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[postgres@localhost ~]1$

LPI-Japan 10 https://oss-db.jp



1 SQLIZ& 35 —&R—ADEEREIER 1.2 psql Y —LOFH

BENZ X o T root A—HF—TRZA v T5IeNTET, R DIZsudo REHT 2EHEL—F-PRHFEINLTVS
BERHO ET,
LA DBITIE sudo HERR % £ D 12—+ — centos TH 21 > L, postgres T—H —IZEBETLH]TT,

[centos@localhost ~]$ sudo su - postgres

[postgres@localhost ~]$

AETIE OS DEHE L —H — root THAEWRERSGD L LTHIRL £I2, BEORKIZG U CGEEHRABEZ S L 512U TS
I,

W1212 F—9IR—R—EBEAERRFTS

psql (Z-1 A 7> a v E DI TEITLUET, psql id PostgreSQL 12 L. BEMFEHKINTWET—EZRXR—2D—E%2 KR L
ES
[postgres@localhost ~]$ psql -1

List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges

—————— b b + —+- b - ——

ossdb | postgres | UTF8 | |

postgres | postgres | UTF8 | |

templateO | postgres | UTF8 | ¢ | | =c/postgres +
| | I I | postgres=CTc/postgres

templatel | postgres | UTF8 | C | C | =c/postgres +
| | | | | postgres=CTc/postgres

(4 rows)

W1213 F—9R-R|ZEHKT S

psql ZFIAHL TT — X R—21Z#H#K U £ 9., PostgreSQL IXRFHIZEBO T — A RXR—ZA2EMTEFID, psql TEEDSH
D12%RATHERL THRIELET,

UFD XS, psql DEIBE UTERLIZWT —ZAR—ZADLHTEBE L THEITLET,
[postgres@localhost ~]$ psql ossdb

psql (10.1)

Type "help" for help.

ossdb=#

Bficghisa e, Tur IR ARRINT SQL XA EDETMAEZII T 2REIZRD £9, BEiTESRVWESITIE
PostgreSQL AIEL K EfFENTWBH, 21— — postgres T psql ZFETLTWE P EHERL T ZI W,

122 psql DNV TERRT S

psql DAL TEFRUET, help E AL LET,
ossdb=# help

You are using psql, the command-line interface to PostgreSQL.
Type: \copyright for distribution terms

\h for help with SQL commands

\? for help with psql commands

\g or terminate with semicolon to execute query

\q to quit

LPI-Japan 11 https://oss-db.jp



1 SQLIZ& 35 —&R—ADEEREIER 1.2 psql Y —LOFH

123 X4&#3v<U R

psql i SQL & ZIFF1F T, PostgreSQL 123 LT SQL 2FE473 Bz, \ (Nv 7 RATv¥a) THEDARII VY NEE
URFES, X2av Pk, AVTEERERLED, T—RR—AZHT 28275720, e nf@gEoa~y FAHES

NTVET,

M1231 psgl X#3<> R\h

FIHTE 2 SQL O~V THMERTE £,
ossdb=# \h
Available help:
ABORT
ALTER AGGREGATE
ALTER COLLATION
ALTER CONVERSION
ALTER DATABASE
(LAITER)

M1232 psql X437 R\h SQL OT VKR

psql A XA F\h DFIHIZ SQL a7 v FEEET L., ZDSQL a7V FONVTDRRTEE S, SQL a~v ¥ Fof

ERRXFETENLFETEHEEE A,

ossdb=# \h DELETE
Command: DELETE
Description: delete rows of a table
Syntax:
[ WITH [ RECURSIVE ] with_query [, ...] ]
DELETE FROM [ ONLY ] table_name [ * ] [ [ AS ] alias ]
[ USING using_list ]
[ WHERE condition | WHERE CURRENT OF cursor_name ]
[ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

W1233 psql X937 R\?

psql AR AX Y R\?T, FIFHTE S psql A XA Y RONIV TR TEET,

ossdb=# \7

General
\copyright show PostgreSQL usage and distribution terms
\crosstabview [COLUMNS] execute query and display results in crosstab
\errverbose show most recent error message at maximum verbosity
\g [FILE] or ; execute query (and send results to file or |pipe)

(LUFRR)

124 psql 793

psql Zf& T3 21T, psql A XTIV RD\qZ AN L ET,

LPI-Japan 12
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1 SQLIZ& 35 —&R—ADEEREIER 1.2 psql Y —LOFH

ossdb=# \q
[postgres@localhost ~]$

125 ROER

FERENTWBREMR T 2ITE psql AXa~v > R\d ZFHL £,
ossdb=# \d

List of relatioms

Schema |  Name | Type | Owner

I

public | customer | table | postgres

public | orders | table | postgres
public | prod | table | postgres
(3 rows)

1.2.6 REHEDHER

ENED LS BRIHER>TWBONEMRT 2121 psql A X 37 F\d ICHERL 7=V EL & T TEITL £7.

ossdb=# \d customer
Table "public.customer"

Column | Type | Collation | Nullable | Default

- + —_ == + =
+ + +

+

customer_id | integer | | |

customer_name | text | | |

ossdb=# \d orders
Table "public.orders"
Column | Type | Collation | Nullable | Default

+
[}
[}
[}
I

+ =
+

+

== + e
+

order_id integer

order_date timestamp without time zone

|
|
integer |
|
|

customer_id
prod_id integer
qty integer

ossdb=# \d prod
Table "public.prod"
Column | Type | Collation | Nullable | Default

4+ 4+
t 1

prod_id | integer | I
prod_name | text | |

price | numeric | | |

127 FK&F—TI. Y—vav

ARETEHT XD E TR LEBLUTOE T, psql DFEIFRERITIE DV L—varv] ® [F-T)] eRIZEINTW»
T, HARIRET—TINVEALIOLEXTHVERTA, VL —Yavid, ARNRERTIET - 20EGE2ELTVWE
T, V=Y aFhTF—ER=ATRI L=y a VEERARATHRINZITOCT, V—rareRBFERAZLEZTRL
TL &S, FBRIZ, T47] & Tva—FR1 X Tx7v), T51 & TA5 L] HRAFBFEIRD ET,
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1 SQLIZ& 35 —&R—ADEEREIER 1.3 pgAdmind (GUIY —)V)

1.3 pgAdmin4 (GUI Y —JL)

psql (23 SEEHEY — )L & U T pgAdmind H AR I NTVWE T, pgAdmingd (& GUI EHY — )L T, Windows 72 & D GUI B&5i
Tl psql &Y HEHIZMHES Z 22 TEF T, (Linux KD pgAdmind XN TV E T, Linux O ST GUI fIH%
HIERIZMER L CWABEIERATL & 5,)

e pgAdmin 7BV 7k
— https://www.pgadmin.org/

Windows ik ® PostgreSQL % 1 > A b —)L§ 5 &, —#4iZ pgAdmind &1 VA b =)L 3L, L URL 75 pgAdmind
EREANCA VAP — VU THED T — A R—AY —N—ZEHR LU CHEAT S 6 TEET,

TATORIE E=5UD
*psqIAF AN R D R ABIEDY, =5
< - |

[postgres@localhost]$ psql
postgres=#

psql

1 psql & pgAdmind

BBOERNRT — ZAR—2A2FHLUTBEVWT, BERRZY BRI LD ST — 2 X—ADOKHRE, RPR5D—-EPZzh
THOEHREHR, RE2METS LT,

REMLBEREE LTE, T ER—Z BN ZREBTEBA=Za &0 V=] > [72)Y—)b] &2#IT 5L SQL %
FFUED, K<MED SQL 2 RFELTHEL 2N TEET,

T—=RAR=AZHEEI VY I UTHRRENDE A= a2 =05 [Backup) L7z0, Ny o7 v F%H o7 [Restore] TEIZT —
BET7ANIHEALEZY, BT TEET, 7—INELEAIV Y I T2 [REnEOT—2 %205 Lz, 7—
TVDAVTFUVANTAD VWS B T, GUL &b TROBERNRIEEDPHRETT., FO0VA VAR L TATIEEN,

1.4 SQL oEfTH%E

psql &, psql A XAV R& SQL a3 Y FD 2 0% ZIFAMIFTETLUET, psql A X A3y RIEBT\»SMhE 20 TRA
INFET, psql A XA RBUAE, PostgreSQL 77— X R—ZAZ9 5 SQL v N LTEITFENE T, psql TiE, &
TRAR—AIFHEIZSQL a7v Y FOBEDEDIZHAWSEEDT, SQLEXLX LTOEKEZRL EHA, SQL a7 FOFEST
BH— N TS (£330Y) i psql AZXTTY F\g 2 XOKRICART B2 LT, Xtz 0EoD@AE L
TH—N—TEE L. LERTTONET, SQL I~V FOETIE, f7RIZ; (RIavny) 2D TASLEITI> M, psql A&
AY Y M\g2FETLET, BITLTEEEITICE > TANEZIIMITEDT, SQL XO AP Kb s7z6ENTIZ; (£33
oY) A psql AR ATV R\g #FITLTLEE W,

141 ##ITAHOTOY T MRE
psql TEEBAT AN Z UZRIZRRINE 7oy T M, @FERBEERITALTO 27HMUBTE A £9,

LPI-Japan 14 https://oss-db.jp


https://www.pgadmin.org/

1 SQLIZ & %5 — X R— A DEEE LR 1.4 SQL DFEF Sk

W pohdmins

i Browser -l o Properties BSQL I ics & Dependencie k)
h
S
[ micommt
<0/ kS
30| MROLLEACK
040 20| f\
020) 10 A 5 A, A
. \ \ v
o7
1 10000
WNsERT -ys
B UPDATE 8000 | |52
@ 49 pg roast WoEETe o
@ 49 pg toast remp.1 050)
B 42 public 4000,
Blav-va 2000
B 13y o o | a
2 @Br-IL a0
& [ char_test = L
- oy yvns  WOE URP-RhSDYY
- 5 date_test
B 5 numeric_test < Q
b i o]
g (T o] oo m o .
& Fstudent om » 22 sa0 pgAdmin 4-DBossdb 1243676155 2018-02-18 21:47:35 5T active
@ Fest
@ Evarchar_est
o E=p
@ Q-
B b
B FAY
- @ta-
B TP Ak -
B @EXARTII—t
Ao ETHBNY

2 pgAdmind % 72 RAERER

W pohdmins

TrAlh - AATIOR -

A Browser Query Tool

5 % Query- ossdb on postgres@ossdb-admin * hd

foom ] = - =

& G ossdb-admin SELECT order_date, customer_name,prod_name,price,qty

BF-INARA FROM orders o
~BR-3 (4) J0IN customer ¢ ON o.customer_id = c.customer_id

Maintenance... 4 JOIN prod p ON o.prod_ p.prod_id
Backup... 5
5 QARUME
- Sh505
Deeak
Sa%-3@) Restore.
Grant Wizard. DataOutput Explain  Messages Query History,

- 4@ pg toost arder_date cstomername  prodname  price v
g ey 4 tmestamp without time zone text text integer  integer
[y 1 20180217 18511632614 i A0y 120 9
2 20180217 18:41:40732241 S A0y 120 9
@ 3 20180217 18:41:37.164696 S A0 120 9
E 4 2018-02-04 23:55:29.329873 AME ik 60 5
& B char_test 5 | 201802-0423:52:06.426626 ] sy 120 7

& S customer
- 5 date_test
& 5 numeric_test
& Forders
@ Fprod
& Fstudent
@ Best
& Fvarchar test
& Hzip
SEly. ]
) BB
TR EIY
- @ta-
- RSP A -
@eRBRETIL-b
Ao ETHBNY

B 3 pgAdmind 75 SQL FEAfT
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1 SQLIZ & %5 — X R— A DEEE LR 1.4 SQL DFEF Sk

M14.11 psq7O>v7 b

b
Ul
cu

FfEeE— R
F—RRN—2f=H# BHEOTOY T
F—RR—24-#4  247AKO SOy S

T v T MU ERRT B0, psql DNHZEE PROMPT1L, PROMPT2 TEEINTWET, & X 2T7HMUKRED 7o
VT MIMBER UL BRWEE, psql A X372 FD\unset T PROMPT2 DZHUE % kL £ 9,
ossdb=# 1st line

ossdb-# 2nd line

ossdb-# 3rd line;

ERROR: syntax error at or near "1"

T 1: 1st line

ossdb=# \unset PROMPT2

ossdb=# 1st line

2nd line

3rd line;

ERROR: syntax error at or near "1"

17 1: 1st line

ARETIE, BEATIZES SQL 2B TINS5 DI —&R— A N CBICETTE 2 L ICEFHEBRLTWE T, YK
I 2FHUBEO Ta Y TR B HETWBEDHNIEL WERTT,

142 FHXFRANT7AIUDSDHEMAHRET

psal EF F 2 k7 7 1 Uh S HAAAENEE T BHEERH D T, 7 UM R ME SR LERFLEVESIE. b
SMUBHAZITY KRR SQLIVY RE 7 74 VAR LT, psql CHEAR TR TEFTEET,

W1421 7740 %HIMAER ZHED psql DHEX
$ psql -f 77MILE [T—9R—2REZ] [2—H—4]

TFOHITIE, AXIXY R\d 23R U727 71 )b test.sql % psql IZHARFRETEFLTVWET,

[postgres@localhost ~]$ cat test.sql

\d

[postgres@localhost ~]$ psql -f test.sql ossdb
List of relatioms

Schema | Name | Type | Owner

- + = + =
+ +

+

public | customer | table | postgres

public | orders | table | postgres
public | prod | table | postgres
(3 rows)
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1 SQLIZ& 3T —&R—ZADHEAFEEER 1.5 7—x0#% (SELECT)

1.5 FT—#% o3k (SELECT)

F—RDRBIZT —EAR—AFHDO—FDOEARTT, T—ER—AIL2 2EBEOT -2 2B RATHEEL TWEDT, T0D
F—RERBRERETHOETONT —XDMRETT, T—XDMREKIZIEZSQL @ SELECT XML £,

M1501 SELECT XDEAREX

SELECT [DISTINCT] * | SELECTIRE'Y X k
FROM &% [, ]
[WHERE #R3REMH]
[GROUP BY #JIL—F{ER]
[HAVING #FEEMHR]
[ORDER BY MiR#EZ K]

151 2#4£HBAKRR

T—RN=2ZDKRT — X ettt REATWO HTOVEHLEHEEAMRTY., (TAXVAY) 2BETHI LT, AHen
LIREROEHEZMEL T,

M1511 £#HLIEEKRED SELECT X

SELECT * FROM 3%

AR OHITIE. customer 2, prod . orders D& LHHMEZIT>TWVWET,
ossdb=# SELECT * FROM customer;

customer_id | customer_name

| {EikrasE
| SARME
| =iEwE

(3 rows)

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

= + 4+
+ +

1| &b A | 50

2 | WAZ | 70

3| XxAv | 100
(3 rows)

ossdb=# SELECT * FROM orders;

order_id | order_date | customer_id | prod_id | qty
- e - - e + R
1 | 2018-01-22 12:34:51.510398 | 1| 1] 10
2 | 2018-01-22 12:34:58.875188 | 2 | 2 | 5
3 | 2018-01-22 12:35:07.440391 | 3 | 3 | 8
4 | 2018-01-22 12:35:16.847541 | 2 | 1| 3
5 | 2018-01-22 12:35:26.164922 | 3 | 2 | 4
(5 rows)
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1 SQLIZ& 35 —&R—ADEEREIER

1.5 F—20#E# (SELECT)

152 SELECTHEBRYZR k

SELECT X THRELZWEZ%2 A VXY D THNTHREL £,

M1521 SELECTHEHBEY R h%&{#f>7- SELECT XX
SELECT %1% [, 5l4...] FROM %

AR OH#ITIE, prod &5 prod_name 5, price FIDAHREL TWE T,
ossdb=# SELECT prod_name,price FROM prod;

prod_name | price
___________ +_______

HMA | 50
YAZ | 70
Oy | 100
(3 rows)

1.5.3 WHERE AIZ & 28 W A AR

B THED B9 T — X472 M TR OIATIZIX, WHERE W2 AL 9,

M153.1 WHERE @D#EX
WHERE 5% &H£HX FHEE

W1532 FaiR#HEHX

FR 4N

= LW

<> L Bn

> b kEn

< FoHAMAEWV CRI)
>= I

<= LA

BETWEEN #i g

LIKE B —E

TNTNDOERMEREH > TED LS BFHERVBONDEIPRTAEL &9,

M1533 %5, F%5

e FLL (=), ELLAWL(<>)

HBIIDMENPIEE L EMHEEE LY, HEVEELLRVT— 22O ML T, &MAEE2XFHELTRET 5%
BIZIE (VY IN 7 x—1) THED T, UTFOHITIX, customer A5 customer id S DEA 2 DITF — X %

LET,
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1 SQLIZ& 3T —&R—ZADHEAFEEER 1.5 7—x0#% (SELECT)

ossdb=# SELECT * FROM customer WHERE customer_id = 2;
customer_id | customer_name

= + ==

+

2 | BARYE

(1 row)

AR OHITIX, customer 2> 5 customer id FIDMED 2 IADIFT — X 2L L 7,
ossdb=# SELECT * FROM customer WHERE customer_id <> 2;

customer_id | customer_name

L ETEE S
BiEEE

4
+

(2 rows)

U OBFITIE. customer A5 customer name FDEDS [ERERE) DT —X2REBLET, XFHTF—XE2EET 5
G, " (YN x—)b) THIBEED T,

ossdb=# SELECT * FROM customer WHERE customer_name = ' {EBkfEE"';
customer_id | customer_name

= + ==

+

1| EEmEs

(1 row)

o FUBKREW(>). LWBNMTV (KiE) (L)
HBFIOMEDPEE U RMEL D EREV, HEIVIFNT W CRI) T2 E2WMOHLET, BAFOHITI, prod £H
5 price DD 70 £ D BREWFTT— X EMELEL £F, price FIDHEMN 70 DY A ZTIEEENERA,
ossdb=# SELECT * FROM prod WHERE price > 70;
prod_id | prod_name | price

= + = +—_—
+ +

3 | Xav | 100
(1 row)

o LE(>=). UF (<=)
HBFIOMEDPEE U RMEAE. B2V TOT—2E2WMO L ES, BUROHITIE, prod A5 price 5 DMEAS
TOLAEDFTFF—RE2MBL T, price FIDEATODYAZTELEENET,
ossdb=# SELECT * FROM prod WHERE price >= 70;
prod_id | prod_name | price

- + = +—_—
+ +

2 | WAZ | 70
3| XxAav | 100
(2 rows)

W153.4 #HEWRE

« ALEBUT
ZMERIZ20DEZIBEL, TOMOFPIZHELTELTF—X 2RO H LT, BAFOHITIE, prod A5 price 51 D1
2310 LA E 8O AT DIF T — X 2L £9, price 5IA3 50 DADA, 70 DO ATHEEN, HFANTHS A0 VIEE
FNFEEA,
ossdb=# SELECT * FROM prod WHERE price BETWEEN 10 AND 80;

prod_id | prod_name | price

== + == | D
t 1

1| &#hA I 50
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1 SQLIZ& 3T —&R—ZADHEAFEEER 1.5 7—x0#% (SELECT)

2 | WAZ | 70

(2 rows)

ZOFERIT, AESEM o7 TBE BT 2lAGHLELLELRLTY,
ossdb=# SELECT * FROM prod WHERE price >= 10 AND price <= 80;
prod_id | prod_name | price

4+
+

4
+

1| #HDA | 50
2 | WAZ | 70
(2 rows)

W1535 EWH—HRE
WO —BIRRIZIZ LIKE HA T2 HVE T, XFEHO—MITBE L AXFF 20T -2 2Mo L4,

o BELAENT—IDEIMI— (FE—BRR)
XFHIRIZ TA)] 2ELE0ORMBLET, MBLZWFE ), THAE Lz, XFHROT (VI I+—h) T
FORAEINETOMBLRUTT, UFROFITIE, XFFIFIZ TAL 2650 TADPAL TOAZ] N4 LET, (TX
Oy ik TV 28AETH, IvEa—x—2 TA) & TV Z2@EZKILET,)

ossdb=# SELECT * FROM prod WHERE prod_name LIKE '} A %';
prod_id | prod_name | price

+
+

4+
£

1| #DA | 50
2 | WAZ | 70
(2 rows)

o BIF—BURRER. BA—BRE
XFINOTRIZ TA] 2H5LLD2RELET, RELFEAMKY LHAGDEETH, XFIORBRTHE I 2RI
DI, TAL DD Y RIBELERA, ZOXSBHREBLRL PR LTV E T, BUROFITIE. XFFDOREIC TA]
EEL [APA] BEYLET,

ossdb=# SELECT * FROM prod WHERE prod_name LIKE '} A';

prod_id | prod_name | price

1| #DA | 50
(1 row)

AIA—BRRBOLGEF, MBLAZWXFFZLEIZLEST, Bl:"0 % 235& THAT] »EH)

o RUTINFNEBLEIRET 25E
FRE U 72l ZHI OIS ZHIZH 2 RET DB TT, LIFED Y IFEHCCFERLELEY, ToRbbiz 1
XFIZDEVEDD_ (TYX—Aa7) &0Ed, LTOFITIE. 3XEEN TA] THE2HLDEMET 272017
VR—=2AT7%2DUWRT [___A) ZFEMFIZLTED, FRELUT [ARA] PREINTVET, T4 —Aa7 1
XEATIEFERIIBOSNEEA,

ossdb=# SELECT * FROM prod WHERE prod_name LIKE '__A';

prod_id | prod_name | price

11 #DA [ 50
(1 row)
ossdb=# SELECT * FROM prod WHERE prod_name LIKE '_A'

prod_id | prod_name | price
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1 SQLIZ& 35 —&R—ADEEREIER

1.6 ORDER BY fJiZ & i~ Z

(0 rows)

o BELAEXFIE IEFAV] BE

—H=IH LT, A HERTOVH 7LD, LIKEZH UL TEFDOXFEHE2E TR & 2K T NOT LIKE P HEX
NTVWET, LAFOHITIX, NOT LIKE 2> T TA] 25FRVEDEMELET, [Anr] OAFELLET,

ossdb=# SELECT * FROM prod WHERE prod_name NOT LIKE '} A %';

prod_id | prod_name | price

+ 4+
+ 1

3| Xxav | 100
(1 row)

FfRIZ THTA (875) A—BHRE] BWHETT,

ossdb=# SELECT * FROM prod WHERE prod_name NOT LIKE '% A';

prod_id | prod_name | price

= + = s
+ +

2 | WAZ | 70
3| XxAav | 100
(2 rows)

1.6 ORDER BY AIC & B REZ

WMEBRERZIEE U IERICHE A X 51213, ORDER BY W Z2{HiHL £7°,

V=Y aF T —RR=—ATIET—REHEELL

THS 72, WOMEEZHRE LR WO EROFRIEZRIEL ¥ A, ORDER BY @ CUiRE A 2HET S LT, MfFLE

EFHTIT T — X &2MO T I eATEET, DESC 2HET S &, BIHETUERFEZMThbhE T,

H1.6.01 ORDER BY @D#

ORDER BY %U#% [DESC]

AT DHITIE, prod A5 price HIDMETHIE, BIETHAZFZZ L TWET,

ossdb=# SELECT * FROM prod ORDER BY price;

prod_id | prod_name | price

== + = 4+
+ 1

1| &b A | 50

2|1 WAZ | 70

3| XAv | 100
(3 rows)

ossdb=# SELECT * FROM prod ORDER BY price DESC;
prod_id | prod_name | price

4
+

3 | Xav | 100
2 | WAZ | 70
1| #HDA | 50
(3 rows)
1.7 ROFEE

DL —YaFITF—RR—ZATIE, HEEEREOODITT—XE2WMOHTIeATEET, REROD2FBZ L% THal &

O£,
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1 SQLIZ& 35 —&R—ADEEREIER 1.7 FKokisa

171 JOINBICL2HEE
FEEZITITIE JOINATHAE L WSAIZIEEL £9, HEINLFIOMEELKL, RUMEOT—X2#EaLET,

M1.711 JOIN ~ ON #x

FROM 3% 1
JOIN %2 ON *® 1.3 = k2. 5

H—0RIZHT S SELECT TlE, WHROFXA FROMATHEEL TEE LAY, AT >DHDOERZIEET 572012 JOIN A
Ohrizk#EHRITET, ZOLEROEELELY FTHS ONABEETYT, ONAOBIITHEERMEZ2TERLET, =20
FELTHEET P E2EELMICEEL. ZOEF-HMTETF—XAERE LTHEENE T,

WEDHEWAZIEZEBE> TATWEEL & S,

o B—DREWMER
UTROFITI, G275t 85K TH S orders XD order_id 51, customer_id 51, prod_id 5], gty 1% SELECT
HHY X bizfgE L7z SELECT X TY,
ossdb=# SELECT order_id,customer_id,prod_id,qty FROM orders;
order_id | customer_id | prod_id | qty

= + ==

4
+

a o> W N -
W N W NN
N = W N
S w 00 o

(5 rows)
== 1 1
-- Tcustomer &l lprod x| HHOERT HEEZIET S

Z OMREFERERD > B, customerid 5 & prod_id 5l F N F 4 customer . prod XL SHDOMEEFF-> TETEEMZ S Z
LIZUET,

« orders & & customer K% S
FROM 4] £ 72 1% JOIN @) THEHB DX EZHEL 2% EI121d. SELECT HH Y A M X#EARMATIE R4, 4 L
FELET, T orders & customer D 2 DDF% JOIN A THALE T, TITIRHIEDHERLIKT 5720,
order id . customer id #]&fiXT, #H72IZ customer E£H 5155 N7z customer name F|DfEEFR R L F T,
ossdb=# SELECT orders.order_id,orders.customer_id,customer.customer_name
FROM orders
JOIN customer ON orders.customer_id = customer.customer_id;

order_id | customer_id | customer_name

| ik
| SRARYIE
| =fEmEE
| $RARMIE
I

|
|
|
I
| Y]

g W NN -
W N W N

(5 rows)

customer FIZIILAFDTF — 2B N TWE LD T, customer id 2% 1] D& &% TEgERE ], 2] D& 21T T#HAY
BEL 2WD XD, [TZCICEEE T BMED customer XN SHREBINTWELZ Wb T,
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1 SQLIZ& 35 —&R—ADEEREIER 1.7 FKokisa

customer id customer name

1 TS
mARYIRE
R

fme (JOIN)

v
order_id customer_id [
1 1 1 1 || SR
2 2 2 2 ||FaAKRYpE
3 3 3 3 || E1EEE
4 2 1
5 3 2

customer_name

1 {lad ;ST AES 1
2 ERAWDREE 2
3 ST 3
4 IRANIEE 1
5 ST 2

XEEDOHERTEAVIELNELGLBZELNHYET .
X 4 orders % & customer £® JOIN

¢ orders k& prod REfEE
[FIBRIZ. orders & & prod % JOIN #J THEAE L £ 9
ossdb=# SELECT orders.order_id,prod.prod_name
FROM orders
JOIN prod ON orders.prod_id = prod.prod_id;

order_id | prod_name
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1 SQLIZ& 35 —&R—ADEEREIER 1.7 FKokisa

5| WAZ

(5 rows)

o« 3DDREMREE

ZD 220D JOINM%E 120D SELECT XIZE & FET, mHITEIT U7 SELECT XA RD@ED TL 7=,
SELECT order_id,customer_id,prod_id,qty
FROM orders

H&#D SELECT X & i LT, SELECT HEH VA POEEHH Y &, JOIN AH 2 DUWRTEMINT WS AUZIERL T
7ZEW,

ossdb=# SELECT orders.order_id,customer.customer_name,prod.prod_name,orders.qty

FROM orders

JOIN customer ON orders.customer_id = customer.customer_id

JOIN prod ON orders.prod_id = prod.prod_id;
order_id | customer_name | prod_name | qty
—————————— e ———+ —— -

