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DY AT AL ETHBELU TS 7Y —0 DBMS Tdh S PostgreSQL % FIWTHIFAL £94, SQL S3iE
DB/ DNTIEAD DBMS TEA UTT (SQLIZHE XN TWARWRREERER £ DIk, DBMS
TLITEWAEDHY £9), PostgreSQL Tlk, Unix ECHEI—YFNHSD T — RN — A& MK UM
T, BCENZMANIIAB L THEARETIZLETEEY, LVHAT. ADHITNINT—4X
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% createdb
CREATE DATABASE
%

N THEREN T E 2D T, IRIZ PostgreSQL IJED SQL 1 > X7 = —ATH 5 psql Z&EH L £7,

% psql
Welcome to psql, the PostgreSQL interactive terminal.

Type: \copyright for distribution terms
\h for help with SQL commands
\? for help on internal slash commands
\g or terminate with semicolon to execute query
\q to quit

kuno=>

ZZTHRED Tkuno=>] £\ D & ZA W psql DTV T NT, ZIIHERINTNE T —ER—2A
HMRFRRINET, DFY. createuser IFFITHEE L RITNEZDAND - L L HUARTIDOT —
g R—AFEMER L. psql IHEHZIEE L AT IUEZDADI—F 4 L[ UARTD T — & N — A ks
LEd, 4

psql IZfIBIAL I Y RiZ, I\] THEDEDELZITRVEDDHY 3, \] THEDIZHOD
X psql EHDIYY RTHY, 72L& 21K N\q[RET]) Tpsql 2 732 LN TEET (TDMIE
N\?) TANVTEEFUTRTLKZIW), N\ THESLRVEDIETARTSQLOXTHY, Il
FOTT—EARN—AZ 2 ITHIETE £,

3.2 SQLICLZEBRDES

ZZETTpsql WEFHIN, SQLAVYY REHLATEIDREIZAY £ U, KIZ, SQL THR%
PERLT 2 ICIZIROBE 2 F N F T,

create table FAf%% ( @M1 A, @2 A2, ... )

BED ;] 1ZSQL DHEXD —ERTIXRNDTT M, %< O SQLABIEIE ;1 /) 2 R0 X
DT & FIZEBOBIERBIB T XD IZR>TVET (TIMS, TORNIEWVWIY Y REZM{FIC
LRI TAND ZEMNTEXEDIITY),

X o T fHHRAREGR TEREK] 2/F>TAHAZXL & D,

kuno=> create table iE#p#R (%4H char(8), 4FE#p int);
CREATE
kuno=>

Ok My LTS B AR T OREX (CHEC) R LAY W S A
TIRRITIER U ZBIRICT — 2 2 AL TAE L & 5, T insert into fpH &\, BR4
&, T ANGMODOMEE values(...) OFIZFIZEL 2D (BHEOMONHIFEGEEE L/ ED
W) & %R L £, O
2T 2 HAIRRD L 51237V K createdb, psql. dropdb ZffifH LT Z X0,

createdb T — X NR—AY — FT—EAR—A%EHKT 5
gsql -d T—ANR—A% — FT— A= TE L SQL % H B
dropdb T —AN—A% — FT—AR—ZA%HELT S
HERETHNIET —ERN— AR ERFOBEIZLZNTLLOINS, T—RAR—ALZIIEAB LU CHSOL—YFZLLFALE
HOTF—=AN=2 1 2% HAEHFLTLELED (BDAA. 1 D2OT—AXR—ZANIZERIZN<DTE ANSLNET),
PRV T LAZNA METIE AR K XFHTT,
SURCHTRD BT DLRTR T — X IE TR THREDEDTH Y, EED AWM & HEEHETT,




kuno=> insert into F#* values(’ AH’, 20);

INSERT .....

kuno=> insert into iR values(’ KAK’>, 25);
INSERT .....

kuno=>

BRI T— AP AN EDS MU, IROESIZUET (select IZDWTIFETHEL <FIAL
i-d—)o 7

kuno=> select * from ﬁfﬁ%?ﬁ;

HET | Fle
__________ P
AEF | 20
AR | 25
AR | 30
J i | 18

create table X copy AL DAY Y RZWVWHLWHLFTI HIALRDIZT 7 A WIZANTHWTIX
DIEIZE D HAAEFETEITITLILELTEET,

kuno=> \i 771 )I#%
ZN% psql FEIAEDKEEETY, psql 2# D IZT L HiLBEH S A psql EADHKEEETT,
kuno=> \q

DWTIZ, RNEIZR S BRZHIFRY 2 HIEBEI L TH T ET, €U SQL D drop i 2 IRD &
DIENE T,

kuno=> drop table IFfHzR ;

3.3 BfRT—IN—XEBUVEDE

T—AN—ZUZBWCTEERMEEED 1 D12, BV ZWEREIEELTEhE T —ZXN—AH
MO UTHS Z BT ENET, ThEWEDhE (query) LIFUTET,

Tk, BRT—ZR—=ADGHEIZ THOPMUNER] 205 DIE 5% 06BETI20%%E
ATCAHAZELU LD, HAMIZ, BRT—EAR—=20FDOEERIEIH TTE THOEELE] v 2k
WHEELTLEXY, £9, —FRMIZEDOSDIFEDRDODEDTL & 5,

