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Action-Packed SQL Statements
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FN— AR R BE RN SR 2 B 05 W) B AR AR R, R 2 Bt BRI e
CEFSE EAEEIFEm . g, WRGFESADTEIESE, THAZEZEADSTBOGEH, My



— IR A SE B

RAE, HFXZ (00) M tESLEIE N RN R YEE S eet)iih. AZHE 00 Jiikhk
A PEAL PR — W RIE RN A A RIS, DR RER T8, FBEER T B,
A A R

Btk EAITTEN, ARBEREREETNZARAES 6 T,

BIEDBMSE L
Closeness to the DBMS Kernel

A HAT BHAIDBMS %0, WIAAT B BER o H50di P2 3 1 5 K AR ldE Tk, foiltan, AL
s PR PP SRR, AT DU C SR ZHE S e M S i e, S AR 8BIERIR
JREFAHANR, B HAR A WA S N AF . DGR BN CARRERE, AT ol s e
MRg54s ORAR“IRSS 284 F- PR i —FE) T @l A 2« H > —— RS a AR H T il &,
P A X SO 0 e 2 N AR P A2 5% o [RIitk, DBMS #%0 R T S siAE 1A, (e
A (sandbox) MG PATREPACHD, XFE, RIATH T il @A sEm 20540 . 11, Oracle 7%
AR EL Cexternal function) FI'el H 5 Z [AISEHL T —22 AR PEAE HLE],  CHLHIAE SR LLT7 R
B HIEAR RS 71, DSBS (AN IRSS A% Il 2 S 2 ) il fE « BIECR
FIPL/SQL frfiid BB &AM C B2, MR HRIGUUE . AR Oa SN C REGRIS T
U AR T N AN IR RN LR SCY)# (context-switching) [RRCAS, BN H AN A%, (HFE
BT — AN KREAR SR BT, ABATH SN R X TR HT5 RS, Ak ) B Y. 58
2T RIS IS R

WAL R E, GRZN T IEDBMS H A R . IXAMYAN SN TR TCIE I E R 578, RN
7 R LR FAT I FEATAR] 28— T A AR B B2 20 e i, AR AR S s ir 2 .
FTHX AN R 45 T 42 Oracle SQLAwE 1, 2o n T AfifHOracle pREUITIRAFHIRE ., RikTF L
ENI SO T RE R & 2 MAHAR IS4, FRATTTT B AR 2 AN

B — A2k . WA AR H Oracle Database 10g FFART2 I IEMZE L (regular expression)
PR B R RE 2 JE I

create or replace function squeezel(p_string in varchar2)

return varchar2

is

v_string varchar2(512) :=";

¢ char char(1);

n len number := length(p_string);

i binary integer := 1;

] binary integer;

begin

while (i <=n_len)



loop

¢_char := substr(p_string, i, 1);
v_string := v_string || ¢_char;
if (c_char="")

then

j=itl;

while (substr(p_string || 'X',j, 1) ="")
loop

j=itL

end loop;

i:=j;

else

i=1+1;

end if;

end loop;

return v_string;

end;

/

ARSI X AN EIEI PR R AT b DU S AT A R A
G M TNEHBRZ A, PTUAEH] Oracle #4177 dh ek dl. LN BT %

create or replace function squeeze2(p_string in varchar2)

return varchar2

is

v_string varchar2(512) := p_string;

i binary integer := 1;

begin

1:= instr(v_string, ' ');

while (i> 0)

loop

v_string := substr(v_string, 1, 1)

|| trim(substr(v_string, i + 1));

1:= instr(v_string, ' ');

end loop;

return v_string;

end;

/



A =Pk
create or replace function squeeze3(p_string in varchar2)
return varchar2
is
v_string varchar2(512) := p_string;
lenl  number;
len2  number;
begin
lenl := length(p_string);
v_string :=replace(p_string,' ','");
len2 := length(v_string);
while (len2 < lenl)
loop
lenl := len2;
v_string :=replace(v_string, ' ','");
len2 := length(v_string);
end loop;
return v_string;
end;

/

FI— AR 50 3R =R vEBE T, R R BCARE IE A AT, HBCA W APk 2= 57
SQL> select squeezel(‘azeryt hgfrdt 1)
2 from dual
3/
azeryt hgfrdt r

Elapsed: 00:00:00.00

SQL> select squeeze2('azeryt hgfrdt 1)
2 from dual

3/

azeryt hgfrdt r

Elapsed: 00:00:00.01

SQL> select squeeze3(‘azeryt hgfrdt 1)
2 from dual

3/

azeryt hgfrdt r

Elapsed: 00:00:00.00



M2, WERAREREE AZ A AR A LT e ? BA TR RIS AR AEE, R I
ACRSAHGEE 3L — A TR I BENLE S, I Bl =R Eoe S TEREZE 5+

create table squeezable(random_text varchar2(50))

/

declare

i binary integer;
] binary integer;

k binary integer;

v_string varchar2(50);

begin

foriin 1 .. 10000

loop

j :=dbms_random.value(1, 100);
v_string := dbms_random.string('U', 50);
while (j <length(v_string))

loop

k := dbms_random.value(1, 3);

v_string := substr(substr(v_string, 1, j) || rpad(' ', k)
|| substr(v_string, j + 1), 1, 50);

j :=dbms_random.value(1, 100);

end loop;

insert into squeezable

values(v_string);

end loop;



commit;
end;
/

TR IAAE IR T AL 110 000551 3% (GRGE SQL i) EEHAT 2 DI, X2 HU 7 L&
o EHATIZIR, B84 FAEN:

select squeeze func(random_text)

from squeezable;
BIBATIEAMARES, M T LEE (headers) FBEHEIIE AN, 28 114 H vl A AR &b S S )
SRS kg SLEITAE BN TR], AN R 5 R IT AR 2 BN ) o 1RSSR A AT 20k, LA fR
NZ %7 (caching) M40,
225K TAEMRANL Bz AT g R

$62-2: AEFE10 0005530 s H 254 T A I ISk 1)
EaRAd HLH (1]

squeeze1
a i PLSQL (EHFUEETH  0.86



squeeze?2 Instr() + Itrim() 0.48 7
. e

squeeze3 fEFR I replace() 0.39 7

JUEERAEVRE N 58 T 10 0007K R, 1H squeeze2 i ¥ Jtsqueeze1111.8 %, Il squeeze3
M EM2.2 fife Aame? JRRE S, KASQL M ItPL/SQL B AZ LT o ek % A
IRPAT— IR, PEREZE S LA, (EAE LA B 7 i 012K OLTP 45 # b Mk e 22 el Ak
.

Bs5: RAERSQLAM—— BACSAL, CHEAT AR,

RS 5
Doing Only What Is Required
TP count(*)AEAE HUE O TR 2 A AR IR HZ H LU R ARG SR UL 5 DS -
UPERAFAE I AL AT IR %
b/ (S BRI RETS
FIACHE T4 S Bt o «
select count(*)
into counter

from table name

where <certain_condition>

if (counter > 0) then

AR, AE 90% MIEGLT, count(*) RTEAALER], 1EW B B2 Dl st T
1, BEEAEIRT, A Hcount(*) o BIAE—AMERAERHEMT IR A B A W, KA RKR, A
count(*) KA AL T H, RIMFZIN ARSI FIC K AT R A28, Rt 28— Mg E i e
FEIR[A15Z 520 [P0 s ——EL A I RFR ) APT (411 PHP (1) mysql affected rows()), % 4
KRG A& (Transact-SQL 1 4 @@ROWCOUNT, PL/SQL ' 4SQL%ROWCOUNT), # fii
MR SQL, N{# I SQLi# X, (SQL Communication Area, SQLCA) Wik T7-Br. A,



A] DA I B8 00 1) B PR AR JE ELAER Rl AL PR C sk 2, #1140 JDBC [f)executeUpdate() 7 7%
B, Bl B T BE RS AR, RS A [ s A T I

IEAh, WSE R T S Al CR AL countk A B R TR DA AEAE), — Bl PE R4
P HRES) (BliOracle 9i $#2HEMERGE #54)), HHITHRZ AL Hcount =15 £ .

Bt RS RYAZ T IR S S B 122 SR I A h.