1| {zBREeE | DA | 10

2 | SAYE | YAZ | 5

3 | BEESE | xav | 8

4 | SRAME | &#DhA | 3

5 | BAEEE l WAZ | 4

(5 rows)

customer_id % customer £ SHUE U724, prod_id % prod RSB U -EMAICESMA A Z N TEE L,

order_id customer_id | prod_id
1 1 1 1 ||fcEErEs
2 2 2 2 || fnAYDEE
3 3 3 3 || BiEmEiE
4 2 1
5 3 2

customer_name prod_id i i prod_id ' prod_name

1 (R | 1] § N

2 SBAYIEE | 2! | 2fbad

3 s | 3| | 3 [ #o>

: A 3| I B :

5 IS EE 2 |1

e ————— H order_id customer_name prod_name

1 i =T HES FHA
2 AR DA
3 SisEE X0
4 A FHM A
5 EteEh AT

HRROBRCTRAVIENELZLEELNHYETS,

K5 32>0FD JOIN
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1 SQLIZ& 35 —&R—ADEEREIER

1.8

177 — 2 DA (INSERT)

1.7.2 RpZOFA

SQL XD CMELHAT 5K41, FROM 4], 721X JOIN @ Thl&2BETE Y, MWil&2iEEdhid, SQL X%

FSUTRXITLTEILeNTEET,

W1721 KRANBROEERE

FROM &% Bl&
JOIN XR& Hlf

BT JOIN Iz & 24542475 SQL I FA#ZEHT B L, IFOL S22 £9,
ossdb=# SELECT o.order_id,c.customer_name,p.prod_name,o.qty

FROM orders o

JOIN customer c¢ ON o.customer_id = c.customer_id

JOIN prod p ON o.prod_id = p.prod_id;

order_id | customer_name | prod_name | qty

e —_— = + =
+ +

1 | tkBkmEE | &#HA | 10

2 | SaARYE | WAZ | 5

3 | SiEEE | xOv | 8

4 | sRYE | #DA | 3

5 | =fEmE | WAZ | 4
(5 rows)

1.8 77—4%DAA (INSERT)

RIATT—R%&E AT BIZiE, INSERT X&HAL £T,

M1.80.1 INSERT XD#EX

INSERT INTO &% (BU& [,--1)
VALUES (& [,...1)

EIZXXFFN T — R BET 225G, ' (Y IVIr— ) THRLIBEXDHD 7,

ossdb=# INSERT INTO prod(prod_id,prod_name,price) VALUES (4,' /NF+F',30);

INSERT O 1
ossdb=# SELECT * FROM prod;
prod_id | prod_name | price

4
+

1| #DA | 50

2 | WAZ | 70

3| xAY | 100

4 | NFF | 30
(4 rows)

1.9 F—4DEH (UPDATE)

17— R %HFH$ 5I12%, UPDATE X&MAL £,
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1 SQLIZ& 35 —&R—ADEEREIER

1.10 #7575 —2DHlk (DELETE)

M1.9.0.1 UPDATE XD#X

UPDATE X%
SET 3% = &
WHERE &&=

UTFOHITIE, prod XD prod_id FIDIEDS 4 DFFF — X %, price FIDfE%E 40 IZHEHF L TVWET,

ossdb=# UPDATE prod SET price = 40 WHERE prod_id = 4;
UPDATE 1
ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

1| &b A | 50

2 | WAZ | 70

3| x@v | 100

4 | NFF | 40
(4 rows)

EHE. BAFEOTT — X OMEICHT 2HAETRET S22 HTEET, UTFOHITIE,

MEETVET (ZOK, TICRLTVET),
ossdb=# UPDATE prod SET price = price + 10;
UPDATE 4

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

1| #DA | 60

2 | WAZ | 80

3| XY | 110

4 | NFF | 50
(4 rows)

ossdb=# UPDATE prod SET price = price - 10;
UPDATE 4

1.10 477 —% DHIkk (DELETE)

prod £ ® price F D % —H 10 18

17— 2 %2Hlkk3 5121, DELETE X%2{#H L £3, DELETE XiZ WHERE @ CHE U Z&ARNICHEEG LTT—X %27
NTHIRL £9, WHERE f] 2 f85€ U b o 255101, fBE I NzROT T — R TR THIBRE N E T,

M1.10.0.1 DELETE X®D#3

DELETE FROM &H&
WHERE &4

UTROHITIE, prod A 5 prod_id FIDMED 4 DIFF— R EHIFRL TV E T,
ossdb=# DELETE FROM prod WHERE prod_id = 4;

DELETE 1

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price
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1 SQLIZ& 35 —&R—ADEEREIER

1.10

177 — 2 OHlkk (DELETE)

(3 rows)
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2 T—4H

PostgreSQL Tlk, T—X &2 WL 20D F—XBIZHHLUTHEELTVET, INEFTHHALTCEALY Y TIVTF =X X=X T
X, UTD320F—2BEMHALTVHET,

o BT —xHY
o« XTFHT—XE
o« HNF—&H

21 BET—4E

BUET — 2Bk, Wb s [T 2RAET 2207 —XMUTY, T—XAXR—ZATHNUAGHEZ T U, B4 2BUEEED
OOEBRENHBEINT VWSO T, HHICHET —XEZMT U TROES 2P TEET,

2.1.1 integer B¢

BOT — ZITY, -2147483648 H 5 42147483647 L TORBUEEZKNT 2 Z A TE S, BEUED =, MUIBAT
DIEIRMM S NERT A, N TOEIBNEHAINET,

UFO#ITIE, 6% 30.4 TINSERT ¢4 &/ TIZIIEHEAZINT 30 THRMI N TWE T, % 30.5 12 UPDATE ¢
LYUBTAINT 31 THRINZINTVET,

ossdb=# INSERT INTO prod(prod_id,prod_name,price) VALUES (4,' /N}+F+',30.4);
INSERT O 1

ossdb=# SELECT * FROM prod WHERE prod_id = 4;

prod_id | prod_name | price

4+ = + =
+ +

4 | NFF | 30
(1 row)

ossdb=# UPDATE prod SET price = 30.5 WHERE prod_id = 4;
UPDATE 1

ossdb=# SELECT * FROM prod WHERE prod_id = 4;

prod_id | prod_name | price

+ = o
+ +

4 | NFF | 31
(1 row)

2.1.2 numeric &

FEOBEORET — BT, NIURU FOMEEECRIEEZ NS 2 Z LB TEET, MR LD EIX 131072 Hi % T, /D
BORE D NIZ 16383 Hi £ TOMIBE R TE 9, HIBZIRET 250, BRE/NMUIT2E0Eile DL /N
FUANOMEE THELD ] LIPS, BIRD &S THEL 7,

numeric (¥, AIELY)

7z & Z21E Tnumeric(6,2)] LHET 2 &, RAROHEUL 6 M, NEGRBAIFIZ 2 M, B 6-2 T4 M 2D THRKA 9999.99
TOMEEHNT DN TEET,

PAROHITIX, numeric B id %1% £F - 7= numeric_test REER L TWE T, BEIERIX 4 M2 DT, 5HTDETH S 19999
2IEE LU INSERT XidT I —2 R >TWVWET,
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ossdb=# CREATE TABLE numeric_test(
id numeric(6,2));
CREATE TABLE
ossdb=# \d numeric_test
Table "public.numeric_test"
Column | Type | Collation | Nullable | Default

= + = + —_ = + ——e
+ + + +

id | numeric(6,2) | | |

ossdb=# INSERT INTO numeric_test VALUES (9999.99);
INSERT O 1

ossdb=# INSERT INTO numeric_test VALUES (19999.99);
ERROR: numeric field overflow

DETAIL: A field with precision 6, scale 2 must round to an absolute value less than 1074.

213 zotho#iER

PostgreSQL 1% integer Y, numeric UM DBUERE X TVWE T, 2S5 ET—RZOWMEIZEDLERZT — X N— ANDFE
. HEMEOHR R EOHMO=OIZHEI N TVET,

W2.131 HER-BEX

T — XM P X i

smallint 281 b -32768 95 +32767

integer 481 b 2147483648 725 +2147483647

bigint 8 /N1 b -9223372036854775808 A5 +9223372036854775807
decimal S INBR R D BIE 131072 MiE T, /AMEUR & DRI 16383 #ik T
numeric EIPSSS NS R D I 131072 Mi £ T ANBUR K D FIX 16383 i T
real 4310~ 6 HiKEE

double precision 8 /N1 k15 HikEE

serial 484~ 155 2147483647

bigserial 8 N1+ 1715 9223372036854775807

22 XFHF—4HB

XFHT =2 BE, XFOT—XeRETHIENTEET, BEMO LS WEEICIEAN TN EE R Y2175 22 i
TEEEAN, LIKEHETO L DI —BIRRGREZTI 2N TEXT,

2.2.1 character varying B (varchar £)

XFHIZLRDOH 5 ERDOXFHHTY, WERTT S, XTFHHBEANTHNEAXLFOXTFT—X THHVWETA, I
REBZDXFIEBALELS L TBHLLT IR £,

HUToHITIE, £& 3 D varchar # % 5 7z varchar_test #Z/E L TWE T, XFHOEZ A, 2ACLPDLTEX
3 (3X®FE) £TEIBLET,
ossdb=# CREATE TABLE varchar_test(

varstring varchar(3));
CREATE TABLE
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2 F—x# 2.2 XFHT—xE

ossdb=# INSERT INTO varchar_test VALUES ('ABC');
INSERT O 1

ossdb=# INSERT INTO varchar_test VALUES (' WD A HB"');
ERROR: value too long for type character varying(3)
ossdb=# INSERT INTO varchar_test VALUES (' H#\W\>');
INSERT O 1

ossdb=# INSERT INTO varchar_test VALUES ('AIUEO');
ERROR: value too long for type character varying(3)
ossdb=# SELECT * FROM varchar_test;

varstring

ABC

HWS

(2 rows)

2.2.2 character B (char &)
XFPBIZ LRO B BEEREDOXTFHUTYT, FEERDZD, BV AVWSOXTFHIZZEATHD SNE T,

UToflTld, £ 3® char Bl & -7z char test REER L TVWET., ~XFE2EMNT 2L RkEZFCEATHDONTSE
D, BH—BMRBEM->TEAZMET DI L THATEET,

ossdb=# CREATE TABLE char_test(

string char(3));

CREATE TABLE

ossdb=# INSERT INTO char_test VALUES (' #%');

INSERT O 1

ossdb=# SELECT * FROM char_test WHERE string LIKE '} ';

string

LIRTHZ 3 XFEBADXLFH MU LS LT 2L -2 £9, XFFBOEIIRLEA, 2AIIPPDLTRS 3
(3X¥) £TTY,

ossdb=# INSERT INTO char_test VALUES ('ABC');
INSERT O 1

ossdb=# INSERT INTO char_test VALUES (' WD R E');
ERROR: value too long for type character(3)
ossdb=# INSERT INTO char_test VALUES (' W) ');
INSERT 0 1

ossdb=# INSERT INTO char_test VALUES ('AIUEQ');
ERROR: value too long for type character(3)
ossdb=# SELECT * FROM char_test;

string

(3 rows)
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9 Fam 2.3 B - BT — 2

2.2.3 text &

XEBIZ ERO R WA ZEED X EHRITY, XFEHREDIBENBERN =DM TTA, ANSI SQL EHEIZIZEH I N T WA
WF—X BT,

M2231 XFHE-BEX

T—RM L

character varying(n), varchar(n) LRI & W AR
character(n), char(n) ZEEHTHO SN EE R
text HIBR 7 U AT 28 =

23 AN -BAT—9H
FAF - AT — 2B, B2 2 1S 5 5 — 2B, 07210 2 1S B 7 — S8, 5 % IR Ko S5 7 — 28> 3 D

MHHEATEET, HNIGUTHEVWRIT S XWTUL &5, 4B, AETIEHNMN - K7 — 2 MoMEre L. HE - Bl —
REWFET BEEDRADTRIZ OV TIFERL £

M230.1 Bftf- BHF—9R—%

FogH B

date H O AR (R T — 213 0 5T 54 00:00:00 &75)
time WL D AR (HA T — 2 % Rz 3 H A BLA QO ZEHAH])

timestamp  H T & % % #&AH

UTOFITIE, date B, time B4, timestamp BLD 3 DDF| %Ki - 7z date test BZRMEK L TWE T, THNFNIZEIERZ %2
BATRE, &7 —kBTED SN THN] THZ) THN LKL PSS hT0E I e 2R L £3, RERKZ2IET
% now() BB OWTIIBAL FT,)
ossdb=# CREATE TABLE date_test ( d_test date,

t_test time,

ts_test timestamp);
CREATE TABLE
ossdb=# \d date_test

Table "public.date_test"

Column | Type | Collation | Nullable | Default
d_test | date | | |
t_test | time without time zone | |

| | |

ts_test | timestamp without time zone

ossdb=# INSERT INTO date_test VALUES (now(),now(),now());

INSERT O 1
ossdb=# SELECT * FROM date_test;
d_test | t_test | ts_test

4

4
+

+
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9 Fam 2.3 B - BT — 2

2018-01-23 | 12:34:56.526066 | 2018-01-23 12:34:56.526066
(1 row)
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3 x 3.1 #£ofepk (CREATE TABLE)

3 %

3.1 FRD{EK (CREATE TABLE)

AIOZTIIHICH TR ERREMER L, TORIIHLUTSQL XEEFLTVWE LR, EBOTF—XRXR—ZATIZMAZEVEHK

WU TREZMERLUET, ROESHGEEZRTVWEL &S,

311 REENRT S
FDERIZ. CREATE TABLE X% HL 7,

M3.1.1.1 CREATE TABLE XD#X

CREATE TABLE &%
(3% 7—4% [NULL|NOT NULL]
| [UNIQUE]
| [PRIMARY KEY (BU%& [,...1)]
| [REFERNCES AEBERERE (BRIIE)]
[,...1)

REMEHT 5121E, FIOKFTE, ZOFNZED LSBT —ZBADZOP 2RO LITNIENTERA, ZITEH UFDO&S5%

3DODFNEFRDOT — TN EMERL £T,

MW3.1.1.2 staff ROESH

5144 T — &
HEHFS id integer %I
K4 name text

HEEH birthday date #4

INEZSQLXIZT B e, UFDE 31220 ET, EENTELS, BD—EHIZA->TWVWEI e, KOEHEEMRAL THEE

L&,

ossdb=# CREATE TABLE staff
(id integer,
name text,
birthday date);

CREATE TABLE

ossdb=# \d
List of relations

Schema | Name | Type | Owner

public | char_test | table | postgres

public | customer | table | postgres

public | date_test | table | postgres

public | numeric_test | table | postgres

public | orders | table | postgres
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3 x 3.2 FEHODEIE (ALTER TABLE)

public | prod | table | postgres
public | staff | table | postgres
public | varchar_test | table | postgres

(8 rows)

ossdb=# \d staff
Table "public.staff"

Column | Type | Collation | Nullable | Default
id | integer | | |
name | text | | |

| | |

3.12 staff RICT—9 &HKNT 2

INSERT X %{#i-> T staf RIZT—X 2L TAEL £ 5,

ossdb=# INSERT INTO staff (id,name,birthday) VALUES (1,' ZBRM', '1972-01-09');
INSERT O 1
ossdb=# SELECT * FROM staff;
id | name | birthday
. o —
1| =R | 1972-01-09
(1 row)

3.2 REZEDEIE (ALTER TABLE)

FKEFR U B TRERZEIET 5I121E ALTER TABLE X2HHL 9,

32.1 ALTER TABLE IC& 2% &

ALTER TABLE X TIEERZ DL DDEZERLEEDEBEIZMNZ, RADFIEEDEEL AIHET., TODIEEDHEVEMIZ
o TWET,

ARATY R\h THXDANVTEHALTAEL LD, ZITHEMEZEZANTERID D VAN, ZHENFOXREZIEEL.
X5 THLWIZEIT 2 (=ADD COLUMN)] @& 57 action 2 ETE I 2NN THRSHEAM > TAHATLFE N,

ossdb=# \h ALTER TABLE
Command : ALTER TABLE

Description: change the definition of a table

Syntax:

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]
action [, ... ]

(B%)

where action is one of:
ADD [ COLUMN ] [ IF NOT EXISTS ] column_name data_type [ COLLATE collation ] [ column_constraint [ ... ] ]

DROP [ COLUMN ] [ IF EXISTS ] column_name [ RESTRICT | CASCADE ]
ALTER [ COLUMN ] column_name [ SET DATA ] TYPE data_type [ COLLATE collation ] [ USING expression ]

(B%)
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3 &

3.2 FEHODEIE (ALTER TABLE)

Z T I2H &8T5 ALTER TABLE X 2R LU TAEL & 5, staff RIZFTE

ZDFZ UPDATE X ClEZ&MLTWVWET,
ossdb=# ALTER TABLE staff ADD COLUMN dept_cd integer;
ALTER TABLE
ossdb=# \d staff
Table "public.staff"

Column | Type | Collation | Nullable | Default
id | integer | | |
name | text | | |
birthday | date | I |
dept_cd | integer | | |

ossdb=# UPDATE staff SET dept_cd = 1 WHERE id = 1;
UPDATE 1
ossdb=# SELECT * FROM staff;

id | name | birthday | dept_cd
1| EEME | 1972-01-09 | 1
(1 row)
322 XRESBOBERERRELTIThOAV

ALTER TABLE X TEBIETE 2NEIIMLZ TTA, $TIZF
U L HVERA, PRLEBUTO LS RHFOMHS, EHEIZ

¢« IEL L‘an‘I"utJ\ 2TW3BH

B2 — R%2%7 dept_cd FZEM L.

7 —5?733‘1‘%%3fﬂfcL\é#ﬁ%'@ﬂ%biﬁﬂo)i%%{I%ﬂiTé ik
L EEBRE L CEMATEEMALEL &5,

BIZIE, EFETIE staff RIZ dept_cd A ZBMU F U725, AREIHRM % staff R CTEIT 5 2 & IFHAEN WIS/ 572 T

U & 97 SELECT * FROM staff; & THIZAEHBEHAATAZ Y 7% —
L. 1BDAZR Y 7 EBERMNCFRIE T 275 — ARG Z D 2 WTU & 55,

HhA, U

BRRTEDL Z LN IZHER LD LN E

ZDESIBESIE. BB EMEEERL (01 FBDOAXY 71 A LW HBICITET 2] LW HEELZERT LS
WZUET, 01 BORZ Y ZIXFAIZC 2 W HBIZAES 21 BE&IRE S ~fFEmTndivwoTtd,

W3221 FEESMAROH

A&y 71D EMa—Fr ZEik

01 A ARy 701X A &SRR
02 B ARy 7021 B &\ MR
03 C ARy 7 031% C &V HMBIZATE
01 C AR w7 011E C WA

ZiE (ARIZ A L CIZABLTWA Z &b hb)

o RE (D""EVF%%G)BG)Z‘J\ AREEERIFTH
Riz, A&y 7 B2 a—R2F2Z BN @I TH-7-2 LT,
Tﬂ&&#%bi?o

BEEEZOL DNV AT LEERICEREE K

INBIBL2 2 2y TR THNEHBIZ DRV UNERAD, BEHADT —XE2ND7ZT 27— ADRARTH

BHEIRXEDITL &S0, MAEPOT A V570N

DHEBIZFINTWBEZRELNTT, LirL, F—
EHoEHA)

ZIINTWDS & 5 W54,
SRRV URNEBIZETCRII L 2B RUET, ( NIRRT, EEO T — &N —

%@ﬁﬁﬁ¥¢i%%ufﬁyﬁ
A DI T LT o

aw%%&ti7uv73hfbimi?@fﬁﬁf%é%®f

ZDZED XD LRO XS BATERMREHBRI/ER ST 2 28T, MHFORELZYIT2 Z e BB T — X IR
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3 % 3.3 KOHIkk

staff

1 2R R/ 10
2 =H #er 20

S TlosvormsanciRssImEmieIRs
e staffZ(c)

staffZk(a) staff&x(b) %

id name dept_cd id name dept_cd 2 | =M T
1 0

1 =R 10 =5 1 +
2 | =H#n 20 2 | =H#sr | 20,100

= FhigEpFIZR

2 20

2 100

6 ALTER TABLE 375 X &»

HisZencExd,

o RHADNK & RRIFOIE
IUHo THERT — XERNT 5700, HBICHERMREZMER Lz LET, LrL, PRV LEAXY
7—RIZH - R 2RO I EDBREL WO EELHBTL £ 5,
KBBEA VT F Vv ADTo DY — A KB ZFHEICT F Y v AL, BARLRRICEET S 2 L RRHNZTHK e
LTIRAEMATY,

HBEENPMMD SQL X 70T LZED LI BREEEEZZDE, WHARLIZEETH > TEEZELPBLETT, TOHTER
WZEORX VT F U AHERFPREL RIRPTVWTTOTHMTERELEL &I,

3.3 ROHIFR

3.3.1 DROP TABLE XIiC & 32X DHIR
EKEHIRT 5121k, DROP TABLE XAMHHAL 9, REHIRT 2., RIEMEINTVWET—XH —HICHIRE N TRIZE
TIENTEERA,

ossdb=# \d

List of relatioms

Schema | Name | Type | Owner

public | char_test | table | postgres
public | customer | table | postgres
public | date_test | table | postgres
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3 & 3.3 KOHIkk
public | numeric_test | table | postgres
public | orders | table | postgres
public | prod | table | postgres
public | staff | table | postgres
public | varchar_test | table | postgres
(8 rows)

ossdb=# DROP TABLE staff;
DROP TABLE

ossdb=# \d

List of relations

Schema | Name | Type | Owner
public | char_test | table | postgres
public | customer | table | postgres
public | date_test | table | postgres
public | numeric_test | table | postgres
public | orders | table | postgres
public | prod | table | postgres
public | varchar_test | table | postgres
(7 rows)

3.3.2 DROP TABLE. DELETE. TRUNCATE %A

T— X EHIRT 2HEICIE. £E2EHR T LHIFRT 5 DROP TABLE Oftict, WHERE 125524 U 7247721 2 HIBR T 2
DELETE. £D7 —ZDAEFHIFRY 5 TRUNCATE 2% Y £9, £MACHELTIREDITOT —X T 2HIRL 2\WiEE
IZIX DELETE X% fH L £94, DELETE XTO T — XZHIRIZAR LD T — X DMEDPL W ERBPP2BZEHH D
9, BIAEHRINCM > TERMINSGT—2D 55, RENREZBE 02 —FHHIRT 2L 50 r—2Tid, Re Ak

LizoELTEE, HEfLT TRAUNCATE $5Z2 627,

DROP TABLE Xid&RK e KT — 27213 T BETIHRIIPE2—RY, ZOMDODELOHHETHIFRLTLE S 728, FHE
TG EIEINSLHERT IBBEIIRML P22 R EOMENRET LI LD T, 177 —X7Z T2 —$ETHIRT 3
%4121 TRUNCATE XL 7

M3.3.2.1 TRUNCATE XD#3

TRAUNCATE &RE&

AT DHITIE,

ossdb=# SELECT * FROM char_test;

string

HWS

(3 rows)

ossdb=# TRUNCATE char_test;
TRUNCATE TABLE
ossdb=# SELECT * FROM char_test;

string
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3 % 34 {TF—2De—7 - o—f

(0 rows)

34 35—490E—7-0—RK

COPY X%l T 2L, T7—X%&2 774 Mkt —T ULk, 77460 —RT5ZeRnTcEET, FORMAT AT csv
BIEETHILT, CSVIERD 7 7MLk —T7, a— FNRTE X7,

SR COPY 1 DB H—N— LD T 7 1 T — X & 8 X 1T 8IEC. PostgreSQL O A —/S—1—F—TOHETT 3
ZeNTEET, MABETIE I I 7Y MKl T — X %2195 psql A X3~ R\copy ¥. Ny 77 v TORETH
F9 5 pg dump BWEDPRHATEETOT, HRUIIGU THWAIT B L5 LTLZI W,

341 fI7—%0t—7

COPY TOXTITT—X%&T7 7 A MIZE—TTEET,

M34.11 COPYXIL&BT—9DE—T
COPY &% TO 774 JL (FORMAT =)

HUTROHFE, customer ZRDF—X% CSVIERT 7 7 I M —T7 L TCVWET, \!AXITY FiF Linux DYz )Lavy R
EHFLTVET,

ossdb=# COPY customer TO '/home/postgres/customer.csv' (FORMAT csv);

COPY 3

ossdb=# \! 1ls /home/postgres

customer.csv

ossdb=# \! cat /home/postgres/customer.csv

1, (EBkmE

2, SRARYIE

3, =iEEE

342 CSVI774AnmaO—Fk

COPY FROM X T7 74 W offF—X %20 —RTEET,

M3421 COPYXILLBTF—¥#pO—NR

COPY &% FROM 7 74 JL (FORMAT =)

HUTFOHlE. customer KDT—X% CSVIERDO7 7 A V65 u—RNLUTWET,
ossdb=# DELETE FROM customer;

DELETE 3

ossdb=# SELECT * FROM customer;

customer_id | customer_name

+ ==
+

(0 rows)
ossdb=# COPY customer FROM '/home/postgres/customer.csv' (FORMAT csv);

COPY 3
ossdb=# SELECT * FROM customer;
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3 % 34 {TF—2De—7 - o—f

customer_id customer_name

L ETEE S
SAYIE
e ]

- = = 4 =

(3 rows)

343 \copy x#a<% VK
psql 1& COPY X & FKDHEIEE T B \copy A XA RAMHATE XY, RARLDIIUTDHTY,

o« COPY XiZ SQL TH Y, DB ¥ —N=1E[TT5, 77 AL DB ¥ — =Nk nsg,

o psql AXIX Y R\copy B2 T4 TV b oDT —RMBHEETH D, MO T7 7 A NI T4 T ¥ MERNIZERS
ns,

o 77 ANVIRENHENIGEDIZD, psql EIFRED T 14TV MRD AV Y b T4 L2 b Y5 DN EETH mTHE

o JERDIEED with csv

AR HE Z OBOFHE THEHL 27,
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4 R BHE

4 Eitw RE

INEFTOET, SQL 2{fio 72 F =X R—=ADEBIZOWTETFE Uz, 2 DOMEMET, FEULZNEZHALTAHE

L&D,

41 EB1: T—98BE

411 FT—Y9BERE

D O s W N =

TR T ORGSO E 10% Ty TUET

. Ali#&AY 100 AL O Oflifg % T EL £5
. prod ROF =K% 77 A NVZIAE—-LET
. prod ZZHIRL £73
. prod REMEEKL T
L T—=RE T 7ANADRSA—-LET

KOEHRBIEIHONPUDHERLTEEEL LD, /2. BEOMNEIZHREMEKT 57200 CREATE TABLE XOH#I23%H b £
FTDT, BEIZLTLEZ W,

412 fREH

o JEE 1-1: IRTOBFEMBOMiEE 10% 7y T LET

o HMEDAMiIES % H5E L T UPDATE

ossdb=# \d prod

Column

Type

4

Table "public.prod"
| Collation | Nullable | Default

prod_id

prod_name | text

price

4 =
+

+

integer |

| integer |

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price
1| &#hA | 50
2 | WAZ | 70
3| xav | 100
4 | NFF | 31
(4 rows)

ossdb=# UPDATE prod SET price = price * 1.1;

UPDATE 4

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

Sw N e

LPI-Japan
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Xav
N+

|
| WAZ
|
|

55
7
110
34

+
+

+
+
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4 FEiEE e 4.1

R

B 17— R

(4 rows)

o JEE 1-2: k%A 100 A EOBEFOMiEE IR L X9

o flif&AHY 100 BLEDR & % 8% LT UPDATE

ossdb=# UPDATE prod SET price = price/1.1 WHERE price >= 100;
UPDATE 1
ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

== = +
1

1| &b A | 55

2| WAZ | 77

4 | NFF | 34

3| XxAv | 100
(4 rows)

e EE1-3: prod ROF—XE 774 ZaI—-LET

e« COPY ax VY RTTF—X%&27714)IZk—7T

ossdb=# COPY prod TO '/home/postgres/prod.csv' (FORMAT csv);
COPY 4

ossdb=# \! 1ls -1 prod.csv

-rw-r--r--. 1 postgres postgres 61 1R 29 02:01 prod.csv

o BB 1-4: prod REHIFRL £ 9

o ROHIFRIZIZ DROP TABLE % {i [

ossdb=# DROP TABLE prod;
DROP TABLE

o« HEE1-5: ReMEMERLET
o ROMEFIFIIHZ LIZHINT 2T — R IcHhbE A EET D

o ID @ X 5 2EBUTIT integer B, SCFITIX text B, FHEIZ 2 EUH % numeric B

ossdb=# CREATE TABLE prod ( prod_id integer,
prod_name  text,
price numeric );
CREATE TABLE