1. AROHENS, HDSM2H- T 200 Hd (3FIR — selection),

BRBELONIDEIZIE [HEEMADEDEFET] LVOODIXARTTR, £ 2AT, HLEREVENLES
SIABATVEEEA, YHWSLARVWEEFBTTERLAZNWILEHDIETTY,
"1 29D insert into WA TIHAL TV /D TIRKRETTNS 7 7 A DHHARALHIEEDHY) T, TDEDITIE

BRS T, FTRYSNZRDE D87 714V (CSVIER) 2HEL £,

VAR, 30

JEi, 18

B, 33

e, 22
ZTOLETROAYY RTT—A2MYADET,

kuno=> \copy fFii#* from 77 )4 using delimiters ’,’
ZOmaid I\l THEDZENLE NS L D12SQL TlEEK psql BMBEDEDTHY, fE->T ;] IAETT (2D
RY LT TELBENDY £79),

10



2. BAROHENS, R L ZBHEOERS 721 2 L) Hid (5% — projection),

BRI IXTNTN, ROBDF], HiEDF %2 W< OGO HTHEELZ L EZEZNTINTL LD,

LIAT, MTOT—EAR—ATI, BIfR HEE] IFEERSU»E» 2 <, TORHLIZEBEF
=] POoRUBERESOMER > T 2LHOTANE LB >TVE L, TITROEME
METHEHEEIIRY 7,

3. BIMR A OIEME X LBIR B OEM Y 2 HAT, HVICMEAFE U 0F T %2 EhIY H LT
ool WOENEIZT 2 (BE — join). 8

AU A THEEDES DA TH DM (union). 2 (difference). & (product) > &, @7 —
BR=2ZHAPHNEDE N EERS KO BREMIREIBETE XY, ZO&D REHEKRRZER
KE (relational algebra) & FEO E 9,

BIfRT — A N—Z ETOMWAEDEE2ERMLTEE S 1 DD AiEL LT, BRGHRIE (relational cal-
culus) BB Y £9, ZThE, MOEDLEORENE 2K (BIR) OFE L TWD, LW R TIERER
REEEUCTTM, FEEUTEEZVRBELRSTHT, ok YXDkRe.. »O/lERK->TET,
ot ZDEkE ... DREFIDNSRLIZEREEN, EELTNTNDEIEIZ~DRM2TT &
DBEDTH2I L] bWHESIH2LET, 2FY, wmHAzlioTHRMEZEBET LIS TRk
B CESDITTY, FEXSQLIFBRRMEIZE D VWA EEZERIZILTHET,

EODUEMRHIZEATAEL & D, LA BRAREOEEDOHIZ TREDEMEZ T 2 HY H
T HPEOSEHENDHY U7z, BERmETINETW AT SQL OFLEEZEYD 2 LIRD &
ICETET,

select @M1, @M2, ... from FH{R ;

DFY, BHYHUAZWVEMNEZ T ZIEEL 2 select XaHZIX, MEREUVTHENTAZDTT, &
B, BRI TS TR TOEMEZIEE L ZHEIE JKOBBREFELEDOBROENETH, EiE
ZEVHBLHLESDIXEAETT NS, RbDIC T+) EEFIFFO LD IR >TWET (ATHETK TR
DHNEERRILZRTIE, LI EZOKRELME> TV ZbIFTT),

—F. TREDOHZT 20 Hid ) ERGEE L

select * from BAf% where &M ;

DEHIZUT, BRUAZWEMAZIBELET, L ULTE 222X TZOREDOENNS DM E
DED] BRELIBETDDITTT,

Tl FEEHEEIXESTL L O? RIFZIIEROBRZHERICERE L. M2 LT 2 DDB%RD
EENELNZ R2RET I R VD TT, ?

select BAfRL. BM1,.. BIfR2. BMEN from BHfRL, BIfR2
where BIfR1. @Mx = BIfR2. @iy ;

) OEAHBEIZDOWTE, where I TCTHEHY ARG EBET O L THEIETEET (LXK M
EHXTNTHOESITHINT D where 1D or ZEAUIT I 7)), FEiF, BIfRiwEE L BEHRALKD
FIOE ORI WVIZEL W (DF Y, —ATETLIMOELRIIMAETEZITD) 22D
Mo TWET,

SRR I A NBERAR L ICE DA EBRTEDID, FLVWI LIZEIEAVREZ ibhb,
BOR D SQL Tl join # 5ETDRAOFIEE H Y TTH, TNk TFHELW] ZLE2BETDIHMANIPT L
BoZu o 2FHLTHET,
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3.4 SQLICLZIFIEABNEHE

I T, BUFTIE SQL OFEH Z > TEEIZHNEDLEZ U TAXU & D, HlEE UTIEX 7Ok
BOT—HR=ZZHNT, WYL T—2EERTL72O0 SQLERHEK8DLSITHELEL
7= (begin & commit A % FEKT 2 NIBDOATHHL £9), ZONEE T 7 AT (XFI—R
EUC T) &L THEWTENIHA L2 N1 77 1)V OBRE% i o THiAAD TN T TT,

TR ETHEMAMNEGDENLK L TAEL & D,

kuno=> select BAR®HS, %HI, 1HAr from BHEK;

BEES | 4| FEFR
__________ O
k02 | & | REERSOR X

k03 | AEF | O E RIX

k04 | KA | M KRR

k01 | oA | A TR 1 e v

(4 rows)

