: ¢ 1 fir 41 tH I 2 /D — AN MBIk 55 4% |, SRJE A Rem A 7~
S SR ). AE PostgreSQL 9.6 Zfil, R —AED Ak 55 4% st o, =
F ). 1E PostgreSQL 9.6 LA Je Z JR MR A Hp L FE T — AN 3458 By ik, BO Wl LAZER
/0 N AR AR S5 2% 55 B e A~ 55 A R, XA N " LALE postgresgl.conf [
synchronous_standby_names 2= % A1 i3t 47 i & . PostgreSQL 10 ¥ 3t — 2 S ¥ T FIRST
FANY XA BT, R CHTEE ARG & SOm s AR —
AR S5 75 Rt B, X AN < 7 & 7E synchronous_standby_names 23§ b idk
TR . AR BiZI0, WIBRIAE A FIRST, B REE — /B IR & o I ik ik 1,
PostgreSQL 9.6 fEEKINE O T AL EE HEu& g Znitt

BHEH

EFFRRRI B, FMRFSH LRI E ), A2 E IRk 55 2% i 5 8T
B MMJEARSS & 0 T sm iz st LA T, R A AT DAGBE 6 B 2% S R 520
AR BEYE, ZEXTNBRIRS & EAR A KB, 5FIRSH ZASH L%
SEIR, AR MRS g Z P AE R R E, LR TEMZ R ZEE KRB MRS & L
WAL 255 H B34 L E N R IR %S 23 sk O piiE ipd, A2 s g HlRsE s
WA LG, WBARSS & T5 A8 T AR SS s B | wda b —i .

R FEASHBL 3R B RS, PostgreSQL 9.4 F5| A T EHl## (replication slot) HY
W2, FriE “EHE” 245 MRS & Z R —Fh2L, ZRARUE TEMNBIRS &M
REAHRIAY WAL HEZRT, X5 WAL HEANS B EIRS B MR, X A s 55
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AR, AR AIRIEA A CEERET BN EAR S 8% K AR EE S RS % 2 ]
WAE AW, IBATNIRS & LA A KA BB R WAL HiE (BARHIE NS
kg5 ds 6 RIH X 5y WAL, FILAAREM ), A 3 8o iz im bl b i, f)a 8
MR35 % S

mAEH
A HIEATT, WAL HEIFA Rl B A HISC 975 N AR S5 & 1% BN e ik
4%, M@t 2T PostgreSQL NERUMY FITH.BRALIE T,

REXE I
— A MEIRSS % FTUAE WAL HEE#RS B — A MBS &, miATHEIA N EIRS
AP T IRS S WAL Hi, Xt —Pie T RS S FEE, xMEsST, Al
JERR 55 2% FTUAE R R 2D AR IR , AN gZs m BRI B AR 55 & (54 WAL $ds, x4~
FAEE, HIERRUTERS &, FE, XMWEEE “WAL HE AT fMEaNR
AR5 a2 iy, el M ARh REEMBRR S8

BEE
iX A& PostgreSQL 10 #i K FrE HilLhag, didiZthRe vl ASe MU E HlFF THE i, M
TC A 1%/~ PostgreSQL AR 55 #% BT A 88, M KRR T & Hiliy Ri&E . iZIhhg
HISEBR T — A 44 hiBAE#RAS (logic decoding) AIHLHE, ZHLHIRT LS R EGENI A E
Do s N WAL H & UL —Fi 5 TR ds S pT t ok, b B v Je 2 e i $dis 2 WAL H
TR AN I SIS . B RS HLEI PostgreSQL 9.4 FF4&HH O 3 HE, sk R fu sk
FekB THimE HThae, FHZHE G DhRER, 752 HE] CREATE PUBLICATION FI
CREATE SUBSCRIPTION iX i/~ DDL &, Hi#& FnMbLeREHITHE G, Jo& RmypLt
PostgreSQL At 55 #% b FIWBLE database ZE1T [ e .

BYNEER, EEMHIZDEE, TEIC wal_level 2HIHIXE A logical,
HARB#E FREIAT A2 “Logical Replication in PostgreSQL 10”7 X &3 {5 SC#E,

EIEE
THTE A AR BT A YR AR 55 &% vk B — A TR B 1 3R T O AR 55 4R AV AR
PostgreSQL 9.3 5IA T 2T {H B & HIRTLE LS, AT B OURSERHE,
AEFREYIR WAL HESCH:, RN EAR S as b AT =L —kE A filid e, B3
9.4 ik, FEHE 0 S TR KR AR S BRIk, RORAIRA TRl RE S i ix
g
PostgreSQL YA HlHLiI & Z HIFT A 55 RIS, RI7E S5 PN K Az i — DR o] A9 & il 2]
M. PostgreSQL Hi BT A7 HY DDL #1E#2 S 55 VERY, TULEESR, BALE., 2P Ry
ZRARIERE T E I, EEIEAE (unlogged) F RAYSEA . SEHFIMEREMERA
ik WAL HER, FbX S @Ersmafl. srmtid, 2Ry REnTASmEH,
FRUASAE 7 m b2y TR, SERARATT s LAY RERIREE, i B SHREmM
EATR 8, SWIETT R EPT CREATE EXTENSION #{E 2 KIk.
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10.1.2 EHIHHIRYREE

PostgreSQL FY& HlWLHIAS BT _E A& %% WAL H G 7R M s AL e ok e Bl . ok il 22k
M BHRE R GELL & CPU % (32/64 i) SZANFET AR, BARE 5 FHEA M2k
F25 717 s _E 11 PostgreSQL #x f-— EAG RN 2 = L)/ IMRA S #B5E 2 AH R, AHFRA T IR UE
F:45 PostgreSQL HIMUA S 58 AR . AR i T HE2e 5 P TCi R UE X — AL, BEIUOR T
HY PostgreSQL /Nt A5 i 31 o

XS HIHLHIISCRFELLT PostgreSQL A H AW .

o OARRFRHTHE TXTEHIRERISCRE . BT TR R S RS 4 Z MR —FPELLY, 1%
FRUE T AEMBAR 55 %% 1 AH B BIAH B WAL HGEZHT, XE85r WAL HEASHE
TR 55 S MIER .

o 95 AP SIA TR T T AR A Hili B AT eR B, DR TH 225 B 05 T b S g B R R
oy .

o 9.6 i S THERD BT IR BE LA FD & 1RREE S, BRED THTT§EtE.

* PostgreSQL 10 H32 ¢ T UAERZ A HITHRE, ZIREM U il @ iIE TRk F WA
RE. ZHEHIZHRER D — MR UL A B L P RIE, RERAZEE
il FTLAE s b TR Bk, ARSI T “Ini S il e, it
ERUASREL O — R iR, — B STERE, WHXE S 2 A bk, 4
it pg_basebackup X #EAN R 55 ws EAT AL Al A I, I IhRERRIHIAA

RUEZ 485 il /& PostgreSQL 10 74 JFE A S HefarketE, {HHE 92 PostgreSQL 9.4 J1-44 H
P& LLd ik FF R ) pglogical ¥ R AL R SLBLZ A HIRE . A RIRTEEAEAFR
PostgreSQL KRR AR #EF7E i, Eban PostgreSQL 10 FH PostgreSQL 9.4~9.6 2 k], ®[LA
i 1ok 75 P i 1) PostgreSQL IR 55 % 1 #B % e #H B iR AS 1) pglogical § J@ Lok SBL, i
{E PostgreSQL 10 F1f K HIHT A B AT 2 R A ], WITCsif B) palogical, H#{H M
R A2 A lRe BT,