« EB1-6: T—XE 7745 —-LET
o L—THX KL COPY o< KM

ossdb=# COPY prod FROM '/home/postgres/prod.csv' (FORMAT csv);
COPY 4
ossdb=# SELECT * FROM prod;

prod_id | prod_name | price
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4 R BHE 42 B 2: BERSTT —EZN—2

1| #DA | 55

2 | WAZ | 7

4 | NFF | 34

3| Xarv | 100
(4 rows)

42 EZ?2:HEEST—IR—2R

BEFSTT—ER—2AE2HKFLTAZL &S, BFEHSOT—XIF CSV ERTAHINTVWET, ZOBERST—X %21

M BT —EN—2%HKEF L, EBRIIT—X2BWLTHEL £,

421 BEFST—90ForO—K
WERST — XIELLFD Web R—=Uh 6 XY va—RTEET,

o HEREST -9 rO0— K Web R—JDFHA

T—RIZZIP ERTHMA SN TWET, EFOBERERS (CSVIER) ] - THMEET -2 0% - #E2/NEETK

HITDHHED] 27V v I LTZIPERTHEY v E—RFLTLEEW, ZITR IE2E—4 0T —X&EHVET,
« http://www.post.japanpost.jp/zipcode/download.html

. BEEST 9D O—NR
UTFOHE, wget 3~ R2fio THEEFS CSVT—X%2 XU YE—RFUT, unzip A7 Y FTMHELTVET,

[postgres@localhost ~]$ wget http://www.post.japanpost.jp/zipcode/dl/kogaki/zip/ken_all.zip
--2018-01-29 01:14:02-- http://www.post. japanpost. jp/zipcode/dl/kogaki/zip/ken_all.zip
www.post.japanpost.jp (www.post.japanpost.jp) % DNS ICEIWHDHETWET ... 43.253.37.203
www.post.japanpost.jp (www.post.japanpost.jp)|43.253.37.203]:80 (CHEfL TWET ... EHRLF L.
HTTP ICL B EMEREZZFLE L, WEZF>TVWET ... 200 0K

& 1686409 (1.6M) [application/zip]

“ken_all.zip' IZRTFEH

100%L[ =>] 1,686,409

2018-01-29 01:14:02 (10.4 MB/s) - “ken_all.zip' ~NRTERT [1686409/1686409]

[postgres@localhost ~]$ 1s
customer.csv ken_all.zip test.sql
[postgres@localhost ~]$ unzip ken_all.zip
Archive: ken_all.zip
inflating: KEN_ALL.CSV
[postgres@localhost ~]$ 1s -1 KEN_ALL.CSV
-rw-rw-r--. 1 postgres postgres 12288638 12 A 22 14:22 KEN_ALL.CSV

422 BMEBREST—IR—AKRDER
TEFE T — R EMBMNT 2720DEET — X _R—ZIZERLET,

. BMfEHEST—YIEH
F—XOEHIZATO®EY T,

WA ik
SEM G AKFET— F (JIS X0401, X0402)  EAET
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http://www.post.japanpost.jp/zipcode/download.html

4 R BHE 42 B 2: BERSTT —EZN—2

s %

(IF) B (5 H7) AT

BEE (7 1) B

R Sefyh A A F (T — FIEIZIBH)
BT A 4 fa R A F (3= RIEIC B)
M54 ef 1 2 A F (FF B B R)
SRR W (32— RIEIC 5HK)

BT AT 4 B (3 — I B HR)

AT B4 W (B 5 )

—HIH =LA LD EHFR S TRI N EGHAEDRSR
INFRZTFDEE S TV B M DFR
THZ2AT HHIROLGEDERR
—DOHHEHEST Ll DT %2 R THEDRR
B DOFRR

ZE TR

. BEEEST—YHEDKRES
MUTFDHIE, X555 — & % char B35 L O text B TEE L ERERD7=HD CREATE TABLE X T9,

ossdb=# CREATE TABLE zip (
lgcode char(5),
oldzip char(5),
newzip char(7),
prefkana text,
citykana text,

areakana text,

pref text,
city text,
area text,

largearea integer,
koaza integer,
choume integer,

smallarea integer,

change integer,
reason integer
);

CREATE TABLE

. HEREST—IHVTIL
T—REATFD &S RNAETT,
[postgres@localhost ~]$ head -5 KEN_ALL_UTF8.CSV
01101,"060 ","0600000","HKYAA KO " YRASFIAVAI I " A AT AHAHFANT A", deigE", "FRm P RE", " LT
01101,"064 ","0640941",";RY A4 RO " YROASFaAoAD o " FHEeAA A", duiEE", "FLigHPRX"," B4 £",0,0,1,0,
01101,"060 ","0600041"," RYAA Ko " YROSFAIAD I, "AARA) A, dbiEE", "AIREHRX", "K@FK",0,0,1
01101,"060 ","0600042","RYAA RO, "G YROASFAIAD I, "AARA ) =2 (1-19 FIAD X)), duiEE", "t P RX","
01101,"064 ","0640820","KRYAA RO, "YU YROSFIAIAD I ,"AF KA =2 (20-28 FIA D X)) ", "dtimE", "R HRX",

423 F—=40O—R&EXFEOA—RIZDWVWT

Xy ru—RTES CSV 7F—Ri&, HAFEMAH Y 7 b JIS TEEINTWES, — 4, BHEMALTWE T -2 -2
HA#EZ UTF-8 THRIT 2 L 510 LTWaE D, XFI—Fi UTF-8 IR X 2 BN H Y T,

7 MNJIS OF—X& % UTF-8 I[Z£A#3 5121%, psql T\encoding A X A~ ¥ REMHAT 541k, Linux DI <Y R TXFE
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4 R BHE 42 B 2: BERSTT —EZN—2

I— FE#ETB5HENDHD £,

o psql X¥ ATV REFERATZHE
\encoding A X A~V R2iHTSE L, psql B> T —XOXFI—-RELETEET,
BAROH#iE, \encoding A X I KT psql K5 F—XDOXFIA—RE2Y 7 JISIKEELTVWET, F—Z_—
Z1Z UTF-8 T 2D T, 7 b JIS 76 UTF-8 ~NDOXFa— NE#IThhE T,
ossdb=# \encoding SJIS
ossdb=# \copy zip from KEN_ALL.CSV with csv
COPY 124165
ossdb=# \encoding UTF-8

e Linux a7 R&HRT2HE
Linux ThHIEL nkf IX Y RTXFI— FEBRMPTA T, M2 iconv av VY NEFEHTE LT, diTra— Nzl
& dos2unix A¥ Y NTEMT 2 HENH D £9, Linux BWEIZ X > TEnkf <Y RAA VAR =LEINTVWRNVE
EMRHVETOT, TOHEIFyum IX Y FTA VAP =L LTLEZ W,

o nkf I¥ 2 NTEFHEEF ST — X% UTF-8 (4

[postgres@localhost ~]$ nkf -w KEN_ALL.CSV > KEN_ALL_UTF8.CSV

e iconv 3% K& dos2unix I~ NTHEHEHF ST — X% UTF-8 IZ£&#

[postgres@localhost ~]$ iconv -f SHIFT-JIS -t UTF-8 KEN_ALL.CSV | dos2unix > KEN_ALL_UTF8.CSV

o BHE. psql 25 \copy AR IT Y RTH—RLET,
ossdb=# \copy zip from KEN_ALL_UTF8.CSV with csv

424 BMERST—Y DD
O— RSIN-EFEFST—XE2MELET,

NItk BUEMH S N TV A EEER SO T — XA E 1T 5 newzip FI T D A ARR 21T > TV T,
ossdb=# SELECT * FROM zip WHERE newzip = '1500002';

lgcode | oldzip | newzip | prefkana | citykana | areakana | pref | city | area | largearea | koaza | choum
13113 | 150 | 1500002 | M*agh | 97°%) | 97°% | R=& | REX | RkE | ol 0| 1
(1 row)
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5 SQLIZ X35 —&R—ADRMEIE M

5 SQLIC& BT —9X—RDEFIEAIRE

T =R R—=ZADEAEZHHT 5 SQL ST iE, MUk RGEBFHELTWET, ZOETIE, FIZEZHT 5 SQL XDk
IZDOWTHRERL £ 9,

o DIBEDETHNIL, prod XA NDREIZ/Z2 > TV AR TR L £9
ossdb=# DROP TABLE prod;
DROP TABLE
ossdb=# CREATE TABLE prod ( prod_id integer,
prod_name  text,
price numeric );
CREATE TABLE
ossdb=# INSERT INTO prod(prod_id,prod_name,price) VALUES
1,' #HA',50),
2," YAZ",70),
(3,' X@>',100),
(4,' NFF,30);
INSERT O 4
ossdb=# SELECT * FROM prod;
prod_id | prod_name | price

4
+

1| &b A | 50

2 | WAZ | 70

3| xAY | 100

4 | NFF I 30
(4 rows)

5.1 HEETFEEBEHK

511 REF

« AND/OR EHT
SELECT X7z ¥iZHi3E§ 6 WHERE AID &AM T, BEOSRMAZFE L 2\WEEIZIE AND #E T, OR HE 7 M
TEET,
AND B FIIERE UMD 7 SN 254, OR HEFRIEE L LFEOWT N TN 55HEI1 SQL X
DFERVFRINET,
LUROfE, prod &D price FIDMEA 50 £ D HRKEL, 100 L O BNSWTT—RDAEMRKLTVWET,

ossdb=# SELECT * FROM prod WHERE price > 50 AND price < 100;

prod_id | prod_name | price

4
+

2 | WAZ | 70
(1 row)

4
+

AT DL, customer D customer id #H» 1 £7/21E 2 D7 T —XZ2HRELTVWET,
ossdb=# SELECT * FROM customer WHERE customer_id = 1 OR customer_id = 2;

customer_id | customer_name

]
SR

4+
+

[

1
2

(2 rows)
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5 SQLIZ & 2T —&R—ZDEIEIS A 5.1 BHET LB

« LIKE #&F
B BHDMEDHGE U 12 5RO — 3T 2477 — X 2O L £ 9,
AR DHITIE, customer FRD customer name FA% [#AK] THEZITT—XEREBLTVWET,

ossdb=# SELECT * FROM customer WHERE customer_name LIKE ' 8K %';
customer_id | customer_name

= + ==
+

2 | BAME

(1 row)
T OFITIE, customer D customer name ¥I1Z [F] BEENBZTT—XEZMRBLTWET, Bk % BDOVTWED
T, O Iz TfE B> THEMREBLRMIZI—EL 7,

ossdb=# SELECT * FROM customer WHERE customer_name LIKE '% & %';

customer_id | customer_name

L ETEE S
BiEEE

4
+

(2 rows)

%3 LIKE & T 3ER 2 50m, YR LR EEIEL 225680 H 5 DT, HERELTHI BEVRHLETL & I,

W5.1.1.1 LIKEEEFCTHERATESZI7AM4IRA—K

TANEA—K W

_ 13X
% 0 XFHA ED 3

« BETWEEN E&F
HBFIOMEMPEE L7z 2 DDEMEDHFEANIZH 2T — X2 WO L ET, 2 DOZMMHEIZ AND THEL T, &4
HZDEDEEENEDT TOLE, ORI EWHIFRMHETHEEEANTLIVTL &5,
AR OHITIE,. prod D price 512350 225 70 DFDITTF— X Z2HRELTWE T,
ossdb=# SELECT * FROM prod WHERE price BETWEEN 50 AND 70;
prod_id | prod_name | price

4+ = +—_—
+ +

1| #HhA | 50
2 | WAZ | 70
(2 rows)
5.1.2 Pa%k
o MBI

HEREKZHHT ., T—X% SQL XCHEHTAZINTE, T—XZ2—HTUHELTI DOMEEZELET,

W5.121 FLEHNEHK

B i

count A% MR F— X DM EKRT

sum BB WHRTF—& (BH) OEEHEEIKT
avg B NEF—2 (Fl) OFYafl% KT
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5 SQLIZ X35 —&R—ADRMEIE M

5.1

HHE T & B

B A

max B HRF—X
XFDEHA.

min B%X T —&
XEDZE.

(B E 7213 XF) DRARMEEIRY
3 — NJET RN G

(BB & 721330F) DORuMEZIRY
I — RIHT KNz FHT

o count B
count BEIE 7T — X DT E B A 2T,

ossdb=# SELECT count(order_id) FROM orders;

count

o sum FE#

sum BIBUIIEE T N F D EEH 2 EH5§ BT,

ossdb=# SELECT sum(qty) FROM orders;

sum

30
(1 row)

. avg B
avg B HRE T N F D 23T 58T,
ossdb=# SELECT avg(qty) FROM orders;

avg

6.0000000000000000
(1 row)

o max BE#
max BIBUIBE T N 2F DR KA %GR 4 5% T
ossdb=# SELECT max(qty) FROM orders;

max

10
(1 row)

o min B

ER

min BIBUIERE S W72 D RuME % FHET 5 BT,

ossdb=# SELECT min(qty) FROM orders;
min

BE  LTT— X DA/

XFT— X DINERIE, XFa— FOWMONEIZ X Y FHliE v E T,
UTroflcid, Te) ~ T5] 2KT UTF-8 OXFaA—F&2RRL., ZTOMEFREDICHERFEADTONTNDE Z L 2MRLT
WEF, max BIECP min BIORER MM > TWD Z E3bh ) 7,
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5 SQLIZ & 2T —&R—ZDEIEIS A 5.1 BHET LB

ossdb=# TRUNCATE char_test;

TRUNCATE TABLE

ossdb=# INSERT INTO char_test VALUES (' &»'),(' \W"),(" 2", 2", &");
INSERT O 5

ossdb=# SELECT string,convert_to(string,'utf8') FROM char_test

ORDER BY string DESC;

string | convert_to

== +
t

b | \xe3818a
Z | \xe38188
J | \xe38186
W | \xe38184
) | \xe38182
(5 rows)

ossdb=# SELECT max(string) ,min(string) FROM char_test ;

max | min
______ fom
& | &

(1 row)

5.1.3 GROUP BY @& &EHEAMOEH»EDLE
GROUP BY Al #f#i5 &, e In/=ATHFE2 I V-7 L, TNEFNDIN— THIZENBEROHEEZTS > e hTEE T,

AR OH%, orders D175 — X % prod_id FIDMEEIZ 7NV — T L, £V — THICENBERTHEZIT>o-TVWET,
ossdb=# SELECT prod_id,count(qty),sum(qty),avg(qty) ,min(qty) ,max(qty)

FROM orders

GROUP BY prod_id;

prod_id | count | sum | avg | min | max

e + _———— + = = R

3| 1] 8 | 8.0000000000000000 | 8 | 8
2 | 2 | 9 | 4.5000000000000000 | 4 | 5
1 2 | 13 | 6.5000000000000000 | 31 10

prod R TIX, prod_id ® 1 Hix [ANPAL TUK, ADRAN2EIEGES N, TDL T IZWFRINZE qty 2EFFLTVE
T, ARMEEIK 13, oL Nz SF—EIZ 10 HENTZ, LWV XS IZAPAZODVTOFERVIHRONE T, H
BRIZ TOAZ) 1E 9, TAa ) E8fE v k52, GROUP BY THE L 72F0&T — 2 izxt U TEE P ITbhE T,

5.1.4 HAVING &

HAVING @25 &, 00— UEBD TN — T2 U TR L B8 0AAZEITS 22N TE LT, HAVING i3
V=TI U TOMOIAAEITS 72, B RITENERTHLHELH Y T,

UTFOHITIE, orders RDITT — X % prod_id FDMERIZZ N — T U, qty FIDOEFHED 10 Kl DFER O ARG L T W
E

ossdb=# SELECT prod_id,sum(qty) FROM orders
GROUP BY prod_id;

prod_id | sum
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5 SQLIZ &2 T —&_— 2O R 5.1 AT LK

(3 rows)

ossdb=# SELECT prod_id,sum(qty) FROM orders
GROUP BY prod_id

HAVING sum(qty) < 10;

prod_id | sum

_________ b

3 | 8
2 | 9
(2 rows)

5.1.5 WHERE A. GROUP BY 4. HAVING G0#EHRIER
SR % - 72 #E Tld. WHERE 4], GROUP BY 4], HAVING WA LA FOEF ClAI N E T,

1. WHERE A & 5471209 548 D A &
2. GROUP BY iz & 3 7V — 71k
3. HAVING A2 & 5 70— TIZ KT 28 0 A A

%3 WHERE ] THMEZG RIZ R 27 2RI U TR D AAD b E T, I ORI TN S N T IR ENBIB ORIz I1E 7%
D £H A, I GROUP BY Al & 5 7V — F{edifibiE 9, HAVING @132 DV — 7T U TENBE TR R 2170,
BEINLHETITESVWTRVIAAEZTVWET,

BlZIE, HBFEHAD “EFHR GRAEMTTOE—Y 3 v DzdIz, BIEOEREER» SO TER) THUSH ) (2 E/dE8%
HEFHUERBOMEMZARND Z 2 2F X T, @FHENE TEREMIT] LWILM428H 2D T, EMERS Z L THINRIZ
RABMEHEHNROFEHERESMO LK £T, OBFTRFEEL VWS THE—Va YOBEZ2 LS MBIZEL LA IEHE
LVHEOBO RGN EVETE, 22Tk NEERLVH L] O XS uglEz2%E 2 THUSHIC Az & EDF A b OFYEAN
80 MzMAB LT,

SQL #EZXBELLTFTDLSIZ%BTL &I,

SELECT s, s, count (*) ,avg (R#0)
FROM 4£#—E

WHERE 4E# BETWEEN 16 AND 18 —-———-——-—- @ FEBOXGTHEICEREVT—4 52BR4
GROUP BY F#p, #uff--—---—------------——- @ Fih, HIERICDEE
HAVING avg(s#) >= 80;-———-----———————- @ FHEAD 80 mAEMR DT — T =M

ZZTHEHUTHRLVDIZQDEMDEME L, @D HDOFEMTT, Fik, MHiM4%E2 HAVING JIZE LD TENTHRL
DTT, BondiERIZZESFALTT,

SELECT F##h, Hulg, count (%) ,avg (%)

FROM 4 —E

GROUP BY i, Hhis

HAVING avg(s=#) >= 80

AND ¥ BETWEEN 16 AND 18;-—————- FEBMODEMG% HAVING BIZ5ER

2200 SQL DEWIE, TOMRBNRAT7 A=<V AIZHNET, 5 [ER - Hlg) 20— TOFHEN 80 Ml ETH B Z &1,
EHEINHREZATHD THEHATE B4 TTOT, HAVING AlIcELIEDH D T8 A, AiEIE. EHNRE TS 16 %L
E18 AT WS &ff% WHERE A CRlik U, M ORAARZITOAEEFFLTVWET, BHEIEMICLIKVAAEZETICIE
f (BESLNEE, FREPZRBIIEZHEENDTL & D) ERNGICHES L. BERIZ HAVING A THERMER D IAATY
9, MEAREFERICEEZ 2T TVWEDOTT,
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5 SQLIZ X35 —&R—ADRMEIE M 5.2 FIffWwAbt

52 EIFWEbht

A W&bHEid, SELECT XOHTE 512 SELECT X2 E17§ % SQL Ol TY, Rl WEHOETHRES Wiz iko
WCTEMWEDEZFETTLI LA TE2DOT, BNGEATOMRIARIZAR Y £9. BlffWEHE1d EXISTS #iAF. IN
HATLHAGDOETEITTEET,

521 EXISTS ®&F
EXISTS #&E 7%, BlfWabEOFERIITE 1 TR U256, ERWEDOEIFREREZEL £,

EXISTS i Tld, £TEMOEDLENELTI N, BINALGTT—XOMED 179 2RIHWAEDLRICEI N TETINE
T, BIffVWEDLEDTE LI ERT ., EOELEINRL 7T — PRI RE L TRINE T,

UToFITIE, EWEHLETprod XHS 1732775 —K2W0 L. BIRIWAHH T orders 125 LT prod_id %Iz [F
CEDFEET 20 2R L E T, AhA. DA, A8 2iForders RIZITTF— X WBEEL TWETA prod_id FIDEAS 4 D
NFFiX orders RIZITT— X DBELEL TWaW 2, EHVWEDLEOREEL L TRINIEA,

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

e + = =

| &#DA

1 | 50
2 | WAZ | 70
3| xov | 100
4 | NFF | 30

(4 rows)

ossdb=# SELECT * FROM orders;

order_id | order_date customer_id | prod_id | qty

|
1 | 2018-01-22 12:34:51.510398 | 1| 1] 10
2 | 2018-01-22 12:34:58.875188 | 2 | 2 | 5
3 | 2018-01-22 12:35:07.440391 | 3| 3| 8
4 | 2018-01-22 12:35:16.847541 | 2 | 1| 3
5 | 2018-01-22 12:35:26.164922 | 3 | 2 | 4
(5 rows)

ossdb=# SELECT prod_id,prod_name FROM prod
WHERE EXISTS (SELECT * FROM orders WHERE orders.prod_id = prod.prod_id);
prod_id | prod_name

_________ e

1| #HhA
2 | WAZ
3 | XOv
(3 rows)
522 INEET

IN #HAEFIZ, BHVaLE DR Z EMWaHE D WHERE A)O5MHIIN T 5fHE L TEIFTTEET,

T DOHITIL, orders £D qty FIDMEH 5 £ D HKEWFTFTF— XD prod_id FDfEH 5. prod D prod_id 51 & prod_name
FOMEREFLTWET,
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5 SQLIZ & 2T —&R—ZDEIEIS A 5.3 HA - WHIBLT — X QHLY B

ossdb=# SELECT prod_id FROM orders WHERE qty > 5;
prod_id

(2 rows)

ossdb=# SELECT prod_id,prod_name FROM prod
WHERE prod_id IN (SELECT prod_id FROM orders WHERE qty > 5);
prod_id | prod_name

4+
+

1| #HDA
3| Xxav
(2 rows)

53 Bft - BFZIBFT—4 DY KL

HAY - BI85 — O3 BUE R LA & B 0 . R R D W ADHEI TV T,

531 BRFX%=ER - RETS

A OB RIFECREIC & > THRR Y £9, PostgreSQL B ED LS LAMERIZHE I N TV S22 HR T 5121E. SHOW
DATESTYLE #ZE17L £7.,

UTOFITIE, ISO FEXRTMDY., 2D HHEDAZRANTHD IR0 £3, AL 2HTRT & & 101-12-05] (3
FEOMAMAZERL T2 ? AT, T2 A-H-ETHERNT 2 LIOBESNTVWELADOT 11 H—12 H—2005 4] &
Fhbh TV T,
ossdb=# SHOW DATESTYLE;

DateStyle

IS0, MDY

(1 row)

ossdb=# select '01-12-05'::date;
date

2005-01-12

(1 row)

78, DATESTYLE #Z#H 352 TEFET, HANZIKIESDIEI WHIFADH B TH A5, F—H—HOMRIZE
BHUXd, FU 101-12-051 &5 XFFE, S 12001 £—12 H—5 H] &I nx Ui,
ossdb=# set DATESTYLE to 'ISO, YMD';
SET
ossdb=# SHOW DATESTYLE;

DateStyle

IS0, YMD

(1 row)

ossdb=# select '01-12-05'::date;
date
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2001-12-05
(1 row)

532 WREKZIZRETS

o now() B
now() BIBUIL. BIEDHN &L 2 S d 5 BT,
UTDFITIE. SELECT XTI L TWE 32, INSERT X% UPDATE X CHBHATE £,

ossdb=# SELECT now();

now

2018-01-23 12:34:56.297675+09
(1 row)

« CURRENT_DATE/CURRENT_TIME/CURRENT_TIMESTAMP 8%
CURRENT_xxx f#iZ. T ZNBIEDOHM, K, B L RAZ2 ST 28%TT.,
ossdb=# SELECT CURRENT DATE;

current_date

2018-01-23
(1 row)

ossdb=# SELECT CURRENT_TIME;

current_time

12:34:56.496858+09
(1 row)

ossdb=# SELECT CURRENT_TIMESTAMP;

current_timestamp

2018-01-23 12:34:56.677673+09
(1 row)

533 XFIDOANEZBNEDOIICHEMT S

FEIFAA - AT -2 2R THEBOBRE UTHN - A ZBBLTWET, ZOMREZ2ZTOF AN - KZIROFIZHHA
THEIENTEET,

ossdb=# CREATE TABLE date_sample (ts_test timestamp);
CREATE TABLE
ossdb=# INSERT INTO date_sample VALUES (now());
INSERT O 1
ossdb=# SELECT * FROM date_sample;
ts_test
2018-01-23 12:34:56.907503
(1 row)

Wik TBEREZ) Tk <, T20184E 1 H 23 HI O X512 XFF & UTHRE I NN O % HABLOFNZMENT 5 Hik%EHE
AL ET, to_timestamp B ZEMHVE T,
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W53.3.1 to_timestamp BIEDFEWE

to_timestamp( XFF/',' 7#—< v k")

ZZCXESNG A - B e U TR BE TR X 59 (2018 /8 1 H 23 H. 23-JAN-2018 72 &), ZDHRE 7+ —< v
MEDTHRELET, 74 —<v b3, XFFHORFROVEN - RLIcLBT s &z, H-H K- -Porhz
KIPERETEHDTY,

W5332 7#—<v hDIEE

NRE—>  FiH

YYYY P54 Hi

YY PEI5 2 #i

MM BiEcHERT

MON A% DEWK (JAN, FEB: - - &)
MONTH H#% (JANUARY. FEBRUARY - - - &)
DD H

HH 12 B RO (AM/PM & —#I2f5E)
HH24 24 WKL O

MI vax

SS »

MS IUP

US <A 7 1R

ENHOHZRTHAEL &S5, HAED 20184 1 H 23 H) FEXITXFEHTTH, FOXEFHIZIZHAMNZET [2018)
M1 1231 R"EEFNTVWET, ZOBEFPHNDOE DM 2RI L7 +r—~v MEELE T,

ossdb=# INSERT INTO date_sample VALUES (to_timestamp('2018%F 1 B 23 H','YYYYH MM A DD H'));
INSERT 0 1
ossdb=# SELECT * FROM date_sample;
ts_test
2018-01-23 12:34:56.907503
2018-01-23 00:00:00

(2 rows)

ROBITIE, TSI - 43 - BETHRIILTOWET, 1281 72 Tlk AM/PM BRETIEH D FEAMN. 74+—<v FTIE
THH24| & 952 & T24HKLD 12 (EF2Ebo/el5) THHEILEWRTEET,
ossdb=# INSERT INTO date_sample
VALUES (to_timestamp('23-JAN-2018 12:34:56', 'DD-MON-YYYY HH24:MI:SS'));

INSERT O 1

ossdb=# SELECT * FROM date_sample;

ts_test

2018-02-19 02:55:32.907503

2018-01-23 00:00:00

2018-01-23 12:34:56

(3 rows)

oI 2MTOTF—RZBMUET, SHIZAM/PM 2R LT 12BHXLTI74—<y hE2EELTVET,
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ossdb=# INSERT INTO date_sample

VALUES (to_timestamp('23-JAN-2018 AM12:34:00', 'DD-MON-YYYY AMHH:MI:SS')),

(to_timestamp('23-JAN-2018 PM12:34:00', 'DD-MON-YYYY AMHH:MI:SS'));
INSERT O 2
ossdb=# SELECT * FROM date_sample;
ts_test

2018-02-19 02:55:32.907503

2018-01-23 00:00:00

2018-01-23 12:34:56

2018-01-23 00:34:00

2018-01-23 12:34:00

(5 rows)