BIfR THHE ] 2D EMIEID 3 DOTEHBRDT, BITERRNZ LS ITEEs%E2 25T b I
[«] LHELUTEHMONERA, FEOBEWEZITEIY BT (DX VHF) HEIE. WY BT EESZ 5]
BT LI T, BHROBRBRIZFEUBEBEAN DD RELT, EOBEIY—ZFIZRFESLLNEK
D RGEITIE, TBRA. BHA] OIS ICHIICEBREEDIFE 2L T, EOBRKRDOEMENZHRL T
<ZXW,

IZ, where M CHRMEZIBELTCAEL LD, &ML TRRODEIS>BEDONET ET, 10

X AT X
Mt and A

Mt or A

X IN (RNHIFRER)

X NOT IN (NI

TR RS, R BEOTNLOMHANEE (+. - * /) EAMS L BMALGDETT (X
FRREIE THAZT), HEEH T <. > >=. <. <AYTE, KEOHAIEFIE O T
ELEd, MEAHERLEL LS,

kuno=> select * from P&/ where (HAfi>2000) and (Hiffi<30000);

ERGEE = NG | B
__________ e e
5200 | A&V R | 3500
s203 | Yo RFAY | 27000

(2 rows)

WIZNVEWEAEEZFEOTAZ L LD, ZOHEIFUA from TEROBRZEET D Z LIZRY £9,

kuno=> select ZZEFH5, %Hi, HN from (5%, BHE
kuno-> where (ZEE. BEHS = BE. BIXES) and (ZZE. HfF > 710-1-20007);

REEFRS | A | HAS
__________ e
doos N | 2000-10-10
doos6 | A | 2000-10-02

(2 rows)

V5L AA A DL ETETITNIITIEREKLTHET,
NEBm 2 Dl THHKREE] 130@EE O select X T, AZZUEEZ 1 >FIFHBELET, T533&. ToEMMEDE
ENBLENDEZDT, AMZOEGIZEITNT VDIV EVN %ML UTHEET S DIT T,
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begin;

create table {52 (RS char(4), FEES char(4), HA date);
insert into {EZZE values(’d002’, ’k04’, ’09-18-20007);

insert into &% values(’d004’, ’k02’, ’10-01-2000);

insert into {EZZE values(’d005’, ’k03’, ’10-01-20007);

insert into {EZZE values(’d006’, ’k03’, ’10-02-20007);

insert into &% values(’d008’, ’k01’, ’10-10-2000);

create table HHfll ((ZZEFKT char(4), MMME S char(4), FE int);
insert into HAMll values(’d001’, ’s201’, 18);

insert into HHMl values(’d001’, ’s100’, 1);

insert into HAMl values(’d001’, ’s200°, 3);

insert into HAMl values(’d002’, ’s203’, 1);

insert into HHMl values(’d002’, ’s201’, 4);

insert into HAMl values(’d004’, ’s100’, 1);

insert into HAMl values(’d004’, ’s201’, 5);

insert into HHMl values(’d004’, ’s200°, 1);

insert into HAMl values(’d005’, ’s201’, 3);

insert into HAMl values(’d006’, ’s100’, 2);

insert into HHMl values(’d006’, ’s203’, 18);

insert into HAMl values(’d006’, ’s200°, 6);

create table % (FHE 'S char(4), 4&Hi char(8), {EFfr char(16));
insert into HEE values(’k02’, ’ J&°, * HEHSUAX);

insert into BHZE values(’k03’, > AWy, > HEHHEKX);

insert into BHZE values(’k04’, > KA, > HEFEFMDEH);

insert into MHZE values(’k01’, > WK, » MhZEJINEJIIFH ) ;
create table P4hh (P& char(4), M4 char(16), Hflli int);

insert into P4fMh values(’s201°, #5213, 1500);
insert into P4fh values(’s200°, > A&X Y K’ 3500);
insert into P4/t values(’s202°, > 7w Z IV K>, 800);
insert into Fifh values(’s203’, * ¥+ RF A2, 27000);
insert into Fifh values(’s100°, *> J—Z2 F A2, 37000);
commit;

[ 8: MEHDOT—4&

UEDODEEEEFLD-EDT%E, MIIWTRLULELA,

ZO&HIZUT, BR MEE] ITFHEEZIEIASDTOVAEWVWIIEEDLLTHEPAE ADTWVED K
DBRRMNTEDDIITY, LIAT, MOMEFIIRATIZELRAN/ZEDIZ [THZLD] TN, Kb A
EOTIHTNEIAFETT, ZDkdD, BELRSL TEOHEHOFIE/EIET) LHET D L THADIE
IZBROERNTERRIEONET, TDAOIZIFIRD X S & order by A% —~FmBZITEIMU TS ZI W,

. order by X asc <TODOAD [HJEH] IZIND
. order by X desc < TDAD [[EJEH] 12N D

B 10-3 psql #b EIF 8D 771 )% \i] TidAEFETT—EAR—A%HEL 9 ( N\z)
TR —EZ2RRUERLARIWV), KT, INSOBBRIIH LTI ZETICEH> TV
Kl % EIRFEAT U T AR I, MfFL25, IROMEBEHENS 1 DM E (TEIHIELE) > T
J’“@‘Sb\o

a. FMmOHFT, HfiAY 10000 FARMO DA ZITH T, TEEX, TO LD ZpE5HTHE
BUZTRNZE DT NERTED L RBLNTU & D,

b. FHMIEE ICDOWT, EHEES. AnEST. HE. BXJU0H (BlixXBE) 275 M7,
TENE AERBESORDYICEMENERRTED L RBLINTL LD,

c. BFDS B, WH EIZ A EFRNZE DIZDOWWT, Bshd & Bl g &S 2
LT, TIE BERSORDYICEHELANTRRTEIDLBBLINTL LD,

[©) D&M (1) /MEH2OBER>THY, (2) P07l L OB L ZEMN FHUNEHT) 35
hEBEINTOG Z L,
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R BE