10.1.3 F=AEFBRAE

BT PostgreSQL H A& HIHLEISN, BH R L =M E HI T E, Slony F1 Bucardo
s o N R T IZ A, T A TR . RYE PostgreSQL Jit Az & HIHL il (£ A4 Wi 4 v
#h I BhResR{E, 15 Slony. Bucardo UAJ Hifth 25 =75 THAMRIER &M HA & R AR
FIHL R A LA 3. BT E A HI 8/ database 8o Bok %, BT AZERE HIKY
J5sm AN B B B PostgreSQL WA N 1E R GiHIR] s BATE K FE L &, (H et A
M A THBMB TRk &kl k ZHl21E, RINE ] RER EEM R fil#% L
Hm—SeBIN B, el T RS —E R A FH B —BA ek,
LHYJRA% DDL #EMRIZD ., wTUAEH, X EE3 =5 R 5 ZAHLb R A R i R
FEEZMNL TR, bhandfilk 2%, ARy Bl QIR AP ILIE, 5%,

P 19R VI PRAE P i MR —Fh™= S Z 2% — T “Replication, Clustering, and Connection
Pooling” X 55X #,
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10.2 EFHIREREE

AT AR T T B B PostereSQL IR 55 83 VS PRSI B3R, A PRAE R AR
ARSI, IR T AR SS SR AR 55 & Z IRV ECE ZE i HoR T WAL HE(EH.

10.2.1 EREXFHEE
FARSS 2RI A AL B B T s,
() BlEE—AF T EHIFHPKS,

CREATE ROLE pgrepuser REPLICATION LOGIN PASSWORD 'woohoo';

(2) {£ postgresql.conf H I BAFUL NECE I, WA —FhIJCii B E0& Selic &S 53 (A
ALTER SYSTEM set #¥t# = A RMEKECETIE, k4FLAEFT SELECT pg_reload_
conf() RikECE A3,

listen_addresses = *
wal_level = hot_standby
archive_mode = on

max_wal_senders = 5
wal_keep_segments = 10

AR RA R TZ A HR e B o R A H], B4 wal_level % 'E 2 logical,
logical B AHEL hot_standby fRF ALK T £ H 55 HE, HI logical #iRCREE T
A~ PostgreSQL R4S #3 E iy 5, UE T ey #EHINS 5,

UL k% B 1E PostgreSQL B 5 FMIY “MR&SaicE.: 4" — VN EFEHNTH.,
EMIRS EERIT, mHERS & BT SO XREN, ILIATEINIE wal_
keep_segments Z: 4 % 5 K — . ANRIZ1THIE PostgreSQL 9.6 B R s b A<, J %44
wal_level & B A replica, i LA B hot_standby, 4 T /5l 3%, PostgreSQL
9.6 F14:¥% hot_standby H Bh2Y4 Bk replica AbHE,

(3) £E postgresql.conf H1 7% i archive_command fii B #5 4>, #(# M ALTER SYSTEM &k, i%
SRS Xk WAL H BRI GE, ERAEHEEAT, ZEEHRA PR R
AR EAEMRR, E2AREREERSMEELR, E2 W PostgreSQL E 5 FMH Y
“PostgreSQL PGStandby T EAv24” —i,

1E Linux/Unix |, archive_command {7 7] £ MR A0 &% €

archive_command = 'cp %p ../archive/%f'
W RTUAEH rsync dir &R cp LASEEL et U4 «
archive_command = 'rsync -av %p postgres@192.168.0.10:archive/%f"'

fE Windows b r[#z4an FIEIXE

archive_command = 'copy %p ..\\archive\\%f'
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(4) f£ pg_hba.conf 3L Hi% B — AR, LLAYE MR AR 55 25 B h E ik R b & P
iR EIR S 2. Blan, AT SN BT fRF & SO RUFIRIFAE ME s
A 55 2% b —A~44 parepuser [ PostgreSQL kS & 3 = AR 55 &5, H IP MunbyEH h
192.168.0.1 £ 192.168.0.254, F&UF HR AT MDS AU N 264 ,

host replication pgrepuser 192.168.0.0/24 md5
(5) & J& PostgreSQL Ak %5 Kk pr BB & %K.

{8 F PostgreSQL 22512 Y bin S {329 i pg_basebackup T.H., 2 4HEA™ PostgreSQL
MR &% QI — 2B h . ShEERAEHEE R R TR EIE R4,

i F| pg_basebackup T. H.It}, #nEfn bk T --xlog-method-stream Z= %, W& 2T &
WAL HEM& G Tk, b S s — /5ol ek Tk WAL & il anfin b
T -R2%, W& B3 eI —A TR E R ECE S,

1E PostgreSQL 10 H, JR4EI pg_xlog B B &W E ey 44 pg_wal,

FE R HEIEFr, RAOPERBINEIR S S HE MRS & (192.168.0.1) BT —kimk
LEFD:
pg_basebackup -D /target_dir -h 192.168.0.1 \

--port=5432 --checkpoint=fast
--xlog-method=stream -R

AR AR T S BA i H DT {4 H pg_basebackup, AR W LAfE FHSE4T TAR AL P45
XA B, BESEA D BbrB X T A RS RAEK A tar.gz XM, HE,
T HEIMA TR -X R T --xlog-method, H T HEA e LUEDat& A, FrlA
T AR E H BRSO SRS, A T T

pg_basebackup -7Z9 -D /target_dir/ -h 192.168.0.1 -Ft -Xfetch

BT &M EERIEIN, RIT—MSESH WAL HEMMIARHEZRY, BT LHx—A,
{E PostgreSQL 10 Z i, F52{di ] pg_receivexlog T HRIKENF 55 Hiki, fE PostgreSQL 10
PAR Z FarallcA, Z T RS 4K pg_receivewal, AFHEAHIZTHIKE —/EMES, Bl
Al SELRE S R IR i S A,

10.2.2 ANEBRZHROLELEEFIINIE

RS Z A HIIATE, HAMATNG . RUONERS &% 5 1R & 1% AR Sl
Ayeatln, XEAMRBORERRM, Frle YRGS — s T IRE RS A AL
BRI, X — RO, BRAh, ARBEAE TR & LAY RE, AN AL
VISR e ) —HEHI L3, A MIE LT /i BB AT CREATE EXTENSION J&, Mixd
ERATHRE SRR R AR . R AR SS 25T R ATRE S AL BE T AR 55 4% &R AU WAL 55 H
Ho ARCEDTMT,
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(1) B — A s 2 S R A B AR 55 &5, 2ok R F 5 3 Rk 55 #5 #H R Y PostgreSQL fi 4%
(BeAf /NS HHIR ), B b, PostgreSQL B 5 H A B K E AR 55 &5 M B IR
55 %5 Y PostgreSQL 3K B/ NRAS T 5E MR, HSRRe LA I— T, BEAESA—H
HITE L T2 T RENS AL B B ) o

(2) =AM R AR 55 %% 1 PostgreSQL AR %5 .