SQLiEH) RBL%Z
SQL Statements Mirror Business Logic

RZEE P RGPt 42 D, FeA T nr DUAE A G 4 i 1 AR AT 1R 75 ) S AT I 3.
A, B 2 /DA L4510 (business units) ' IFAE AT /O B B——51 1 435 A0 B AR 4T #
TARFRIE R TR, B HE T AT g . B INAS A Bk i A vE 3 Al
WS TESNERE R F SR A GEARELRAED . 5, WRE i —e, BB
WA IR S BCR 5 5 2 AR ? W B jcustomers 3 (VR ] — I R) TE 76 AL BE A 250 7 e
% 20 f%, W RFEAMITH T8, siVmzai PR T EE (EHEZA 1
Yiml, MAE— IO PR T T #RE R

Btk BEHPEREED, AECRTEH LR ERATH LG FHRFEIL—E,

EZRR R AT

Program Logic into Queries

LEHAR N AL s I P2 4 (procedural logic) HIJ7EEA JUR. SQLE 1) P &5 n] Sz H 4
FOFERE B AR OB SQLIB f) AUl A4, A EAMD . BE ANk XSQLKITE F
7 (hostlanguage) JEH 56T, MRS R Sl LR FE /e SQLIE Ay, A &1
FIEF I, BT M A SR g . I FEMETES (Procedural language) % A fE T4
PATIER (JEHD FI%&AE Gf ... then ... else 45ik9) WAL ). SQLATREIGHGE ), BT
AR IR S, SQLA T EHIT &I fE

S B A 5 P > ——IF FIELSE o " SZHLIF (KR RA 24 28 S ——where A n] LUMEAT, IR
e sEHl ELSE @4, filhn, THOHE—2idsk, G, AT A, case &
123 (Oracle H C.fEdecode() (GE1) AL T IIREE R IRAESRT) 1T LA 2y A UELSEZ 4
MRS SRAE AR, IR PR A FER 2554 . R4S (pseudocode) K ikcase 45
P (32):

CASE
WHEN condition THEN <return something to the result set>
WHEN condition THEN <return something else>

WHEN condition THEN <return still something else>
ELSE <fall back on this value>



END

O H R LE TR S T BAE AT R T LU Oracle [f) greatest()akleast(), =i#MySQL
fstremp(). A, T AinsertifE Ay E it #Ei@ 4, HARIMEEZ Hinsert 4k fFinsert (3),
JEE) merge WEf). W DBMS LT IXAEEN), ZAMBMAEE. LN, G2
AU SQL BRI H;  BARIHAT 2 4T A I — XM AN AN K, (R BV E R
Hl case. merge EWRITIAER 2 4B A IG5, MMERTHLRT .

Btk REATH, MRS ZHELE) SQLiE4 F, @ RESOLEgE TEZ +,

—RFTERE AN FEH
Multiple Updates at Once

TR EEA TR AL ARAFR B B2 L TE R il %, W IR RELLVEAT £ X update B 14 7]
DABESZ s A, sNAZICEATE IR update e 4E . B, IR F 5L RN - L840
(4 :

update tbo_invoice extractor

set pga_status =0

where pga_status in (1,3)

and inv_type = 0;

update tbo_invoice extractor

set rd_status =0

where rd_status in (1,3)

and inv_type = 0;

PRANIE SR ST A [ — AN R IEAT I o A BT A U AR R Rl sk e 2 AN in) 2,
PRI Z 5 ? A4 Ntypeslistatus 7By, HAEM A8 5 & 24 ELC 3, bl b
[T “Nupdate 1 F) AR AT REXT [A]— AN OB ST IR e T4 —Pupdate 3 BRI H T %51, 1M
5 " update S n] B HLIEAT R B, Fis

(3, PIIkupdate A R AT T RS o, fEXFupdate 5 IFEl—E, JLPA AR
Ky AU

update tbo_invoice extractor

set pga_status = (case pga_status

when 1 then 0

when 3 then 0

else pga_status



end),

rd status = (case rd_status
when 1 then 0

when 3 then 0

else rd_status

end)

where (pga_status in (1,3)
or rd_status in (1, 3))

and inv_type = 0;

B, AT E S AR R BOR AR AR RS, XN T — N SOLIT Y. (R
HAEHUR, —Aupdates b Z A update th A4 % . JEE BB 1€ (ogic) », ATl idcase 15
F)SEIL T B &2 (implicit conditional logic ), SRALFRASLESF A& BT S AF A id =%, I
SR ETE SURIYECE S N

Btk ATHAYE, A—ANEGRESANEA, AR F—AMRGELITE.

1EH B R
Careful Use of User-Written Functions

¥ A k% (User-Written Function) 1% | SQLEE 11 ), ‘& AT AE# A HIAH 242 k. Wi AEselect
VA B A R A B e ek, IR [l AT B st s T — Oz . Wil Ao ik
HHIAE where FR)rh, W4T B0HE 2L Dl i I E AR S T — %R B R
FLAh I P8 2 A P TRIE RE D AN 5, 11 8 SCRR O R R R BO AR H P T T

WA LR B RIS AT AN, SR AR IR ? BRI R AR F R AT e R 2
Wo SZPr b, XMSEHCTA1# (correlated subquery) R, R E & X g%k )5 R FH
T RTIFR AL 2% (cost-based optimizer, CBO) Xf AN AL BRIk “F A iy
By /e R D, B R AL A 5 K

N THIZE1 35 W SQLE A B AE H e SCER R I fE R . Kflights iR B 45 s, RS | il
RIS EAE R AL IATA ARES (1:5) 7B IATAMRIEI) N =ANF8E, 49 000% 1,
MR RRAEES R, BEMTT 2R GF— N2 MW B4R . B K4
Frae. A%, oRMUHE RN, NS HBIMTMB SR, MAZE K IATA 8.

FEMCRIE B T HAREAT TR T JEZ o BOAK R I RALSE B g B RS 00 T R
W, AR PR AT 5, ARG T R R e 5 | 1) L =235 3)) (shared activity), 155k
WESRIEAYIH . Flan, FRATRT LUBEIREEIL R R S SN ek EOk B4k IATA AU, Jfax[E]
SEREHLIZ 2R -

create or replace function airport_city(iata_code in char)

return varchar2
is



city_name varchar2(50);
begin

select city

into city_name

from iata_airport_codes
where code = iata_code;
return(city_name);

end;

/

XFARZE Oracle LRI, AEMANUER, BUR & fitrunc(sysdate) (1R [FI{E 4y 4 K )
00:00 a.m.’, HIATHE LI AL FrLUE CIN TR R4 2 384K 8:30 a.m. £ 4:00 p.m.
). i Hairport_city p& 2 £ vhy my LA 7 5, 5t

select flight_number,

to_char(departure_time, 'HH24:MI') DEPARTURE,

airport_city(arrival) "TO"

from flights

where departure_time between trunc(sysdate) + 17/48

and trunc(sysdate) + 16/24

order by departure_time

/

AW RTINS ERIBENUREA T, R [B7747 8l L 17018 B (21X
PATHRFEIED, P RXAE RS B e R (o 8diaR ], seab B 1

303 Hdi e, 534N MR tH i ——1m HAFAT 2 A7~ 1 DD
FATILT] P Hjoin Kk B 5 X BRI, VA BB AT, MR EEERSTHME L.

select f.flight_number,

to_char(f.departure_time, 'HH24:MI') DEPARTURE,

a.city "TO"

from flights f,

iata_airport _codes a

where a.code = f.arrival

and departure_time between trunc(sysdate) + 17/48

and trunc(sysdate) + 16/24

order by departure_time

/




ZAEMAEMT 0.05 ¥ (Gl EdElEr, HEAEIRAD .. M THRATIREAZ] 0.2 #HE
WKL, LR T3 RAT- R R, (HAE KBRS, KA MR RL W HFATH A )T Ik—
WL EAWRER JPAT TR, TREWREAEN R 2.5 /AN A H ik A 4 o 4 Clookup
function) W H AT EAZE] 42 7pbh, MG HRHIE300%, SO KB RMREELER, &E
R LRIy T, ] AR e B (A PR P A PR B 2 . i EL A v I T P 8
AR A — S LSS SR I R B0, AT R AR SR ZE XS IL R TT 8

Btk RAERT LR EARBIAEA T

fai & FISQL
Succinct SQL

NIRRT R AR AT READ K SQLE RS8R AT REZ AU o ARB, 195 (AT e e 7
IR IEAE DRI L S ThAE 3R, PIRGE AL M7

-- Get the start of the accounting period

select closure_date

into dtPerSta

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period="'1" || to_char(Param_dtAcc,'MM");

-- Get the end of the period out of closure

select closure_date

into dtPerClosure

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period='9" || to_char(Param_dtAcc,'MM");

A W] DL, X B AU . IRANSE, MR KA W BB IX AR A0S . BESR
PIAMER B T R—38, a2 AN ANFE & A We 2 K 1l Oraclef#)bulk collect 1 11,
UM MBI AL, IRARA S B, BEAE T rsit_periodiEfTorder byt AE, 4 R
zN

select closure_date

bulk collect into dtPerStaArray

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')

and rslt_period in ("1" || to_char(Param_dtAcc,'MM"),



'9' || to_char(Param_dtAcc,'MM"))
order by rslt_period;

T, XA H W 2 R AEAE B ) 5 — AN AN & . b, bulk collect J& PL/SQL i
SHREAT, ABAT AR S 3 0 X sl B A L SR 5 #mT Gy

FE LR B AL, HILURR/NMETS (76D, XPAME T AR IR P A B

select max(decode(substr(rslt_period, 1, 1), -- Check the first character
1", closure_date,

-- If it's "1" return the date we want
to_date('14/10/1066', 'DD/MM/YYYY")),

-- Otherwise something old
max(decode(substr(rslt_period, 1, 1),

'9', closure_date, -- The date we want
to_date('14/10/1066', 'DD/MM/YYYY")),

into dtPerSta, dtPerClosure

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period in ("1" || to_char(Param_dtAcc,'MM"),
'9" || to_char(Param_dtAcc,'MM"));

FEIXANM -, PROYTAR [AMEL N AT et T Ch il A s W B JsUA g A 7 B piAT £t
LA ATEE IS B i 77 AR ok GEIBEH IG5+ ik, k47

K frrslt_period - Bt, WAT U [Frsit_periodFBEA AN FME; WIRRB| TR d%, WuR M EE
PIEHT B0, R A AN EATAT R # L AT AT 7 H R H Y (b ie Tl T 2
1% (battle of Hastings) (1) H ). HEAF A RAE, ] ARG TF2200 H . X2
e B E TS, AT DU e A el s, S s G SR i i B o