EERS| BEES| H BEFRS| 4H0 | T
d0o2 ko4 09-18-2000 k02 MG | RSO
doo4 k02 10-01-2000 k03 KB | R H R
doos k03 10-01-2000 ko4 KA | HERMEH
dooe k03 10-02-2000 ko1 BOR | )i T
doos k01 10-10-2000
' ‘ e
REFS| HEES| HA ZHn | AEFT

doo2 ko4 09-18-2000 | KA |HEEFMEH
d0oo4 k02 10-01-2000 | yl& | HEHR SR X
doos k03 10-01-2000 | Ay | HEHSHRX
doo6 k03 10-02-2000 | A%y |EHEEIHEKX
doos ko1 10-10-2000 | H&AS | A=) IR T

' R

EFEERS | BERS| O EY- I S

d002 ko4 09-18-2000 | KA | ERMEH
doo4 k02 10-01-2000 | JW#& | BUECHRSOR X
d0os k03 10-01-2000 | A% |HEEIHEKX
d0o6 k03 10-02-2000 | AHp | Bl H R
doos ko1 10-10-2000 | BUAR | pho 10 e s

\ ‘ ‘ #

BEES| B g

doo6 10-02-2000 S
doos 10-10-2000 A

X 9: T — &2 NR— 212 &5 —HD R

3.5 S£EE#

X T, ZZFTRZENRDEHLRIINEDENEITZEDIZR) U, @RDiEZERDB 72
I, Y % 183 R EDEHETW/ZWTTR? Ei, select DIRIZL DM NTITEME
PAMZ =D AREZELS ZENTE, ULE ZOHATIIRY, RDOFIZTIRD & 5 REETEAEL (aggregate
function) & IFEND € DR £,

e count (*) — T — XD

o sum(X) — XNDEDEET

o avg(X) — ADEDE

e max () — XNDOEDERKIE
e min(X) — RDOMEDH/IMHE

x|

X

INEMOLBIEZEITTEEIEL & 5,

kuno=> select count(x), avg(Hfffi), max (Hffi)-min (BEfHi) from P4 f;

count | avg | ?column?
_______ o
5 | 13960.0000000000 | 36200
(1 row)

ECIREROEHERZURTOELAZD, 1 2OFELIF2HBETNETNIE L DOMETTHI 5,
SQLIZBITZ 120X LTHES> 2N TEFET, 12

Bogy, ki THIWEDE] MEATHIHEERNELZN, FIfVEDEORELN 1 DOMETHILEEHD
DT,
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LIZAT, 2 T2HBEICIE 27 —ZOEEMNN D] LW EHRLDIK THEZED] &
Fred THEZED] G5t L0 ZED0BRMLU VDB TY, 2T, where WM& ->72H & 1T
[group by JEM4,...] LWHREEZLTEL L, TOREMEME (OM) BRILEDES LE TV —T
LULTEEDAB, TNTNIIODWTHEBERZHE>T< N xT,

kuno=> select A&, count(*), sum(FE) from WMl group by (ZEEFT;
£2EES | count | sum

__________ R
doo1 | 31 22
d002 | 2 | 5
do04 | 3 | 7
do05 | 1] 3
d006 | 31 26
(5 rows)

IO &Sz, FRREIHEE L group by ZMlAGDOEZI LT, MRVERLT -2 ET
SQLZITCRABTEITLED>DTY,

36 Fi—0DEE

& ZAT, EOHITIXEBROIEFED -0 THHMI IZREMmDEERNBAS> TR T, L TERET
I, /2. MBE] ZERHBEN A TOTMLWTT R, ZDL& D RIEHRIX select Z{Hi> ThlH
FHETDEIENTEETH (25 ZEHERICIFHKML TRODIFITY), K<MH>3551CIFTht s
AEHLOELI—2EHLTHB LERTY, Ea—RROIYY RTEHLET.

create view Y2 —% as M\WE&bLEREE ;

IS NS LD, Pa—&idFElTselect AV Y RIZKR# DT /2EDFEEEZLIENTE
F9, TIHFERBIZ, @EOAS -l Z/E>TAEUL & D,

kuno=> create view aiiPHM as

kuno-> select {nEH%S, WM. paf&s, B, BE, BELHM as GEHHE
kuno-> from BHMH, P44 where HAMll. REMES = pEM. MBS

CREATE

kuno=> select * from atAfl I ;

REEFRS | EmaEs | Bl | BE | AEHERE

—————————— e s St
do01 | s100 | 37000 | 1| 37000
do0o4 | s100 | 37000 | 1| 37000
doo6 | s100 | 37000 | 2 | 74000
do01 | s200 | 3500 | 3| 10500
do04 | s200 | 3500 | 1| 3500
doo6 | s200 | 3500 | 6 | 21000
do01 | s201 | 1500 | 18 | 27000
d002 | s201 | 1500 | 4 | 6000
doo4 | s201 | 1500 | 5 | 7500
do05 | s201 | 1500 | 3| 4500
do02 | s203 | 27000 | 1] 27000
doo6 | s203 | 27000 | 18 | 486000
(12 rows)
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BE [HExHli as AEHifE] WO DIERTH»SE), ROEZEHE LU ZFERICE DA%
DIFEDIMFNET (2D LAVWEZDOMZHHTTIHRETERNZD), ZOLDIZ, Ea—E/RAEdD
IXEDRGBREEDY RN, WD ik BRETIVOMRD B HO 1 >Td, B4