5.4 HBHMRHEE

JOIN Az & 2 @E OFEGOMIZE, INBEAPHOHEEG L Vo AN TFHEL £9,

5.41 #HEEE

JOIN HJIZ & 2 ME DS (Bl E) Tl A THIROMAIZ. HERMBITED LSBT T — ZAMWEEL RV &R
WZIEEENEEA,

UTFOHITIX, customer KIZH 72T F— X E2BIML, @EOMAETLEDIEHTEOEHEP VWL DENZLZIELTWE
T, UL, cusotmer FIEN U 721EH 0 OBEFFEIL, orders £% AT HIFEEENH D THA DT I ORI ISBERFLE
WO TR FE oL BENETA,

ossdb=# INSERT INTO customer (customer_id,customer_name) VALUES (4,' BEERE');
INSERT 0 1
ossdb=# SELECT * FROM customer;

customer_id | customer_name

BAME
X

| frBkraE
I
I
| BEERE

Bsw N

(4 rows)

ossdb=# SELECT c.customer_name,o.prod_id,o.qty
FROM customer c

JOIN orders o ON c.customer_id = o.customer_id;

customer_name | prod_id | gty

- + e
L4 HES I
SARME I
ST |
SARYIE I
EEEE I

(5 rows)

N = W N
S w 00 o

IFEG 1L, FHORIZUDGFEEL R WO AETHATLE T T — R EMBBERICEGL IR TELRHEEHANTT,
LEFT OUTER JOIN %5 &, #H&EDEMIIKAZRDITT — X BT RTHMBHERICEEND L5100 T,

customer £ % ZMMIIZ U7z orders & & DN EZIT>TVWET, LOHlE £ B D%, [JOIN] %2 [LEFT OUTER JOIN|
WWEBLUZZITTEN, 259252 LT orders RICHEMY T BITVEIELRVEE D, customer RIZEL T — XIFb N7 < &
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5.4 HHERES

RIZEG ISR ET, BEFEE WO EEHIH > THRBEERIZIEE->TWEE00, lREEVPENZ RO EDTT,

ossdb=# SELECT c.customer_name,o.prod_id,o.qty
FROM customer c
LEFT OUTER JOIN orders o ON c.customer_id = o.customer_id;

customer_name | prod_id | gty

L TEHES I
WARYE I
EEE I
I
I
I

SARME
=iEE
pRERRAE

(6 rows)

N = W N
> w 0 o

BRROMBES S ARET T, U TOHITIX, X 5I12HD prod &% LEFT OUTER JOIN AJ CHE& L TCWE$, prod_id %

EMAICEESBATHET,

ossdb=# SELECT c.customer_name,p.prod_name,o.qty

FROM customer c

LEFT OUTER JOIN orders o ON c.customer_id = o.customer_id

LEFT OUTER JOIN prod ©p ON o.prod_id = p.prod_id;
customer_name | prod_name | qty

== + = 4+
+ +

SmARME | #HA | 3
e | #HA | 10
=iEEE | YAZ I
SmARE | YAZ |
EEEE | x> I
BRIERE | |

(6 rows)

JRPUZ G U T, FULL OUTER JOIN % RIGHT OUTGER JOIN HRIU XS HBEZHTHEI Z N TEET,

542 V0OXFEE

ETOEHFHLEROMAGLEEIET 2 L5 RMVWELE TR, MAaKt2EeL2wro2EEa2HHLET, UTOH
Tl&. curotmer & (417) & prod & (417) »HHEIND 2 2MAADLEDNNX -V (Ux4=1617) ZRBFLTVWET, &
ONEFEG DFRERP S, THEFERBETHTGEINZNTF] LW MAEDLEIIEROTF - RICRFELBRWZ bR TW»

E9 JUAMEDLAERTRTOAREDH HMAADLELZIEFELTVWHEDTY,

ossdb=# SELECT customer_name,prod_name
FROM customer c

CROSS JOIN prod p;

customer_name | prod_name

= + e

+

e | #HA
SARE | #HA
=iEEE | #HA
BRI R | &DA
G EES | WAZ
SARME | WAZ
miEEE | WAZ
R A | WAZ
s TS | xOv
LPI-Japan 55
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SARE | xOv
=L | *xOv
BRERAE | *Ov
e | NFF
A | RFF
s | NFF
BRIFURIE | NFF
(16 rows)

PARD &5 iz, #4142 JOIN A& WY, FROM AO#IZH VY XKY D TEEODERE WD Z e THRUERIMEFONET.
(ZD5G. EERMEVPBEREEIZ ONADADL D IZ WHERE Al 2 HWET,)

ossdb=# SELECT customer_name,prod_name

FROM customer c, prod p;

customer_name | prod_name

TrkmE | &#HA
SARYEE | HHA

I | &#DA

543 HEHA

HOMEAIX 1 2DKEZ 2 DDORIZANTTHAETIMEEAATT, 20L&, 220K LTRNTED, RKICHZHZMED
RIEDRH D T,

UTFOFITIE, TRTOEMMHDMAGHLED DB, flilEDEFA 100 Kin & w2 MABDLEDAEMREL TWES, prod £
12oUHH 0 EFRAD, prod £ZMLTpl FXE p2E£D 2 DDRIZHLTT, pl & p2 ZHHES (FTRTOMASDLEEI
DHiTHEA) L. it DEEHIE LT WHERE A O &M T DIAAZIT>THE T,

ossdb=# SELECT pl.prod_name,p2.prod_name,pl.price + p2.price AS pricesum

FROM prod pl,prod p2

WHERE pl.price + p2.price < 100;

prod_name | prod_name | pricesum

4

= + =
+

+

HHA | NFF | 80
N+ | &HA | 80
Avabs | NFF | 60
(3 rows)

INEFTRALDLPDIZS WS LN ERAD, BRREZETLTAD L LD D ET, prod RIZELATDT — &
A2TWVWET,
ossdb=# SELECT prod_name,price FROM prod;

prod_name | price

___________ oo
HD A | 50
YAZ | 70
XAy | 100
NFF+ | 30

(4 rows)

Nz HOKETHZ LT, 200 EZEIGEOMAGDEERLERL £7, MAGbRIZEInAEZHVNE T,
ossdb=# SELECT pl.prod_name,pl.price,

p2.prod_name,p2.price
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FROM prod pl,prod p2;

prod_name | price | prod_name | price

= + = + == +—_—
+ + +

HD A | 50 | #B A | 50
HD A | 50 | WAZ | 70
HD A | 50 | X@Av | 100
HHA I 50 | /NFTF | 30
YAZ | 70 | HDA | 50

THIZZOMBOLIZ, TZLDEFSHEERRLTAEL £,

ossdb=# SELECT pl.prod_name,pl.price "ffii& 1",
p2.prod_name,p2.price "ffii% 2",
pl.price + p2.price "&Ft"

FROM prod pl,prod p2;

prod_name | ffit 1 | prod_name | ffi#& 2 | &5t

4+

+ = | D, + e
y 1 y

A A | 50 | &b A | 50 | 100
DA | 5 | WAZ | 70 | 120
DA | 50 | XAV | 100 | 150
HMVA | 50 | NFF | 30 | 80

I 70 | HDA | 50 | 120

WAZ

Z ORERITH LT, THEHREAAY 100 FIRR ) &5 WHERE &fF2iBinL £7,

ossdb=# SELECT pl.prod_name,pl.price "fffif& 1",
p2.prod_name,p2.price "{fi& 2",
pl.price + p2.price "&il"

FROM prod pl,prod p2

WHERE pl.price + p2.price < 100;

prod_name | {fi#& 1 | prod_name | ffit§ 2 | &&t

HD A | 50 | NFF | 30 | 80
NFF | 30 | &b A | 50 | 80
NFF+ | 30 | NFTF | 30 | 60
(3 rows)

H LI SELECT Y A MZHET 53 D2 BERD DITRNITTOBRMB SN E T,

5.5 LIMIT &I & 2 RBRITEHIR

LIMIT A& {5 &, RBETMY BT —XOREFIRT 2 eATEES, BHEDO SQL XORKRTIE, FMEICUTIEES
T =R ARTERRINTLEVE T, LIMITAZBEST 2L BELTHIHRAZTEMO HEET,

55.1 LIMIT £EVIEDHE

FVWEDLEORRIZIEREVPHIESNTVEEAN S, HRICHE LTI 117121k, ORDER BY 1% ffi-> Tfr 5 —& @
WOEEEST 2HELDH D £T,

AR OHBITIE, orders £H 5 3T T TF—X2MOELTWET, HP2HEEXE57-D1Z, order id FTHREZ 217>
TVWET,
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5.5 LIMIT T & % #RER47 80 iR

ossdb=# SELECT * FROM orders ORDER BY order_id;

order_id | order_date | customer_id | prod_id | qty
- T - - T + —4—————

1 | 2018-01-22 12:34:51.510398 | 1| 1] 10

2 | 2018-01-22 12:34:58.875188 | 2 | 2 | 5

3 | 2018-01-22 12:35:07.440391 | 8 | 3 | 8

4 | 2018-01-22 12:35:16.847541 | 2 | 1| 3

5 | 2018-01-22 12:35:26.164922 | 3 | 2 | 4

(5 rows)

ossdb=# SELECT * FROM orders ORDER BY order_id LIMIT 3;

order_id | order_date | customer_id | prod_id | qty
______ b — — _— —_—— ——
1 | 2018-01-22 12:34:51.510398 | 1| 11 10
2 | 2018-01-22 12:34:58.875188 | 2 | 2 |
3 | 2018-01-22 12:35:07.440391 | 3 | 3 |

(3 rows)

5.5.2 OFFSET &

OFFSET W& MlAEDED Z LT, KEPSABERITHEERITLTLSIGT—XEMO T I LN TEET,

BN o#ITIE, OFFSET HIOfE LT 125X TWADT, 1{IRIELT2/7HA2S 347DIF 7T — X2 MO L TVET,
ossdb=# SELECT * FROM orders ORDER BY order_id LIMIT 3 OFFSET 1;

order_id | order_date

| customer_id | prod_id | qty

L
+

2 | 2018-01-22
3 | 2018-01-22
4 | 2018-01-22
(3 rows)
LPI-Japan

12
12
12

:34:58.875188
:35:07.440391
:35:16.847541

+

+ +
+ +

| 2 | 2 |
| 3 | 3 |
| 2 | 1|
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6 T—IN—REREDHHA

T—AR—ZADT—RDOBEMNEED, J OIS 72D T —ER—ADEHZE LoD LTI MBERH VT, Z
DETIEFFEF—, MBF - DT —ER—ADERITHEL B IBHEE. ¥ — 7 Y AR EOMERZRBREIZ DWW TR L
E3®

6.1 ET¥—

Ex—lk ROTFT—2%2-BIHEMTEL 120 E0FI0Z 2T, [—E] (UNIQUE) ki, FIOMAEHEL THARNWI &
TY, ~BThBHOILE [—EX—] LU ET, EF—F—BF—Th oMU, BTEPA>TVEIBRENHY £T,
BPERA->TWBHZ L% INULL Tid%\ ] (NOT NULL) &IFO%§, NULL DWW T OFEMIE#BAL £ 3,

UTOHITIE, orders £D order_id 5% &M TNERHED — T Z T2 MO T Z 2N TEETH, customer id 51 % et
T2 EBDITT—RZPMOBINTLENET, ZOHA, order_id FlIE—HOEEFKFOOTEF—L UTHATEET
M. customer id FIF—ZDMEZRFOZ LI TERVWEEISNETOT, EF—ITFRD FHA,

ossdb=# SELECT * FROM orders WHERE order_id = 1;

order_id | order_date | customer_id | prod_id | qty

= + == == == + =
t y

+ —t—————
1 | 2018-01-22 12:34:51.510398 | 1] 1] 10
(1 row)

ossdb=# SELECT * FROM orders WHERE customer_id = 2;

order_id | order_date | customer_id | prod_id | qty
2 | 2018-01-22 12:34:58.875188 | 2 | 2 |
4 | 2018-01-22 12:35:16.847541 | 2 | 1]

(2 rows)

6.1.1 EF—%28EEIS

EF¥—%24E T 521d. CREATE TABLE X CRDIERIFIZIRET 25, T TIT/ERINT WS RIZH LT ALTER TABLE
XTHELET,

W6.1.11 FF—%$EET S ALTER TABLE XDEX

ALTER TABLE %4 ADD PRIMARY KEY (BI& [,...])

UTOFITIE, prod BD prod_id 5l EF—IZHEELTWET, EF—2BETI L. MEE2EELTEZHODD1 VT v o
APEBINT (B fEREnE S, EF—IHEINAFICIE, NOT NULL filf2%E S, (54 pkeyl &5 4
HID—REA VT v 7 AMWERINET,
ossdb=# ALTER TABLE prod ADD PRIMARY KEY(prod_id);
ALTER TABLE
ossdb=# \d prod
Table "public.prod"
Column | Type | Collation | Nullable | Default

+
P

= + = | D, ==
t 1

prod_id | integer | | not null |
prod_name | text |
|

price | numeric |
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Indexes:
"prod_pkey" PRIMARY KEY, btree (prod_id)

orders Z® order id #]. customer ® customer id #bH EF—L UL THELTHE XTI,

ossdb=# ALTER TABLE orders ADD PRIMARY KEY(order_id);
ALTER TABLE

ossdb=# ALTER TABLE customer ADD PRIMARY KEY(customer_id);
ALTER TABLE

BE XX —RHETIE. UHON=Ya v TRA VT v 2 AERNIERT 5D A v £ —ID I TV Ld,
PostgreSQL 10 TIEA v —VHNIEH 0 A, BHEFEICL S TEERA v —VIZENINE LD, X—=Y a3 il&o>T
Ay -V OHBEPREINTVET,
ossdb=# SHOW client_min_messages ;

client_min_messages

notice

(1 row)

ossdb=# SET client_min_messages TO 'DEBUG1';

SET

ossdb=# ALTER TABLE customer ADD PRIMARY KEY(customer_id);

DEBUG: ALTER TABLE / ADD PRIMARY KEY will create implicit index "customer_pkey" for table "customer"
DEBUG: building index "customer_pkey" on table "customer"

ALTER TABLE

6.1.2 EX—0DEMFERHERT S

E¥—%ET 5L, [—El (UNIQUE) T INULL Ti&%\ ) (NOT NULL) & WS Hl#asEsnEzd., 20, 0 k5
REIFNERK T 27T — R DAN R ENTERL R £T,

UTFOHITIE, prod #DEXF—TH % prod_id D% #E L\ (NULL i272%) INSERT X%, BEZFEEL TWAIEEH
FLTW3S INSERT XWBEF—IZ->TWVWET,

ossdb=# INSERT INTO prod (prod_name,price) VALUES (' 3 \LA\',60);

ERROR: null value in column "prod_id" violates not-null constraint
DETAIL: Failing row contains (null, $ LA, 60).

ossdb=# INSERT INTO prod (prod_id,prod_name,price) VALUES (4,' §L\H\',60);
ERROR: duplicate key value violates unique constraint "prod_pkey"

DETAIL: Key (prod_id)=(4) already exists.

ossdb=# INSERT INTO prod (prod_id,prod_name,price) VALUES (5,' 3 \L\A\',60);
INSERT O 1

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

+ = + =
+ +

1| &b A | 50

2 | WAZ | 70

3| xAY | 100

4 | NFF | 30

5 | T | 60
(5 rows)
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6.1.3 HEEIINSLBEF—

[EF—F—BIf7T =X 2#HT5 1D EDF]) LHALEY, BSOS REZEF—2RETHILEHARTT, ZH
EEEEF—. FLBEAF-LIFUET,

2 T 2MILERS 3HF] OLOIL, BROEZENPSE D VDL BGEPEAEF—DRVWAITT,

ossdb=# CREATE TABLE student (class TEXT,no INTEGER,name TEXT);

CREATE TABLE

ossdb=# ALTER TABLE student ADD PRIMARY KEY (class,no);

ALTER TABLE

ossdb=# \d student
Table "public.student"

Column | Type | Collation | Nullable | Default
class | text | | not null |

no | integer | | not null |

name | text | | |
Indexes:

"student_pkey" PRIMARY KEY, btree (class, no)

6.2 HERF—

¥ =12, ZOFOMEPIMMDRDEF— (F/2IE—EF—, UBEERK) IZFEELTWBHIDOZ & T, AHF—»r1lokD
EXF—DOfiESRTEILE HMEF—2). ZRLTVWEREDEXF—% [Bx—) LWUET,

6.21 SRESMEHN

MRXF—2ETV, BTBEF—IEVDH D L RFHT DI &% BNEF—Hf1. ®2 0 TSRESEH] 2P0
T, AMBF —HIRBRETND &, BRF—ITFEEL RV EZ N —IZHA LD, SF—ITEEL R WEIZMNEF — D
MeEHRLELILETHLLT —IZREDT, MEF—DEAPHEX HIZL>TLUESIDEBHS I EMNTEEY, 7z, SMB
F—POSBMINTVLIHEEZSRF —DOHIRTEI L TERLDDT, MORDINEF —CHAINTVSMEPSIKT
Sl RBILHLHY EEA,

622 HAEBFXF—%EETD

X —%fEET 2121k, CREATE TABLE X TROEMFIZIEET 2. T TICERKINTVWERIZE LT ALTER
TABLE X THEL £,

W6.221 AEBF—%IEET S ALTER TABLE X DHEX

ALTER TABLE 3X#% ADD FOREIGN KEY (%14) REFERENCES ZBX (ZR+—%)

T OHITIE, orders D customer_id 5 & prod_id FiZ/AMEF—%2FELTWVWET,

ossdb=# ALTER TABLE orders ADD FOREIGN KEY (customer_id) REFERENCES customer (customer_id);
ALTER TABLE
ossdb=# ALTER TABLE orders ADD FOREIGN KEY (prod_id) REFERENCES prod(prod_id) ;
ALTER TABLE
ossdb=# \d orders
Table "public.orders"
Column | Type | Collation | Nullable | Default

LPI-Japan 61 https://oss-db.jp



6 T—RRN—AEHDEH 6.2 SMB¥x—

= + == ==
+

+
|
|

+
|
|

+

order_id integer not null

order_date timestamp without time zone

|

|
customer_id | integer

I

|

prod_id integer
qty integer
Indexes:

"orders_pkey" PRIMARY KEY, btree (order_id)

Foreign-key constraints:
"orders_customer_id_fkey" FOREIGN KEY (customer_id) REFERENCES customer (customer_id)
"orders_prod_id_fkey" FOREIGN KEY (prod_id) REFERENCES prod(prod_id)

ossdb=# \d customer
Table "public.customer"
Column |  Type | Collation | Nullable | Default

______ —_ - —_ —_ ——————

t t t +

customer_id | integer | | not null |
customer_name | text | | |
Indexes:
"customer_pkey" PRIMARY KEY, btree (customer_id)
Referenced by:
TABLE "orders" CONSTRAINT "orders_customer_id_fkey" FOREIGN KEY (customer_id) REFERENCES customer (customer_i

UTFOHITIE, £T customer RIiZ customer_id FIDED 4 DITT — XD\ 72D, IMBF —HIFNIEK LTI =T 5T
W, RIZ, prod FIZ prod_id FIDED 6 DITT — X3\, HAEREF—HICER L TCTZ I —IZHm>TWVWET,
ossdb=# INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty)

VALUES (6,now(),4,6,6);

ERROR: insert or update on table "orders" violates foreign key constraint "orders_customer_id_fkey"
DETAIL: Key (customer_id)=(4) is not present in table "customer".

ossdb=# INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty)

VALUES (6,now(),3,6,6);

ERROR: insert or update on table "orders" violates foreign key constraint "orders_prod_id_fkey"
DETAIL: Key (prod_id)=(6) is not present in table "prod".

order_id prod_id prod_id prod_name price

1 1 1| &#h A 50
2 2 2| hal 70
3 3 3| A0 100
4 1 4 | J)\F+ 31
5 2 5| g 60
@INSERT= ° ° QBBEAMFIVY

|
prod_idHh'6miT—4 (3N zeb. INSERTIE T = —

B 7 AR — R
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@ INSERT Tld, EIFEEHU 7 prod_id = 6 2%®, prod_id =5 2fAL 3, SEEHHER IIFEERES, EWIC
INSERT »58T L £ U7z,

ossdb=# INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty)
VALUES (6,now(),3,5,6);

INSERT O 1
ossdb=# SELECT * FROM orders WHERE order_id = 6;
order_id | order_date | customer_id | prod_id | qty
- e - - e + —————=
6 | 2018-01-23 12:34:56.149141 | 3 | 5 | 6
(1 row)

ossdb=# SELECT o.order_id,c.customer_name,p.prod_name,o.qty
FROM orders o

JOIN customer c¢ ON o.customer_id = c.customer_id

JOIN prod p ON o.prod_id = p.prod_id

WHERE order_id = 6;

order_id | customer_name | prod_name | qty

4 I n

6 | =BME | Tuh | 6

6.2.3 CREATE TABLE X TExF—. HEF—%HRET S
FF¥—, HF—I1d CREATE TABLE X THRETH I LATEET,

AIRDHNE, prod #. customer #. orders FIZEF—, MEF—%FET 5 CREATE TABLE X T, SMBF—%2HET
I BT — LR B MORDEXF—DBEL D720, BICSREOKREERL £T,

ossdb=# DROP TABLE orders;

ossdb=# DROP TABLE prod;

ossdb=# DROP TABLE customer;

ossdb=# CREATE TABLE prod
(prod_id  INTEGER PRIMARY KEY,
prod_name TEXT,
price INTEGER) ;
CREATE TABLE
ossdb=# CREATE TABLE customer
(customer_id INTEGER PRIMARY KEY,
customer_name TEXT);
CREATE TABLE
ossdb=# CREATE TABLE orders
(order_id INTEGER  PRIMARY KEY,
order_date TIMESTAMP,
customer_id INTEGER REFERENCES customer (customer_id),
prod_id INTEGER  REFERENCES prod (prod_id),
qty INTEGER) ;
CREATE TABLE

624 EF— HAEMF—IEBEDLH?

FFXF—PHMF—2HRETEILT, RICE->TEELAMZANZY, MEZTHT X228 KBLTLE-EDTEI L%
i eNTEET, Kifi. —HHNTH > THIZEEEPIHNTWAEWREZHALLLBR>TLEIDT, T—REAVTF

LPI-Japan 63 https://oss-db.jp



6 T—AR—ZAEHDILA 6.3 IEMML

FURTEBREIAETT, REIZ2HEST, T—R2DEAEF v 72T —ZR=ADHTIFI>DTIERL, 77
r—=a i CITo &SI TEZI LAV ET,

ELLNRRWPER—HIZIZE X EEAN, BAWIZT A R=2A{ITEF —PIBF —DREEITWV. ¥ AT LEH LT
HEGAITRHINEIRD ED L FEZTBTEINTLE S, D eb&EN LT, EF— ABF—DFEZHIEETY, £
Too T—RANR—ARFOBIZ, BbT 2 ERILEEDALITIBENHD T,

6.3 IEFRIL

ERfEE, V=Y a P T —ER-2AZED LI T— X e BiNT 202 kDD T — X R—ARKFOFIETT, VL —
VaFTNT = RN=ARROWATH T — X ERNT 50T, EERDOITT -2 2REATHAL P TV L S ICEEORIZH R
UTWLEEREEZEZNIFRWTL & 5,

R 1 ERE (INF) % 2 EHE (2NF), £ 3 EEE (BNF) R OEAH b £9, s 2, BRI ED
BIZREFIDEINTHIATHWEZY, DEITEZETENTNDORITIY Y TN BEEEIZZ > TWK DT, 775 =Rz 58
EXHIER, T— X DB E 2T > 2RI MEBPRET 2 AREEMES Ro TV EE T,

AEBTIHEFLIZOWTEAMICIZMEH U T AN, T—ER—ADHEH 21T DI > TR IFNERS R WEX ST
FTOT, EMERETEHLTATLEI N,

6.4 NULL ICD2WT

NULL (XV) {3 TRH &£7203 TRE] LERINLBOT, (Lo  EH) BT CRRlshEd, HfEoror
XFEDZEH, BXFIRENENT — XM 5] RETTH, NULLIZT =& TN WS REEZRLTVET,

6.4.1 NOT NULL %%y

FZ NULL 23 & 2054, REHT NOT NULL filf 232 U Ed, NOT NULL FIIAEE & 7251213 THEA B E
ERDET, EF-BLTHEELELTDZOT, EF—2EHT DL HBWIZ NOT NULL flfIAEInEd,

AR DOHITIE, customer D customer id FINEF—2 L THEINTWS D, NOT NULL HHBNEEINTVWET,

ossdb=# \d customer
Table "public.customer"
Type | Collation | Nullable | Default

+ —_ - + = + =
+ + + +

Column

customer_id | integer | | not null |
customer_name | text | | |
Indexes:
"customer_pkey" PRIMARY KEY, btree (customer_id)
Referenced by:
TABLE "orders" CONSTRAINT "orders_customer_id_fkey" FOREIGN KEY (customer_id) REFERENCES customer (customer_i

6.42 NULL OHIE

NULL 3% Firz72 Wiz, BEOEEF 2 M- 254N TIIRET 2 2 e B TEEE A, FOMEA NULL 2 &5 % 5t
HIET Bi21%, IS NULL B 7, IS NOT NULL & 72 #HU £9. UTFOHITIL, price 55 NULL THRWTE LT 4
MA ] %, price 5128 NULL TH 547 [R5 ] % INSERT L, ZNZNME L TWVWET, (prod RiZTF — X H R WIREEN 5
INSERT LCTWET,)

ossdb=# INSERT INTO prod VALUES (1,' &M A',50);

ossdb=# INSERT INTO prod VALUES (6,' AED ! ,NULL) ;

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price
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- + = +—_—
+ +

1| #HDA | 50
6 | XED |
(2 rows)

ossdb=# SELECT * FROM prod WHERE price IS NULL;

prod_id | prod_name | price

6 | XED |
(1 row)

ossdb=# SELECT * FROM prod WHERE price IS NOT NULL;
prod_id | prod_name | price

+
+

1| &#hA I 50

4
+

(1 row)

6.4.3 NULL OEHEEHTOEY KL

HHEF L TIE NULL 3 fEHE N 22D 0 £ 9, UTOHITIE, count(*) TRXZDLDDITHEHA2LG L.
count (price) T price SIDMEDHE A 25 EEHRTVWET,
ossdb=# SELECT count(*) FROM prod;

count

count

price 5D &5 sum(price) & A, /N max(price) 72 EDEMEMCHEMBITHE L LW L IXHATT A, F¥
avg(price) TIEESTL &£ 50,
(BOADEE T50 M1 +XE5DEE [REAI) + 247 = 25 0

ERWERAN?
ossdb=# SELECT sum(price),count(price),avg(price) FROM prod;
sum | count | avg
_____ om e - -
50 | 1 | 50.0000000000000000
(1 row)

FEEITIE, BIEE D count (price) DFRMNSE LN 5B, NULL IZFIHHEEFE T 2720 DTHIZIEED SN T
50M + 117 =50M
EWVSRERIZIED F LT,

6.4.4 ZEF

NULL &7z D& LT Z=xs] RdHb 9, 22xFiE, INSERT X TXFEHBDFF =22 7] (Y TNVox— %2
D) TRETEET, EXFIZ NULL TiEZwo T, NOT NULL $l#Ic#K U 8 A.

HUTFOFITIE, prod &D prod_name FIZELFDITT—X%E ASILTWET, price 5lid NULL & U % L7z, prod_name
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6.5 Y—rvA

Fl% IS NULL &fF CHER L £ L7, ZXFd [EDERH 5] RETIT DT, IS NULL #HEFCRIRRINEFA, —A.