Btk SQLE F#AMIEZS (declarative language), FFATRiRAEAR 69 ADAZ AL 53342 69 HLA
W

SQLK#H KX R

Offensive Coding with SQL

— RO A TR X B2 (code defensively), #ETF4fACEE 2 FiSEKL 2 BT fs S50 5744k
HSERR b, ARG PR 5, S RIS AR LA 25 10 12 B N g A D) S

ARG P BAT PR, S A P EOR SR R A . A5
RATE AL B bt KRR BN, WA E T S MRS REA, DREZ
ULHS; FrE s AR il fn, RE T RSO EUE e TS IR . s T



ke, SOATERAEA GRELEAT
N T SEERTE, ARAGRINIT A S NS, IR AR A SR

select count(*)
from customers
where customer_id = provided id

FERR, MR TAE, IFi - R AR R A
select card_num, expiry_date, credit_limit

from accounts
where customer_id = provided_id

ZJh, AR B RAL 5 o

FHIC,  BAGRIRTT R BB ARG T TR A4 5 A0S (R Betoday ()i 4 i H 1D«
update accounts
set balance = balance - purchased_amount
where balance >= purchased _amount
and credit_limit >= purchased _amount
and expiry_date > today()
and customer_id = provided id
and card_num = provided cardnum
B, KA EHIATE. WREE RN 0, KA AT NI AN B ny Al A g
select c.customer _id, a.card_num, a.expiry_date,
a.credit_limit, a.balance
from customers c
left outer join accounts a
on a.customer_id = c.customer_id
and a.card_num = provided cardnum
where c.customer _id = provided id

DR A W A IR [P B, AT B E customer_id B4R K Wi card_num S22 null, TUJES
Wi RS s A% JLs, ZEE LN L E e R AT .
TS

H

PR R, FIRE B 4 F T count(*)WE ? 31X &4 count(*) 4 s F T A7 AE PR R I 1) 244
i
HERC YRR A FURFAE . AGFR A RET: (reasonable probabilities) JEfft. #idn, i



BRSO L —— A BESRZE AL, A )il SR A AN 7 s v
JTEA, NAZSCAR R TS A HaR a7, e ey G BRZEAA ) R
WA FE it o AR AL, IR PP IR G — Lo B R g R I SRR R Coptimistic
concurrency control) ', J5# 2 i i update M SR KA, RAEPH SR B R AR I A EA T il Ab s
A ISR VU R 8 o) WA RPN AW =R =R & = A

Btk DML A AT RAR, RIRRTHOLER, TANHLE, FERAFF R
7 X

fai & FISQL
Succinct SQL

INIRIIT R A RUR AT READ K SQLE TS8R AT REZ AU o ARB, 195 (T o e g
R IEAE DRI L S ThAE 3R, PIRGE S M 1

-- Get the start of the accounting period

select closure_date

into dtPerSta

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period="'1" || to_char(Param_dtAcc,'MM");

-- Get the end of the period out of closure

select closure_date

into dtPerClosure

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period='9" || to_char(Param_dtAcc,'MM");

WSS N LR, XM BN AR . IRASE, PRRE L KA R BB PR RE A . BEAR
PNMEK B TR —3R, A AZ B WA A FE W ? R 1 H OraclefJbulk collect 1 1 ,
— MR AME RN AL, AR S S, ORBEAE T X rsit_periodift1Torder by#4E, 41 N

select closure_date

bulk collect into dtPerStaArray

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period in ("1" || to_char(Param_dtAcc,'MM"),
'9' || to_char(Param_dtAcc,'MM"))

order by rslt_period;



T, XA H W 2 R AEAE B 5 — AN — AN & . b, bulk collect J2 PL/SQL i
SHREAT, ABAT AR 3 e 0 X sl B A L BRI 3 5 0 mT Gy

FE LR B A, HILURR/NMETS (76D, XPAME T AR IR P> B

select max(decode(substr(rslt_period, 1, 1), -- Check the first character
1", closure_date,

-- If it's "1" return the date we want
to_date('14/10/1066', 'DD/MM/YYYY")),

-- Otherwise something old
max(decode(substr(rslt_period, 1, 1),

'9', closure_date, -- The date we want
to_date('14/10/1066', 'DD/MM/YYYY")),

into dtPerSta, dtPerClosure

from tperrslt

where fiscal_year=to_char(Param_dtAcc,'YYYY')
and rslt_period in ("1" || to_char(Param_dtAcc,'MM"),
'9" || to_char(Param_dtAcc,'MM"));

FEIXANM -, TROYTAR [FMEL A AT Ecdls, T Ch il A s W B A g A 7 B piAT £odis
CA—ATEE A B i 77 AR R ok GEIBEH IG5+ ik, kA7)

K frrslt_period B, WAT U [Frsit_period - BEA AN FME; WIARRB| T E R d%, HuR M EE
PIEHT B0, R AN ZEATAT B # L AT AT 7 HO R H Y (A iE Tl T 2
1% (battle of Hastings) [ H ). H BRI RAE, ] ARG TF220 H . X2
e B E TS, AT DU e A el s, S s A R4 i i B o

Btk SQLA ZBAMiEZS (declarative language), FFARXikAEAR a2 Mk 51342 69 HLAS
i

SQLK#H B X R
Offensive Coding with SQL

— SR AT A 4R (code defensively), 7ETTFURACELZ HiSEAL A T H S50 Gridid
(EEM TSP B €77z T =PRSS BN O R o X iU AU G T SR SR M U

ARG P BAT PR, S AP EOR IS A R R A . 5



RPN A BRI B, KA A S SR, DI
FUCHE; Kore (s R R R, RSSO U A R T . S T 5
BRI BT

N T e ERIIRE, ANRERIT RGBS T AER, TR AR A 45 R

select count(*)
from customers
where customer_id = provided_id

FEPR, MR TAE, IFi - AR A R R A
select card_num, expiry_date, credit_limit

from accounts
where customer_id = provided id

ZJa, AR B RAL 5 o

FHIC, BRI TT R s AET THE A4 5 A0S (R Betoday ()i 4 i H 1D«
update accounts
set balance = balance - purchased_amount
where balance >= purchased amount
and credit_limit >= purchased _amount
and expiry_date > today()
and customer _id = provided id
and card_num = provided cardnum
B, REgEHIATE. WREE RN 0, KT NI AN B ay Al b A g A
select c.customer _id, a.card_num, a.expiry_date,
a.credit_limit, a.balance
from customers c
left outer join accounts a
on a.customer_id = c.customer_id
and a.card_num = provided cardnum
where c.customer _id = provided id

DR LA W A IR P B, AT E customer_id B4R K Wi card_num S22 null, TUES
Wi TR ah i, 4, s, ZHE NI E R HIT .

f

red
et

RERR, RIRE - BARE A T count(*)WE ? 1 & AN count(*) B i F 4775 MEAS I 1) 45



i

HERC YA A FURFAE . AGFR A e (reasonable probabilities) FEfft. #idn, i
KPR R L —— BRI R AL, A )il SR A AN 7 s v
JTEA, NAZSERBRA TS A HaRBaT T, e ey G BFEAAN D) R
IAR N A8 o AR, IR 7 VARG — 2o 2 R 4 b R 1 SR I K #23H] Coptimistic
concurrency control) ', J& & 4 i W updateth IEA L KA, AR S B R A I A EATHa Ak s
A ISR VU R 8 o) WA RPN e T =R =E S = A

Btk DML A AT RAR, RIXRTHOLER, TRANHLE, FERAFF R

R HE 2% (Exceptions)

Discerning Use of Exceptions

PSSR AR, REVGHER A RE, (BIFAS R b ik fEBalaclavalt) A 4%
PEWEE (7). B ga e, &R ReTE1S K A BB R, H A AR IF R E b e 6 e HE
L85 E (goforit)', JHURAGE K& AIAL R S5 Re A AT ] 58 AT 55

IR T HG R0, W NS e BIAME Dl 0 He R g R A RAAS DL &, A2 BT 52
AR R A RE R AR Py A2 B A A T I OGBS, T
JePly; ATEGRE IR R, DO ER IR AR EIN A .

i, LS S FEA T A I, A R S RGR I A AR D, DR S er A a8 5 [ RITA 4] .
SR, R A WIS RG], I R BN R—— IR B AR K, PrEbLas JOEAE#E
i e TARRE, ATREIE A .