Ya—ld, ZOLDIZERZMHAGDLETEHTLIDIMS ZIFTaL, 2= ur/546Z,
WEHOT—2D [HAMW7] Z2RHET20IEMDNDE Z L IFENIRANZEY T, 20L& D Bk
eI, 2L ZIXMOGEITTERATE T,

o I—HWIZIoTRT—EZD W2 RAZNEDIZULAW,

o TTF—ADBUNEZTE IOV IADEERLENLDIZL A,
D&, TREHEBTZ TN T2 MR ELOND Z D, T—AXR—=A %]
T2 EDREIBNETT,

HB 10-4 LERUT—EN=AIDOWT, HEIBIEE > 2 ROMEBHEN S 1 DPLE (TEUL
L) o TAHRI,
a. BSOHRT, HMASEEESEMEZBEASBOD-HEEZ KDL, TENX T HE
ik D W< SEOPEHETRED ERB LW,
b. & Z L DEXBEAGERUZRERDD, TINUE, THTHORBEEDOEHHE R
TdrhB &,
c. #ihZ L DZFREEGF DR, TINUX, Ha T L DEX U ZBERE R ED L BB L,
(O] D&M (1) /N2 DB EIZBELTEY, (2) EDLD RPN TR0 HE T
I BERDOELBVHEYTHD Z &,

3.7 T—HYDEHFEHIR
BfiE COXEIELHT XD TIMYHEUH] IZ22WTHETEUED., AT —ZOHEG HiE% 3
BHUTCTWERATUAZ, 2720, BRI ZENT 2 HGIEIZREICEYD EIFE U,
insert into BEfR4% values(T—4#,...) ;

—F. MEHIRT D RIE 2N I DM 2TETDHEHIRLA] LS WDITRDT, IRD
£ 51T delete SR HE N F T,

delete from FA{%&% where &Fff--- ;

TIERED T — R &2 HH (FIHR) UZOKREE? IR &A% MAS D ISR IZEH 2 R
13T, ANV UEIREEZS RO T, RO LS A update ENPHEINTVET,
update PBfR% set BM1L = A, B2 = X, ... from ... where ... ;
Z 2T from ARk select LABRTH Y, BMEWHETT, INEHOWNWIREDEMWZ 1T %2 A H
TEET, 22213 TRMOFEHZ 2FUIZT D] 1IZ3kO > IiEET LI VDT,
update FpK set Fiin = Ffinx1.2 ;
F7-. 11 EOEE CTEEHIEIMED 3 HEBAZEMIZDOWT, Hiffiz 2E/5[< ] EWHEEIZIRD LS
220 £9,
update Minh set Hiffi = R4hh. Hiffix0.8 from FEMIHIMH
where GGEAHIBAMN. Pf S = PAM. PAMES) and GEMIBARE. &FHME > 30000) ;
ZOFNEI > SEo 2 a— TFEEMIAM] 25 FE<IEHL TS ZLICEFEH LT ZI W,
B2, BHED SQL TIREHERICE DS SHOMHR Y o —I12 09 2 iR SICHZR I 6T T, 430d

Bod I TER0WGERHY £,
Mo 728 a—DRBIZ R > 728581 Tdrop view Y¥a—% ;] IZ&oTHELTLIEX W,
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3.8 EAEM4ERE

CZETIREREERTIMRICEBIED T — XU NMERE LU TREITATULN, BUNRARZ &
N, T—ER—ATIE TZOE5BMENREZNDZ L] WO EMAERELTELZLT, 7O
75 LESTE [HO ] F—A2BANLNTUES L% (H< 2 TEHIRETTH) KET
FHIET X2 D128 >TWET, RENBEZML U TEROLI>BREDLRH Y £7,

o — &M (unique) — [ZOEMIFEMEL ZEZ LW 0D HE,

o JEZZ (not null) — [ZDEMITENEZFFZ20) L 0H MHE, F—&IZ IRELTWD]
CEBHEIZEILSHDIDT, T—AR—ATIE MEMNE] 2HADLDIZ8>TVD I & HIEHE,
EMICEoTlEH, ZNE2HFILNVEWVSEEE LZWDITTT,

e ¥ ¥ — (primary key) — —REMMNDIEZE, DFVF—L U THAD LW D B

o M — (foreign key) — [DOBBOIEE L - EHEICE DN EOADMEL UTHINSD |
WD R, 72 2R E2E] CTEME TERES] L UTELVWE DX, Bk MREmm 12
(FaimE e L UTHELNDIEDIZEOND DI T,

o M — THERMICE CTRMIZALAMHAT] 2L, BaoRhR2Mio/2F v 78 TEE
T, RfFE U THOBBROT -2 %225 LETEET,

U, TRTO [ENUAR] T2 E2FMDOATHIRTE DI TIERVDT, T—AR—RIT
[ZANPASTIED] D% OIFKHEEL WEETIEH Y £95

3.9 FT—HIR—ADHEFIH

ITC, ZZETTIET—AR—AZ = ATWU>TEEULEN, HEOANSHAETEE N
T—AN=ZADAETY, TD/2OIT, grant MR THADT —AR—AZMAIZEHR D L5 ITLR
SR EERETEET,