NULL % #f A U7z price 5i% IS NULL THEIhE T,

ossdb=# INSERT INTO prod (prod_id,prod_name) VALUES (7,'');
INSERT O 1

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

4+ = | D
+ +

1| &b A | 50
6 | XED I
7| |

(3 rows)

ossdb=# SELECT * FROM prod WHERE prod_name IS NULL;
prod_id | prod_name | price

4+ = +—_—
+ +

(0 rows)

ossdb=# SELECT * FROM prod WHERE price IS NULL;
prod_id | prod_name | price

4 = | D
+ +

6 | XED I
71 |

(2 rows)

65 Y—U VX

V= v (JEFE) &, #EEE2ERTAHAETY, e XIEY— v A% INSERT XOHTHHAT S &
LTHIAINEDT, IDBEREEELL —EIZULAWHOEZISDIZELTWE T,

6.5.1 —7 Y RDIEK

V=7 v A%EEERY 5121k, CREATE SEQUENCE X Z2fHHU %9,

W6511 >—45 Y RDEMEX

CREATE SEQUENCE ¥—# v 2%;

W6512 Y—4YADTITAIME

HA fifi
PapfE 1
wmE 1

BAfE 2 D 63 %-1(9,223,372,036,854,775,807)

6.52 ¥—i7vRDEME

= v AR OB EMS Z L THEERODHLAZD, HEHRELZDTEIENTEET,
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6 T—AR—ZAEHFEDIGH 6.5 Y= VA

o MEDEZERY
V=V ADBEDMEERLET, V=T VADERIEHFINETA, Yy a AT EEY TV ADEEIND H
LTWARWGEAIFZS -2k £,

currval(' =4V 2RE&")

« RDEERL. EEEHIT D
BEHEORDEEZE LT, =7V ADEEZROMEIZEFRLEST, T7AVPTREY—FTF Y ADfEIF 1 $Fo8x T <
DT, BUEMEN 1 Zo 2R OEIZ 2 720 £, RAMEIZET S, T 74V b Tld nextval OFFOH LIZT
F—iZm b Ed,

nextval(' ¥—4 VRE")

« V—HVADEERET S
V=TV ADEERELUEICREL T,

setval(' ¥—4 U RE&"', (&)

LR OHITIE, order id_seq =7 VAN SfEEZRO L TWET,

ossdb=# CREATE SEQUENCE order_id_seq;

CREATE SEQUENCE

ossdb=# SELECT currval('order_id_seq');

ERROR: currval of sequence "order_id_seq" is not yet defined in this session
ossdb=# SELECT nextval('order_id_seq');

nextval

ossdb=# SELECT currval('order_id_seq');

currval

(1 row)

ossdb=# SELECT nextval('order_id_seq');

nextval

(1 row)

setval() BB Z S &, =T U ADEEHERETEEY, RETHRMEIX 1 »S5DIETT,

ossdb=# SELECT setval('order_id_seq',0);

ERROR: setval: value O is out of bounds for sequence "order_id_seq" (1..9223372036854775807)
ossdb=# SELECT setval('order_id_seq',100);

setval

ossdb=# SELECT currval('order_id_seq');

currval
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ossdb=# SELECT nextval('order_id_seq');

nextval

6.53 Y— 7 VR%SQLXTHEAT 3
V= v AlE, 722 ZIX INSERT UZHARATHAL £ 9.

HUTOHITIE, orders #BAFT —& % A9 % INSERT T, order_id #IDfE% order id_seq ¥ —7 Y A SHFL TW
ES A

ossdb=# TRUNCATE orders;

TRUNCATE TABLE

ossdb=# SELECT setval('order_id_seq',100);

setval

ossdb=# INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty)
VALUES (nextval('order_id_seq'),now(),2,3,7);

INSERT O 1
ossdb=# SELECT * FROM orders;
order_id | order_date | customer_id | prod_id | qty
- - - - +———= + —+————=
101 | 2018-01-23 12:34:56.426626 | 2 | 3 | 7
(1 row)

6.5.4 V= VRERUVE

V= VAo THBIZEBZZEL I LN TEETH, ET LA SQL XAKRMBUZGATEY =T VADMHEIZEATL F
WET, IO HBFIZRoTWRWL, Whd TROE] BPHEAELET, V=T VY AREEWEFE LRI T 20 TR L,
TR EREELIOIINETT, e ZERTOFVEIBREINTLUEZIRE, Ee2aEBEciEzl{hoTLEVET, ¥ —
TUARBHLETEIT—ZE2RINTEEODEHL TWIRWMEL EID Y5 A AT L% LIZssIz a0 £9,

R OfITIE, INSERT XTI —TEBLTH, =TV ADENEATL F > TIRO INSERT SCTRUENFKEAEL TV
7,

ossdb=# SELECT currval('order_id_seq');

currval

ossdb=# INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty)

VALUES (nextval('order_id_seq'),now(),10,4,7);

ERROR: insert or update on table "orders" violates foreign key constraint "orders_customer_id_fkey"
DETAIL: Key (customer_id)=(10) is not present in table "customer".

ossdb=# SELECT currval('order_id_seq');

currval
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(1 row)

ossdb=# INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty)
VALUES (nextval('order_id_seq'),now(),1,2,5);

INSERT O 1

ossdb=# SELECT * FROM orders;

order_id | order_date | customer_id | prod_id | qty
- === -- - === + =
101 | 2018-01-23 12:34:56.426626 | 2 | 3 |
103 | 2018-01-23 12:35:59.329873 | 1] 2 |
(2 rows)
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7 JRIVF1—H—TOFHA

PostgreSQL ¥V F 1 —HF—DF—ZR—ATT, HHOLI—YV -2 R1I2Z LT, 521 —Y—FROT—XEFEH
TE, 22—V —IMRBOAITADLIICTERE, -V —BIfFRAET—EAR—ADEER2EZX -0 TEHI LN TE
9,

7.1 21— —DEK

PostgreSQL O 1 —¥ —%{EK3 %121k, CREATE USER X 2L 9, /2, Linux DI Y > K F 4 95 createuser
AXVREFHLCE -V —2/ERTEET,

AP —ZHERTHITIE\du AR IV Y REEGFLET,

UFOFITIE, 22— —sato ZfFLTWET, Z0I—HF—THI A v FHLEIBERARAT-FBHEELTVET,
[postgres@localhost ~]$ psql ossdb
ossdb=# CREATE USER sato PASSWORD 'sato';
CREATE ROLE
ossdb=# \du
List of roles
Role name | Attributes | Member of

4 = = = = = = + ==

+ +

postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {3}
sato | | {3

ATOFITIX, Linux DI Y KT 1 U5, createuser A7 > K2 L Ta—H— suzuki Z2/EKLTCWET, -PA T =3
VEDIFLE, TQA—Y—Tul A UL SITBERNAY - FeWGEATHEET S5 Z LN TEET,
[postgres@localhost ~]$ createuser -P suzuki
FLOO—LDEHD/IRRT—R:
E)—EAALTLEZWY
[postgres@localhost ~]$ psql ossdb
ossdb=# \du
List of roles
Role name | Attributes | Member of

= = = = = = + ==

+

sato

[ {3

postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {3}
|
| I {>

suzuki

711 a—#¥—-no—i

CREATE USER X" createuser 2 ¥~ FOFERFRITIEL—HF —Tldi< B —)V (ROLE) & KR I N T W73, PostgreSQL
Tle s VEREERFOR— IV EA—Y— IO E T, HENLT 7 e A flfx, #HROEGLLTOR—IL (FV—TH—
V) &, urq vAREREEE RO T - (=Y —u—) ZHEYNHESIT B TEEALET, XX HEV - A%
T 2720 BEREBORINT L7 7 AR (A RICHT2HEF AR, B RICH U TEBROATRED & 5 il 5
BEE) BELOEINV—Ta—VEERL, FOSV—T0— L EBEOER I - —ItMETEE5ICLET, a—%—
OWERP Y —CADEE (F—T VRO REL) REDVBH - HGEICFIIHNT 2720 TY, AETIE, BIZF—RR—
2T L SQL OEMEEZFETZ WS HMIZIR > T, 871 VIIZHEHT 22— - WO &S ZEHL, 22— —0fE
e UTMHLTWET,
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712 R—/R—a1—H—

T = RR—= 2 GBI U 7ZBRIZ, T—AR—AIH T 2 TR TCOMERE R > 72— —HPERI N ET, Thi
A== =Y = EEF, Linux 1255 root T—H¥ =%, Windows IZ 51} % Administrator T—H¥—D L 54 H D
EEZNIEEVWTLU & 5, PostgreSQL Tl LlnuXJ:“C“T'-ﬁ?’\——XUD?)Jﬁﬁﬂ: (initdb 2<% ¥ ROET) %1757 0S 21—
Y—DHHMTA—N—2—F—PEHEINET, ZO2—F—Da2—FLIXEHMWIZ postgres LR >TWET,

72 e R

TNVFA—HF—THAT DRI SNBSS 2y b T — 78 HTD PostgreSQL ~NDEHi ., iR OIS BT L 2D 9,
INSIET 74NV P TRBEINTVWARVWOT, ZEHEIZODWTHHL £T,

7.2.1 HEARERAIDERE & HESR

PostgreSQL TOEHRIEOREIL, HET 7 A NVD—DTH5 pg_hba.conf IZFd LE T, T 74N MTlk, AFD LS
BENFRINTVET,

[postgres@localhost ~]$ cat $PGDATA/pg_hba.conf

(B8)
# TYPE DATABASE USER ADDRESS METHOD

# "local" is for Unix domain socket connections only
local all all trust

# IPv4 local connections:

host all all 127.0.0.1/32 trust
# IPv6 local connections:

host all all ::1/128 trust
(B&)

BRIEHOKEIZ, EDPSIEIZUTOLS IZh>TWET,

o AL (TYPE)
7547V hREDE 51T PostgreSQL IZHft T 52 iEE L £ 7,

W721.1 EEAEDHRE

Bx 17 B

local PostgreSQL RFEFTFINT WA KA ML U A A S DR
host MEBD 5 D TCP/IP % fif - 7= Hif
hostssl IEBD 5 D SSL % i - 7= Bkt

e F—&~R—Z (DATABASE)
PRI ONRE DT —AR—AZEELET, all LT TEZ2LTRTDOT—ZR=ANRHRELD FT,

e 1—¥%— (USER)
HmiaE O R e 02 2 —F—%BELET, all LERT AL ITRTOL—F -G 7,

o Pt/ (METHOD)
WAL AEZEL £7,
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72 %%ﬁc‘:mu\n

.7212 wu\uEﬁlfa)gn

FAEA Y v K G

trust FRREAR U i
reject 2R ERD

md5 MD5 /XA T — Féﬁméﬁ
password SELS AT — }\ Fodl
scram-sha-256 SCRAM #3

gss GSSAPI 73

sspi SSPI

ident IDENT &

peer peer amﬂf

pam PAM 3

ldap LDAP émﬁE

radius RADIUS 83

cert SSL 7 51 7 v MiFHERG

RPM 25614 YA M=V UEBEDT 74V hDFETIE, B—HIVEANTOERT, IRTOTFT—XRN—A, 2—HF—{Z

KU T trust FBAEZFTS TR EINTVET,

722 ERA—Y-0EE

psql TT—RR—AILHHT DB, ARIFEDL—F —CTHfiT 20 EET D2HENDH D T, HRMIZIREI NEh o7z
G iE psql 2 £ T U7 Linux O — P —ZDBERONICIRESINE T, B — P —Id\set A XAV FEETLULTEK
USER OfETCHERTEZ £,

UTFOHITIE, id 3~ FOFERT Linux O 1 —3—%%% postgres ThH D Z &, HEfhidD 1 —H —% postgres 1272 ->TW05 Z
CEMRLTVWET, psql ITIET—ZR=2£ & LT ossdb DAL L TWEDT, i1 —H —IZEEEOWNIZ postgres H°
BEINTWRONRND £T,

[postgres@localhost ~]$ id

uid=1001(postgres) gid=1001(postgres) groups=1001(postgres) context=unconfined_u:unconfined_r:unconfined_t:s0-s0
[postgres@localhost ~]$ psql ossdb

psql (10.1)

Type "help" for help.

ossdb=# \set

AUTOCOMMIT = 'on'
COMP_KEYWORD_CASE = 'preserve-upper'
DBNAME = 'ossdb'

ECHO = 'none'

ECHO_HIDDEN = 'off'

ENCODING = 'UTF8'
FETCH_COUNT = '0O'
HISTCONTROL = 'nome'
HISTSIZE = '500'

HOST = '/var/run/postgresql'
IGNOREEQOF = 'O
ON_ERROR_ROLLBACK = 'off'
ON_ERROR_STOP = 'off'
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PORT = '5432'

PROMPT1 = '%/%R¥# '

PROMPT2 = '%/%R¥# '

PROMPT3 S>> !

QUIET = 'off'
SERVER_VERSION_NAME = '10.1'
SERVER_VERSION_NUM = '100001'
SHOW_CONTEXT = 'errors'
SINGLELINE 'off'

SINGLESTEP 'off'

USER = 'postgres'

VERBOSITY = 'default'

VERSION = 'PostgreSQL 10.1 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat 4.8.5-16), 64-t
VERSION_NAME = '10.1'
VERSION_NUM = '100001'

I, =Y —sato THER L ZHEDOHTT, B A VIRFIZZ—F—ZEHFEL T, TOBEVIZHR->TWB I &Abrh %
T, 2 psl OO YT I [=4#] TIEAL [=>] IZ&>THED, Zhida—¥—sato », A——a2—F—Tm<
A-—Y—-—ThdIiERLET,

[postgres@localhost ~]$ psql ossdb sato

psql (10.1)

Type "help" for help.

ossdb=> \set
(BXH BT D AR #%)
DBNAME = 'ossdb'
USER = 'sato'

7.23 NRXRT7— REBADRE

T = RR—=ANDERRFIZNAT — RBFEETD LOICRELTAHAE T, NAT— NiBil %% 9 5I21E pg_hba.conf IZEAF
DEIBRHEEFTVET, REDOEEIL OS 2 —H—% postgres IZLTITVWET,

vi $PGDATA/pg_hba.conf

# TYPE DATABASE USER ADDRESS METHOD

# "local" is for Unix domain socket connections only

local all all md5
# IPv4 local connections:
host all all 127.0.0.1/32 md5
# IPv6 local connections:
host all all ::1/128 md5

DAL PostgreSQL 2 FHEE) (XX EDHmARA) 2T 5ETIFANILD FHA, —PF—IZAT - FDF
ExZIT>THS pg_ctl reload THEZ FHiHARAALET, NAT— FOFRELITORVE FRREZHTAAL &, TRUST
DN > T LEDI DT — R R— AR TERL RV T,

724 NRAD—RDHRE. TE

INAT — REREPAEMZ 2B L, RAT = FRREINTOV RN =T — I T — AR —2AIEHTERLRDEDT, NAT—
REHRELTHEEET,

o WFEI—Y—IZN AT — RFE
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BEFD 2 —H—1Z LT ALTER USER X T/HRAT = R&FELET, #IHL—Y—Th 5 postgres T —H —izid/%
AT —FPRFEINTVETADT, A1 VAP IVERIIHTAREEEZEML £ U & 5, #### ALTER USER X T
NAT — REBET B

ALTER USER 1—H—4%4 PASSWORD ' /XX — R

UTOHITIE, 22— — postgres 12 L T/RA T — K% postgres IKHELTWE T,
[postgres@localhost ~]$ psql ossdb

ossdb=# ALTER USER postgres PASSWORD 'postgres';
ALTER ROLE

o TREEDE ST — &G X
pg__hba.conf THHE T 2 il AL, password, md5, scram-sha-256 £\5 3 DD/SAT — RIEM G A FEE T
EFET, TDOL. T 74N MOKMAARIE mds T A, EETIEHRESLREL TN & TN, PostgreSQL 10 5 5 1%
scram-sha-256 2SFIAAEEIZ > TV E T,

[postgres@localhost ~]$ psql ossdb

ossdb=# SET password_encryption = 'scram-sha-256';
SET

ossdb=# ALTER USER postgres PASSWORD 'postgres';
ALTER ROLE

Z D4, pg hba.conf Ditid s EFID mds DR D IZ scram-sha-256 & L E 7,
vi $PGDATA/pg_hba.conf

# TYPE DATABASE USER ADDRESS METHOD

# "local" is for Unix domain socket connections only

local all all scram-sha-256
# IPv4 local connections:

host all all 127.0.0.1/32 scram-sha-256
# IPv6 local connections:

host all all ::1/128 scram-sha-256

725 BREEDBFRHHAHL

PostgreSQL D& ZEITIE. TOBRENKMINDE XA I VIPEDOSNTVET, FIETRTONRT A — X =2 REFIZFE
HIAENBIEN. pg_hba.conf DFEER T DMD—ERED/NT A — X —1IZREDHHMAATKIMEINS L S5IZH->TVET,
UTFoHlE, 12— — postgres T pg_ctl 3% N T PostgreSQL DF¥E % a2 AA L TWET,

[postgres@localhost ~]$ pg_ctl reload

=RV T F I EEELELE

PostgreSQL DfE 1k F£ 72 3 FEF L, MO —YF—BF—ZRXR—ZAZ[FHAL T4, T 7 4V b TIEETH O % il
UTEIEUBEE BRI N D EEIC R > TWET, BEQMMOFEFITHEL VLS. A VT v ARHEH 2% 1T TIEEEZT
ST ENKRYITTN, ZOLS ITMONIEADEELBHIZTE L2 HEVPAHEINTVEIEELH D £7,

726 /RRAT7—REREEICK %8R
INATT — REBIAEBPENZ R TS0 2 R L ET,

UTROHITIE, 2 —H— postgres. L—H— sato TOEREMRL TVE T,

[postgres@localhost ~]$ psql ossdb
Password:

psql (10.1)

Type "help" for help.
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ossdb=# \q

[postgres@localhost ~]$ psql ossdb sato
Password for user sato:

psql (10.1)

Type "help" for help.

ossdb=> \q

7.3 7\“/ FU_G%%EE%I:E

PostgreSQL X, TCP/IP ZFIH L7z % v NV = RATOEREZIMNIEZ B TEET,

731 v MNT—ORABERKRORE

F v N7 — 7 RRHEEER % Z A B2, postgresql.conf 12 listen_addresses D %€ %17 > T, PostgreSQL Z FHitE L £,
7 7 #)V FTlE, listen_addresses = 'localhost' WEEINTWT. PostgreSQL HEFINTVWEKRA M TOE—A
W= T Ry ZEERDBPEI > TWET, 2+ (FRIYRY) IZHRETHZ LT, RAMPHBLTWETRTOA
VR=Tz—ANOOEREZINITISEIICRDET, LUHEDT VR =T 2= AN 50AHZFNITLWESRITIE, D
AVR=T - ATHEI NP 7 PV AZTAR L, HEZNOR - MESET 74NV M T o322 IZREINTVET,
A= BEEZLHELZWEEIZIE, port DBREMELEHLET,

TRDOHITIZ, TRTODA VR —T 2 — Ao DEREZZIIMITEE5ICHELTVWET,

[postgres@localhost ~]$ vi $PGDATA/postgresql.conf

#listen_addresses = 'localhost' # what IP address(es) to listen on;
listen_addresses = '*' # what IP address(es) to listen on;
# comma-separated list of addresses;
# defaults to 'localhost', '*' for all
# (change requires restart)
#port = 5432 # (change requires restart)

HoBT, EHROHRELITWE T, pg hba.conf ® host 727 AfilfllzHEL £7,

UTOHITIE, 2y b7 =T RHEFT ossdb T — X R— 212 sato 2=V —=DT7 7 ¥ AT BEIINAT— KRBT S5 L5
IZEE L TWET, pg hba.conf D% EKMITEGTHAAATERWTT A, SNk listen addresses HZEE L TWE T DT,
PostgreSQL OFEHE)TH S DREE KT X T,

[postgres@localhost ~]$ vi $PGDATA/pg_hba.conf

# TYPE DATABASE USER ADDRESS METHOD

# "local" is for Unix domain socket connections only

local all all scram-sha-256
# IPv4 local connections:

host ossdb sato 0.0.0.0/0 scram-sha-256
host all all 127.0.0.1/32 scram-sha-256
# IPv6 local connections:

host all all ::1/128 scram-sha-256

7.3.2 PostgreSQL D FIEE

REEEZIIHEEZ KM EE 5720 PostgreSQL # B L 9, 2 —H — root T systemctl restart postgresql-
10.service #3473 5 H, L —H— postgres T pg_ctl restart IV Y REEFLET,

T OAlE, 2—H— root T PostgreSQL Z FHEEI L TWET,
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[root@localhost ~]# systemctl restart postgresql-10.service

T, 2—3— postgres T pg ctl 3< > KT PostgreSQL # H#EEI L TWET,

[postgres@localhost ~]$ pg_ctl restart
Y—/ELERBOTET Z/RF>TWVWET.... BT
H—NiZFELELE

Y—NOEHTT Z/F>TWVWET ...

733 psql BfEo/cRy T — U RHEES

psql % ff > T PostgreSQL (22 v N7 — 7 RMFERT 5121EA T av-h THRA MG, -p CTHR—MNEES2ECLET, 21—
P— T—=RR=A, 7547V MHRDHAEDLED pg_hba.conf THAINTWVWEHELNDD T,

W73.3.1 psql TRy hD—oRHEESR
psql -h K2R +H -p R—b+FES -U 1—H—F 7—-9IN—2%F

UFROHITE, ¥—N—DIP 7 FLVAZHLTHY M7 =7 REEREZIT>TVET,
[postgres@localhost ~]$ psql -h 192.168.101.10 -p 5432 -U sato ossdb

Password for user sato:
psql (10.1)
Type "help" for help.

ossdb=>

pg_hba.conf IZEH L MlALHE (sato T—H—, ossdb F—XRX—RA) PAHTIE, RET I —2HTVET,

[postgres@localhost ~]$ psql -h 192.168.101.10 -p 5432 -U sato postgres
psql: FATAL: no pg_hba.conf entry for host "192.168.101.10", user "sato", database "postgres'", SSL off

7.4 T ZER

1 DDF— X R— RO L —F— DT E DA, T2 ARRERET 5 2 L ORE EIRT 28R HIET 2 2 &
RTEET,

741 TUERERONE

7o AMER 259 512id. GRANT Xz2fiHLU £7,

H7.4.11 GRANT XOD#EX

GRANT {ALL | SELECT | INSERT | DELETE | UPDATE}
ON object TO {user | PUBLIC}

UTROHE, 22— — sato (M LT prod BRIZHTEZTRTOMEREZMNGELTWET, prod ZOAAEH (owner) TH D
postgres 1—H —THMEL T2 —H — sato I U CHER A 52 £ 7,

[postgres@localhost ~]$ psql -U postgres ossdb
Password for user postgres:

psql (10.1)

Type "help" for help.
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ossdb=# \dt prod
List of relatiomns

Schema | Name | Type | Owner
———————— e At e
public | prod | table | postgres
(1 row)
ossdb=# GRANT all ON prod TO sato;
GRANT

742 T U wAERDOHER

T ANEREMER T HI2IE, \dp A XAV REHALET,
ossdb=# \dp prod
Access privileges

Schema | Name | Type | Access privileges | Column privileges | Policies

|
———————— Fmm - - - +—- - +

public | prod | table | postgres=arwdDxt/postgres+|
|

| | | sato=arwdDxt/postgres |
(1 row)

W7.421 7UERAEDRR
R E N5 S N1 —4 —=HRB/IEREMS Lc1—4—
Wz M5 ENZI—F —AEAD L Eid public (£21—¥—) THLTHTINTVWEILERLET, 727 ¥ AHEROE

A1ZH 5 [/posgres] &, ZOMHEREGAaA—P—2RLTWET, ROA—F—%, HYUTIHRENFTINZI—Y—
PETIFEDET,

|

MERRAER] B

a INSERT (Append D7)
SELECT(Read D)

—

w UPDATE(Write D7)
d DELETE

D TRUNCATE

X REFERENCES

t TRIGGER

REFERENCES #RI%, AN —HiZER T 2MADRICHERZRF > TWELEPH D £9, TRIGGER HERIEX, Kok
ToEMEE N A— (BlE®) TUTHORIEEITS [hYAT—KRE] 2RI LU THERKTE 2HRTY,

743 T RRERDEYEL

AT 02 AHERZIDETI2Id, REVOKE Xz HLU £7,

W7.43.1 REVOKE XD

REVOKE {ALL | SELECT | INSERT | DELETE | UPDATE}
ON object FROM {user|PUBLIC}
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UTFOHITIE, 2—% — sato 75 prod RIZHT A TRTOMERZEDHELTWET,
[postgres@localhost ~]$ psql -U postgres ossdb
Password for user postgres:
psql (10.1)
Type "help" for help.

ossdb=# REVOKE all ON prod FROM sato;
REVOKE

ossdb=# \dp prod

Access privileges
Schema | Name | Type | Access privileges | Column privileges | Policies

+ +

+

== + = == == +
+ P P 1

public | prod | table | postgres=arwdDxt/postgres |
(1 row)

75 FSvH¥HTav

P

Moo HIvarveid, T—ZR=AHNTE1OUEOMBOFLEFHDILTY, T—RRN—AIIKTHUHEDEHHR I N
3R NI Y7y ayh Bl (BEGIN) ., £ X2 OKEZHEET 233y b (COMMIT), & %\ IdMLH

ZEFET 20— Ny 7 (ROLLBACK) 2MThNd £ TH 12D M7 #2723 v TT,

Z 4 E T PostgreSQL OEAEIZMHA L TE72 SQL Xk, HE I I v b (AUTOCOMMIT) 235 7 # )V b TEMIZ R > T\
72, TRTOBMENRINT 2 & HEIKIZ COMMIT 2T NTWE Uz, HEIII Y F2E T BT, psql A X<
v ND\set AUTOCOMMIT=off %2179 %%, BEGIN 2T U CHRINZ N T VoL a VABIBRT 2 8ENH Y £9,

AR OBITI, customer %2 117 INSERT U 9725, 4% BEGIN CRET A2 ThI v ¥ o2y a v LTEIFLTWE
9, Hf2IZ ROLLBACK U C INSERT 2SH( D I T WA 41 & ., HEIZ COMMIT U CHA L ZZHERAHEE I N TWAHITT,

ossdb=# BEGIN;

BEGIN

ossdb=# INSERT INTO customer VALUES (5,' HFEZ');
INSERT O 1

ossdb=# SELECT * FROM customer WHERE customer_id = 5;
customer_id | customer_name

e +
s

5 | HAHER

(1 row)

ossdb=# ROLLBACK;
ROLLBACK

ossdb=# SELECT * FROM customer WHERE customer_id = 5;
customer_id | customer_name

== +
P

(0 rows)

ossdb=# BEGIN;
BEGIN

ossdb=# INSERT INTO customer VALUES (5,' AFEZ');
INSERT 0 1

ossdb=# COMMIT;
COMMIT
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5 FIUu¥Ivayv

ossdb=# SELECT * FROM customer WHERE customer_id = 5;

customer_id | customer_name

== + ==
+

5 | HPEX

(1 row)

75.1 FmHERY—BMH

RAMD —EHME X, HBNTUHF IV a Vv NTHOLNTVWATF—ZERIZIIY FPUTHEINRWED, fiokE S v

Pora iU THEE RIS RN L TT,

DFROHITIE, FT1200F—EZR—AEHTIN I VvF 2 a VvEBBUET, Anvoffitz 1207y 75— U EL
7o £7 COMMIT % ROLLBACK 3§, hS V¥ 27y a v 0RPTHOEY > 3 »h 5 prod BEREKT 3 &350 100
MAABoNET, EHhS U oy ardBESNZb i3ty a v THEFED 120 H2B85Z N TEET,

ossdb=# SELECT * FROM prod;
prod_id | prod_name | price

e + = =

+ t

1| &#hA I 50
2|1 WAZ I 70
3| Xav | 100
(3 rows)
ossdb=# BEGIN;

BEGIN

ossdb=# UPDATE prod SET price = 120 WHERE prod_id = 3;

UPDATE 1
ossdb=# SELECT * FROM prod;
prod_id | prod_name | price

= + = +—_—
+ +

1| &b A | 50

2 | WAZ | 70

3| xAY | 120
(3 rows)

/* BDY—IFINTRRBELEBICNS VY I a v EHBE «/

ossdb=# COMMIT;
COMMIT

MDOR—=IFN%EILSL LT, HOpsql ZETLET,

[root@localhost ~]# su - postgres
[postgres@localhost ~]$ psql ossdb
Password:

psql (10.1)

Type "help" for help.