H U A EEA BRI R AE RSO N A A, Bl SR (duplicate key) [
W ME—PE Cuniqueness) " W LRUFWE ? AT T BAE g —ANME—PER T, RRHRIAIZE G
In—AVEER, AR A R T MR RGN SR, R G | I AL S
FRMESREHICSEAGNR, R RTITHEANRS] . R A H, S e S IO A e 4
FAN, JEIRMAGE AR RE R . LIRIX S ER . (HEORI B, AN ER A0
RGN0 58 R IE, T RBATLI AW A B AT 2, A N E 4 R AT
%, REHRASIRE R e AW IE . 2U0E RILAR S FEEAE™ E N %,

KF—A Oracle Hfl¥. BRAEMNEAFGIE, BT IRAHbEE A<Initial><Name> 1 frifk
0, W2 12 DFERF, I sk as 5 LR RIZAE .

wH B flemployeesk CL& @ 4T, JEAL 53 000 4k Memployee_old & H HE I HEAT bl AL b HE 1)
H T HBE R o FoATIA S B DA s Rk A eV, FJEFernando Lopez[t ik Ay
flopez, TfiFrancisco Lopezftthhl Hflopez2. SEfr b, FATTSEFRIMAR T Edi b33 MEAEN
FI, T LAFRAT T A i

SQL> insert into employees(emp_num, emp_name,

emp_firstname, emp_email)

2 select emp_num,



3 emp_name,

4 emp_firstname,

5 substr(substr(EMP_FIRSTNAME, 1, 1)

6 [translate(EMP_NAME, '™,' ), 1, 12)
7 from employees old;

insert into employees(emp_num, emp_name, emp_firsthame, emp_email)

*

ERROR at line 1:
ORA-00001: unique constraint (EMP_EMAIL_UQ) violated

Elapsed: 00:00:00.85

3000 & EL 33 &, WRKAL 1%, HrLl, siVFaf Lo 22 B4 Ab 37T 5 AR HE 1
99%, JFAISHH R 7> H3E, 1% BIATFARAERE ok 10 7 0 AL BEITHI %A K

(EXAN S W AL B R T8 2URAE N L 2 LB AT MR h S B il ’C %, AR5 FHAA T
A, AR B, XGRS IEATIN ], 5 B LPAIIE, #GE18 #bo SRif,  MitE
A P S BRI] R S S AT T RIS — Bt insert...select AU, W] R LLARFAR: A&k
PR “— A B — A7 1 T BORN N T3 50%. ABA, AESe] sl DA “— kAL —
777 A 2wy DL, (HE S e A ] S o IR AN AL S A B P T R R ) TR E
AL A R 7 3

J38h, B TR AR A BT IS R T REAN LB A, ATRION AR i A e R A 1

IR Dy FIWT A 2 DAL A T 58, B9 —>group by AT A T o {HAE 73 L E8C 7 N
WA =500 e R R AT D he, A LA N AE. (Oracle #r 43 #rHifie Canalytical
function), DB2 NIFRAEZE /3 HT4b#E (online analytical processing, OLAP), SQL Server #2 At
$I1fE (ranking function) . ) 4 I\ SQLAE KRG, RERE M IRBIfE T ZIRE = L.

HL AL AR HL - R A A T AR T — A HE PR UG Rl KN R T, 2 IR RS IR
IR T R i, ATUAGE A i, W group R R AR — S HL R AR
AR, T Zgroup (2R HL - BE AR IE AN )y 5o AU

SQL> insert into employees(emp_ num, emp_firstname,

emp name, emp email)
select emp num,
emp_firstname,
emp_name,

decode(rn, 1, emp email,

~N O L AW

substr(emp_email,


http://www.ibm.com/developerworks/cn/db2/zones/db2ii/index.html

8 1, 12 - length(Itrim(to_char(rn))))
9 || Itrim(to_char(rn)))
10 from (select emp num,

11 emp_firstname,

12 emp_name,

13 substr(substr(emp_firstname, 1, 1)

14 [translate(emp name, '™," "), 1, 12)
15 emp email,

16 row_number()

17 over (partition by

18 substr(substr(emp_firstname, 1, 1)
19 [translate(emp name,'"',!  "),1,12)
20 order by emp num) rn

21 from employees old)
22/

3000 rows created.

Elapsed: 00:00:11.68

T AR G T AT AR, T HAZ AR T S AT I TR ST T S 60%.
Btk FRAELOE RN AR T2 XE 4, LA B B XSQL, KA TR T ey 7 F L .

SQL A it

ARFELA TR SQLE T,  FEWFFTUMTARIE A 15 DA R AR ER, kg G SQLIK . Fdl]
S MR IRMISQLA IR AU, R EA IR NI f R W, IF IR L TE 1 By T e 3R] (2 B
TRAT AR

SQLIA R
The Nature of SQL

FERANT R W 9w 5 SQLE W2 /T, FRATE L E % TR —LSQL A & IS AFEE: SQLS %L
¥ 5% (database engine) FI{ 1k & (optimizer) Ak F? MFLLPR 2 n] fig AL % 2

SQL5 %
SQL and Databases
KAFPR I, 2T E.F. Coddfo8 2 S T BIPERF TSR . Codd I Al A ik



J 2 R A T I S () B S —— 1T 7E e 2 BT RAR A — AN I B R 2 R R R R A R . IR
ISR SARARAL: LT AR A T TP IS BV OMF, (EE B N B IS i AN 58 4 T
ISR R RS 2 M DGR, MR BRI v A 2 KO HH SEBR IR e ok R T R4 1)
PRI HR e T, eI AN R 2 H B, X W IE A (0 SR R A RS
BT R B, WA TR R, SR, IADBMSH A fets A1 1)
iz KA T . R TEYRE, B EAR TS Z TR

SQLIE T+ BRI RMR = B 2w YR 0 P R Th e B A B, XSS H R &
X I SE S — 0 A T T IR R R R . AH N M, I P A 204 AR TR R el 1 it
(infrastructure), JoitA] I #REEE 122 AN Al FH R — L8558, HLAE 0 Bl 18 CUn AN IR s
SEREME o X EESRECYE i RR S AL BEOR BN TR R IR YR 4 T Ccontention) ', I REAE F5 45
(transaction) Ab P it il B LA S S M 15 00 T WORFEEE — 3k 5%, HuREiefh
RZ A TRE, AT IFRME.

Ean4s, SRtk A H)iE S (Structured Query Language, SQL) L& —FhiES, BAREH
AR R Y] FSQLIE S S REIR FEE M, S El—5 RIS, #
SEEIRIN o PR LT LN AR T P SR A B AR BRI R TR B ER . sk BR |
BRI OFAEEEE R, EEA T ERSQL (1), B4, SQLYE R AbREZ BT AL
W UIRDOEVQUELSE HAlE 5 564+, XL 5 ST 2 B 500 I TSQL.

N T fEBTIE R SQULIF L, AR T Al PIASARSCHR 7. SQLE WIZRIA IS AL a5 . &
A1, R AE = AF DS PR AR B Rt AR B E, RR B AV A%
AU RIS 2, R AR SRR TR — 21 R AR S AT A T L R SR s, axX et
RABHAT LT SHFAETIEA R W . RBEAE T, RARBIRAT RS IO BA 2k, FATT58 4] LA
{5 ) — SR AT ANA 96 R BB TORRAT,  IEWESAR 11246/3695¢ 4255 1-2/13—FF.

SR, R KRS S CEEN IS M, (A2 EE R LT IR K&, Xk
D7 JE T B b B R 5 75Kk (reporting requirements) ' (G . B B S AR A9 1 it 4 R
RHET: KRR OGO WA YE A 4 A IS IE MR B 4R o JRAT IR Le s g (i AE
IR M, FABEN B R MSEmIC IR R LS TR AR ERC 5, A FEAT A H
FBIRRIEARIEIXA B, 25w THIFEE. 54, SRR K& F%
THIhfe (B e A EEE, XS Ree w HILAE AN 'SQL T 5 (dialect) " . K&
HR TR IEIES (set), (HIHAW KU A X e L5007 . R A2 S THIP I EE B
w, HEATERS KRR LK.

DA, KA FIE 0 /K AR TR ARG B EICRROR . Hes
BICERSE, RS A TR R — TR AT EER AR, AT
AE LU RV 7 ORIt MR AT g8 4 AF o PRI A RATH DGO IR IR I FF 5 AW 4 1F
Hant, RABRREEGEMI; i, HEANTHEIATIC R, SERIT DR BN
PRI N B e KRR I group A1, ZNEA PR AT UG BRI BR SR BEATBAE 17, il
A MTIREARSE, TREANEREIEEA B AR LR RR (relation) ' T, S BELIAT
DM TRREME. 2R, BARAT LRI SQLIHZ B AT 2247 I (K384

V1L g —1, BATTLCRSQLE MR R — PRI, WE4-207R. B2 1RAR
BARMHR, BRI RN T ERAR B 4 28 22 HECREAEZ (non-relational layer) ',



AT R R e 45 R AR AT G R4 20 At A R R B 25 4R

R ElA-217 E3RIE T SQLAEKRAL BEIA ST K 7 B, (HSQLAHIAER 2 G Ol FAfLLIX 22
%, B4R T — D EMRI L . KRBT LIRS (filter) g 2 — MUK
w, HEE R LML AL A, AL union S5 BT AR SEEL: 2%, SQLIEAI
P RSCAT MR R 2% . T JEib 2518 9 5 SQLIE AU Rl L, (HJATHE T oK B G 2 e Bl 2
SN FEA AL AR IR R R

Btk T A4eSQLE e HATIEAR T A B9 K A RVEF M An e R ILE (presentation layer)
HEERA —K.