(3) 4/ pg_basebackup Tt S 7 BN 55 &% B RIAR R SCH

@ B T E % B 7 INE] postgresql.auto.conf SCH:H,

hot_standby = on
max_connections = 20 #set to higher or equal to master

(5) IWEAR 55 25 B i im A AN 6 5 AR5 &% —4E, BRI AT DAESE(E postgresql.auto.conf B(#
postgresql.conf H 5 i H, LR DGE oE HoAb R E THAE R SR S s MAE T e, X
Lo R HIA S R B3 Z BT 1% & PGPORT FREEAR &,

(6) ££ data 3¢k T Gl — 4~ 428 recovery.conf BT 3CH:, WHRWMT (FEE TES 17
BN SR ENLA . TP HuhbFnig 1), anSRRiTE 8 F T pg_basebackup #1714 B
H, WLz B Ak, REFImME aigger file AL—F7RATA,

standby_mode = 'on'
primary_conninfo = 'host=192.168.0.1 port=5432 user=pgrepuser «

password=woohoo application_name=replical’
trigger_file = 'failover.now'

(1) W RN BAR S e b 55 H B RS, A LTRSS e A HEREE, Akt
E MRS w T ERE, RATUEMNERS & L e — "R TEFERCENE E.
IH1E recovery.conf FR{EEINAN T —/MADFT, ZRIETEARIRIERS FEBE AR,
Linux/Unix T :

restore_command 'cp %p ../archive/%f'

Windows T :

restore_command = 'copy %p ..\\archive\\%f"'

AoRflr, B RHHR R archive SCEREE A VA T247 H BRSOk,

10.2.3 BEahinEslitiE

AR YR L4 H pg_basebackup 52 & T 4 #iE 4 /it S, IBATEREE — T H A Y recovery.conf
PRI, IR EWIER, SRR NEIRS .

BN A MR 55 &5 B IZA S REVI RN . ARG e MR M ek, WARLE - R
FARFTREFX O RGTTEIRIIE Y, AR D BINEIRS 6. IIRARSS &% D s
AiARSS .

AR A A MR AR 55 75 i B8 Y BT VR I, Bk 5 A — & 51 HY PostgreSQL ik
5 2 B iy MAEAE, 15 HIBAEH data SRR T 63—/ 444 failover.now FIZE 3. MEIR
F o S E Y E BRI NG — &35 B EEIEBERGRET A &, 285 recovery.
conf 2t #4) recovery.done, it I JEAR S &5 O 5 F MRS s MIMRER T EZ G R, HEXE
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PostgreSQL 55 & 2 1F A — G ML HIBAR AR 55 s A7 42, HAARrIa sk &t erEh M
JEAR S5 B AL PR T B Ji — Ak 95 H SR HIRE . —HINEIRSS as i 1 S HIPAEE, sk
AATREFFO I N HPRE T . SO 25, BAHZIRRNA SR —UINEI A,

10.2.4 {FHZEE HIKIM 5 R EH 5 databaseRy & #l

PostgreSQL 10 3¢ il o 1% 1 & il fe ) SCEL A il 5> R 8 # 1 PostgreSQL AR 55 25 _EHY
#i T database, %35 A9 — K UL I FFE PostgreSQL 10 FNA K B BT AU M AS [A] 2E A7 42
fil, i AT T AR E RGO Ag A R . fldn, FRATTRTEASEEL—& Linux #Y
PostgreSQL fik %5 %% 5—%& Windows HY PostgreSQL Rk 55 %% 2 8] & il ,

EZ A GRS R, BORIR AL RS SR “kA&" (publisher), HEHIL
TR B R A “ITH#” (subscriber) . {ERATE MRS &% L7 & HIRIER T {ERY database
PR HfT CREATE PUBLICATION, BE[R[Kifda HlRyZrE i kA2, T &R % b
SEREIRCRARAY database H1#AfT CREATE SUBSCRIPTION, K457 MM/ % 7 4 IRk 55 25 Wk A
BARIERTT s . 2R IR £ 22 REE T84 X+ DDL & i, KRS flry#R
FEFF AR 2 AT 7E T2 MR &5 23 AR A5 B 4T
RN —E RS 28 EimiTE A PostgreSQL 10 AR 555215, & #nvim PostgreSQL A (it
Ui 1 5447, 1T PostgreSQL AU MTMT i /& 5448, A4 X P4 PostgreSQL Ll ia 4T
el — G MR G wE AN RRS & -, DUT ik REERRE —FERY . (E 38 Z A5 2 i il ik
BT,
(1) £ %A Vi PostgreSQL L LHafRLL T 24 AL E
SHOW wal_level
AR B RIEARAE logical, ABATEMHLL T a4 &0k

ALTER SYSTEM SET wal_level = logical;
SRJE T 2 PostgreSQL RS,

AR IR A I, BT B AR 55 2 th T B A R A R T — AT Tk
i, IBLFETT AR S 2% L Bcdthitt wal_level Bt & B% logical,

() fETT Rl ARk 55 %% 1Y H AR database WGV FFE HIUR . aRIRAIF 2 RELHISE R
il & A i 54 database T AR, IBLHIOREE F pa_dump 14 A5 &2 il 2 5 #y 3 ik,
RIGERNTT MRS 5 P AT, Blan, 4nRTFEZ A postgresql_book iX 4™ database, i
UL B R UA R A A

pg_dump -U postgres -p5447 -Fp --section pre-data --section post-data \
-f pub_struct.sql postgresql_book

SRJEF psql EEHEENTT Beldm il 55 &5 LA T AT S HAVRIAS, A 40T

CREATE DATABASE book_sub;
\connect book_sub;
\1 pub_struct.sql

(3) BRJE 5 K A v il 55 %% b1 %5 il database B — NSRBI, T I7EX A Bl
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JH CREATE PUBLICATION SRSEELFILAS database HTERIVE S, iEEDE, LA T ard 4w
FEAAE database H AL IFR AR, (HERGX SRR AERE HRTh, FERFNTH
iR 55 g X Se RO — T

CREATE PUBLICATION full_db_pub
FOR ALL TABLES;

(4) ZEAB RN ST & AT BARIRARVE N, BB b i T s 2, B3 T AR &5 % Ry
book_sub iX |~ database FF, SRIGHATLA T a4 :
\connect book_sub;
CREATE SUBSCRIPTION book_sub
CONNECTION 'host=localhost port=5447 dbname=postgresql_book \

user=postgres'
PUBLICATION full_db_pub;

Ll BT, &F—TiTE book_sub FEHMIZR, A[ULERHPOLH T EKE
T HIE R AR, AnFTE R AR postgresql_book G A BTV IE T, WLAFEF| book_
sub HELEHILRT,

MRAFREEEAN K AAvmse 1T 5, nTLA{# F DROP  SUBSCRIPTION #{l DROP PUBLICATION
B & AT,

10.3 SPMEREUIRE FE=E

AP E B4 (FDW) /& PostgreSQL #& At 1 — FlH 15 ] SN S 4 IR 1 F BE, B2
ATy RE, el A bR, ZALHIT SR S ECHE R BL4E PostgreSQL LA K H:
PostgreSQL i #E IR, FDW HURZ O “IMAFR”, X FhE B2 K F124 /i PostgreSQL H
HAthRW L e MR, (B3t HEAR AR AR LTINS EEE R iy, ZEdR IR Z T
REF/ET B —E ARG & b, — HE SUAF T AN, HoE SO & 6 Y R Eois &+
A, UREE AT EABOOH 5 8 Sl R — AR e, FDW S22 Bk 75 /M 5E iR 2 a1
Bl fEd R, RBmATHY FDW JOH 3R AT DLl it PostgreSQL FDW 5 5 4 L
23, "[LL# it PGXN FDW T 1 PGXN Foreign Data Wrapper T [ 2r | PostgreSQL
FDW H, 7£ GitHub k#8122 “PostgreSQL Foreign Data Wrappers”, A L2 TR R £
FDW [1JiliRS, 5IMEREHR S| —LERNERTAFIZFR Y FDW, 4R IRTEEE B 11HREHA SN
BARIR, A5 B R A X Lok i p A i — TR AR A B8, aREA, A
. ARFRERY), WA R AR SHX o,

K %54 PostgreSQL 3L & BRINEH P/~ FDW . file_fdw Fll postgres_fdw, {HERIA{EA
ZHE, YRATLIFhAT CREATE EXTENSION SRZe3EEA1,

B F PostgreSQL 9.2 A1k, FDW (L FExf oM T4 1h), PostgreSQL 9.3 H15 I AT —4LH1HY
APL, SEHL T RAMIRIMES ., 1H PostgreSQL H ity FDW H1 A postgres_fdw SCHFIHARM:,
AT, BRI PRI R AR AN AR 55 25 . AN LA RN, B A el A ik
HMERZR . FRATME FHI - R #( F SQL i A1 7R G AR 52, Rt T Lk pgAdmin
(1 A T ELOR SR BUAR R R 1
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10.3.1 #EHFmEm&
W LL# F file_fdw X/~ FDW IR SCH:, BRAUYT BENERELER, FikeTLLE
LA SQL ZeE .