grant HEFR,... on BIfR#,... to 2—T4

Z ZTHERRIE select(BRETE %), insert(MlzfiATE D). delte(flZHIFRTE %), update(5
FTE?), ruleHAIZFETE D), all(TANTTED) OMAGDLETHEL £, £/, 29
HORYD 2 public EfREET D L TH#HTE ] HEUVAMRZFE DL SIZARY £9, /2, grant Tfi
7 U 72 HERR 2 B BR < 121% revoke s & iV E 9,

revoke HERR,... on EAfR%,... from 1 —H%
TDINT AZDERIE grant L[ U T,

3.10 +SUHITaYv

T—ANR—ADT—EANHEAEIND LD IR/ UT, TNTHMEZZATICEBDOA (707
TN E DT —REEND LT LWVIRICIFFTEERA, 22X BIADOEEIZT HHAS
TWT, AIARS BIAAD 1000 FHDEBLIE B IAD 2000 D27 LYy Mgl & & UL
MR Iz UEL &S (K10),

1 525 3000 M5 SE L UZIET RO 9000 [IZZ>TLENELAZ, ZDEDIT,
T—2% [HRICES] 2 2LIBEULKRWVERZ2E 25T AEERH Y £7,

72, MOFEME LT, Y VOREREIZHTHMMEDOMEE R ITONET, 22X TAX
AT 1000 Pk UZEBIZYY U Y UTHERIEEF>TUESZHED KD TLEOIN? A
X ADEEIZ 1000 HEEZ T2 IETTTH, BIADEENEHINWELR-T1L AHOFEEFAL, ¥
INTEENEYD R R51E9TH,
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5 717 TAXA TAIA BXA
0000) FL) FH T

N e
=1 RES

s B 15 B A
0000} BT

X 10: HETDT 7 AL B FE

INSDOMBEIZHUT 57728, DBMS Ik kv H oy avepidnsd sl cnEd, b
FUY Y avEHD SQL XUIRD 3 O03H Y £7,

e begin — NI VYT aVERBETS
e commit — M VYT avEEEETTS
e abort — b7 V¥ vavEdikT s
DFY, LEOFIIHELLDOIH>RFLESLUHETE & XX

begin ;
T — AN — 2

commit ; < F/ZFEINTH ZLFHARITNIL abort

DEDBETT—AR=2A%ZFHTEHI LT, TOHRFEAX1ODD T VT rvav e U TUBEINE
T, TOTDHDLEIND W2 | BHDZDOTULELIN? "I UTF o7y a v d—FIzmko k> Bk
BEHHLET (INHDHEXTFEH>T ACID BHELIFUET),

o Atomicity (J M) — b U r ¥ avid T2k UTEIS] (commit 23U 725E)
M SRV (ATRLANDEE) NELONTHY, TRFETRIS] LD Z &ldAy,

e Consistency (—EM) — I V¥ a v TIET—RR—ZA%EMEL TV 5 RN REIZA
MOFEZT, BBETO (—BMEOH D) RENS, ETHED (—EBMOH D) REIC—BTEY
T3, 2RI BIADEREZH A AIAICERL. BIADKGEXEHNT D] HH.
BOFREEHVE T T ETEOREBIZRASND Z DR,

e Isolation (JHAZME) — EBODO NF >V HF 2 a Yy T1, T2 BEABETHICETINTVWD L LT
H, TOMRIETL & T2 AMNLICETINAEE (DF ) £9 T1HET, I T2 BFETH,
HBVIFZTDMH) L ASDOHEEE 25T,

e Durability (iif AM) — commit 28I U 72 5NN H->TE, TORIT VT I T ay
DFERINT =B NR=2II P INT NS Z & 2 RALT D,

INLDOMEEEE T L7260, DBMSIE b7 Y HF 7Y a VHOBETRTIZONT 2505 #
EZ L TWd] WO IERERERE (stable storage, Y AT AX TV L TET —AMNKDONERNY;
At — E0N2WNET o AV RE) ICEHEIBNS, MO NI U aveDEiiEF oy 7 LTVWEE
T (K 11), TUT commit UZBFHEIZ Tcommit U7z)] &WHEEkEZHNT, Thhb T — X AK%E
ARHDIREGIIHEH U ET, RPTYATLAIY YV UEGAEIR, KELEONEIEDIOTHEES
BEXYETEHZNTREIZZ) 9, /2, BiaP abort XIZE D FIEULAZEED. VAT LK
7 VT Tcommit U7z) REZZFEPN TR S ZGEE, BIZTZETOEREZBTIME R
MO el ET,
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ik TAX
e 001 75000, b G B
L (Gegin) '

002 002=002
5% ; -
Juidiil <@ A IBX A @
tid= 100001 B4

tid=002 tid=001 tid=002 | tid=001

=/ B A commit | abort
old: 10000| old: 0

new: 8000 | new: 1000

X 11: ZEANATERIEIC Z D NS V2 a v Rk

PostgreSQL Tl % D SQL XDEE/EIZRH LU TE 129D I ¥y avaERL, %6702
commit UCWET, 72720, b UPF I ailidd—1~y RBRHL7-0, ERMIIED S FEE
F & F o2 #E% T RT begin-commit THATK I VY72 avildd Il e (—EBWEDEZDET
THRSMEEDZOIZE)EEFLVWTLED, KSDIAVYY RBEEHNIZTDOLIIZILTHY £L /.