SQL5{4b#
SQL and the Optimizer

MSQLE AL B AW, S PR HR A ST B = R )7 3 BRI O AR B 18 3T LUK A
N T — AT BI R B, W TP AE SR UL ORI Jstha B AT A R A e e, B
A J5UR 2 0 2 5 A AT 2 2R

DAY AEAE F A3 B AT I R AR o 3 AR 4 (R A U AR PR A T I ] R bl i S A At Ay
WL, KR GAERT], LA S B e N AN E55 5 RA TR A28 s
PR I, RRE i voe T Efpi ey . MBS A FAIRZ: @ LTIkt
w5l HERMYEAT R aTHNAERN, DU T AT SRS AL B A 2. DAL AR L IR
MR BB R 30 S R AR SN . 28, DAL AR B 122 1) S B S DL Do) B i
EM AT AU, AR T R L BT &

SR, BACAERCHE e, RS S AESQLE I IE S R 2 G &, HUXAR
PR SR AL S T T o R 2 . SQLA W AN AR HR 1R B IA 1. SQLIFE A At j2 —
i BYETE S (declarative language) . #1552, SQLIN Z2 H KRR IE A4 AR Gk
MO, BR BUE, MM B e SR AR IR 25 i A E LA SR S T

FERAE, H2E TP e SQLA W ELE i oL, (HRIAE MG SE IR KU, 25 A wiE Al
SOUMAL R R . VIl SR ARBIS B AR B A R At T AR R R 2 AR S,
PESQLZARARE Ffl /N AE SRR ERAE)R IR L, BIUR AR R R AR 2 58 R B 2 A B, A5 )
PACHSAE IR EGAT R A LLORAE IR 7] (18 45 R A0 s 6 B T I 4 R

36 AEPATAER R BN GX AR R BAEA R HE SO X DS REERIERAE), N
TERAASLEA e [P o 7 (RO EC AN BRI AL o AN FC AN, A7 FREE SR 20T LA ol
Jr AT IR Al (A AL D, XS RN BT . B A R SRR B (K, X4
SRR, JEHRAE AR PRRITC LG . AR L 2 5 | R AR A8 e S5 T A AR e RV 3))
MH, ST Ro R @bk, JrEIRI bl PrCUEdE — B TR A6, i
WRAT AT e DR A g ) D5 K L T (i A AT el A )

—HSQL  H R, AERITAY A AR R I P ——E SR AR R BT T .
HEARIAIG] T AR 5 T2, WA AN SR ? 32 NI S A3 AR 5 B 1)



HEAE T HERAECRER . B ARSI TR OCR AR 7, RS —
B 52 AR, SRIGHEF . A 28SQL T 5 il 7 select i 1) v I ik 1~ F ke B il 3 [ 1 i 5
IREAR, HEFFI PR C B R SR B AE . HLMhSQLYTH X HL 2R Oracle) WK
ANEIBLE], B —A 44 Arownum LB (dummy column) Ay & if) 45 e ' —— X IR A
G TAE RS REAE B WA WiE ) h

select empname, salary

from employees

where status !="'EXECUTIVE'
and rownum <=5

order by salary desc

E BB, AR A RS EOK, ISR AR A B R WO S K LA
M2 IR [AIAZ LB P SR C R A B LA, DA IR (9] Al TR] BE e df 2 N R
ML ! (IXEOraclesiz B #RAE AP, KEAH L. )

WAE AT — B LI AR . A i) O R BAE 5 0 Memployees K H,  LLSE A AN i] &1 1T
U B R A AR B B (R rempnamefilsalary 7B, HI& TR AHIBIE N, K&
(DL SRR P, AT G (HHES) TG sk R . L A i,
17)E, WNF s ARSI RERVEAE Bl s b, BUFARTE, Jo NI Er b 4 A2 i 2 A iy
Y

IERRIRERAE S SR PTA ARZR BB, ORIy, SRJE IR BT T 450 . AR IR

select *

from (select empname, salary
from employees

where status !="'EXECUTIVE'
order by salary desc)

where rownum <=5

WA, EAEWZWA D ZHRATIIWE? R 2 N RIS — N HE (45 REEIEATILIE, Wil
4-317R .

FCsiz,  IERARIERAR Y 1% 0 Bl 4-4 )07 .

A AR DIRR MBS LTS T IRREAE RS, DA SC R ERAF L IUEAT R R EAE T
2L, Lmfraiii] 7 order by W& R, 1— BT HPERAE, sBdRE Ca s
ERART CRRRLIFID . TiRANZselectB BIOCREAE, (EILSEN > IRILE R4 R
GRATEAE, Hrbiorder by FAJ L EARKRIBIET

B ESRT R, EUEH - B AW SRR A, AR T RIS A R I NE
st ACAWERAEL DI E W OCRERAE . B FNBONSR S 1 AE S BN 538 T4



AT SR, AR EAERIM I, R s 2, EMAS I, T2 LI
Feor AT EAT. BEAh, ) i 0 A R AR BT IR AR Il N A A e b 7T DO A A7 B i
T A BRI Vs ) A2 B TR — BT T AOCRIRIE S, AR A g S0
PERERCMIER, DN SQLS I HEKE A% AT E U I AT 42

B2 A INE AL R R ERAT R e U2 (K LA, DDA SR ERAE R AT m] DAL
o XTATEARRAGAEMSQLE 7>, NN EE WSS . EIRESQLE F Mot
AR e WK RIESQLE 2 — 8 )8, WU R BRI T, RN
TR e P PRI S QUL A U i i R ) o

Bt AT RIFFMARR, BEXHs I FLHEXR &,

AR RA R TEE

Limits of the Optimizer

FFSQL S AEE w2 A, DA OR MR T th (0 R B, SR, il it
A AR 27 I — 28R R

oAb 25 e 1 B A B P b R B0 R

XFEAE B AT AR Sl gt 2 U R B A ) Hodi e SOh BB A IR R .
FEER R SO BSE OC R ) B ESE S RS Al R S8R, EER S N AR, S
A #8 TEIE R X L 25 R, Flb s B A 28 AL RO «

REME AT R R A AR e, DA RICR A et

XA RS RTS 7, A B BR SERIAN 2, A 45 SR R AR TE ) A R LR E
(177 XA ZE T L.

DAk 7% S HEAAR WE I 1)

AR B AT 7 2N & 77 SR I R o e 2 H P U B LR 2 I INF[R], JEANGTE P fb Ak 21
A WPAT SAL T Z /DI E . LSRRI, T HUHAERHR KA 2 AT, s S22 e—
LR CHARAEA LR SkoGEMERE. Wi 20 #OCEE (20-way join) IXAE— L8
HIFAR AT —L LR, b ds Atk 2, RO EF R A GENRZ T, A HLE 2 [F] I
FEO AL ER & ek, —ASEHAT I, U TR AR 4 (HAE U E IR AR
— MR A, AR T REANEE

DA 5 53 () 2 ST A A

SR, AL TEVEAL AL i A I AR Rk . DT RL, 3 i R v gm R R, 1 s o A 3k
Sy fagl, iR G AT T .

Btk WwRAETANER, RACBENIANKA; wRE-AKGEW, KOS 2FEEAH—
ASFARRAL.



ERSQLZAMAKRER
Five Factors Governing the Art of SQL

AT — AT IS TSQLA S IR ARG R R E, LI a7 2 AR5 . 2l
FokAHTARREO, TR TS HISQLIN % R R B 35 . IH K,
EFIPNS ¥

ARAF L RS P U ) ) 2dfe

SE X R P K B 4 A

SUREEMRN

ARAFEEREE I SRR IR

Z /DRI I B X e i
HHEER

Total Quantity of Data

DA ) R R, REHIEN R EENE. AR, HTRAE14 175N emp®
FUAAT A0 45 (1 dept R I R ILAEH &, HE T2 AEH T A1 500 /717 286 1
financial_flows % 57 500 Jj47%¥3E ) products FjointfF. 1, LAVFZA A Kbk
F, 1500 JJATIIRIAANFTRINN . FroAghiefd, BAMTE AR R0, RMER € AT
MR

& X 5 R B MM

Criteria Defining the Result Set

S SQL BRI, ZHEIL TS K& where A, MEFEEALE AL A
SNIRPLIED TPATREE 2> where Th). X1, ISR A RAAIG, X a2 Al
R, BB CRESE6 = it ) Vs il (1 8 S 55 R 5 .

N T RENEEREE, BN HRFEE, Wiy, EESQLitfy, LA KEE R &
WIS . O NI, MR, PRI R g Y.

SREHIRD

Size of the Result Set

A TR A B (AR SQLIB A SEh R D, RS B 2R R RS
KT R RN IESAE R A, HAER S IX . BRSO, TS AL IS 2
ANERISAT, gt I 2 A m s i, DL SR AR RS B DR COR E A E
WAL A AT, S REESAEE R, HAUR FEIAE X AN GRAFIZ AN 226D, )™
AT B R 2 KIE 4 /) o

MR A ERT, Mg RN RNIEATES, TS RAM . H e, 76
TR KRS EAIFUYIR BRIk 48 Ok F P R R 40dsk, MBI R, A Sk
DN AT 2R BRG] 2, B2 IFARR BTSSR TR & #R %5 Al



R E SR AR A A R E R, RO TS, R AN S TR T4
SRS, BRTCAHMEAR R AR N RIZEE S S ESA B R, T ik
), SSAPUE N . A PSSR, R TUR RO R AR . an R AR RN T IR A
ESCHIREE S5 R B E TSR, MR &S 2 el E (et Hand#Hi%) s0f4E (e
ZAE T HortHIZE ), AR A /N ) 25 RAE FIAS R AR AT REh o #5 2, SIS0 R R4
R FLETN . Joie e, WA R I E5 AN, VA AN e K]
e T BT 4 AR M S A —— U B AR Z A A PAT AR PR o ANHUE, S5 5 45 A T e
EFXHRAR T %Y), XM G g — ks,

B SAGRINTE 8 255 B I 1) 5 L L R

REHE

Number of Tables

R RGO, RS PEREAT BTN, AL ) DBMS 5156 IR T it
eI, BLIRINDBMSHSREIRH AR (R 2 2.