CREATE EXTENSION file_fdw;

RUEE T file_fdw m] DL BB IUECHR P 52 BT AE A A B IR 55 25 LIS, (B4 1 Fnsii
FDW fE1E X ERFF—F, R AE L— 25 ERISMBIR S a5 . THHITELT 4ok 0E 3
—A AT HMERAR S5 & -

CREATE SERVER my_server FOREIGN DATA WRAPPER file_fdw;

B REEMIMNRFR., WAL N R E TR —/ schema /1, (BB CI#E—
BAREY schema SR AT A RIIMBZR . T A8 — 14> 4%&°h staging [ schema, 715l
10-1 FioR,

X BB U THA D RIRINESCHINE , B— AR BEER R, AT

Dev | Company
Tom Lane|Crunchy Data
Bruce Momjian|EnterpriseDB

) 10-1 SO T4 IR AR SR AR R
CREATE FOREIGN TABLE staging.devs (developer VARCHAR(150), company VARCHAR(150))
SERVER my_server
OPTIONS (
format 'csv',
header 'true',
filename '/postgresql_book/ch10/devs.psv',
delimiter'|"',
null''
);
ARG, RSN R B A T E SRR A o BR AR SO, AR MR SR
FRIRA “csv” %3, A ANFTRESHRYE CSV (comma seperated values) FIZAFRINA A HIE
SR WSO A R CSV, {4 FDW HIARTE(RF T, CSV PR B
Pk X oy SE R SO, NEXD o RRFFAEEN 25 5F, #rTLRRZA CSV,

ik P RSERE . PRt T DAE RS SQL PiI /MR T -
SELECT * FROM staging.devs WHERE developer LIKE 'T%';
WRA T ZEIINR, WU

DROP FOREIGN TABLE staging.devs;

10.3.2 WUAHNMEBANTERNETBAAMENFE@ 4

R, PHXHEE—IThEETE L AR, HHAE SN FRETT T, FI1HxE
WA File_textarray_fdw iX 4~ FDW SRALFR X FpdR&E 4 fL 210 SC 1, 1% FDW REALER AT
A BB S, BIfEE—fr e B A — 8% B, FoAer LeE—17
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TEA— A RIISCARE (text[]) RiEFTALH,

[l file_textarray_fdw £3:g PostgreSQL /LR AUY JREL, AIBLIRUHTT Bh ik %
B, B, fELHE PostgreSQL M M 24 RGEL I, UMETIREHIHRIE. K5
M Adunstan GitHub iX 43 51 T 2 file_textarray_fdw FUJERS, 1HEE: R A W EA
PostgreSQL A ER & 1 HH R HIIRRD, THHAREREIE IERMIIRAS . fEgIFTHIG, HH
EUY REBATEA LR, 12t 5w /285t i %25 ol FDOW #id fe e 2

IR PREIFAEE & Linux/Unix, A EEZL3E T postgresql-dev iX /i, AR 24 g 11t B2 1R H
LAY, {HLE Windows F3t LRI, FRUARRMIC 2 h R ga AT T R, PRATEAMLEL
TILA et E B A ERIA T #. Windows 32/64 i & A PostgreSQL 9.4: http://www.
postgresonline.com/journal/archives/340-Foreign-Data-Wrappers-for-PostgreSQL-9.4-Windows.
htmlhttp:/bit.ly/20RDY6X, Windows 32/64 {i7;& it PostgreSQL 9.5 Fl1 PostgreSQL 9.6: http:/
www.postgresonline.com/journal/archives/361-Foreign-Data-Wrappers-for-PostgreSQL-9.5-

windows.html,
FDW Z¥af MG, Hoetldd e,

CREATE EXTENSION file_textarray_fdw;

SRIGIRBR 2% Hofh FDW I —#,  BIRE4FSMIBAR 55 25

CREATE SERVER file_taserver FOREIGN DATA WRAPPER file_textarray_fdw;

RIGIE BN, ATLLEINB R AL — S RINA A& schema FF, ZE7R{5] 10-2 H,
B PR k(8 H AT A AY staging schema,

il 10-2 G AT SCARBER MR
CREATE FOREIGN TABLE staging.factfinder_array (x text[])
SERVER file_taserver
OPTIONS (
format 'csv',
filename '/postgresql_book/ch10/DEC_10_SF1_QTH1_with_ann.csv',
header 'false',
delimiter ',"',
quote '"'
encoding 'latini',
null "'
);

RIXFAVEALF X FE—A CSV 30 X & A 8 MRl T, mFIE L i3 IA L
MFTR I E PR ERE, AT DA A R SCHRINE T ik DU A iR a] LAA Bl
BUTHI AR, X EpRgif RIS — > FkRSk A GEO.1d,

SELECT unnest(x) FROM staging.factfinder_array WHERE x[1] = 'GEO.id'
LU W RE A U BE AR 51

SELECT x[1] As geo_1id, x[2] As tract_id
FROM staging.factfinder_array WHERE x[1] ~ '[0-9]+';

SHSINREIE | 221



10.3.3 ZifjH{thiPostgre SQLAR % L6 _L Y &4

M 9.3 MiIF4E, K £ 5 PostgreSQL k47 @A S T postgres_fdw ix 4~ FDW, il &k
AT LA oA, PostgreSQL Rk 55 #% b HUKCHE BEA T BUORME e # 0, BRI LI PostgreSQL hit
EA—F MBS R,
Bt BT FDW ¥ R dE,

CREATE EXTENSION postgres_fdw;
SR BN IR 55 4% .

CREATE SERVER book_server

FOREIGN DATA WRAPPER postgres_fdw

OPTIONS (host 'localhost', port '5432', dbname 'postgresql_book');
AR G AT SR R 55 5% Jo 5 2 S RO R e T ol LA I E SRR 5 2%, W T LAfdE JH ALTER
SERVER fir4, Lban, AnRFEEEAIRITHEIMAIRS &, ATLABATEL T ARESAT,

ALTER SERVER book_server OPTIONS (SET host 'prod');

XML, Ui F A database X JL I A I 2 15 L 9 S S5 HOM BT RE ST R & T AR
B, Aegme ARG, FERSIEEF GRS, ast—A &M, m
N AW EIE,

.