EE 10-5 2 ALLETHAUT, #ILOT—ZRX—ZIZ32/TRUZELD R THERK] 7— 7%
(NEHBLET) BIL, 20T — 7N %MD AT grant TriAES 7 72 AA[REICTEH 2L
T, MAPSNEPRETED LU TAHRIN, PED LT, ROFENS 1 DM E (TS
M) P> THEI,

a. EEAD I ED NDOERHZ 1P T 2T, fRE U YRS ITA T
WEMEI BT D, I5IC, [RIOANDERE 1HPT] TERKTH LB T
X5 B LW,

b. AN begin % FEF7 L. FHEDADERE 18P L, B commit #FEfTT2ED L
T5, ZOREDEIDI BRI LNREDIMEET D, X612, AUATRIBIDOANZ#HEL
FHEEIFEIDERBRTEID LB LN,

c. BEAD begin #FEFT L. FrED ANDIEM % HOFREDNDIERH T A 1 ITHREL, Ktk
IZ commit #FEIFTI2EDELTE, ZOREDEIIBRIENEIDINEET D, I5IT,
ZIRT 2 ANDAMNE UGS, RETD2ADANFAUGEIIDOWTHHETE L AB LW,

(@) D&M (1) /M2 DB EXSTHY, (2) WIhE [X512 ) OWBHETP>TH>T,
(3) PO THLNEL TN - ZEOGLEIHEYTH D Z &,

4 T=HIR—REEBEITSEZWeb 7T 5—2 3
41 T—HIR—REWebT7TVH—av

MO KD LT, TTETIXFAZI L% Web (IHEAUM 1 D& D7 Web Vo K EHEET DH
MUCDOWTHTAELED, B, Web T IV —Yay (T30 FNSHATES L5877
Vr—yay) TiE ROES BEBENS, T—4% DBMS IRET2DONHEARTT,

B AD DB 277X AT 2541 psql -d T—RR—2A% ]| 2H>DTL A,
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e Web 7 7V r—a v TlRaA—YORA4 & & FEREEE 2R LE & 72555, DBMS A3HAULZ D
15 E DBMS 12§ Z & W TX 5,

o BHOA—YMRFEMFIZHH LU TEITCHHAT L 20, [HHD 7 7 1 I TIEAMTHEDR V12 <0
(ZEOY 7 U TUED L ZOMIIIO L—Y 2 INTLED), DBMS A5 b I V¥ v =
VEMATIETARTE 2 THFL,

o LEHL LT —ATLHART TV Ir—a R DT, BMTESZE L TET—AR—AL
FIFHUZEDE WL S RN AETH D,

ZITHEIARIZDIE, T—ERX—2ARZHL FTH—MNFETZ2EDBDT, LD LD B
HEGARTYH—/NET (DBMS & Web U=\ SIFTH I NDMOENDY 7 hAGE#EEL T) EBL
5, WS LT,

7272U. DBMS (&7 —&ZX—2 & L TOKRE. Web ¥—/N& Web DX ) & 1) ORHER 12T 50
FTINS, Web 7 7V r—ya v UTOEfERR (EVx 20V 2)idInd eidjloror
TLEUTHBRTD2HENHY £9, TOFREIL, Web RO I —FOHEIEITHIEL TEIET S0
FTITNE, Web =N SIEEND CCGL 70T T AR EDY—I)MITO 7T L ND Z 212k
F9, EARIIZIEX, Perli2&d CGL Java il k2P —7L v b, PHP REDVLfHONTHET,

4.2 PHP & DBMS DE#

. File Edit View Go Bookmarks Tools Window Help

il G @00 Q ]%http:ﬂsmb,.‘—«kuno,‘ecsﬂ?,‘php/sam04.php |@ c-:.go e
B 7R 3R

AmE: [RFVF = |

ERES| mmE | 2@
s201  [@E=1 [1500 |
[s200  [x&>F [s500
5202 |[Fwo T K800
[s208 [+ K==z 427000
s100  [7—4F 2437000

Dane ==

YLUONLAS - 0urd(d dHd [®]

12: HIED PHP X— Y DFFTHER

Z 2 TR OfE X & LT, PHP 2 W28 —/MIlA 2 1) 7 MMZ X > T PostgreSQL 7 — & /X —
A%BEUTAZEL LS, PHP TIEZL<DIA T I VIZE>TWeb 7V r—2a v hpnEr 35
BEREZ B HIZRIHTE Z T, T—ER—AZDWTHFAKTT, EARMIZIEX, PostgreSQL % f#5
B, OB EFIHTIUXEINDTT (oD DBMS TH B#E#YE D 721 THREIZARRIZZR > T
£9)

e pg_connect ("dbname="1—H4") — PostgreSQL (i d D, ZDLE [EDa—H & LT
ZIRETOIMLENDH D, BT D EHEREINRI N, DBOBIETIIZIDMEEZ /NI AL L LT
fBET B,

e pg exec(¥fE, SQL XF4) — SQL OfMWEDLEZETT L, FERA TV L7 MANRIND,
e pg numrows (F&H) — FERMMTL I — R (X TI) H2 PRI N5,
e pgfetchrow(#i, HFF) — HROBEHEHOL I—R (X 7)) s L L TIET 5,
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e pg_close(¥fi) — HEfiz b b,

TIXEMHIZ A THEZU LD, ROPIBEF, KICHTEF T —AR=2OFDOME [R5 Ok
EDEHZDEDERETDZEDTT, 16

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN">
<html>
<head>
<title>PHP+DB</title>
<style type="text/css">
form { margin: lex; padding: lex; background: rgb(200,250,200) }
table { margin: 3ex; background: rgb(250,230,200) }
</style>
</head>
<body>
<h1>fH R MR </h1>
<form method="post"><div>
P4 <input type="text" name="item"> <button>F</button>
</div></form>
<7php