#E8 (Join)
WAHIEBACREA G AL, Sk B 5 — N R B PR RO o 380 iV E e ANz iE B K 23R,
HOWE ERAE 5 A, Fe b, & 15 MR DU s R AT o (R K AR,
SR AN e

MTEEZ AR (BT 15 AN, F BRI AZ T BT E AT . M2 — T BT
N2 R —2 il kB 73N s, it BT DU S EEAERCE A3, Sl e R A
AR A s (HEERE T, BIWREE A B S LI s, T DORR O A ER WL R A AN
WS, DU R R BRATTTH B S N R HEAT G5, sV R IR BRI A B AN
i

XTI R U, B RECR N, BB RREOE . Mg, goiibasEsa
PRI, AE [ B R B o v g B [ o g L BB AR v, JE IR AR A0 5 — IR AT I
WAL Z, WS ITa T RER Ak Ae, JEdEm ADISERRM . BRAEE a0 & A T
EREZIERER, S0, SRBESR, U aE S W4 % (bet on the wrong horse) .

G S KVF 2 RN AN, 3] DTG UM SRR K7 AT R, B RiE#RR I
JURAR . WERIRATIERSR AL B, C M1 D, fAbas nlReBcAT LW (15 AT A Hi%L D 3%
BRI ARLL distinet fifpRicsk AR RS T A, i S istmiE i &t

HARBEWSERUA

AT, R EE RS S EWRRAECR T REA RS, AR EE, Eff
AR . A —4E, MEMRISTER B Z RO, AT UGl 7B, ik, HERTE
ARk, Rk DB RER A AT LA il AL S E P BB, MR LA G &
HAERT BTG R o IR, LT DL A A s RIA T 3, XL R B L iRz
B A R 2SRRI N, PR AZIE B RS ALIE], RS EACR A AN — AT

7o

Btk RNREHENTE, TRIEERAZL&RONA.



ANEGEN I, SCaAEMEEAGH, —REMDIFeAL. 2R, R IAE S 28 20 i
A1 22 2 U L IR (0] ol v ) — /N BB 2 IO —— T e 2 LT AN T BUR LA T B— X
I, DUA s 2 ik EDHs fa] PR AL I JER R N — BOE R A lgiE 1) b, (Hg, —HElREIRE— e
B, WK E IR T, DA THELLRIERCR

EFLEE LT, A 9 5 T7 20, BeAT RO TP AL s e JE N Bty b 24 rownum,
A2 Oracle A Rz 7B, HIK B ic SR e W 4 2 21 I AR 7> o dn SR A= R Hh A rownum,
RSB ARSI T rownum FIRLEIGEN LA SR, e ihds Jast
rownum [P, T CABEEAS SR VFRAL 28 0SS il . T, B A% v X B LK ST AT
DBMS {Lftas i AL A e N TE A, 30 it HAT I — P okis T (E2), i H A
PR BRAT 25 SR b i s 2 10 4

LB AT IR G ) 72 3 I join3REUD 56 M [t ad (5 8O, RS LT @ Al -
NI B, SRR, SVEIRALRME R ek B, XSS 2R 3 T union
RENEL, AR T 2R, i B Ayt pERs A b — AN 288, it Dlunio HL sk
SEANEL . K PR R LR B Tjoin B A fE G, XAk 2 %R I 2 IR
) AR A s, (HILS LR — e e 7,

LR (0] ) E I 22 T BRI R, R (RSO — AN R AL D,
AR K . &k, HISQL Al ity b A 2 AL o R0 B A 4L o0 A7 1 34k
TG, BRI E L AR A SZ T . SO A BB AR,
P R T DIy, PATHERZ T .

WEZITREANBAER I AW, HEIANERME, AT X SR = ot #3570
iR SR SQLARIL M i NAERE, A, Arh i Bee Rl S E=AZ . 1
WK, AT R R X%, (EAS AL (0] LR 6 Tl R Mg A B T KT
KU, W EIRECTAR) TR A AR B P RIRN T, R AR R HE

Btk HMERENLZGAEN, ARMEAREEAY, RALEUE LM, LRI
Lkl RS L E R

FER P

Number of other Users

BJ5, e SQL FLFERE, JE&TE (concurrency) JEANL A FEXT AN 2. BB N 7
B IR R REAEAEE RS04 ] (block-access contention). Bl % (locking). i
5& (latching) ( DBMSHN#HJEFH %) SF B s LR AR, KHORUFEI—3 M (read
consistency) tH2y FECEFFEE R RIRFH o AT IS5 4% PR BRRE T #2A FRIY . AN Ll
THZ L NG AEVESHRIEOUT, AR D IR B AT I R ARAE I Bt rT e 58 611, (HXT
AREI RGO L G HP AT Re A SN AT, Toefeim kB THidt, 5l
R BIRUG L Heeeeee— Lo 5352 (CPU- intensive) $5AE——1il 1147 355 52 2415110 R 4k,
RHIXEE S, BnsR A 2. BRIBBT—LRE], B 110 S{T5%
PATRCR T =, PO TR AR R IR R AT RS AR =, — DN ERE IR 454 11O i PH %€
BRI CPUREYE 5 — NIRRT, X RCPUBR I A R 7o — i s, AT
7% Fe by 58 T M AR S5 I B AR 7 i & (throughput) , 1 A 42 A 5l F P (16 98 % 15 15 C response-time) .
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EE

ST VRN MRV A

Filtering

T B e 25 AR S R N R 2 —, A TIRAEGR'S SQL BRI AWz MR 175 . Ik
SRR A HEN, N 2 where TR SRS FERISR A, FRATTL S0 IA FLAE ST A
where 1t (J& having JH]).

puR;: 2 LTIt

Meaning of Filtering Conditions

i NSQLiEVIKE, where 71 R I I A L IE AT AR KRN 5o (HFSL IR ARt 728
EPEAAFE R O R B HHAE I Tselect I854T: where Tryf fid k7 BOE T H e E 4
PERRT. HISE, where AT HISAE T LME T 51— AN R RIBHEAT joine HA SQLI2 L
join EVESE, ATHUAEN joinid yE4 A4 (fifE3: from FHJFI where FHJZ[H]) Fil'select
g (B Twhere ) X 7pTFk. W4 EUF, EHEMAS (EA) R THK
o

HRANE WIERE Goind 1411

from t1

inner join t2

on t1.join1 = t2.joind2
where ...

EBER2HAT— 7 Bre2, AL c2 BRI 21E inner join [UAIANEAENE? BIZ TN IA N2
LIERMAE 1238 2 2R 1 74" e ? o, fRixwhere 7] —285 Tt B & AT,
IBATXELGFAF A RN E] 11 gk 12 a5 RNE? ERRFAF AT I BAZ A —FE, R dis
IR LA R 57

B TR A AT A R g A 2 Ah, AT AR SRR Z5 . B, RIE IR [R] R e s h Rl
TR, D& S — DR E AR E B 4. BN SQL w3k E&EEATH
L, EAETE L ERIR A SE AR A I A I TSNP AL R, (EAT IR KR i E K
BB T AT S R, SEbs b, AEVEE T AT ERRE S R 1

kA parameters %, ‘B 7-Bt: parameter_name. parameter_type.

parameter_value, JGitHiparameter_type X T4 Z%gEE, b parameter_ value LA
FRFHRRN . Nk, Bt b 2 k5 280 1 AR 8], TRk J& PEparameter_value
JRFNAEE AR 2, TS R T RR B F R AT 2 iy -

select * from parameters



where parameter_name like '%size'
and parameter_type = 'NUMBER'

XA AW, RTINS R—A, #RE R Wi, W T RUN & AT,
VSR AR AR AR H T T, L rRint ()R A5 4 A R 0 e B

and int(parameter_value) > 1000

XS, parameter_type 42056115, iparameter_value I 414 G55, &2
REIC AR 757 A e e oy B, T S AT IR R (IR parameter_ type 7 BRI & X
Jychar) o A1 AR TG ) B EE B IX — i, IR A 88 T8 S WA 21 1 1245 558 i A o
Blo

Btk BIEHRA ERN, Aok, AE.
T8 AT BRI IR

Evaluation of Filtering Conditions

0 SQL AN, NG RN UL :
MR LR A A S AL, ISR R AR ?

MRS A\ {2 2355 DBMS 5|47
WIRLE T A5 RE DI AR fKIE % ?

IR ERE RS, AT (R EOR DRERCR AR W RETUARMAF e LR B,
B P AR (R RER K T, AR R AT Bl Efrom 1A b, XA T RES LA
SM eI B — R

S AW AT, AT R POZ I IEAATH Y, BIEABMEAL (TReh 24y, WRA
[ W 2E0REN ), RGN o 4 e s s AR ik 2 A4
We? o, BEEIEAMAE Rk D AL B B s 5. BT L, FRATTA RS N DR 4 1
57, N gl B .