SRIG O — A L PBRG OC R 1, R iR i Bt F A Y public fita,

CREATE USER MAPPING FOR public SERVER book_server
OPTIONS (user 'role_on_foreign', password 'your_password');

TR, lRWe 3¢ &R i i f 6 4508 — A CAFERI A 6, AR, XA
REIEZ AU A I R P80 mT LA S5 i B0 90 P

IAERTCABIEE AR T, % W A SHE iR R A 2 8B 51. Bl 10-3 v, FRA161EE
T AN, Mg R B B censu. facts 3,

5 10-3 o SL— btz v PostgreSQL i AR AN
CREATE FOREIGN TABLE ft_facts (
fact_type_id int NOT NULL,
tract_1id varchar(11),
yr int, val numeric(12,3),
perc numeric(6,2)

)

SERVER book_server OPTIONS (schema_name 'census', table_name 'facts');
PRI B AN R I A AR, BOAEOL T, Wi E)ss PostgreSQL 48 Y
HMERFRAAE AT ST, 2SR AT AR Wi 56 22 vh BT (3 FH A e i S0 2 7 €00 o ol S 14037 i 2 22
FESABR, 1% updatable i% & & — /N Fi/Ri%E, ALEE LMD E IMHBAR S &5 it i0f

TE 1 il “HPWU” AR fEImsn Ik 55 & R i AR 55 85 O JEAS F O Z B ST B R, XA
b gy € mT LA PR ZE s A € AR PSR AR VR i IR 55 25 _RROBHE . —— %38k

22 | HFi10=



ITE S Blan, aREHESMERR BoE AR, FTUSITEL TAREST,

ALTER FOREIGN TABLE ft_facts OPTIONS (ADD updatable 'false');

FUSFRIBE ] updatable JRA, IHHATLL T RADAT,

ALTER FOREIGN TABLE ft_facts OPTIONS (SET updatable 'true');
Y LR updatable JE k2 RO AR 55 25 150 EL

ALTER FOREIGN TABLE &[4 T ®ILLSE ol OPTIONS 2 4, & W] LAGRINsE MER7I, 1B
ALTER FOREIGN TABLE .. DROP COLUMN,

PostgreSQL 9.5 H1 5| A T %} IMPORT FOREIGN SCHEMA fiy 4> X #F, B w LA LB MR
BabelE, Mifh A KRB, AbiEEE, A BT 1) FDW #3 £f IMPORT
FOREIGN SCHEMA BE ), 41 FDW fEHAT /MR L) T AR AT T LUK B — LR 550 2 4L
*F postgres_fdw i, ZHFHISEAIT,

import_collate
A& 7 i v PostgreSQL Al 55 #% WO 7 FFHE P U % B th T A BIA R AP R . BRINA

true,

import_default
A& 5 F i i PostgreSQL IR 55 2% EHYF BREVINME B S AR AR RN R R, BRINH
false, HIAHbAR S5 2% ERISPRF B A BIME, M IPRIATEARE AR IER,
BOMER AR 2R Insert B p R WA R F B, WIHE AL R rh SHBOZF BEAVENIA
{6, BIPRR FIZEAEBINAR BEGLE R, HA—SERER . aRiXFBrus
WERIET—/NFF 5 A B A B B E, WIHRCR A B & RADTI, DA Ik
% ax LRI s S ik 55 @5 BRI T YIS e A R REA— A

import_not_null

ST Bt PostgreSQL AR %S %% FAUFEE NOT NULL )@ S A ZIAMAMTZE ., BRI A

true,

FERB 10-4 B, FA 1Rz in PostgreSQL fI 45 %% | books.public iX /> schema H1 % filf 5 # 45
KT AA AR SS #3 55 B sh Ak T oM,

SRf5) 10-4  {§i /i IMPORT FOREIGN SCHEMA %435 A—A> schema H1 I A Fe 454

CREATE SCHEMA remote_census;
IMPORT FOREIGN SCHEMA public
FROM SERVER book_server

INTO remote_census

OPTIONS (import_default 'true');

I 5 10-4 77, IMPORT FOREIGN SCHEMA fir 4 45 A #EB schema H Y 43 0k 76 7 4 Hb )
remote_census schema H 8l —5k [F] & RN .

AR HAH S A BB, ATLAGE A LIMIT TO B¢ EXCEPT 1-HJ, flan, i HAFEFA facts
F1 lu_fact_type XHTk#, A[LIXA4 5.
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IMPORT FOREIGN SCHEMA census
LIMIT TO (facts, lu_fact_types)
FROM SERVER book_server INTO remote_census;
AR LIMIT 7O J5 IS E IR AL PostgreSQL AR 55 &% EAFAAE, ARG HAZZIEHL, 1~
SRE . BATEIAEPITE S AINIRRIE G T —RIEAE, DIARITA IR ESARR
RIS AT .

EXCEPT 5 LIMIT 70 LR, Rt “FHA R IEMFHHR . EXCEPT TR EMiLe R RS
A LIMIT TO AT EteRES A,

ARAVRAE PostgreSQL R GiH T — L6 R AR I iIRE 1, AR L wIRETRZHBISMEBAR S5 &%
H— /N H2%, i%Z2 4400 extensions, A& PostgreSQL 9.6 5| AR, ‘&7 LA RHEF S
R 2RI PERE . SRR BobRet, 1A B D BLARY postgres_fdw MR 55 2%
TSR E

ALTER SERVER census(OPTION ADD extensions 'btree_gist, pg_trgm');

XA~ extensions 2H N K& —ANHIES o YT BB, BRIRILiE PostgreSQL Ak
Far LR TWREY JREL, 24 PostgreSQL 24T HYIE A1) WHERE 4% i i Je 4 &
B SO BAE 2 R B BRI, 2 0 2 2 TRk 28 R B0 FH 406 2z i AR 55 7% b AR
£, XEEMEREM AR LR T; . AR B extensions B4, AP BRI R EE A ALE
ARG #% EPAT, Xh R E TR BRI B R I i AR 55 & BRI EI A, A
TR N T S WK A B e, O F AR A 2R,

10.3.4 {FHogr_fdwEif H{th — 4 REXBIEIRIE

HF% FDW A LI SRAT IR Ath ¢ 2 AUV BOE ZE sl 8 m SCHE B, o ok 2 BB (X SR 3
PR R EERIR ., Fl4n, A% 1A T# 1 MongoDB 4¢#EHJ MongoDB FDW, L[ THT
7514 Hadoop $#& K1Y Hadoop FDW, 7 L[ TH T4 1A MySQL H3EIHAY MySQL FDW,

AV EE A PR FDW Refg s 2 R B8, 55—/~ Multicom FDW, ‘B3 B —Fh
%+ H P LA Python 15 5 4w 5 H & X FDW [ FDW API *E 4, E4H —L3k T Multicorn
FDW *E-& 1) FDW T H, 1HIZ S A% H; Windows ifi HAE Linux _FH#EEMLRERE, &
MRy,

T KL AR I FDW 5t/ ogr_fdw, AT TEAE R BRI, ogr_fdw S HFfR
%2 " HRIEANBIEIR, Flane 7-F4% (bban Excel 8¢ LibreOffice 55 ) k- A
B, Dbase 30, CSV CHRUL R I Ao R BIEAR 2SS, Bk, B FrasildE, LA
SQL Server, Oracle %3¢ £ B4 05038 5 A 3 PostGIS 454 4 PostgreSQL JL{af2E %Y,

L& PostGIS [ % 26 4, v [] it th, 25 B 7§72 it ogr_fdw §™ J 4, {5140, EnterpriseDB 2%
A4 StackBuilder Z¢ % T. H. b $2 it ) Windows fR PostGIS &, HL i s it 45 $2 it T ogr_fdw; 1£
CentOS FN£L 18 Linux 4> Ik ik (RHEL) #1E &R G, £ H yum — 55704 3 T H M yum.
postgresgl.org ¥ 5 W HEFRINF ogr_fdw; £ BigSQL 2 T2 ALY PostgreSQL K& 17 hR %225 40 H
WARML T ogr_fdw, ARIRAYEAE H1T40F%4E ogr_fdw, WL GitHub |- FEER,