/* B, COMMIT [T L TWARWIREE */

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price
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3| Xxav | 100

(3 rows)
/* BEINS VYIS 3R COMMIT L7z */

ossdb=# SELECT * FROM prod;

prod_id | prod_name | price

11 &#hA I 50

2| WAZ I 70
3| XY | 120
(8 rows)
prod_id prod_name price
1| #hA 50
2 [ DA 70| | ®SELECT
®BEGIN 3| A0 100 }
C)UFWlKTE%> 3

— = _

OBEGIND bS5 > 233> HCOMMITENTLVRLD T,
@UPDATEEDITT—4 (&
BSELECT TamA+H SN/

prod_id prod_name price
1| #hAa 50
2 | DAC 70 ®S ELECT
oMM o g

@FEFNEE =NIZR(L.
GOSELECT CEIMEDT —FZHHIMDLENTED
(BHEIDHVT —H (FFHRIET)

8 ALY —Hk

ZDE3IT, BAIDO NS UHF Y a vMTT =R EBMLTWTS, TS 2ardaIy BT, ok
FUH I a v ETORT—RBMIERZEFA, BLRAXTLESI &, ZOHBE—IL NNy Z XN TEMMPED EI N
i, MREELEVWI LI fF T — R EHATLUES ZLIZRED6TYT, Z0ESI2a3Iy NINBFDITT— X %5
ATLESIZ L% [X—=F 14—V —=F] IO ET, PostgreSQL ZX—F 1 =V = RMPFELRWVE S, FHRAD —HE%
MFEFLTWET, 2B, RETEHFELUSBOVETAD, MFIzh b & 52, PostgreSQL TIXEFH VR S Nizts, HWiTE
HARIETHIE BT > TNET,
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752 OvIMELIEHRORE

T—RAR—AE, RBIfTONZ I v rvarvorfgizay 7L, MO VI a UREESHRIRVE S ITEEL T,
Oy Z7I3NTWET—RIT2MONF Y7o a vdEHELED T2 L HEHORENHKAEL, I3y bEARIFT—MNY 2
THY ZPERI NS £ TUEIR-IhE T,

UTOFITIE, £ —-20 5 0¥ 27 a vl prod BOITT—X2HEHLET,
ossdb=# BEGIN;
BEGIN
ossdb=# UPDATE prod SET price = price * 1.1 WHERE prod_id = 1;
UPDATE 1
ossdb=# SELECT * FROM prod WHERE prod_id =1;
prod_id | prod_name | price
_________ e
1| #DA I 55
(1 row)

BMDE—=IF V%S EFT, JDpsql ZEITLET, IO U2 a UDHEFLTWS prod ROF UIT7TF — X & HH
LEd,

[postgres@localhost ~]$ psql ossdb

Password:

psql (10.1)

Type "help" for help.

ossdb=# BEGIN;

BEGIN
ossdb=# UPDATE prod SET price = price * 1.2 WHERE prod_id = 1;

OBEGIN e - 3)BEGIN

prod_name price
@UPDATE - 1| Hhh 55 @ |« @UPDATE
2| DAC 70
3| AO> 100
4 | )\FF 31
5|90 60

OBEGIN®D S>3 > HCOMMITESNTLYRLD T,
@UPDATERM T —4AZOv o LTH D,
@UPDATE(F T OvO=ND

9 EHOBA

2208 ® UPDATE XWEFTINIE ZATEROBEELREL, BiON TV avBETTEETHREZINET,
UFD&3iz, IO y¥Frvavizaiy bhhu—nNyrdsdray 2B @REn, %5» 55737z UPDATE X®
HEHETLET,

ossdb=# BEGIN;
BEGIN
ossdb=# UPDATE prod SET price = price * 1.1 WHERE prod_id = 1;
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UPDATE 1
ossdb=# SELECT * FROM prod WHERE prod_id =1;

prod_id | prod_name | price

- + = +—_—
+ +

1| #HDA | 55
(1 row)

/* ZOBERTHEENEE +/

ossdb=# ROLLBACK;
ROLLBACK

HIObFoH o avhu—lnNyrEng e, #hoRETEN7z UPDATE XOEHRMPET T2 L 2R L XY,
ossdb=# BEGIN;

BEGIN

ossdb=# UPDATE prod SET price = price * 1.2 WHERE prod_id = 1;

/* ZOREATEFOBRAENRE */
/* BIO NS VYIS 3y O—IL/Ny 2SI N/-E%IC UPDATE XHAETEND */

UPDATE 1
ossdb=# SELECT * FROM prod WHERE prod_id = 1;
prod_id | prod_name | price

4
+

= = +
1

1| #DA | 60
(1 row)
ossdb=# COMMIT;
COMMIT

#h 5 FEIT I N7z UPDATE XD EITRD price FIDMEIL 50 72072728, 1.2 5D 60 IZEHFINTWET,

753 Fvykawvy

HLU, 2200 UH I arvBBHWIHTFORY 2 LTWET =272 LD & LT, EHOBEIPRKIZHEELE
58535 TLEID. b UTF 7Y aryBNHEWIZHTFEOT Y ZERGLTIEEF->TLE S REBIZRZZ2%2 [Fy ka7
Pl AGN= S

PostgreSQL TIZF v Ko v 203 FAET 2L, ¥L50D M7 0¥ 27y a vz LMIETRIKIZa—L Ny Z2738%F,
FADNS Yoy ardfioTnizny ZERINEZDT, £5—FAD ISV HFrvaviBERIIKT TN TE
3

T3, ~HDNT VYT arh price RD prod_id FIOMEN 1 DIFTF— X 2HHFLET,

ossdb=# BEGIN;

BEGIN

ossdb=# UPDATE prod SET price = price * 1.1 WHERE prod_id = 1;
UPDATE 1

WIZ, BI—HD KN T V¥ ¥ a vdprice RO prod_id FIOEHN 2 DIFTF— X2 HH LT,
ossdb=# BEGIN;

BEGIN

ossdb=# UPDATE prod SET price = price * 1.1 WHERE prod_id = 2;

UPDATE 1

X 51T, GO MT VYIS ardiprice BD prod_id FIOMEM 2 DIFTF—XE2FEHLET, ZOFEHIEH S —FHD LT V¥
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YavhBEHLTHY 7 LTWAITT —XRDT, BHOBEAHFEL T,
ossdb=# UPDATE prod SET price = price * 1.2 WHERE prod_id = 2;
/* BHOBmEDFE */

HE5—HDONTF VT I av RO NI UY oY a UHBERH L TWS price XD prod_id FIDfEH 1 DFFF—X 2 HHH L &
S5eThe, Ty RO IRRKEL, bIUFrvariEn—A Ny rIhEd, TOME MOV arony s
b RRE N, BRVETINET,

ossdb=# UPDATE prod SET price = price * 1.2 WHERE prod_id = 1;

ERROR: deadlock detected

DETAIL: Process 3027 waits for ShareLock on transaction 728; blocked by process 2775.

Process 2775 waits for SharelLock on transaction 729; blocked by process 3027.

HINT: See server log for query details.

CONTEXT: while updating tuple (0,6) in relation '"prod"

ossdb=#

OBEGIN

DBEGIN
@QUPDATE-

FHIMA 55 @ | < ©UPDATE

1
®UPDATE— 2 [ bAC 84 @ |< @UPDATE
3| 0> 100
a7 31
5 T 60

GBEGIN®D bS5 >H 2> 3 > HCOMMITENTULVRLD T,
@UPDATEN T —2%Z20Ov oL THD.

®UPDATEZT OwvO=N3,

OBEGIN®D bS5 >H 2> 3 > HCOMMITESNTLVRLD T,
@UPDATEN T —2%Z0Ov oL THD.

®UPDATETT v ROw IO HEE,

K10 FvFrFmyZs

Ty RBY IRRELRVEDIICT S, FLEHEEZRMIINZA 2V DL HENHL SNETH, BRITH S LIFHL
WELEONBFEETT, DL DODOFNREL LT, EBEMOENPBELIGSICEFHOIET 2 —EI2d5Z LT, fl
DEITHEHFRARITERAEIFTCLEI LT Y FR Y IBRBELR TRV ET, LTIk Tprod_id 2V/NEWIE S 25 FHHT
T2 £3RLV—NEZEDTETIE, BLS5DO NI UF Iy a VBV OHOEHZFHHLETOTT Yy Ny Z2i34EL X
The ZLUTHII VY I a vy —2720 v 7 UTWVWAHMERK T57201C, TERRTRLI NI UHF I aviEiRY
TH5ZLTY, bIv¥ o vavorzETIETZIEE, Ty ey I0RELIIKLKRDET, 7L, 7TV 7r—
Y aviZkoTiE Tprod_id AVNIWIES | 2D 2 2 EBEG TRWEGER, KBEZRBF TR o nLnwr—23%
HBTLED, ERIEZA—T—7VHAOEBITTTN, ERT— T VETRET STy Ray 2%, RiPHIZERT 2
aA—F—REHETRELTLES Ty Ry 2eH 0 £7,

BE: Ty Nay 7 ORMAEZT — A R—-2ZBBIZ X > TR, T X 8L R0 £, PostgreSQL Tik, /85
A — & — deadlock_timeout TED SNEIE (F7 4V b Tl 1 BEE) TTOBBICETINTWE NIV Irva v
DBy 7 OIRE CESFEAEZITERMESL) 2MRTL2ILTRAILET, TOED, BRI NZELESL—HDNT Y
YorarvhPdry eI nd0TY, MOT—XR—-ZBF TR, BHLSUALFETLEIT VI ardFy LS
N3RE—EOL—NDBHYET,

T—AR—ZADRLBEEGEEIL, NIV I Y a VEEUSETL, BHRT —RMEEBESZETY, T2 %5570
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2. BoEBHIZTYy Ry 20k 0 L DEFIERVESIZLTWADTY, T—EZX—ZADFHAZFIZZ D X 572/
BEAFKELSBZL2H0, FIALTWAT — X R—ZBEOMRER, 77V r—v a VllTEZ 6N B REMZXEE HI -
THELIZET, WERBEIZR - ZIZZOBIIHRBBELZNEEZEZOND LIICLTEEZL LD,
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8 NIA—TVAFa—=24

F— RN —ZADMRER F D D= DIT1E, b2 MR LD O DHMAR NN T =<V AF 2 —= U IO HFEIZOWTHIEL
THELBENRDL £,

81 AvFv oy (33

1Ty I AL, REOBICHIN L 2277 — X2 REL ROT22DDHAMATT., TOHDED, KADRFDLSIZTF—
BNEZILHDEPEEERLURLTANET, 1 VT IARENE, MRRTIECRLRERBETIHERHL T, 17
F=RZWEVERBHRDT —Z PR 5720, MEVPKRIFBIZHEALTES RV ET, 20X IRLRKERKTLII %
(=T VY VAFY V]| R TTNVAFY V], AVTYIANOKRETEILE A VT2 AAFY V] LIRUET,

8ll F¥—DAVTYIR

ATy IAAF Y UDBERUZLEDIIFRbNE LOFFH L, 1 VT v 7 ARERLRTNIERD FHA, ELLESL
INEETA VT Y IANREEMNIEHL DX, EF—IHUTERLEZA YTy 7 ATT, EF—IIRBOLKMHERPERD
AR ETREINDZENLVDOT, 1 VTV I ARERLTHLEA VT Y I ARAF Y U CEBIZBRERITTF—X 2 /D
T ZEenTEET,

UFOFIDESIz, EXF—%2EH/T2LHBICA VT v 7 ABVERINET,

ossdb=# \d prod
Table "public.prod"

Column | Type | Collation | Nullable | Default
prod_id | integer | | not null |
prod_name | text | |
price | integer | | |

Indexes:

"prod_pkey" PRIMARY KEY, btree (prod_id)
Referenced by:
TABLE "orders" CONSTRAINT "orders_prod_id_fkey" FOREIGN KEY (prod_id) REFERENCES prod(prod_id)

8.12 AT vy ADER

1Ty o A%RMERT ZI121E, CREATE INDEX XZEFHLET, 1V Ty 7 AREHRLEVWEDHZEELEY, 4kl
FHTHRWTT L, BRI AEET I LbTEET, HEFIREE LI VT Yy I R% AV Ty Al LIFUET,
BEA YTy 7 ABEEINZINO I E2RBLECT L HBHC RO LWEEEH LD T, MERKD SQL XX D &
S IMBLEME L B R EE L TERT 2 BERZH D 7,

AR OHITIE. orders #D customer id Fi21 VT v 7 A% EKLTHVET,
ossdb=# CREATE INDEX orders_customer_id_idx

ON orders(customer_id);

CREATE INDEX

ossdb=# \d orders

Table "public.orders"

Column | Type | Collation | Nullable | Default
order_id | integer | | not null |
order_date | timestamp without time zone | |

I

customer_id | integer
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prod_id | integer | | |
qty | integer | |
Indexes:

"orders_pkey" PRIMARY KEY, btree (order_id)
"orders_customer_id_idx" btree (customer_id)
Foreign-key constraints:
"orders_customer_id_fkey" FOREIGN KEY (customer_id) REFERENCES customer (customer_id)
"orders_prod_id_fkey" FOREIGN KEY (prod_id) REFERENCES prod(prod_id)

8.13 AVFTYy I REHIKRT S
ATy 7 A%EIRYT %1213 DROP INDEX X %L 9.,

AR OHITIE, orders customer id_idx 1 v T v 7 AZHIRLTWE T,
ossdb=# DROP INDEX orders_customer_id_idx;
DROP INDEX
ossdb=# \d orders
Table "public.orders"
Column | Type | Collation | Nullable | Default

order_id integer

| |
order_date timestamp without time zone |
| |
I |
I |

+
|
|
customer_id | integer
|
|

prod_id integer
qty integer
Indexes:

"orders_pkey" PRIMARY KEY, btree (order_id)

Foreign-key constraints:
"orders_customer_id_fkey" FOREIGN KEY (customer_id) REFERENCES customer (customer_id)
"orders_prod_id_fkey" FOREIGN KEY (prod_id) REFERENCES prod(prod_id)

8.14 AVFTvIRITFRETIEAWL

YTy AR L EETE2FETTY, ARTRED D EEA, 2T, 1 VTV 7 ADMNRE 2B HOMEHMHEIE X
bBGHE. A VT Y I ALBBEIIERTILENRH D ET, 7T XBWANEZNZTA VT vy 7 AEFOAMEEL 85
72, HEVZBEBEDLILDBRVIIDHENA VT Y 7 AZENT WS E WS Z2iZnb T, £/, FIOMEIEEZIZIESD
WTWAEWE, A VYTFy 2 AZF Yy 0BV —T Uy vy VAF Yy VO ARIERRWGEERDHVET, 1V F v 7 ARER
ZENT WSS &, IRICHIT 207217 THER T 2BENRHZTL &5,

8.2 SQLEFTTZ VDo

SQL MWEBIZED L ST —ER=ANMCETEINTVWE D 2HRTHI1C1E. SQLEFTT I V20 LET, SirzdiT>
21, A4 L7-\» SQL X0z EXPLAIN X% 213 CHEFLE T,

821 AVFTvIRDEFEELBWBEED SQLEITTIV
AVTY IABFELZVWRIZCNT MBI, TLVAFY IR 1"D ET,

UTOFITIE, BERSTF—EZN—2ADMRE%21T5 SELECT X290 LTWET, 1 VT Z AREFEELRZVWDTY =7 v
V¥ IVAF ¥ (Seq Scan) IZm->TWET,
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ossdb=# EXPLAIN SELECT * FROM zip WHERE newzip = '1500002';
QUERY PLAN
Seq Scan on zip (cost=0.00..4297.06 rows=1 width=145)
Filter: (mewzip = '1500002': :bpchar)

(2 rows)

822 AVFYIRANEFEETDHBEDSQLEIFTSZY

AVYTYIAPFELTOWT, A VT v 2 ARALEABPROEHB SN LTI, AV Ty 7 AAXy VhThbhd 2
EWDHPD ET,
ossdb=# CREATE INDEX zip_newzip_idx ON zip(newzip);
CREATE INDEX
ossdb=# EXPLAIN SELECT * FROM zip WHERE newzip = '1500002';
QUERY PLAN

Index Scan using zip_newzip_idx on zip (cost=0.42..8.44 rows=1 width=145)

Index Cond: (newzip = '1500002'::bpchar)

(2 rows)

823 AVFYvIANEFELTEMTFEbhEhiFTIERW
AVTFYIAPFELTWTE, REBEEZEIZI>TEA VT 7 A% M5 REIZMNEHHmINET,

UTOHITIE, zip KD largearea FliZ A T v 7 ZAEMEHR L T ETH, largearea 1L 0 22 1 & WFNADE L D REZ 700
Db, BTA Ty I ANMEbNE LIEES R BRoTWET, HEIZ0, 1 TNTAHENI N TWSE 9% count B
BEM > THRTVWET,
ossdb=# CREATE INDEX zip_largearea ON zip(largearea);
CREATE INDEX
ossdb=# EXPLAIN SELECT * FROM zip WHERE largearea = O;
QUERY PLAN

Seq Scan on zip (cost=0.00..4297.06 rows=121342 width=145)

Filter: (largearea = 0)

(2 rows)

ossdb=# EXPLAIN SELECT * FROM zip WHERE largearea = 1;
QUERY PLAN
Index Scan using zip_largearea on zip (cost=0.42..750.22 rows=2823 width=145)
Index Cond: (largearea = 1)

(2 rows)

ossdb=# SELECT largearea,count(*) FROM zip GROUP BY largearea;

largearea | count

121390

0
1 2775

|
|
(2 rows)

largearea FIDMEIXIE L A LD 0 D72, 1 VT v 7 ZAEFALUTEHEEREVPHBAVEHB LT I7VAXy VEERLTHET,
¥ 7z, largearea FDfHAY 1 DT T — X IZHIRHD RN, A VTV I AAF ¥ UHPERINTVET,
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ZDHlH EFEDORT & [F LT, PostgreSQL (2B 2 HliE T PostgreSQL] &\ 5 HEENEL NIz R— V% B RDREF| T
FTZEEFLBRWTLED, BEAEDR=UDPEYLTCLES I TFHTEIEAIE. TOLIREL HIXEIITEE»S
R=U %D > THRBIED DL B NIRRT D ST,

8.3 NFa—LniE

PostgreSQL #Mki U CTHHL TV IZiE, NFa—LWHERREIZR > TEE T, NFa—L0MHIE, BEOHEL o717
T =X DBHME N T VB EEZ RN L T, HEAMHATREAREBIZT 20U T, NF 2 — L0, PostgreSQL O F — X &
MARICEBEICZEboTWET,

8.3.1 PostgreSQL DF—4 EEAR

PostgreSQL Tld. 775 —ZBEHFINA OHIREI N0 ULRIZ, EEROTT—XIEHELUERTA, TNETDITT —XIZH]
BREINTHAIN R R HZ DT THREORNRDPSAT LIITLET, NFa—20HIZ, ZNSORERFTT—X %M
NS 2B EFTVE T, ZOHROF ML, EFHPHIROBER CYINIZITT — X 2 IBRETHEMIT TEL ZT R0 T, %
REEICIZEME e £9, K, BHFUENLZ DL, RBEIZRSETT—XROEPIHEATECYHNRT—X@EBRKEL
BoTUEIDT, TAAZREERTHELEZD, V=T YV Y VAF Y VOWELPHILLTLEVET,

8.3.2 VACUUM & VACUUM FULL

NF a2 — L0 %47 5121, VACUUM X % \Wid VACUUM FULL X#{#H L 9, VACUUM X%, RERITT— & %4
INUCHAMMATREZREBIZLET., T—X 774D A XEEDL Y FH8A, VACUUM FULL XiZ X 5121757 — X OYEMN
KA EEZBHIETCT =X 771 VDOY A Xefi/NT 52N TEET, VACUUM FULL Xi3f75 — X OB E % LES 720,
FAT e RESMTRO T Yy ZRMBINT, MO —F—2EET <2 £, VACUUM FULL SUIREIFEFHD K &
WODT, KEIZT—XEHIRULZE, T2 77 ANVDOY A XEHFNLTT 4 AV DEEREZHPLZWEEREICHEHT
5LRWTL XD,

8.3.3 VACUUM ANALYZE

VACUUM X, T—X DM %HE L T SQL F477 7 > OWREITHEL T S HEEHEH 2 BE 3 % ANALYZE X & [ARE947
TEET,

UTRDHNE, 7— 2 RX—=21zx% LT VACUUM ANALYZE 2 EfT LTV T,

ossdb=# VACUUM ANALYZE;
VACUUM

834 HB#NNFXa1—ALT—FEV

HEINF 2 —LF—FEViE, VACUUM & ANALYZE % HEIFIZFET L T NEHEMATT, HEANF a2 —-LF—F VT
TAIVNTEELTE D, NFa— 0, FREHEREERAESBEILRE XA IV 2 EHUTVET,

HEINF 2 AT —FBUPEMEL TWANE S0 2 MR L THAZ L &5, Linux ETOEEL TW3 autovacuum & W 5 i
DTOX ADRHNF 2 —LTFT—FEVTT,

[postgres@localhost ~]$ ps ax | grep autovacuum

11425 7 Ss 0:56 postgres: autovacuum launcher process
3925 pts/2 R+ 0:00 grep --color=auto autovacuum
84 USRY

25 ARMIE, WHINLT - ZOREEZ A VT Y 7 A > THEEL £T, BREICLD., 1 VT Y7226 TRRI N
BT =XV T A A7 ETELDONDTD, TA AT 7AW RN LTSI EVHFTEET,
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25 A Z4%E1T5121E CLUSTER X&2HHL £, #1HTYZ I AXETIHEITIEA VF v 7 2% USING 4 THIRRIZ
HETHAMBERH O T2, 2EEUEIZZ S AX T EEDIZHRALEZA VT 7 AREBEINTVWEDT,I VT Yy 2 A%
& L7 WT CLUSTER X #3547 LCH KLKTT,

T OHITIE, orders &®D orders_pkey 1 VT v 7 A% FHL T I AZEZFT>TVWET, 77 AZLIZHEHLEZA VT Y
7 A%, ME#HD%EA1Z CLUSTER E RRSINET,
ossdb=# CLUSTER orders;
ERROR: there is no previously clustered index for table "orders"
ossdb=# CLUSTER orders USING orders_pkey;
CLUSTER
ossdb=# \d orders
Table "public.orders"
Column | Type | Collation | Nullable | Default

= + = = + =
+ +

+
+

order_id integer not null

order_date timestamp without time zone

| | |
| | |
customer_id | integer | |
| | |
| I |

prod_id integer
qty integer
Indexes:

"orders_pkey" PRIMARY KEY, btree (order_id) CLUSTER

Foreign-key constraints:
"orders_customer_id_fkey" FOREIGN KEY (customer_id) REFERENCES customer (customer_id)
"orders_prod_id_fkey" FOREIGN KEY (prod_id) REFERENCES prod(prod_id)

ossdb=# CLUSTER orders;
CLUSTER
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9 Ny ITvFEeUYANT 92 TJ77A)lDIE—

9 Ny ITFyvTEYVRKNT
F—=BR=ZADNY 7Ty FEVAMTIE, BELRT—XE2WI T —ER=AIZL > CTEEREETT, N— KT 1 A7 D

FRETT—RPEDONIR, HOSPUDIRLTEWENY I T Yy IROHREIZVARNTITRADEIIZLTELBELND
DETd,

9.1 Ny o7y TFEDERE

T—RAR—=ZADT—ZF, ZROI—F—IZ XV RARHIEHRINZTHEENH D, TFAMXEPRIAY 7 O 771V %
USB AEVIZAV -T2 LS RBMATFETEINY 7Ty SR EHA,

UFD &Sy 27y 7FEeM0. MABRIZEC THEWD T 20ERH D 7,

911 FAENYITY TEzE—E

FiE IHARA > b HAH

Ty A)Nar— Ny 7Ty TR T—AX—Z%EFILLT, OSaAaX VY RT7 74 Va2 —F 51k, 77
VIr—3ya vEEIETE 255 1Rb M,

SELECT 3¢ Ny 77y THERN T—AX—A%{F1LETIZ, SELECT UERE2 7 7 A MicEEHT,
COPY X*¥\o A X a~< > K&/,

pg_dump Ny 77y THRRE T—2RXR—2AZELETICEHOIT Y N TTF—X%2 7 74 IVZEESHT,

WERHZ I COPY Y OUBED T b, Ny 7T v TREXP IR
HRWURIRTE, HIERS ¥ MRETIIEHNRERETH 5,
pg_basebackup  BEEFELERT N 7T THRFLARIZ R E U ZBECN L TEMAERETh 5, Ny
ITYTT T AVICERBREZNEMA T 5 2 & CRERAEERDOREE
THEAT DI ENTEDIED, BHP I v ¥Fr v a VAIEEZEEL T,
BREFEIZEENSIERORR[EHTHILHTES,

LY — VTR A L~FEE L7V —ya VERE T T — A R— A% 721357 — T IVHRAL O 8L % Rk
vay Bl %, ME¥EMETIZIRANY) —I VI LT r—vaveadailL 7Y y—

vav, Mt I EFIERL AV —Ya vV —RAEINTED, VT
NEA LEDENEDX T Z T RTHRETAREY —IVIZL D FBEDH 5,

AETIE. N o7y TREO—Hle UT, BREEFEPHIUHEFNALAECTHBEICHATZENTES [Ty bar—] &
lpg_dumpl ZMHALET,

92 Z77A4I)LOIaE—

ROEETHBERNY 27y TE, 774NV RLVTONY I Ty T T, bBEREZT7ANVETRTIAIY—FB5I&T
Ny 2Ty TNTEES, EL, 774D IAE—%175 121 PostgreSQL % 55 2ITE LT 2 BELH D 3,

UTOHITIE, tar 3~ NEMHH LU T PostgreSQL OE 7 7 1 VBEMENTWE T —X 5 1+ L2 b U $PGDATA LAF %
T—=H14TUTVET,

[postgres@localhost ~]$ pg_ctl stop -m fast
H—NELEREBORT ZRH>TWET.... BT
Y—NEFELELELE

[postgres@localhost ~]$ tar cvf backup.tar $PGDATA
tar: A VNENLHEED /0 2RYUBREET
/var/1lib/pgsql/10/data/
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/var/1ib/pgsql/10/data/pg_wal/
/var/1ib/pgsql/10/data/pg_wal/archive_status/
/var/1ib/pgsql/10/data/pg_wal/000000010000000000000003
/var/1ib/pgsql/10/data/pg_wal/000000010000000000000004

[postgres@localhost ~]$ 1s -1 backup.tar

-rwv-rw-r--. 1 postgres postgres 95887360 1 H 23 12:34 backup.tar

[postgres@localhost ~]$ pg_ctl start

Y-\ ORBTETZF>TVET ...