PRiE 4K

A IIN#%: customers. orders. orderdetail. articles, U1/&4-5/7~. 1E, Eh&EK
TTHER/NANE], XARR &R AEAE R, AR T Bl M RIS 7B F 8.
AR SQL AL PRI ) e FRH BT NN H N R e Gotham i 1T 1 i i 4= 1) Pl 5 %%
Flo MR, YuEiX AN 2R 77k, ANSI SQLIHESEE T RES T AiE):

select distinct c.custname

from customers ¢

join orders o

on o.custid = c.custid

join orderdetail od

on od.ordid = o.ordid



join articles a

on a.artid = od.artid

where c.city = 'GOTHAM'

and a.artname = 'BATMOBILE'

and o.ordered >= somefunc
b, somefuncZANR%l, & [BIERA AN H RGO EAR H . A5 B T distinet, K24 2% &)
AR LR RS, il W 1 4 L6 Wi 2
A BT S A, RAVEE - FRBAE S . H4E, Sk Acustomers X[t
Hi v ARk TT 440 Gotham [)idsk. #8, M Forders®, XA custid Bl ii i &
g, A HEAEEHY . &I fiorders R . — MG A KA RERIE B I E . Xfordersik
B X B AT L8 i R 25 LU AR T, B s fEdEE: (join) i Jeid JEpe— L5 4E,
M98/ S5 TR B AL B R 45 s ANORIR WA AL 28 W T R o s fiode b, PR g, XN 7Eig s
Hg e I RS AR T e,

join orders o

on o.custid = c.custid

and a.ordered >= somefunc

R4 i (oind ook, iS22 B IBSAFRET . %, #Forderdetail ) 3=
#y Cordid, artid), Wl ordid 25— EME, IATRATAT AR 25121517 A DG
S, EURER3TE TR —FE . (W EHE (artid, ordid) FERAET (EE, MAERERMS
TR AR L 84— FE),  JEIEU7 %L (ordid, artid) ARSI 2222, L4 —2egy
W IGE IR R S (73D, M Hal /e ordid ARy 1.
% T £ orderdetailfllorders2 &, KHarticles®, XASH N, N A% orderdetail T4
G artid 7Bt fjE, M articles H{E LT yBatmobile. FrHIELXFEL R T2 Kabgh
W, P Tdistinet , Gl R R IGIE )R 4408 AESEE, DAGIBREEIH .
srfr e, ATRUE XA E A 2 M S 770 R RIRTE AR Tl ijointE vk

select distinct c.custname

from customers c,

orders o,

orderdetail od,

articles a

where c.city = 'GOTHAM'

and c.custid = o.custid

and o.ordid = od.ordid

and od.artid = a.artid

and a.artname = 'BATMOBILE'

and o.ordered >= somefunc

AR, BdmZ XM 277 R RE A WA ROKRE, HI77k5 8 H HdhE
AEERR PG R IR — 52 B DM APl ER, IR [FgE 1A —FE. customers Kk
WEE, ROy EEHTTEPRECR HiZE, Esefh, HARR FGEIER .. R, BAEEHT



PIAT TR R b i g 585 BRIy U DG DUAN R T 57, 110 R 5 142 g R T4 A BRI 1)
R

€ 1 SQLA W HURF & A Il L, T AR AIE T 155 — 2l . X2y, ERIREFIXA,
IR 5 — MR A AL

IR 4K E R HE— PR

N A R SR S R AR i B, A d e J2 A I distinet B %2 — 2R BEASH
JAAE T, RIMEFAT I T IE R A A1, distinetth 2548 & il B LLER AT — ] &
N, RIABISQLIEELELL 7 T i 8K, HANSI/SQLO2 7ritid 2 A~ BUli AT R Iz i i mf
RE BRI . AILE R EAR A Sy, AH A BUEE ANHERARAE, i LAE S At f5 e 2 A distinet i 1%
T ARFEA TN o

KILEERATE G A, SXARA S UEW] . FTEAEH] distinct & [91% 7 2 R A&, #RATREIR [H]
ANIEMREE R B, RS YA 2 A% # ‘Wayne',  distinet AME2: 55 t [7]> % 7 1 2 5K
PRI, W IER i PR AR 2 P AR IH . F58 b, MZFERHR
e HME— V2 S IDANE T 44, DAORUEAS 2l A K 5K K S8 B0 e ARSIk, AL il
AN o

BENL distinct, TERELLRN K. %7 Gohtamili, i Hig A E MR, BIFEET /S A
JAT M s 4. R, 240 (HAERED SQL J7 & SHFLU R :

select c.custname

from customers c

where c.city = 'GOTHAM'

and exists (select null

from orders o,

orderdetail od,

articles a

where a.artname = 'BATMOBILE'

and a.artid = od.artid

and od.ordid = o.ordid

and o.custid = c.custid

and o.ordered >= somefunc )
BN, F AR ARSI ELZ K, BEEA R Rk, ANEA 2 DT
AR FART ANSI SQL B MH AT /UHT 21 (48 il 438 32" 141, BRh b AR o
customers3& LA H B A B 82, SRBEXIAE T, Bl customers& e i if 4 S I
ORI (REM FERs o % S 74, Aei AW A Tjoin.

ENMRENF ARG INEN select KR T 0%V, WAt 11 7R CGHAEE D, Fiil
ZI T ANZE WIS RN, Kk, NE T AwETE TS O£ (correlated subquery) .
WRFAWMANIGAL, ERIEAEME A% P Z AT . RS A S S A, sl 2k
HHEEAN T, RGBT e iSRRI, 242k A Gotham T (1) % /7 JEH A I AT 2%
LR, SO (e, ARFF LA B S A AT 2R i 77 0 .

AT TT XA S A )«




select custhname

from customers

where city = 'GOTHAM'

and custid in

(select o.custid

from orders o,

orderdetail od,

articles a

where a.artname = 'BATMOBILE'
and a.artid = od.artid

and od.ordid = o.ordid

and o.ordered >= somefunc)

FEXAB 7, WER AR ANZE S0, &2 T JECH 7 & (uncorrelated
subquery), FUUMHAT—IR . REAR, KBAIE R T )5 AT IR . 7EAS ET— M7
DA G S AR T (o EGOTHAM), 5 KR B &ANT H. TiBdE, 1T
W T WiE AR, a] LUl A 3RAS

AL, WERTEAFA TR, BTSSR AR AIE A L B b I 22 5 . A R B AR
i, R EE R Lorders KH custid FEBCEA RG], MRS —BACVIE AT, KA
NEMRIKZRS] CRE RS JEFRcustomersif) RS .

PREGVFER S, BB b AT TR distinet. (R, T EEE, FERTRES IR
AR ZHUF. HELBHASE R, K2 in &0 R B0 H 2 I T
AHER MIEIES,  HinAMEFRAEESIR P T — b2 —a k. B 78k, fEh%
A, NEAZONS - A WA A Y A R R, @ A 7 B P I AN AR AR

select custhame

from customers

where city = 'GOTHAM'

and custid in

(select o.custid

from orders o

where o.ordered >= somefunc

and exists (select null

from orderdetail od,

articles a

where a.artname = 'BATMOBILE'

and a.artid = od.artid

and od.ordid = o.ordid))

[



select custhname

from customers

where city = 'GOTHAM'

and custid in

(select custid

from orders

where ordered >= somefunc
and ordid in (select od.ordid
from orderdetail od,

articles a

where a.artname = 'BATMOBILE'
and a.artid = od.artid)

JUE IR EAR R, WX T, (A Al NIERE exists M&in RIERERUUAR R RikdE
T H IS 5 S AR et . BRI 28 A AR EARE TR, 15 IR & A RN A e 3L
Pk pEscf, Pt rFAfh Hin t exists 4F, X&ERFh, ST AR & PT 5 A A
BB RERAEAREANNH, W REAFED. WK orderdetail [Martid =BAH RG], X
ANTPESEN, BN, XA IS R S BR R

PEEE
BRSSP RN, NS S exists HIAY
MT2H SQL 775, AERBE AW LA SCS sefrom A N IRIEIEL. SR, e EEdE
R, in SRR ELIH, S 7EidsSh from 70 W IRAL IR, 250 22U
HERESIH . it

select custhame

from customers

where city = 'GOTHAM'

and custid in

(select o.custid

from orders o,

(select distinct od.ordid

from orderdetail od,

articles a

where a.artname = 'BATMOBILE'

and a.artid = od.artid) x

where o.ordered >= somefunc

and x.ordid = o.ordid)

95 DIRESE I IO BN, ARG S 5 SOt 1 R 3Gl AE T vE AN I RE A, [R] SCIA) )R



SRKEAANR, HXATAM M ZS, IENAAER E RS Al [ARE, Beli AR B ) HARSE
PLAR AT AR SE BRI A 5 3K

IR 43K R R B 45

AITHHE I & B SQLifify, AR UKL 1545>), SEMIASR . B f8 3k (attack)’
HIRTTEAIRZ, Auficfteustomers, X j5orders. #iF orderdetail Flarticlesf) 77 2k 4
A

PUAE AE Sk R R R A I ——4 R o, &Skl K. (8% Gotham i )%/ 9k
Wb, AR LN BT GAET, S2 TR ZMeiE 4, iRk B an E4-6 7R . BUR
LRz A IS, HER SR N Sk FR 10 T Korderdetail ,  [FIA %38 8 FLIE T
M. FPER M TRER D, A BRI b TR iR 2, B I sz
— A A

FHR, R BAT MR B 2 50K 7 Gothamil, (HIL PRI = 2T i 4=, WIRER) ] 0 (€14-7
Jim. IREAR, Uit orderdetail S KT H bR, >k FIX AN B 1500 5t 4t 5 i,
PEHPAT A

B R AR R — AU, RN A AR AR R A B QR BRATHE&ACY
oEEWAH, mERA RN, SREM AN ? fEXFMELR, WERAESE I R BT
AT () EEE T TP AR I — SR, IR s VP SRR — D), B (83 el 25 B s 2
FHIEWIT G, — Tk Gotham &, 55— THNE R E 41T 5. Jril, #e/N
KF, BUFPAT U RIEA SRR TR, I N AXBE A IR A Wk Ad