MERSEHMLEIKF, ogr_fdw Hst @RI T “HF =R HIEHERE %" (Geospatial Data
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Abstraction Library, GDAL) RSBl BiRksa KIhGE. Bk, {E4usiE i ogr_fdw ZHi,
T IRIFIE RN GDAL 2, GDAL R A . hfertEE 2, KRR A R4 1%
IR DA 1%t 2 Fh Z AR RE DA . BRIIETER: /RAY GDAL JEFFAY GDAL JEA vl
REZE AR K. GDAL — A& 1EA PostGIS [—#sr bl 2 %45, BrLAA T IR 7E{E F GDAL
AR P SIB R AR, BT R R R AFTRAHY PostGIS,

GDAL 4347 LA G, — M #B A 7 4 Excel #é4%. LibreOffice Calc #ét%. ODBC %5 .
23 A5 HE Web IR S50 IR I S . 7F Windows & — 8 4 2 #F Microsoft Access $1E
I, {H1E Linux/Mac F—EAL T+,

LRHENT ogr_fdw B iR Ze2E WSS, EF PostgreSQL 3223 ogr_fdw [ database, 4R
SEHATEA T A BT .

CREATE EXTENSION ogr_fdw;

H T ogr_fdw S5 2 M L HERYANERECHR IR, DRILE XA RO BB DR R U, AMERAR 55 25 9 &
MR, EbanX T CSV SCER L, CSV SO FERY B emt 3 B F IR 55 4%
1% B % FIEA CSV X RT3k Fsr 4R s % Microsoft Excel 11 LibreOffice Calc
K, —ik TAERBH M T — MRS 7%, X5k TAER P E—IkF A b — ik
STHIANEE s T SQLite B )Ede i, —/ database BEX M T—ANMBIR S 8%, HA AU —
TRF R B — ARSI

E TP, FA1HE—4 LibreOffice T{EFMGt h—A MRS &%, BRI Bk
A POL VAL O e

CREATE SERVER ogr_fdw_wb

FOREIGN DATA WRAPPER ogr_fdw

OPTIONS (

datasource '/fdw_data/Budget2015.0ds’,
format 'ODS'

)

CREATE SCHEMA wb_data;
IMPORT FOREIGN SCHEMA ogr_all
FROM SERVER ogr_fdw_wb INTO wb_data;

TR ogr_all & — /A~ FRIZ 45T A schema FIACHRIMIEE S2HY schema £, BAFE T 5iE
JE BT A 1Y schema, A2 EARIEH I AERREH FA, NEXE T schema,
ERHEEN— S, BRINBEIEIRA schema 2 A IEIRIREE . A TEME
PR, B ARIRAHE AL schema #E2FF, ogr_fdw A D52 — /> LAY schema £ (JE1E |
filrp ogr_all HILIALE ), XA schema ZH SRR LRI, hutell, G LT 5
AR AIFRE A B T iZ AT schema, MG rTEAE—k S A, 40, mfFE—
IRMERERTA A5 LA “Finance” kIR RS AUR, AW DIE B4R ogr_all
#oh “Finance” :
CREATE SCHEMA wb_data;

IMPORT FOREIGN SCHEMA "Finance"
FROM SERVER ogr_fdw_wb INTO wb_data;

schema R A FREX 3 K/NERY, HILAREZ B AT HEERE FRHRERETR, &
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FAEHTE NS

T/l F X — A CSV -1 B e QU /M AR IR AR 5 2% . Gl — A48 FE 1Y
schema K ZxZNINEFR ., ogr_fdw &S (E ff iX /> schema A1 H Zh%t %454~ 4 F A Housing F3k
H CSV OISR, BIARANT

CREATE SERVER ogr_fdw_ff

FOREIGN DATA WRAPPER ogr_fdw

OPTIONS (datasource '/fdw_data/factfinder', format 'CSV');

CREATE SCHEMA ff;

IMPORT FOREIGN SCHEMA "Housing"
FROM SERVER ogr_fdw_ff INTO ff;

BRI _EFIRY B F$ A Housing_2015.csv F1 Housing_2016.csv XA, A RGE5H
BATE schema ff &/, 7244 housing_2015 [l housing_2016,

ogr_fdw BRINSOMAMBERIR th IR A AT B At it . ITA R ERIRAMFR AT S
WA /NE o ARIRA A B A A X Fidede, WTLALE IMPORT FOREIGN SCHEMA fiir &> Hfi |
—EERH, RERIMPEARIRI R A AT B AR R EAE AR . filan:

IMPORT FOREIGN SCHEMA "Housing"

FROM SERVER ogr_fdw_ff INTO ff
OPTIONS(launder_table_names 'false', launder_column_names 'false');

XANER) I8 H SR S & kA& Housing_2015 F1 Housing_2016, 5 4MHEHRIR AR IR 157
L3

10.3.5 &EHIEEHIURIR

RALLK, B8R L e R A G T, & R KA e BB 1 A i 5 4 A 2
HANSS, BB A o R, XSSy REHR R, A2 B, 1E
] —PEFEiH R TCk:, ARSI B ESR R AT EARERE DT, B AREHEEGRE
RARA AR A A 22, FDW ZHEERY 5| Ak A2 PostgreSQL X — 1 16 75 15 Jej i Y I %o 5
W2 —, ANEINFEEIN=AE L], PostgreSQL A M ZE H & WO ThEE, i i#id FDW
PEHE 53X 26 A B o 2 [RIVAE BT

fE TG, AT R R AN www_fdw RATTRIR B Web IR HUEHR . %R BN
www_fdw Examples % f.f8 Y T 1Y,

PostgreSQL & 47L& NP7 www_fdw [, FEHLTEE QTR R3E, R IR Y2 Linux/
Unix 3355 H CL% % T postsql-dev X M, B4 gmiF2RA S HY. 15 M https://github.
com/cyga/www_fdw T 3 AR A 1) www_fdw 7D, 4T Windows *F-& 3Kk, #1288
RIRIFLF T, TRBEHEWT

Windows-32 9.1 (http://www.postgresonline.com/downloads/fdw_win32_9l_bin.zip)
Windows-64 9.3 (http://www.postgresonline.com/downloads/fdw_win64_93_bin.zip)

HHeZesE FDW ¥R,

CREATE EXTENSION www_fdw;
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SRJG Bl AL 4 Google Web AR5 HI AR 25 25

CREATE SERVER www_fdw_server_google_search
FOREIGN DATA WRAPPER www_fdw
OPTIONS(uri 'http://ajax.googleapis.com/ajax/services/search/web?v=1.0"');

www_fdw BRIASZHF ISON AR AREHRIR,  TILHA TR ZAE LR 1 )Ry OPTIONS fETHfF h At &
BIEAE DRSS, BEAD www_fdw 3B 32 HE XML HEEARIR . AnR AR T i wwn_fdw B3 FFRUTE 2
PSR, 1EZ R 5 3R ww_fdw, TEER: B—4> FOW #GHAERTIBCE, T,

BT Skk ® B0 — /A M M Gk A1 FDW F it e &, A REER A ME E A P
AR IZ A R ] Google 182 IR 45 &%, PRI Tl T a2 s A5 408 050 119 1 [ A B 5 2 A4S S 11
public fAfh,