2018-02-05 02:09:45.616 JST [4866] LOG: redirecting log output to logging collector process
2018-02-05 02:09:45.616 JST [4866] HINT: Future log output will appear in directory "log".
7

H—NEBTET

AR ZOHERT —ZR—2A%2HET 2 IRTOT 7MLV EREEBSVRET 2HENH D £T, 7 — TNV A— A
ERAVWTHEET « L2 MVIZAPNTRETNTVET— 245254, na{BmBALATNERD £HEA,

9.3 pg dump ARV RICEZNv I 7Y

pg dump IVY R, F—XR—2% SQLXELTAY 2Ty 7F2I7Y RTE, 774 ALDIE — L, FmR_—
AEEIETH BNV 2Ty TTBIENTEET, pg dump AV Y REEFTE L, F—XN— X EZRAMT,
BELERRTCTIyA NIz T A2 R TEET,

pg dump IX Y RIBELEZT — XA R=ARKRLEITEZNY I Ty TT5a< Y RTTH, pg dumpall I<v > RS &,
TRTCOT—=RR=A, MR L 722 =Y - EOFEREZ LD TNV I Ty TTEIENTEET,

UTOFITIE. pg dump I¥Y RTT—&XR—=Rossdb 21N\v 77 v 7LTWET, EffRA TV are LT, -F CHAE
X IF1aVL2Z MY, -£TIT1L 27 bVE] BEBEOFBIEINKT—IAR—ZAZEZRELTVET, T4 L7 MUEAZIE,
BELZT A VI M TET =TIV Y T 7 7 A NVEERTZ2EDTT, VA MTRIIHRT — TR br s TwhiE
BB T 7 ANV DOAREFEFIEL VR, -j ATV avelagbdsd I TERI T 2o 205Xy FIT/IGLTWET,

[postgres@localhost ~]$ mkdir backup.d
[postgres@localhost ~]$ 1s -1 | grep backup.d
drwxrwxr-x. 2 postgres postgres 4096 1 H 23 12:34 backup.d

[postgres@localhost ~]$ pg_dump -Fd -f backup.d ossdb
/N2 — R:<postgres 1—H—D/X2AT—R>

[postgres@localhost ~]$ 1ls backup.d
3711.dat.gz 3713.dat.gz 3715.dat.gz 3717.dat.gz 3719.dat.gz toc.dat
3712.dat.gz 3714.dat.gz 3716.dat.gz 3718.dat.gz 3720.dat.gz

94 pg_restore IC&BYRNT

pg_dump IV YV RZEF TNV I T v U7 71k, EHD pg_restore A¥ Y NTTF— X R—AILGRAAEE DR Z LW
TE XY, pg restore DETHA T a v TR, VT T77MMZEENS [F—AR—2| /13 [F] 2HEELTHLRD
BEVANTCTEET, RVT T 7 A NIEEND T — XA R—AEH %t CREATE DATABSE % & i s % HikP, 7—
R AR — 2125 LT CREATE TABLE U720, BRED T —7IIZ T — X D& INSERT 9 % i EDFICIEE A RET T,

UTOHITIE, BEEIZRNTT ossdb T— X R—ZAZHIR L 728, BIZEAEUF LNy 2T v 7 [backup.d] 2fEELTT —
RR—22KE VAT LUTWET, pg_restore XY FEFRHORA > b L TIE, WEid ossdb T— X R—ADTFEEL
Wiz, U AN TEED 2 I —HFNIZ postgres T — X R— AIZEES L, -C A T a Y THMBIZ ossdb T — X RXR— A% fE
BLTWBZETT,
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/* BBEICRIITT ossdb T—9R—XEHIR */

[postgres@localhost ~]$ dropdb ossdb
INRT—R:

[postgres@localhost ~]$ psql ossdb
Password:

psql: FATAL: database "ossdb" does not exist
/* ossdb T—IR—&EEIB */

[postgres@localhost ~]$ pg_restore -d postgres -c -C backup.d

IRRT—R:

pg_restore: [7—AA /N (db)] TOCAEAHICTIS—DHYELE:

pg_restore: [—A4 /% (db)] TOC T k') 3726; 1262 16384 DATABASE ossdb postgres DL Z—TY

pg_restore: [7—HA 4 /% (db)] could not execute query: ERROR: database "ossdb" does not exist
<> K: DROP DATABASE ossdb;

Z2E: YAMNFPICTIS—%#HFELELE: 1

/* TITRT—IR—R ossdb BEELBVEDIS—HRRINETH, BEHY EHEA,
* pg_restore TIEY R MT7RER (SEIL ossdb T—FR—2R) LEERT DT~ ERIICHIRT 208 (SEIL dropdb ossdb) %EIT|
* BERID dropdb I Y K CHIRXRD ossdb T—I R—ZANFTTICHEELRWZSH, RETEITLED & L7 dropdb SEBDH AR L
*/

[postgres@localhost ~]$ psql ossdb
Password:

psql (10.1)

Type "help" for help.

ossdb=# \d

List of relations
Schema | Name | Type | Owner
———————— o + + -
public | char_test | table | postgres
public | customer | table | postgres
public | date_test | table | postgres
public | numeric_test | table | postgres
public | order_id_seq | sequence | postgres
public | orders | table | postgres
public | prod | table | postgres
public | student | table | postgres
public | varchar_test | table | postgres
public | zip | table | postgres
(10 rows)

ossdb=# SELECT count(*) FROM zip;

count

124165
(1 row)
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10 WEB7 7V r—ayenik

10 Web 77V —2avenEi

F— A R—Z2D— MR A LEE LT, Web 7 AN r—va v bl L TF —ZARX—ATTF—XDOEHETIEEH D £
T, ZOESIZWeb 7 AN —S a VOB BRTHETETF—&AR—2% (N 7TV RF—ZR—Z] LIFVET, ZDET
X, Web 7 7V 7= a VEIRTEKFHINT WS E5E [PHP)] L DMAELETONY J TV RF—ZR=2 L LTOF]
HAEEZTETS,

10.1 PHP &&?

PHP k13, Web % —N— ECEIfET S Web 7 7V r—Y a VEARCTELKFIHINB E3ETYT, HITML 771 M7 7Y
F—2ayvDd— REHODALIEATELDT, Web R=VD—EHIzT TV —> a VvOBIEERZHARALEDTEZ A
TEFET,

10.2 PHP OEMEA X —

PHP 1% Web ¥—/3¥—® [Apache HTTP H#—/3— (BA'F, Apache)| \ZHARAATHHATIEY 2 -2 EAINTED,
INEMMAT 2 EEEIZWeb 77—y a v ORBEBO SvES, Web 77 UM SIEET A php 12725 TWE 7 7 A
NEHERINE L, TOT7AVNIZEENTWS PHP ® 31— RAEFEI N, BN RERIEHTML & LT Web 77 9%
HEINET,

10.3 Apache & PHP BEDR®RE

Apache & PHP 2F[HTE 2 X511 VA M=V EFEZEEITVET, 1 VA M—)LT 5D PostgreSQL E{EL TV B v Y
vETH, DT rTERVWERA, HIXDOTI A VA N—IV UT5E. PHP & PostgreSQL Offidx v b —2
RETERTAZ LI ET, T Z Tl PostgreSQL 2 E{EL TWARI U~ 12 Apache & PHP 24 Y A b= UL E T,

10.3.1 Apache & PHP /8y 5 —Y T4 VR h—JL

CentOS Tl Apache & PHP 28 RPM Ry 7 — Y TREINTWAD T, yum XY FE2fioTA VA M—J)LLUET, yum
ATV RTA VAN =—ABTRARVGAIZIE, A VAN AT T7HhSpm ANV Y REfio TRERSYy r—I% 1 VA
=L EYT, 1A= T 53y 7 — php & php-pgsql TT,

[root@localhost ~]# yum install php php-pgsql

FAIAATE TS 1 fastestmirror, langpacks

base | 3.6 kB 00:00:00
extras | 3.4 kB 00:00:00
pgdg10 | 4.1 kB 00:00:00
updates | 3.4 kB 00:00:00

Loading mirror speeds from cached hostfile

* base: ftp.iij.ad.jp

* extras: ftp.iij.ad.jp

* updates: ftp.iij.ad.jp

KIFEDRRE L TWET

-> MNSUH IO aVOERERITLTVET,

---> /Xy — php.x86_64 0:5.4.16-43.el7_ 4 % A VA h—JL

-—> REFHEDWEAE L TWEY: php-common(x86-64) = 5.4.16-43.e17_4 D/Nvy /7 —: php-5.4.16-43.el7_4.x86_64
-—> (REFEMHOMES L TWE T : php-cli(x86-64) = 5.4.16-43.e17_4 D/Xy 4 —: php-5.4.16-43.e17_4.x86_64
-—> REFEHEOWLEE L TWEY: httpd-mmn = 20120211x8664 D/Nv 4 —: php-5.4.16-43.e17_4.x86_64

-=> {REHORIEE LTWET: httpd D/8y 4 —: php-5.4.16-43.e17_4.x86_64
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--=> /Ny —< php-pgsql.x86_64 0:5.4.16-43.e17_4 &= A4 VXA h—Jl

-—> (KEMHONEAE L TWET : php-pdo(x86-64) = 5.4.16-43.e17_4 D/Xv 4 —: php-pgsql-5.4.16-43.e17_4.x86_64
-=> MSUHIT a3 VORRBERTLTVET,

--=> Ny —< httpd.x86_64 0:2.4.6-67.el7.centos.6 & 4 VA M—JL

--> REFEMOMIEE L TWEF: httpd-tools = 2.4.6-67.el7.centos.6 D/8y 4 —: httpd-2.4.6-67.el7.centos.6.x86_64
-—> KEMHONEEZ L TWET: /etc/mime.types D/NY 7 —: httpd-2.4.6-67.el7.centos.6.x86_64

--=> NNy —< php-cli.x86_64 0:5.4.16-43.el7_4 % A VA ~—JL

--=> /Ny —< php-common.x86_64 0:5.4.16-43.e17_4 &= A4 VXA h—Jl

-=> KIFHEDONEE L TWET: libzip.so.2() (64bit) D/Xv 7 —<: php-common-5.4.16-43.e17_4.x86_64

--=> /Ny —< php-pdo.x86_64 0:5.4.16-43.el7_4 % A VA K—JL

-—> MSUH I aVvORRBEERITLTVET,

--=> /Ny —< httpd-tools.x86_64 0:2.4.6-67.el7.centos.6 &= A VR ~—JL

-——> RNy — 1ibzip.x86_64 0:0.10.1-8.el7 &% A YA h—JL

--=> /Ny —¥ mailcap.noarch 0:2.1.41-2.el7 % A VR h—Jl

-> REEBRERT LELE,

REEERRLELE

Package T—=F%TI0Fv— N—ay VR M- BE

AV M—)bH:

php x86_64 5.4.16-43.el7_4 updates 1.4 M
php-pgsql x86_64 5.4.16-43.el7_4 updates 86 k
KEMREETDA VA M—ILELET:

httpd x86_64 2.4.6-67.el7.centos.6 updates 2.7 M
httpd-tools x86_64 2.4.6-67.el7.centos.6 updates 88 k
libzip x86_64 0.10.1-8.el7 base 48 k
mailcap noarch 2.1.41-2.el7 base 31 k
php-cli x86_64 5.4.16-43.el17_4 updates 2.7 M
php-common x86_64 5.4.16-43.el17_4 updates 565 k
php-pdo x86_64 5.4.16-43.el7_4 updates 98 k

(N 7 WANES S|

AVAN=I 2 RyF—2 (+7 BOKEERD/NNY 5—)

Wy vn—REE: 7.7 M

A VRARN—ILBE: 27T M

Is this ok [y/d/N]: y

Downloading packages:

(1/9): 1ibzip-0.10.1-8.el7.x86_64.rpm
(2/9): mailcap-2.1.41-2.el7.noarch.rpm
(3/9): httpd-tools-2.4.6-67.el7.centos.6.x86_64.rpm 88 kB 00:00:01
(4/9): php-5.4.16-43.e17_4.x86_64.rpm 1.4 MB 00:00:01

| 48 kB 00:00:01

|

|

|
(5/9): httpd-2.4.6-67.el7.centos.6.x86_64.rpm | 2.7 MB 00:00:02

|

|

|

|

31 kB 00:00:01

(6/9): php-pdo-5.4.16-43.e17_4.x86_64.rpm 98 kB 00:00:00
(7/9): php-common-5.4.16-43.el7_4.x86_64.rpm 565 kB 00:00:00
(8/9): php-pgsql-5.4.16-43.el7_4.x86_64.rpm 86 kB 00:00:00
(9/9): php-cli-5.4.16-43.el7_4.x86_64.rpm 2.7 MB 00:00:00

=k 3.1 MB/s | 7.7 MB 00:00:02
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Running transaction check
Running transaction test
Transaction test succeeded

Running transaction

AVA M=)l : 1libzip-0.10.1-8.e17.x86_64

AV XA M=) : php-common-5.4.16-43.el17_4.x86_64

AR M=) : php-cli-5.4.16-43.e17_4.x86_64

VR KN=JLH : php-pdo-5.4.16-43.e17_4.x86_64

AV R M= : httpd-tools-2.4.6-67.el7.centos.6.x86_64

AR N—JL : mailcap-2.1.41-2.el7.noarch

AV KN—=)LrR : httpd-2.4.6-67.el7.centos.6.x86_64

AV XA M=) : php-5.4.16-43.el7_4.x86_64

AV XM= : php-pgsql-5.4.16-43.el7_4.x86_64

IREER : php-cli-5.4.16-43.e17_4.x86_64

MREEH : php-common-5.4.16-43.e17_4.x86_64

REEH : php-5.4.16-43.e17_4.x86_64

REE : php-pgsql-5.4.16-43.e17_4.x86_64

REEH : mailcap-2.1.41-2.el7.noarch

MREE : httpd-2.4.6-67.el7.centos.6.x86_64

IREE : httpd-tools-2.4.6-67.el7.centos.6.x86_64

IREER : 1libzip-0.10.1-8.e17.x86_64

IREEH : php-pdo-5.4.16-43.el17_4.x86_64
AVRAM=Ib:

php.x86_64 0:5.4.16-43.e17_4 php-pgsql.x86_64 0:5.4.16-43.el17_4

IKEHREEE A VA M—LLE L

httpd.x86_64 0:2.4.6-67.el7.centos.6 httpd-tools.x86_64 0:2.4.6-67.el7.centos.6

1libzip.x86_64 0:0.10.1-8.el7 mailcap.noarch 0:2.1.41-2.el7

php-cli.x86_64 0:5.4.16-43.el7_4 php-common.x86_64 0:5.4.16-43.el7_4

php-pdo.x86_64 0:5.4.16-43.el7_4

FETLELE!

10.3.2  Apache+PHP O&EE F X b

A VA M=V bo725, BIfETFANEITVWET,

1/9
2/9
3/9
4/9
5/9
6/9
7/9
8/9
9/9
1/9
2/9
3/9
4/9
5/9
6/9
7/9
8/9
9/9

T A NHA®D PHP %3D3AA7Z7 7 1 )V index.php %. Apache 7 HTML 7 7 1 V& 283 % /var/www/html 7+ L' 2 +

IR L £9,

[root@localhost ~]# echo "<7php phpinfo(); 7>" > /var/www/html/index.php
[root@localhost ~]# cat /var/www/html/index.php
<?php phpinfo(); 7>

Web H—nN—%EEHL 7,

UTFOHITIE, systemctl DY 7 I3 N list-unit-files T httpd DEENIAVE Y — AL 2 MA L. start TH—

VA%ME), status ¥ ps IV RCTIEHICEB LI L 2HRALTVWET,

[root@localhost ~]# systemctl list-unit-files | grep httpd
httpd.service disabled
[root@localhost ~]# systemctl start httpd.service
[root@localhost ~]# systemctl status httpd.service

@ httpd.service - The Apache HTTP Server
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Loaded: loaded (/usr/lib/systemd/system/httpd.service; disabled; vendor preset: disabled)
Active: active (running) since A 2018-02-05 04:31:17 JST; 7s ago
Docs: man:httpd(8)
man:apachectl1(8)
Main PID: 6807 (httpd)
Status: "Processing requests..."
CGroup: /system.slice/httpd.service
tq6807 /usr/sbin/httpd -DFOREGROUND
tq6809 /usr/sbin/httpd -DFOREGROUND
tq6810 /usr/sbin/httpd -DFOREGROUND
tq6811 /usr/sbin/httpd -DFOREGROUND
tq6812 /usr/sbin/httpd -DFOREGROUND
mq6814 /usr/sbin/httpd -DFOREGROUND

2 H 05 04:31:16 localhost systemd[1]: Starting The Apache HTTP Server...
2 H 05 04:31:17 localhost httpd[6807]: AHO0558: httpd: Could not reliably determine the server's fully qualifie
2 H 05 04:31:17 localhost systemd[1]: Started The Apache HTTP Server.

Hint: Some lines were ellipsized, use -1 to show in full.

[root@localhost ~]# ps ax | grep httpd

6807 7 Ss 0:00 /usr/sbin/httpd -DFOREGROUND
6809 7 S 0:00 /usr/sbin/httpd -DFOREGROUND
6810 7 S 0:00 /usr/sbin/httpd -DFOREGROUND
6811 7 S 0:00 /usr/sbin/httpd -DFOREGROUND
6812 7 S 0:00 /usr/sbin/httpd -DFOREGROUND
6814 7 S 0:00 /usr/sbin/httpd -DFOREGROUND
6825 pts/0 S+ 0:00 grep --color=auto httpd

7T 9Y T Web ¥ —N—128#i L £ 9, Apache ¥ PHP. PostgreSQL 23E{EL T\ % ¥ > | T Firefox 72 ¥ D Web 75
THERHL, MFO7 RLVAEZANLTTZALET,

http://localhost/

FAU~>>TWeb 77 U Y E2EFTTERVEEIIE, O YRS Web P —N—10EHE LTI W,

EFEEURL 727t A9 5L, index.php IZEWTH W/ phpinfo() BN EFTIN, 1 VA =L Ih T2 PHP OFf
M7 fEWA Web R— Y TRRENF T,

10.4 PHP & PostgreSQL D&
PHP 7*5 PostgreSQL (2 L. T— X 23 LT HTML 7 7 1 WVIZHAADE#R T TV r—> a Y EERLET, T

TNT TV r—vavEERLT, ETLTAHAZL LD, Y7V THEALTWS PHP THE S 7z PostgreSQL i D BE
IR Y T,

W10.4.0.1 H>FILTEHERALTWS PostgreSQL FR%K

E3ped ErL|
pg_connect() PostgreSQL (2= L £ 37,
pg_query() SQL #FETLE T,

pg_last_error() I —%HELET,
pg_num__rows() TFEREIELET,
pg num_fields() FIEEEAFL £,
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BE% 4 EE]
pg_field_name() Y4 EIEL £T,

pg_fetch_object() fF7—XEMBELET,
pg_ close() PostgreSQL & D#f 2T U £,

7z, HHLTWAMO (PostgreSQL #fELIS D) BAEIILA R D@D T,

Fap e Bl

htmlspecialchars() BB DOXFF| O 5 HTML TR ER 2 RO X F 2 IE U FRAMBERERIC LB L £
T, BRINDDRELP<>LE VS EXFTT,

strtoupper() IO TFHN T NTRIFIZLET,
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10.4 PHP & PostgreSQL D

Configuration File

System Linux localhost 3.10.0-693.11.6.el7.x86_64 #1 SMP Thu Jan 4 01:06:37 UTC
2018 x86_b4

Build Date Mowv 15 2017 16:34:47

Server API Apache 2.0 Handler

Virtual Directory disabled

Support

Configuration File |/etc

(php.ini) Path

Loaded Jetc/php.ini

Scan this dir for Jetc/php.d
additional .ini files

Additional .ini files |/etc/php.d/curl.ini, fetc/php.d/fileinfo.ini, /etc/php.d/json.ini, fetc/php.d
parsed Jpdo.ini, fetc/php.d/pdo_pagsql.ini, /etc/php.d/pdo_sglite.ini, fetc/php.d
/pgsql.ini, fetc/php.d/pharini, fetc/php.d/sglite3.ini, fetc/php.d/zip.ini

PHP API 20100412

11 phpinfo

1041 T—9RER—I DR

BTN T )= a3 vEERLET, ossdb F— X RX— A2 PostgreSQL L —¥ — postgres T L. SQL X [SELECT
* FROM prod] 2FEfFULET, EFUAERIZHTML OF—7 12 UTMIL, Web 79U ¥TRRLET,

UROY v TNV E#ELT 7 A )% (Bl selectProd.php) TT « L2 bV /var/www/html IZfRIFL £ 9, (E¥iEa—H—
root TITH M. T4 L2 bV /var/www/html D/8—3I v ¥ a VEEBRL CTHEYRI—F—TToTLZIV, T—RR—=2
NOBHEIEH % FUk LT\ % pg_connect FBND /SAT — Rk, EHTHEFEAD postgres T—HF —D/NZA T — NIZAHE

LTI,

selectProd.php
<html>
<body>

<7php

$dbcon = pg_connect ("dbname=ossdb user=postgres password=password") ;

if (!$dbcon) {
die("<hr>pg_connect KR<hr>");
}
$sql = "SELECT * FROM prod";
echo "SQL=$sql<brxz>\n";
$result = pg_query ($dbcon, $sql);
if (!$result) {
pg_last_error($dbcon) ;
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die( "pg_exec KE<hr>");
}
$numrows = pg_num_rows ($result);
$fnum = pg_num_fields($result);
echo "<table border>";
echo "<tr>";
for ($x = 0; $x < $fnum; $x++) {
echo "<td><b>";
echo htmlspecialchars(strtoupper (pg_field_name($result, $x)));
echo "</b></td>";
}
echo "</tr>";
for ($i = 0; $i < $numrows; $i++) {
$row = pg_fetch_object($result, $i);
echo "<tr align='center'>";
for ($x = 0; $x < $fnum; $x++) {
$fieldname = pg_field_name($result, $x);
echo "<td>";
echo htmlspecialchars($row->$fieldname) ;
echo "</td>";
}
echo"</tr>";
}
echo "</table>";
pg_close($dbcon) ;
>
</body>
</html>

77 ANEER LS, Web 77 0¥ RS T 72 AL TRERARERL £9,

http://localhost/selectProd.php

1042 7#—LhLDT—9DEREHEE

HTML 7 # — LI A SN/ T— X% PHP TEFT 5121k, $_POST £ EMHHAL 9, HTML 7 # — A% 5 ACTION
EUTHUH N7z PHP X POST AV v NTRIESI N2 EARS & UTHRFLTWET, $_POST ZHx Z DMl
BT 7 AT 57-DDEMTT, BEEMERT 572012, HTML 7 4 — A ® test.html & PHP 7’02 5 A test.php
% [var/www/html T« L 27 b VIZIER L £9,

test.html

<html>

<body>

<form action="test.php" method="post">
<input type=text name="foo'">

<input type=submit>

</form>

</body>

</html>

test.php
<7php
echo htmlspecialchars($_POST['foo']);
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W FIUS—vay B vAFL BE W = @ 1408 Q)
) =il ;
ZrANE) REE) Tn(VY) BEEGS) Fosw—o(B) Y1) ~NF(H)

é B v @ u_.' ﬁ [@.http:fﬂocalhosh’selectProd.php v| |-',l' 'Q‘f¢|

[E &< REa~—2~¥ [g/Cent0S [DJSupport™

Mozilla Firefox

| EI http://localhost/selectProd .php | & b

SQL=SELECT * FROM prod
IPROD_ID |PROD_NAME |PRICE
HhA 50
[ yac [ 70
[ xov [ 100
VAV e e 31
sS4ty TN 80

|| k| =

FET 5
[ @ Mozia Arerox ] NENE

12 selectProd

7>

Web 7' %95 test.html ZIFOCH L, 74— LI1ICl2 AN LU TEFTREZ 22V v 27 ULET, PHP ® echo ZZHDE%Z
KRTEIMATTDOT, 7A—LnoDfE%E Web 77 U HIZERL FT,

http://localhost/test.html

1043 7#—LHBDAN%E SQL XICHAAL

PHP T SQL X% %479 5121, —F SQL X% XFHEBUIZMRAL, TDEH % pg_query BEUCEL £9, XFHE
BIZRATEIRIZ T A — LoD AN%E SQL UZHMARDIE, 74 —LARNZISUTCEHEREETT LI LR TEET,
selectForm.php TIET — X R—RAIZT7 72 AL £ T DT, pg_connect HBADNNAT — NIFEHTHELZNAAT — FIZE
HUET,

selectForm.html

<html>

<body>

BRRBLEVWT—TILEEAALTFE L,

<form action="selectForm.php" method="post">
<input type=text name="table'">

<input type=submit>

</form>

</body>

</html>
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W FIUF—vay B varh @& W = @ 1408 Q)

] Mozilla Firefox = BT

I74ME) REE) FR(Y) EEGS) Fosw—u(B) YT ~F(H)

@ o v @ O @ ¢ ntp:iocainostresthtmi ~| (88~ cocan @
[E &< REa~—2~¥ [g/Cent0S [DJSupport™

| [&] http:/localhosttest htmi Ik -
[0ss-DH| | [t |

T .
OHL Errrr 1L 1)

13 testhtml

selectForm.php

<html>
<body>
<7php
$dbcon = pg_connect ("dbname=ossdb user=postgres password=password");
if (!$dbcon) {
die("<hr>pg_connect KB{<hr>");

}
$table = $_POST['table'];
$sql = "SELECT * FROM $table";

echo "SQL=$sql<brx>\n";

$result = pg_query ($dbcon, $sql);

if (!$result) {
pg_last_error($dbcon) ;
die( "pg_exec KE<hr>");

}

$numrows = pg_num_rows ($result);

$fnum = pg_num_fields($result);

echo "<table border>";

echo "<tr>";

for ($x = 0; $x < $fnum; $x++) {
echo "<td><b>";

echo htmlspecialchars(strtoupper (pg_field_name($result, $x)));
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W FIUF—vay B varh @& W = @ 1400 Q)

] Mozilla Firefox = BT

I74ME) REE) FR(Y) EEGS) Fosw—u(B) YT ~F(H)

@ o ov® 0 ﬁ [@ghttp:mocamosmest.pnp ~| 2~ |cooan @,/
[E &< REa~—2~¥ [g/Cent0S [DJSupport™

| 8] http:/localhostitest php Ik -
0SS-DB

FET !
| @ Mozilla Firerox | T E

14 testphp

echo "</b></td>";
}
echo "</tr>";
for ($i = 0; $i < $numrows; $i++) {
$row = pg_fetch_object($result, $i);
echo "<tr align='center'>";
for ($x = 0; $x < $fnum; $x++) {
$fieldname = pg_field_name($result, $x);
echo "<td>";
echo htmlspecialchars($row->$fieldname) ;
echo "</td>";
}
echo"</tr>";
}
echo "</table>";
pg_close($dbcon) ;
>
</body>
</html>

TE U727 # =L T7 278 AL, BREBELLWROAFTZ AL ET,

http://localhost/selectForm.html
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W FIUS—vay B vAFL BE = B SRR

Mozilla Firefox

Z74A0E) REE) For(v) BEES) Foosvw—2(B) Y—w(I) ~F(H)
é B v @ \__ ﬁ [@Ihttp:fﬂocalhosh’selectForm.html v| |-'l' '@d

[E &< REa~—2~¥ [g/Cent0S [DJSupport™

| @I http://localhost/selectForm. htmi | & b

BELIEWTF—TABEAALTTSL,
[orders] NEZA

=T :
| @ woziia Firerox | ]

15 selectFormhtml

11 EBRREOBESLE
111 0S DA YR k=)L

AEBTHEHLnux T4 AP Ea—aid CentOS 7.4 64 ¥y MiZEFEHLTWE T, 1 VA M=V PIEHIZIIZEENREZ 5
EHHERFADT, I VAP—=—F—DF I AIVIRETTIT VAP—ILLET,

11.1.1 OS 2 —H'—DfERK

yum ¥ RPM T PostgreSQL %1 Y A b =)L 5 &, OS 2—H¥— postgres RAFINAER S & T 0 F T LD FEFTHERD
fT5aEnEd, Z0D postgres =Y —%2bHoSNUDMERLTELZ LT, OS =P -2 LTOHKE (F—LT1 LI MR
BEARRY) OBERP LR TRV ETOTAETIIZDOLS ITHDET,

MR Tl useradd 2% ¥ FT OS 2 —H— postgres Z/Ef. passwd IYY RTCL—HF—DNRXAT—-RFEZRELTVWET, %
D4, postgres 1—HF =20 74 Y LTTBHY T MDRRPE—LT 4 L7 MINBEEHRL, 9777 LTEEET,

[root@localhost ~]# useradd postgres
[root@localhost ~]# passwd postgres

1—%— postgres M/XRT— RNEZEH,
FLWRIRT—R:
FLWAZRD—REBAAL TS L:

passwd: INTORIA M-V UVDPELSEHRTEE L,
[root@localhost ~]# su - postgres
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W FIUS—vay B vATA QS 8 =@ Q)
ﬁ?m Ly L s TR Ly Mozilla Firefox B
o7 ARLEY. OFFIPLEY ) V=T ~ANF(H)
= @ € ﬁ |@I http: /flocalhost/selectForm.php | g~ @
[E &< REa~—2~¥ [g/Cent0S [DJSupport™
| |§I http://localhost/selectForm.php | o v
SQL=SELECT * FROM orders
(ORDER_1D |ORDER_DATE CUSTOMER_ 1D [PROD_ID [aTY
1 [2011-09-18 19:24:50.102562 1 [ 1 [0
2 [2011-09-18 19:24:50.104937| 2 [ 2 |5]
[ 3 [2011-09-18 19:24:50.107026| 3 [ 3 s8]
[ 4 [2011-09-18 19:24:50.109223 2 [ 1 3]
[ 5 [2011-09-18 19:24:50.111255 3 [ 2 [ 4]
=T :
@] | @ Mozilla Firefox TN E

16 selectFormphp.png

[postgres@localhost ~]$ pwd
/home/postgres
[postgres@localhost ~]$ exit
[root@localhost ~]#

1112 ¥z Y71 DERE

Xz T4 DORETIE, MEPSOKELREEZITRVERETHEZ L 2R L ET, 7747 —"7 % —)L% SELinux
WBEIZ L TWB I 2T L TWVWET,

[root@localhost ~]# setenforce O

[root@localhost ~]# systemctl stop firewalld.service

11.2 PostgreSQL M1 Y X h—JL

CentOS Tl PostgreSQL M/8N— a3 > 10 EHETIRAE X N TWARWVWD T, yum DAERY RV bV Z2FH L T, PostgreSQL
10214 YA M=V LET, AFTIE 2018 & 1 HBAEDEHIR. PostgreSQL 10.1 %1 Y A b —IL U £ T,

1121 FIE1 yum YR MY DERE

PostgreSQL DRk i% PostgreSQL FiF 3 I 2 =7 « N®D PostgreSQL RPM Building Project IZ & D FdfA I N TWET,
web 77U TUTD URLIZT7 28 AT B LHAESR—PFINTWE A=V ardyum VKRY M) EEHD RPM /Sy 7 —
VA ENTVET,
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PostgreSQL RPM Building Project * https://yum.postgresql.org/repopackages.php

IR AR OBRER (al. B8P RCH) ARAR—YTHAEINTWE I AH D 2T, AESBIEDHK., BHrHEBIC
ERV)—ZAXINZEHEDTTDOT, HHBEMRGEZ EOHMBMNTIERHLZNWZ L 2HREL £,

- ¥ PostgreSQL RPM Repository (+ X [iam

c o

B8

Oa https://yum.postgresql.org/repopackages.php 150%

-

The world's most advanced
open source database.