$conn = pg_connect ("dbname=kuno"); // T — X N— ATk

if (!$conn) {

echo "<p>cannot connect...</p>\n"; exit;

¥
$item = $HTTP_POST_VARS["item"l; // AJIHOHUZ
if ($item == "") /] WENMD select = ELT
$result = pg_exec($conn, "select * from PAM");
else
$result = pg_exec($conn, "select * from Mifh where P4f:. Fifif="$item’");
$num = pg_numrows($result); // FEROITEE IS

echo "<table border=2>\n";
echo "<tr><th>Rdfh# 5 </th><th>p £ </th><th>Hiffi</th></tr>\n";
for($i = 0; $i < $num; ++$i) {
$r = pg_fetch_row($result, $i); // HITOT— X EHEELHRKR
echo "<tr><td>$r[0]</td><td>$r[1]1</td><td>$r[2]</td></tr>\n";
}
echo "</table>\n";
pg_close($conn);

>

</body>

</html>

HTomy, ETERMIHMBAOATIMAH Y. TDH<rphp ... 7>THAZAMIZ PHP 710

TILMMA>TVWET, ZOHTIE, F7 pg_connect() T PostgreSQL IZ4k¢ L. KIZ AJIHHDAE
#F v 7 UET ($HTTP POST VARS [’ £ i’°] THE L AL HTDO AMOMEAIE Y ADET), L
fAIHEANINTNVRNE FIFLEHEMRBUE TN, ANDHD L SIIREDMMZITEMEBLET
(ZTD LS4 SQL DX % pgexec() IZHETHZITTT), TLUT, BonMofzmy L, <
OZIFN—TU%35 HTML ORDFZED IR UL ET, V—TOHRTIE, MBHERNS$1
HZHOMZNY L, TORHEHEHZRD 1205 UTHAULTEY, TNZHNLZED T2 12
EX13ITRLET,

ZDEDIZ, R=YVHDAAAI ) TR T —=ER—A%MALZDED LT, T—EAR—AND
T—REHUANT D EFubhE Uz Web 77D r—3 3 V& HISHPRICHER T2 2N TEF
T, BHAA, AMDIY b2y TTIET —ZR— 2D R— VRO E o L EHEIC R
FTU. EEHMEEMA 7+ — LR TR, Ajax REFNRR—IVEFHZHRE UM% <
b, TDEODITIATIVR TV —LT—IELZHINTVETS, 7272, T—ARN—RLPY L
DI BFBIZDOVWTIFEREANIZETRUAZELDIBREDELEEZTWZEZNTENTU & D,

L LDV A N Tlk Web 3 —/M& 1 — nobody € PHP % F173 5720, AXDOHI#EZEFEITTS7-0IZ. psql TH
5M U lgrant all on %, AM, B%, Pt to nobody; ] #FITLTT —EAN—AT VL AMREZ (5L TNET,
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. File Edit View Go Bookmarks Tools Window Help

il @ @ Q .l'{} http://smb/~kuno/ecs07/php/sam04.php | @ Cgo 0
CERAY |

ARG | e |

ERES| BRs B
s200 [z % > K|[3500

Aoyuopeas - owaq dHid (@]

Dane == 2R

X 13: Bz EEL TRRELZEZA

JEE 10-6 H9D Web X—VIZPHP 2> TTF— X RX—ANSIEHRZ Y 3% %EL TED» L
TAHRIV, DELHNAEZSH, TNEFEL LT THEHESTHRRE] ililg THR (SE O
ZIEE)] RE, HOBMBFEEMR D LD ITHEEL TAZR I, TINUX 1 2DR—ITYX
FIEBMBAHENEDHTEIRTEDLBELNTL LD,

(@1 D&M (1)2 DU EOMEBEHIENFEINTEY, (2) TETIEDOHDETP>TH> T,
(3) ¥ o722 L DFHPPELEIHYITH D Z L,

5 F&H

SENIMDOFTDEZET ) r—a v O L RS T — R NR—=AZDOWT, TORAEEN ST
DT, ERETINVEFLE LT —ZETIVE T —AR—AFE, SQLIZ &2 BEEKNL T — 2 R—2
R T —2EE, X6 Web 7 ) r—yay O FEFTRTEZI U, DR EEDAA
WZBRDFEUED, T—AR=ZALZNDPEHEDY AT LIZED LD ITHAREINT NS IZDNWT,
BT DO TIEER N E BN FET,

6 =&IC

PLET TEHEBRY) ONFEIZTRTHRDLY TY, [FHEERY) Tl BIEERIAERE (25 Sk
WTC, BB AT AICBWTEEL TV I EXERY 7 b7 0 [FEH | IZHEMRE Y TTHH
U, EFEEBIZENODOY 7 N 27 BNEET T2 TELZTEFH L >THERTLIESITLT
FFEUA, &I, BEERLHDNT NS Web 77D r— 3 VOIRARFMIZDOWTIXERELY E
F2E51ZUA280)TY, INH6DFEHZA>THL ZE T, HEOSHFIMEOND T TV r—
aveVY I o TO [#ENz] 2 REEZDXRTV] BREPNDLUTERND LDITR-T
HIF 25630 TT, BOMNBETL /-,
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