CREATE USER MAPPING FOR public SERVER www_fdw_server_google_search;

RIGAIERIMNIE, 4Rl 10-5 FiR, #HEAFTEBX T Google H ZhA4z i1y URL #2215
A —/~ GET 2%,

1 10-5 %:T Google Web AR &5 £ IR Gl —A-oMibZ
CREATE FOREIGN TABLE www_fdw_google_search (
q text,
GsearchResultClass text,
unescapedUrl text,
url text,
visibleUrl text,
cacheUrl text,
title text,
content text
) SERVER www_fdw_server_google_search;

i TR 152 B P LS 50 R I ARAR AL PR, PRI TR ZE AT — IR ., ARG A RT LA ]
7"%'3%0

GRANT SELECT ON TABLE www_fdw_google_search TO public;
TR, BUERRFA KT AT New in PostgresQL 10 R4 CHHAIEI TR, JE
FHIE MR AT fiiR [ 45 R i HTML AR%:, B4 T iR,

SELECT regexp_replace(title,E'(?x)(< [*>]*? >)',"'','g"') As title
FROM www_fdw_google_search
WHERE g= 'New in PostgreSQL 10'

LIMIT 2;
MENE) P ERAR S TSR R,
title

PostgreSQL 10 Roadmap
PostgreSQL: Roadmap
(2 rows)
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by % A
PostgreSALE) &%

A.1  Windows\ B £ HLinuxifiE

EnterpriseDB 2t &4 Windows 1% 1fi Linux JSEHEHE T 260, i B g %40 OS #fi[w] it
FEALT 32 2 FN 64 LAV,

T EEAL S ) el AT R AR R i, HAaBE T 7 pgAdmin DL —#k i B) 48 T
H. StackBuilder, i#id StackBuilder, LA PostgreSQL 42 %: —Su i (- Fnfg Bh T B, Eb4n
JDBC Y% %), NET Y% %). Ruby JE35). PostGIS, phpPgAdmin % i T E.Fl pgAgent 1T 55 i
JE %R

EnterpriseDB $&fit T /iR A PostgreSQL Zdefd: — A& IR, Witk 7
— AR, HY Advanced Plus fit, JE# 42t T3 Oracle 15 HIHE A LA I —LELb 41X
W 5 RS TIRE . XA R A X BN, THRMENFE ., ABEFIHENIENE
R B I R, miAERIJERY Postgres Plus Advanced Server i, AT H A
U8, FRUAS B A 5y N 23 T et & HI

BigSQL /& — 4~ JF & 1Y PostgreSQL % 17 hik, F JF & T.1E &= 2= 1 OpenSCG 4 =] ¥ B,
BigSQL %k f7hit 5 EnterpriseDB 2 " H &K TR AL, & #F {1 Windows, Linux F1 Mac
THY 64 PL %%,

BigSQL & 47 i 19 7 %t % A EnterpriseDB & 17 M ;b 4 & A, H B2 H TR T
PostgreSQL I B #:{EPE, DevOps BE LA K KEHEACEERE 1. Bk, FATATUAEIZLITR
RS MR ITR—BRAS AR BE, Ebdn pgTSQL, XA&—/~5 Microsoft
SQL Server 4 T-SQL iBZ3AHRINE AENTESY R BIMNEEE —LLH THRENFFM ARSI
Y R, tbin pgBadger,
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ZRATHME B TIHhReEEmd B A, Han PostGIS (5 ogr_fdw) #i1 hadoop_fdw,
cassandra_fdw, oracle_fdw Z @, BIMEARLEBRNIEST RA,

[ EnterpriseDB —#, BigSQL A & A OV,

ZEE P FTLLE T Web TTTHE A

M, AT —A 24 poc IImr AT TEIAM, poc RS SUE “EWIFHIm AT TR
(pretty good command-line), pgc S PR T HAYHB: S Linux THY yum, apt-get 254 T
HAHE, BIE{E Windows P85 T 2 —HE, BRI ACRZEL3EmHIA, 54T —#
M A1 0, AREHE RUHE] BigSQL fI&3EH .,

BRI ERA AT
pgc update
pgc list

BT
Category | Component
PostgreSQL pg92
PostgreSQL pg93
PostgreSQL pgo4
PostgreSQL pg95
PostgreSQL pgo6
Extensions cassandra_fdw3-pg96
Extensions hadoop_fdw2-pg96
Extensions oracle_fdwl-pg96
Extensions orafce3-pg96
Extensions pgaudit11-pg96
Extensions pgpartman2-pgo6
Extensions pldebugger96-pg96
Extensions plprofiler3-pg96
Extensions postgis23-pg96
Extensions setuser1-pg96
Extensions tds_fdwl-pg96
Servers pgdevops
Applications backrest
Applications ora2pg
Applications pgadmin3
Applications pgagent
Applications pgbadger
Frameworks javas
Frameworks perl5
Frameworks python2
Frameworks tcl86

BRe—

pgc install pgdevops

pgDevops A& — A2k T Web B HL T H, H & T pgAdmind DL K ] T % 0 i 4%
BigSQL #HIC LAY HLA

BRIFLE, THHAT:

pgc init pgdevops
pgc start pgdevops

| Version | ReleaseDt

9.2.21-1
.3.17-1

N

T
PR NRRRR R R
-

'
o T
R oRw

P RAONWNOTORL, WULHLNO U1 b
P OONRFRPROPORLROOR WP
1

(DNLH(D\OLAJI—\EI—\I—‘I—\HNW\OND—\UJD—\NW\O\D\D\D
W = 00

2017-05-11
2017-05-11
2017-05-11
2017-05-11
2017-05-11
2016-11-08
2016-09-01
2016-09-01
2016-09-23
2017-05-18
2017-04-15
2016-12-28
2017-04-15
2017-05-18
2017-02-23
2016-11-23
2017-05-18
2017-05-18
2017-03-23
2016-10-20
2017-02-23
2017-02-09
2017-02-09
2016-03-14
2016-10-20
2016-03-11

| Status | Cur?

Installed

Installed

Installed

Installed

Installed

R ORRRRRPRRPRRPRRRARRRRPRPEPRRRARRRBRRERRRRAMOD

PostgreSQLAY &%
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PP RBINI T M BE 242« http://localhost:8051
MFF R —ANBANIR, TEEH pac upgrade 03 pgc install,

R AR —EHLE LRl — AR RRAHY PostgreSQL, B A
B8 J\ USB 1545 J5i3) PostgreSQL, EnterpriseDB F1 BigSQL ¥ it T —Fff ¢
LERUMRR 5%, EnterpriseDB R EANZIES % “Starting PostgreSQL in
Windows without Install” X & 3,

A.2 CentOS. Fedora. Red Hatll } Scientific

Linux

KZH Linux/Unix ZATHREAER G A e fit PostereSQL, {HIRAFRELLEE. AT iR
PUix AR, 1R 2 NSl R RS AE | R AL, X FRRRCAS LA 6 e vh AR AL R AR
FJ PostgreSQL 4k 4,

X B A B R Y Linux H PR, ®TELM PostgreSQL Yum & & T 8% & i hit A< /9
PostgreSQL, HLEFF & FHIRRA . A 4 ff AN (AL & PostgreSQL Al 55 % DAL, iR
L Y B AL, PostgreSQL B & FBN fhisi g rix N, H-HASTESE —BHAl &k 4
T HIRRAS W7, PostgreSQL Yum £ — M 25 17 i 5L B 2~4 N2 7E IR PostgreSQL,
R IE R S50 4 45 CentOS. RedHat EL, Fedora, Scientific Linux, Amazon AMI L

Oracle Enterprise,

IARAE I HIHRE RGET G IRZBE & ) 75 AR A JE B 2 45 WA Z A PostgreSQL, 8
20 TCIAE BB PostgreSQL Yum & 2/, 1525 (6 SCAS T i T WBLEHR (-6 4 5 SR 1E
e ERR AT PostgreSQL, AR A T E LT Yum FUERIELAEHLE], 1ES%IA1H
PostgresOnline M3 5T Yum BIN% .