@ PostgreSQL

PostgreSQL RPM Building Project - Repository Packages
» News:

Finding out which distro arch you are using
» PostgreSQL 11

snapshot packages
released.

If you do not know which OS/arch you are using, click here to find your distro/arch.

Please note that PostgreSQL YUM repository depends on EPEL repository for some packages.
RHEL/CentOS/, etc. users should install EPEL repo RPM along with PGDG repo RPMs to satisfy
dependencies.

» Fedora 27 packages
released.

PostgreSQL 10 RPMs

released Available Repository RPMs

+ Full package list

» Fedora 26 packages
released.

¢ PostgreSQL 11 CRASH TESTING ONLY!!! NOT EVEN FOR ALPHA TESTING, NOT FOR
PRODUCTION. USE 10 PACKAGES FOR PRODUCTION

» Fedora 25 packages
released.

» PostgreSQL 9.6
packages released.

» PostgreSQL 9.5
packages released.

o Red Hat Enterprise Linu

o Scientific Linux 7 - x86 64
o CentOS 7 - x86 64

o Oracle Enterprise Linux 7 - x86 64

64

o Red Hat Enterprise Linux 7 - PPC64LE
o CentOS 7 - PPC64LE

ALPHA TESTING. BETA TESTINGE LD /e
Fih'B3/\—>3 > T A MR ED

> Moved to git

B picacs o Red Hat Enterprise Linux 6 - x86 64

released. FARMATEBRTDESICLELE D,
) o CentOS 6 - x86 64
P RHECH/IREMS o Scientific Linux 6 - x86_64

released.

o Oracle Enterprise Linux 6 - x86 64

» Rsync support is
now available

o Fedora 27 - x86 64
o Fedora 26 - x86 64

» Support for Oracle
Linux is now
available.

» Repository RPMs are

Qut * PostgreSQL 10
. BEMMEAYT S0SHEECIHU GEIRLETY,
7 Eie'lllélésigackages o Red Hat Enterprise Linux 7 - x86 64 /

o Scientific Linux 7 - x86 64 Sa i gTiie R L o

o CentOS 7 - x86 64
o Oracle Enterprise Linux 7 - x86 64

» News Archive >>

o Red Hat Enterprise Linux 7 - PPC64LE
© CentOS 7 - PPC64LE

17 PostgreSQL RPM Building Project

MATZ20S T4 AN Ea—vavizdmlizY) v ra252Yy 2L, Yy 2O URL%a—LTHEET, IR
CentOS 7 %&. PostgreSQL 10 Ti&, AFDO & 5% RPM Ny 7r —IUEBEY v 27 SN TWE T, https://download.post-
gresql.org/pub/repos/yum/10/redhat/rhel-7-x86_ 64/pgdg-centos10-10-2.noarch.rpm

ZN% Linux ¥ —/3— L@ yum install I¥ Y R THEL X,

[root@localhost ~]# yum install https://download.postgresql.org/pub/repos/yum/10/redhat/rhel-7-x86_64/pgdg-centc

HARAATETZ U1V fastestmirror, langpacks
pgdg-centos10-10-2.noarch.rpm |

(FhBg)

Is this ok [y/d/N]: y
Downloading packages:
Running transaction check
Running transaction test
Transaction test succeeded

Running transaction
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AR M= : pgdg-centos10-10-2.noarch
IREE : pgdg-centos10-10-2.noarch
AVA M=)

pgdg-centos10.noarch 0:10-2

FETLELE!

1122 F|E2 PostgreSQL ®1 VR ~k—JL

FJE 1 T PostgreSQL 10 ® yum Y RY MU DBFHATE D LS IZRDELEZDT, BERNNY F—YU%BELTA VAN
LET,

[root@localhost ~]# yum install postgresqllO postgresqllO-server postgresqliO-contrib postgresqlilO-devel
FARAATRTSZ U1 fastestmirror, langpacks

pgdg10 | 4.1 kB 00:00:00
(1/2) : pgdgl0/7/x86_64/group_gz | 245 B 00:00:01
(2/2): pgdgl0/7/x86_64/primary_db | 145 kB 00:00:01

Loading mirror speeds from cached hostfile

* base: ftp.iij.ad.jp

* extras: ftp.iij.ad.jp

* updates: ftp.iij.ad.jp

REEORRE L TVWET

-—> MIUH I avORERERITLTVET,

-——> Ny —< postgresqll10.x86_64 0:10.1-1PGDG.rhel7 % 4 VA h—Jb

-—> REFHEDWEE L TWET: postgresqll0-1ibs(x86-64) = 10.1-1PGDG.rhel7? D/¥y 7 —<: postgresql10-10.1-1PGDG.rhe
--> REHOMIEE L TWET: libpg.so.5() (64bit) D/8y o —: postgresqli0-10.1-1PGDG.rhel7.x86_64
---> Ny —< postgresql10-contrib.x86_64 0:10.1-1PGDG.rhel7 % 4 YR h—Jl

-——> /Ry — postgresqll0-devel.x86_64 0:10.1-1PGDG.rhel7 % A4 YR h—Jl

-—> (KEMHOUNEE L TWET: libicu-devel D/VY 4 —: postgresqliO-devel-10.1-1PGDG.rhel7.x86_64
-—=> /Ny —2 postgresqllO-server.x86_64 0:10.1-1PGDG.rhel7 % 4 YR h—JL

-—> MIUHILaVORBERTLTVET,

-—-> Ny /s —< libicu-devel.x86_64 0:50.1.2-15.el17 % A YR h—JL

--—> Ny —% postgresql10-libs.x86_64 0:10.1-1PGDG.rhel7 % A YR h—JL

> REEERERT LI L,

REMZERLELEL

Package T=FTIFv— N—=y3v JRY MY — BE

AR M—)H:

postgresqll0 x86_64 10.1-1PGDG.rhel7 pgdgl0 1.5 M
postgresqll0-contrib x86_64 10.1-1PGDG.rhel7 pgdgl0 587 k
postgresqli0-devel x86_64 10.1-1PGDG.rhel7 pgdgl0 2.0 M
postgresqll0-server x86_64 10.1-1PGDG.rhel7 pgdgl0 4.3 M
RIFMEREETDS YA M—LE LT :

libicu-devel x86_64 50.1.2-15.el7 base 702 k
postgresql10-1ibs x86_64 10.1-1PGDG.rhel7 pgdgl0 347 k

NSvHos 3 vDER
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AVRAN=IL 4 RyFg—=T (+2 BEOKRERGRD/ Ny 5—)

Wy vn—REE: 9.3 M
AVAM—IBE: 40 M

Is this ok [y/d/N]: y
Downloading packages:
¥4 /var/cache/yum/x86_64/7/base/packages/libicu-devel-50.1.2-15.e17.x86_64.rpm: ~v 4% — V3 RSA/SHA256 Signatu
libicu-devel-50.1.2-15.e17.x86_64.rpm DARHEN A VXA h—ILThTWEEA
(1/6): libicu-devel-50.1.2-15.el7.x86_64.rpm

(2/6): postgresqli0-contrib-10.1-1PGDG.rhel7.x86_64.rpm

(3/6): postgresql10-10.1-1PGDG.rhel7.x86_64.rpm

(4/6) : postgresql10-1ibs-10.1-1PGDG.rhel7.x86_64.rpm

(6/6): postgresql10-devel-10.1-1PGDG.rhel7.x86_64.rpm

(6/6): postgresqllO-server-10.1-1PGDG.rhel7.x86_64.rpm

702 kB 00:00:00
587 kB 00:00:02
1.5 MB 00:00:03
347 kB 00:00:00
2.0 MB 00:00:01
4.3 MB 00:00:03
&5 1.4 MB/s | 9.3 MB 00:00:06
file:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent0S-7 M SHEEIBHTT,

Importing GPG key OxF4A80EBS5:

Userid : "Cent0S-7 Key (Cent0S 7 Official Signing Key) <security@centos.org>"
Fingerprint: 6341 ab27 53d7 8a78 a7c2 7bbl 24c6 aBa7 f4a8 Oebb

Package : centos-release-7-4.1708.el7.centos.x86_64 (@anaconda)

From : /etc/pki/rpm-gpg/RPM-GPG-KEY-Cent0S-7

LERONE % ju\i'g* FBLVWTL&IN? [y/Nly
Running transaction check

Running transaction test

Transaction test succeeded

Running transaction

AR M=) : postgresql10-1ibs-10.1-1PGDG.rhel7.x86_64 1/6
AV KN—)LAR : postgresql10-10.1-1PGDG.rhel7.x86_64 2/6
A>VA M= : libicu-devel-50.1.2-15.e17.x86_64 3/6
AV A M=) : postgresql10-devel-10.1-1PGDG.rhel7.x86_64 4/6
AR KN—=)LrR : postgresqllO-server-10.1-1PGDG.rhel7.x86_64 5/6
AV R N—JL : postgresqll0-contrib-10.1-1PGDG.rhel7.x86_64 6/6
IREEH : postgresqll0-server-10.1-1PGDG.rhel7.x86_64 1/6
REE : postgresql10-1ibs-10.1-1PGDG.rhel7.x86_64 2/6
IREE : postgresqli10-devel-10.1-1PGDG.rhel7.x86_64 3/6
MREE : postgresql10-contrib-10.1-1PGDG.rhel7.x86_64 4/6
IREEAR : libicu-devel-50.1.2-15.e17.x86_64 5/6
MREEH : postgresql10-10.1-1PGDG.rhel7.x86_64 6/6
AVA M=)
postgresql10.x86_64 0:10.1-1PGDG.rhel7 postgresql10-contrib.x86_64 0:10.1-1PGDG.rhel7
postgresql10-devel.x86_64 0:10.1-1PGDG.rhel7 postgresqll0-server.x86_64 0:10.1-1PGDG.rhel7

RIFMREEE A VA M—)LLE L
libicu-devel.x86_64 0:50.1.2-15.el7 postgresql10-1ibs.x86_64 0:10.1-1PGDG.rhel7

ETLELE!

AVARN—ADETTEE, UMFOBDT 4 LI M) ENASFUDBREINTVET,
[postgres@localhost ~]$ 1s /usr/pgsql-10/

bin doc include 1lib share
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[postgres@localhost ~]$ 1s /usr/pgsql-10/bin

clusterdb ecpg pg_config pg_isready pg_rewind pg_waldump

createdb initdb pg_controldata pg_receivewal pg_standby pgbench

createuser oid2name pg_ctl pg_recvlogical pg_test_fsync postgres

dropdb pg_archivecleanup pg_dump pg_resetwal pg_test_timing postgresql-10-check-db-dir
dropuser pg_basebackup pg_dumpall pg_restore pg_upgrade postgresql-10-setup

1123 FIE3  PostgreSQL FIRBEDOYIHARE

AYVAP—VEBRET —ZR=ZAPMERINTE ST, ROAT vy TUBRTHAEMMERLET, 1 YA b=V L7
PostgreSQL 1%, OS Z—% — postgres 2#IA{t1— ¥ — & U TEHEERZ K> TWVWBH DT, su I <Y FTL—H— postgres
AR L TEEEITVET, PostgreSQL T T 2 KFEHEN LT WL ST OSHOFEEFTVWET, BB, T—XT 11
7 M) ORBIZT — X RX—AEERICIEETE T TH, TOBRICAREOHRE GREAHEEEHR ) TN BELLFEESH
TWBHBENRDH D ET, AETIET 740 bOALE (/var/lib/pgsql/10/data) IZIEEKT I LT,

REEZE M

PGDATA F—XF4 L2 VAiBZEELET,
PGHOME PostgreSQL @1 YA h—LF 4 L7 M) 2EELET,
PATH PostgreSQL ¥ YA b=V T 1 L2 bUETFOD bin 28E L 7,

BUR T, postgresql L —H — DEIEEEERE 7 7 1 )b bash_profile Z#fE L. PGDATA., PGHOME, PATH Br¥iZ %
EMUTWET,

[root@localhost ~]# su - postgres
[postgres@localhost ~]$ vi .bash_profile

# .bash_profile

# Get the aliases and functions
if [ -f ~/.bashrc ]; then

. ~/.bashrc
fi

# User specific environment and startup programs
PATH=$PATH: $HOME/ . local/bin:$HOME/bin

export PATH

### edit for PostgreSQL 10

export PGDATA=/var/lib/pgsql/10/data

export PGHOME=/usr/pgsql-10
export PATH=$PGHOME/bin: . :$PATH

[postgres@localhost ~]$ source .bash_profile
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W11.232 BRI ) T bOHER
yum X> RPM T PostgreSQL %1 Y A b—)L 35 &, BEEILA 7Y 7 NAEHBERINE T, LOFIETHE L BREEHK
PGDATA 7% Location of database directory ¥ =L TW3Z & ZMAL £7, AEOHFTREETI2HEIH Y £HA,

[root@localhost ~]# vi /usr/lib/systemd/system/postgresql-10.service

# Location of database directory
Environment=PGDATA=/var/1lib/pgsql/10/data/

11.24 $% yum &ZffELARVA VYR M=

A VR =%y PADOERIITARWREDHIRNRH 25E5121E. Web 1 b RS TFORyr—Ya2 Xy uo— KL TH—
N—IZEEL, RPM a< Y RTA YA R—=LLTLEI W,

112401 #H5>vO—KWebR—

http://yum.pgrpms.org/packages.php
W FAUr—vay B YAThA @& -8 = @ 18:10 Q)

(i} Postgre50QL RPM Repository (with Yum) - Mozilla Firefox = [
TrANE) REE) FR(N) BEGS) Fyo3—0(B) Y-MI) ~NF(H)

@ B v & O @ [ ntpsyum pgrpms orgipackages.php & @
[E&£(RBE~—I¥ [g/Centos [IJSupport™
| % FostgresQL RPM Reposttory (... | # v
A
The world's most advanced =
@ POStgFGSOL open source database, =
i PostgreSQL RPM Building Project — Yum Repository
b EWS
% Full package |ist For SRPMs, please click here
# 9,1 Packages
Released,
0 Fadors 15 Packiges Available Package List
Released.
: o « PastgreSGL 9.1
# Support for = :
Scientifie Linux 5 & :edara 15 - i686
and 6 available. o Eedora 15 - «B6 64
& Fedors 14 - i686
» RHEL 6 packages o Fadora 14 - %86 &4
Released, e
# Repository RFMs are o RHEL/Cent0S/Scientific Linux 6§ — j386
Qut o EHEL/Cent05/Seientifie Linux & - %86 64
# News Archiva 22 © RHEL./Cent05/Scientific Linuk 5 — i386
o RHEL /Cent0S/Scientific Linux 5 — xB6 B4
© RHEL /CentS 4 - |386
o RHEL/Cenmt(S 4 - xAG 64
(=]
TR G
% @ PostgreSQL RPM Repository (with Yum) - Mozilla Firefox @ --- =

11.2.4.02 CentOS764 Ew MREA4 Y >O—K Web R—Y

https://yum.postgresql.org/10/redhat /rhel-7-x86__64/repoview/postgresqldbserver10.group.html
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W FIUS—vay B vAFL BE -8 = @810 Q)

RepoView: Postgre5QL PGDG RPMs - Mozilla Firefox
ZrANE) REE) Tn(VY) BEEGS) Fosw—o(B) Y1) ~NF(H)

@ v ﬁ [ ¥ | nttp: /fyum pgrpms org/9 Ojredhatrhel-5-i386/repoviewspostgresgldbs ¥ | [*F> | oo @
[E &< REa~—2~¥ [g/Cent0S [DJSupport™
| % RepoView: PostgreSQL PGDG... | # =
PostgreSQL Database Jump to letter: [ BCDGILMPSTUY |

Server PGDG

PostgreSQL Database Server PGDG

¢ Back to index

o postgresql90 - PostgreSQL client programs and libraries

o postgresql90-contrib — Contributed source and binaries distributed with
PostgreSQL

o postgresql90-1ibs — The shared |ibraries required for any PostgreSQL clients

o postgresql90-server — The programs needed to create and run a PostgreSQL server

Listing created by Repov|ew-0,6.5-1, fcl2

R R P T

[2]]

ST :
@ [ w RepoView: PostgreSQL PGDG RPMs - Mozilla Firefox ] EQ_H_H._H .

URDRy r =YXy o= R U —N—ZHEL 7,

Ny r—v% e

postgresql10 PostgreSQL 2FIfHT 2 ETHRHEAD I A7V N TRIT IR TA T T
postgresql10-libs PostgreSQL 2T 2% LTHREADOHET 1T T Y

postgresqllO-server ¥ —N—70 77 LDARIK

postgresqll0-contrib  #LIEHEEE (RFOHPATIILHATIED D FEA)

BRI =V DY VI RIZFISITERR A F =NV a VPG INTWEHESDH D £3, AFHTEVTNLE 10.1 2 F
HLTWET,

HM11.241 RPMIYYRTA VYR M=

FERRIZX T v u— KR35 7 7 A )ik postgresql10-10.1-1PGDG.rhel7.x86_64.rpm D & 57 RPM X T3F, RPM a2~
YRTAYARM—)LUZET, postgresqllO-libs, postgresqllO-server. postgresqll0-contrib & [EkkIZA Y A F—L U E T,

[root@localhost ~]# cd <7 7 A IIEREHXT 1L I N>
[root@localhost ~]# rpm -ivh postgresql10-10.1-1PGDG.rhel7.x86_64.rpm

113 F—49R—2DFH1E

F—RR—ZA7 5 AREERUET, ZOFEEE2TF—ZR—ZADOYML LY, £ > A M —LBIZ 1 EZTFVET,
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1131 F—9R—RUS52R% & initdb aA~vV R

PostgreSQL 2YEHET 57 — XA RN—2ZDH D (FEEKIZOS EDOT 7 10V) REMEHRET 7 (), BEEEZ 7 ()L, ul 77
ANBREZRVEEEDIILEEDET—AR—AIFAREIRVET, HIHLLIZT —ER—A 7 FARE/MEETHTRTD
T7ANRT 4L M) BHBRERTEZ2BLET, T—2RXR—A0MMLIT initdb I~ Y RE2MEH L. AAERET
FHT 25 2 THRBENTWS-E utf8 B X U--no-locale A 7Y a VEEE L TT— X RX—2 &ML £ 3,

1132 F=49F4LJKNY

FT—=RAR=AT T AREWRTEI2ITARTOT7ANALRTALZM)IF1 20T« L2 M) TIZEeHTHEEINET, 20D
FALVIZ MV ETF—XF 4 L7 Y IR, BIELH PGDATA THEESINE T, initdb F, BEZLH PGDATA &R X
N, TITHREUVEMBEIZT—ZR=A7 7 AXBMEFREINET,

11.3.3 initdb ¥ Y RDOETT

IR OfICE, RO FIMDHE > TT =X T 1 L2 b U ALEDSEREELE PGDATA 123 E S NARET initdb 2% > N &2 %47
LTWEY, initdb BTV, cd IXYFTT—X T4 L7 MPVICBEL, I 7 71 VERRLTVWET,
[postgres@localhost ~]$ env | grep PGDATA

PGDATA=/var/1ib/pgsql/10/data

[postgres@localhost ~]$ initdb -E utf8 --no-locale

T—INR—ZRVRTLADT 74 IIVDFEEIE postgres" 21— T L7,
ZOA—¥rH—"TOtREMBELARTNIERY ZE A,

T—INR=2YS25EEAT—LCTHRLEEhE T,
T2 MDTHF R MIFTEREIE english ICFRESINE L7,

T—IR—IDF v I LIZEDNTT,

T4 L% K /var/lib/pgsql/10/data DIEREHRELTVET ... ok
YIT7T4L I M) EERLTWEY ... ok

57 #JU b @ max_connections #ERLTVWET ... 100

F 74 b®D shared_buffers #BIRLTCWET ... 128MB
selecting dynamic shared memory implementation ... posix
REZ7ANEFERLTUWEY ... ok

running bootstrap script ... ok

performing post-bootstrap initialization ... ok

F—9ETAAZICABLTWVWETS .. .ok

28 O—A)EERIGIC trust "BREEDN BT,

g_hba.conf Z#i#m&ET 5. £ L <IE. JRE initdb ZETTBHEIC-A A TS 3
V. F7zld ——auth-local B LU --auth-host ZFHATEIETEHET S
ENTEET,

g

Success. You can now start the database server using:

pg_ctl -D /var/lib/pgsql/10/data -1 logfile start
[postgres@localhost ~]$ cd $PGDATA
[postgres@localhost datal$ 1s

PG_VERSION pg_commit_ts pg_ident.conf pg_notify pg_snapshots pg_subtrans pg_wal
base pg_dynshmem pg_logical pg_replslot pg_stat pg_tblspc pg_xact
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global pg_hba.conf pg multixact pg_serial pg_stat_tmp pg_twophase postgresql.auto.conf

114 T—9R—R%iELE

PostgreSQL D& - (#1121 systemctl IY Y FEFHL £,

[root@localhost ~]# systemctl start postgresql-10.service

PostgreSQL BIEL K I XN TWVWBEE, AT —XAFUTOLSIZ4D 7,

[root@localhost ~]# systemctl status postgresql-10.service
@ postgresql-10.service - PostgreSQL 10 database server
Loaded: loaded (/usr/lib/systemd/system/postgresql-10.service; disabled; vendor preset: disabled)
Active: active (running) since A 2018-01-22 01:59:14 JST; 6s ago
Docs: https://www.postgresql.org/docs/10/static/
Process: 22602 ExecStartPre=/usr/pgsql-10/bin/postgresql-10-check-db-dir ${PGDATA} (code=exited, status=0/SUCC
Main PID: 22611 (postmaster)
CGroup: /system.slice/postgresql-10.service
tq22611 /usr/pgsql-10/bin/postmaster -D /var/lib/pgsql/10/data/
tq22614 postgres: logger process
tq22616 postgres: checkpointer process
tq22617 postgres: writer process
tq22618 postgres: wal writer process
tq22619 postgres: autovacuum launcher process
tq22620 postgres: stats collector process

mq22621 postgres: bgworker: logical replication launcher

(LUFBR)

T 7 4V N TRFEREENTR>TVWEDT, Y AT LORENEIC AEIIZEE) L 72 \WHEA 21 systemct] T enable 73+
VIREEBELET., BHEDZ KT 554 (1F disable ZHEEL T,

[root@localhost ~]# systemctl enable postgresql-10.service
Created symlink from /etc/systemd/system/multi-user.target.wants/postgresql-10.service to /usr/lib/systemd/syste
[root@localhost ~]# systemctl list-unit-files | grep postgres

postgresql-10.service enabled

11.5 EFEDHESR

F =R R—=ZADEEMREEZITVE T, PostgreSQL ¥ —N—IZx94 % R TOEMEIX postgres T—H —TEMEL £ 7,

[root@localhost ~]# su - postgres

psql iZ-1 AT a v EAMIFTEIT LU, ERINTVET—ARX—AEMHRAL £,
[postgres@localhost ~]$ psql -1

List of databases

Name | Owner | Encoding | Collate | Ctype |  Access privileges
postgres | postgres | UTF8 | C | C
templateO | postgres | UTF8 | | | =c/postgres +
| | | | | postgres=CTc/postgres
templatel | postgres | UTF8 | C | C | =c/postgres +
| | I | | postgres=CTc/postgres
(3 rows)
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12 15 RBOERAE

KECHMT BT —ZR—AZfERL, T—XN—AERLET, TUT, KefERL. 7 -2 2 ALEY,

121 F—=9R—XDEMK

EEHDOT —RR—=Z ossdb Z2/E L ET, 77— X RX—ADERIE OS 2 —3 — postgres TITWE T, ERHE. BEHiTEsZ

LEMERALTHEET,

[root@localhost ~]# su - postgres
[postgres@localhost ~]$ createdb ossdb
[postgres@localhost ~]$ psql ossdb
psql (10.1)

Type "help" for help.

ossdb=#

122 ROEM

FEMEHR L £, prod XK. customer ., orders £D 3 D&KL £,
BUF®D SQL X% psql ZE T L TVWAERIZAY —&R—Z b THUE, BELZEMERINET,

CREATE TABLE prod
(prod_id  integer,
prod_name text,

price integer);

CREATE TABLE customer
(customer_id  integer,

customer_name text);

CREATE TABLE orders
(order_id integer,
order_date timestamp,
customer_id integer,
prod_id integer,

qty integer) ;

AR ETHITY,

ossdb=# CREATE TABLE prod
(prod_id  integer,
prod_name text,
price integer);

CREATE TABLE

(%)
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123 T—9DAA

ERL L 7= RICHIAT — 2 2 AL ET, BAFD SQL X% psql ZFEF LTV AHRIZIE —&R—A ML, FIHT—&H
ENETNDORIZANINE T,

-- B¥IT % FBFIC INSERT

INSERT INTO customer(customer_id,customer_name) VALUES
1, cBkmEE"),

(2, BHAME"),

3, =EmEE");

INSERT INTO prod(prod_id,prod_name,price) VALUES
1,' #b5A',50),
2, YA ,70),
(3,' XB>',100);

-- —47¢ DMEBNIC INSERT L. now() M TIRBINIBAICEE DTS

INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty) VALUES (1,now(),1,1,10);
INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty) VALUES (2,now(),2,2,5);
INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty) VALUES (3,now(),3,3,8);
INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty) VALUES (4,now(),2,1,3);
INSERT INTO orders(order_id,order_date,customer_id,prod_id,qty) VALUES (5,now(),3,2,4);

DTFREGHITY,

ossdb=# -- BT % REFIC INSERT

ossdb=# INSERT INTO customer(customer_id,customer_name) VALUES
1, cEkmEE"),
(2,' SAAME"),
3, =iEmEmE");

INSERT O 3

(B&)
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