A.3 DebianFiUbuntu

Debian 11 Ubuntu b "] LA FH apt-postgresql 6 B L3 B RR @ s IT & i PostgreSQL.,
apt-postgresql L& N - PE, HAE M 5 PostgreSQL & 4 H C.Z4EH7 1Y yum postgresql
Bt BE 2K {L). Ubuntu il Debian H & P EBVINER & FE R — b SR R B RR 2 ik
PostgreSQL, HLAUA)Z2dEdy A4 .

sudo apt-get install postgresql-9.6

{E 1. “WRFBAE” 383054 backport, EARFHERAS AV ——LLanodi Ak i . TR, T RS —
WP R ZRARIRIE RS L, A LORARA RIS T S H A, SCRERR BURTR s
P, ATREL S NIRRT T EBRA AR RS, S2RIHHRIERSCTFGHLL, Xt —FhHE
A, WSRO T %, —18TE
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MRRFEBERIFRM G EP RGN RBE, FEIHLE postgresql-server-dev 71 & &, i
AT

sudo apt-get install postgresql-server-dev-9.6

AR R B R AR 2 G BRI AR M B T b A B & B BT RRUAS 11 PostgreSQL, I 4185 Ui [A] Apt
PostgreSQL packages 3 i LASREUEGHT IR 2 M B8 MR PostgreSQL, 1%k i [R] i iR £ it
— B H b A2 3E 4, Eban PL/VS 1 PostGIS %, 1Zuh Ml i X Hr B E R 5 — i
% Debian F1 Ubuntu BT 2~3 NhRAS ,

A.4 FreeBSD

FreeBSD #& — 4~ ¥ H 1Y PostgreSQL - &, {1 Al LL M http://www.freebsd.org/ports/database.
html 2R B E| 58 #3E F T FreeBSD *F-& HY PostgreSQL, #X )il it FreeBSD HYELEHE 25
k&,

A.5 macOS

TE Mac #l @5 | % %% PostgreSQL F 1R £ 75 #%: EnterpriseDB 1l BigSQL ¥4 fit T fil 57 22 3¢
f; Homebrew LA RS (i FHfFHORM 172, HHEALWS] T —L55%% Mac i /5 Postgres.
app /& Heroku #EEM— %178, EHTFHAPHRET: BIMNG L& AR MacPorts 11 Fink
XA A B B RS2 (AR S . WIS, Mac Al HINREEIRRZ, (HIRATE
I Mac FH P cd MAR TR ECHE DR T 8 388, tean, fR{EH BigSQL 2ty REm R T
PostgreSQL, F4 B4 A~ 2 Fil EnterpriseDB ) StackBuilder fL4HE T Bk 239 @A, B2h
Al RESs LA MR AR

PUT A T8 R EIE RS B

* EnterpriseDB 2 @24 macOS $&fit 7 — /% 5 I —#5X PostgreSQL %464, FifH T
pgAdmin T H, HIMZA TEFRME T —/~ 424 StackBuilder FU%RMH:, @@L &R LA T
HEMY R, WHET. REESTRULE T RS,

 BigSQL g fit 7w 5 iy —#Aedketd, XFF 64 i macOS, NTFLEY JRA,
BigSQL #& it T —/~ 44 pac #Y Ay 447 L HLL Je—4~ 44 pgDevops HJ Web &l T. A,
HiF A1 egitiedd, @ el UL N8 Y R, Wiy, wmEESY RIAK
FHL T HAE, BigSQL XM4ai7Edk Windows PRBErh & Ff PL/VS 4L,

* Homebrew x& macOS FHJ—MZREEFLR, X HHHE PostgreSQL {EMHIIR 2k YL
BAEHL, “PostgreSQL, Homebrew, and You” iX fs & CFEA 44 T 4nfal{# ]l Homebrew 3k
2235 PostgreSQL, TRIBHEAE Homebrew PostgreSQL Wiki ¥ s & F R & A MERIARE CE,

o Heroku JF % 4] B\ $& fi 1 PostgreSQL.app & — /™ % 3 0 S5 1 b F Ze 368, S RA2
Mac *F & b 5 J5 18 55 F 1Y PostgreSQL % % fid, 1% % 360 — B B2 A T B # i A 1
PostgreSQL A4, H BB H#5 1% FY R, Lban PostGIS. PL/Python 11 PL/V8 %,
Postgres.app 1EA— /A Msr i b R Fiafr, rTUARSE EshfE Lk, JEEEamHTHA,
& AT P,
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+ MacPorts & macOS F £ LIRS AT A, SHRRIFFIRLE, TIAKCIL
@HIEE. et TR, TR Mac BIERSE 1Ak R4 PostgreSQL MBI % A
T,

+ Fink A& macOS LW 5K IFRATES, FEIET Debian Y apt-get Hofh 2B HELE
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fy X B
41T TA

PostgreSQLE %

EE;;E;
s

LT ER T4 T PostgreSQL R L & iy 47 TH, ARBAVIEICHE C2X BRI RE
7 THRSERIAT 48, BRACII BRI E R . 314 2l fE X o WA A TR E —
LEitiE], Ay ERELLX AR A TRE 4P TARBF

B.1 {#Hpg_dumpit{TEIRE =R K

pg_dump R & {7y — /> database F 4 B sl & EB 4 Bt . X FERI A M #5N A TAR 453K,
PostgreSQL H & M E4a#% 3, AiSCA# AL, K& SQL X AM I, di AN EmNE
A psql TA AT, Bk E M2 psql T HRHAT I CAS, SQL XA %
A i & (L & Arifl CREATE 1 INSERT iy 40 SQL MIA, & IR wT LA(E  psql s
pgAdmin T E Rz A, 76 B-1 B r0U2& pa_dump @y A 1S Bh 15 B, R E T f#
pg_dump YEFBHE:, ES W 2.7.1 15,

=5 B-1  pg_dump HEBIE B

pg_dump --help

pg_dump [ 31~ databasef i A SCA SO B Hfh ks o0
Ji e
pg_dump [&TH]... [database44]

JH T :

-f, --file=FILENAME A E H a4

ZE) --format=c|d|t|p ErHocpERsa (A s, Bk, TAREMESK, 4lixe
-3, --Jjobs=NUM fli Hix A FHAT 1R f T iEfik

-v, --verbose BRI E B

-Z, --compress=0-9 JEARME R B 25 5 B
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--lock-wait-timeout=TIMEOUT
--no-sync
--help

-version
el L A2 O
-a, --data-only
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-f, --file=FILENAME
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\? options
\? variables
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BRI AR A4
\e [FILE] [LINE]
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\r

\w X
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\copy ...
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\det[+] [#i:X]
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\df[antw][S+] [#=]
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\dL[s+] [#X] g EsNIE STk

\dm[S+] [#iX] e E 512
\dn[s+] [##5] i schemaZi| 3
\do[S] [#i5X] Linfans e =Ru I
\do[s+] [#X] e HE LN 51 2
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K AR T .
-A, --no-align X 2R d K
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-x, --expanded T R E
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