T, B4—TF. B, fMRm B EAN R R R WS 7w o 55k &
PERBAH G BRIEFD, Mg RS — RN, (HPATHE TR AR ZE . lmE
T R R MHAT AT, JUHE N JCIEAE B0IE ) ¢ RIS th R 4 R o AR RR R 4
L BAVR DA R REILR) TAER, R AR R0 e 5 45 R R 55/
AFERTH— BRSSP HAT T X S5 77 X4, RIS, Dbl i ’s gill——Aa I ek
NILARNK o REGVF A A DAL I i) e S e G R 2L, R SQLAE: —H S B 15 5 (declarative
language), H'¢ kit AR A4, Jfik DBMS TLIBHAT. 2R, FRER T, SRR
KB A, AR S TEAR A MM OAH R RS B —a e m. Nt
JEAALER 0 TAE, LA E & ek BT T Bl —— X W RE 2 R 51, T Re e B ARG M E g S vt
55

Btk PRIESQL B4R EHLER, RAZEITRME SQLIBGHYE—F,

RYHEREW

Querying Large Quantities of Data

RGN SR ANTT R, A (1) 5 S0 B b 254k B () £cd st i/, F AR A T ) Ak R
Xk B 5 . SEGHEAERT (set operator) J&iX— R PR AGZa4: N I, o i union i 1] 5
Mz, BANE T A 2 I uniondg AR LSRR A o T AEE RS [ union B A BN H L
K2 B I ) 2240 2> TRl s Y B AE union 5 i () select 1E-A) . 40 X B :



select ...
from A,
B,
C,
D,
E1
where (condition on E1)
and (joins and other conditions)

union

select ...

from A,

B,

C,

D,

E2

where (condition on E2)

and (joins and other conditions)

XA L SR R . O TR AR, AR TR RIS TR R BIE I
E2) ffifHunion, ZREECATRIESLE, T union WHAIFEZ IR . ARSI

select ...

from A,

B,

C,

D,

(select ...

from E1

where (condition on E1)

union

select ...

from E2

where (condition on E2)) E

where (joins and other conditions)

T A B A AL T HUOT S LB, RIESAS group by A AT AT I uE AR
Ko PRAT LA YES> TR 7B, WA LLdJER G (aggregate) 45 (FIUnkE#r count() 45 %
SEA/NT B, sE R IEWE; SQL RVFE having FAJH i IX R4, (HN %A
group by SEREABATILIE (L iRy 2 5 T R G8AE) . (M52 4 R %L (aggregate



function) £/ AAE having FHJH, KCAYE group by 2 B Jo M AINTE 28 A e 2L 45
Reo A5 RE TR EFANIIAE where FAJH, Ml /b A3 Tgroup by 2 AT itk
YRR I AL B ) K B

IAEIS Sk % ST B, AR A SE AT AT B v L S s AR B SE Z HIT
AR LA B, IR SHRiC s 7E Forderstatus 1, 1%& 1 BT : ordid (I D) . status,
statusdate (I [RJEL) 4%, T8 hordidfistatusdate 4] . AT KL 5 BT 1 A brid b 5e
BORASRIT . (BETAALSHOLID) M7 E: RS, Z4. ITRREERES, B
S BRI TR 2%, ATS B FHIEH), E O Rnir e, IR IR A

select c.custname, o.ordid, os.status, os.statusdate

from customers c,

orders o,

orderstatus os

where o.ordid = os.ordid

and not exists (select null

from orderstatus o0s2

where os2.status = 'COMPLETE'

and os2.ordid = o.ordid)

and os.statusdate = (select max(statusdate)

from orderstatus 0s3

where 0s3.ordid = o.ordid)

and o.custid = c.custid
B, RAEWREGHE, HFE%E, BiEAJEEHEL. 54, LEAREPENATER, M
EATRA I 7 2R AN 7177 AR, AT @ A G ) e Sk A2, 1K
ASFRAY AR, 1 HAZRASNE Oy it o A9 S 0 P8 A4 i afer g 2 A
T HKAE TR WS, Frble AR AR k.
AW AT HAT IO ? 1R EAR, FTLAFIHE orders 3, ArfrfE—401T il &0 B 5e ek
AR, lE orders RIRJFH T EAE BT N m%, HSEBREOLIFIEmL, B2A
HA FRIESNZ )G, Ao A prRas i H i, Bl ids 7 & il gn S 1 KR AT -

RS T AW R T AW, AR RO ZE AR orders 2%, X R 1AL AU
7 orders [WRFAIT HILRAE A ‘COMPLETE, BRI ACIRE M FE TR, HZ
REEPATHAM AR T o 1 H, HEH DT ARk E] ‘'COMPLETE" RSN, En2i#hdT
BoATER. WA, AR BARRE T A e ?

B SAERIEE AW, SR INE RS AT AW BCcE. 5k, /SR sQL Ui E
H, AT XA

and (o.ordid, os.statusdate) = (select ordid, max(statusdate)

from orderstatus

group by ordid)
EAF AW orderestatus 7E 444, (HRZINT, F IS N LR .
FERFEWFID, 55 ) FBO A SO, PUOAIZ AN FBOR AR, HSEA
WIXHE. A4 iLordersfilorderstatus (7] DAL, (HALAL 28 g BANIX — g ? B AR —



E o PTUMBALES T BEAAR e AT 1 Al KSR Zdtlorders Hlorderstatusix MRk . Fk
TN Az SRR IS, A2 5 5 W L FRAT TR, S 242 ISR A a5 8, AR
J& F %R orders fllorderstatus & I TAF -

and (os.ordid, os.statusdate) = (select ordid, max(statusdate)

from orderstatus

group by ordid)
XK, AT v BOR B RIER, WA i%E Horders florderstatusix /& 7. AU
PRSP R T TRA M RIX — i, (HERBEE W, — JFER SR 2 X A7 Bk B AH R ) 202 38
MR IR £ A R B B K B PR B ok

BRI A2 T, ARRECr Al LA IR, BB AN K. NIl BA15 0 51 AT
AN TR )

select c.custname, o.ordid, os.status, os.statusdate

from customers c,

orders o,

orderstatus os,

(select ordid, max(statusdate) laststatusdate

from orderstatus

group by ordid) x

where o.ordid = os.ordid

and not exists (select null

from orderstatus o0s2

where os2.status = 'COMPLETE'

and os2.ordid = o.ordid)

and os.statusdate = x.laststatusdate

and os.ordid = x.ordid

and o.custid = c.custid
{HIEH W, R 2RSS 2 COMPLETE , Bl 13k B o B H P a s A L ik s 77
PRI e A 14k H B R IRAS, LR B2 A2 'COMPLETE o it AFRATTHE A v 5A A6 25 L
RECHPIRA XA SR H S N

select c.custname, o.ordid, os.status, os.statusdate

from customers c,

orders o,

orderstatus os,

(select ordid, max(statusdate) laststatusdate

from orderstatus

group by ordid) x

where o.ordid = os.ordid

and os.statusdate = x.laststatusdate

and os.ordid = x.ordid

and os.status !'= 'COMPLETE'



and o.custid = c.custid

WAL R OLAP =4SQL 7142 ULI 3 HrLhfig, i& ] LLkE S xtorderstatus ) &2 2 i .
AT, SR FIERATE WA A 1Y, EE R PUTE TS (execution path)’
Jff. FEAR b, IEW AR SEH orders#, #45 R HorderstatusiR E TR AR 5 1k
TV fEffa— AR, FRATEH e fiorderstatus 1) 777, XJ2 T #dTgroup by.
orderstatus FF {0 S 45— @ & tb orders HH KK LT, AR,  H DABH I K 5E B oK A,
fEFRTE RN G EATRE/MR 2, RHGR T EEKIT AR T 25 A

JCIERE MRy ik e A, X DA T SE bR Bl o Ah e R BRI TN S R
(R BRI AT G REICI R IRBIE S — > H 8L A e Bl i), A, &
Ja TR T LA (FEwhere )] AT #)) 224F.

FESS A KB AW T |, A NEFRTEOUEAT - fR. XA BRI R R (A,
AR AT REASR AT ARAE FBIRHT RN iy &, TR B TR B A . RIVE Tl
BURA, HEEA B REA B NIl ai R, AU T LR . 2%, AZET, LikeAh
ST B T BRI ——CPU. WY, RIREIATIRIN Rt 2R BT AS 1 i e 42
A, AU S AEIR B H A N pri#e Az, Uil fees SR bR BRI 5 AR, T X
— s .

Btk RFTRIAE R0 HIE.

B BE AE R Fh A LB

The Proportions of Retrieved Data

AR 2 AR Pl R HoB R R T AR SR 10% I, AN BRG], XAk
POERG R, 4 CGRERD RO 10 R A E10% Fd I, B st 1IR3 3% o i
(1, XANLRYG RN T VF 2 2w G ER Bl A P RS I AEA, RIS, S R B i — U]
THRIGEAR A, S T B RO e KR . 58 TAAT B R ML, 7
1T 10% AME—4e. BrEl, SATHRIM S A (O MRS E T .

WA 0% 103 X 4% L5075 0] Crule of thumb) "= A IAEAR (CILAE R /N F B A4k
HLE T, BHE, R R AR TS NN R R A, AR IR . filhn, T
TACATEAE P T BUR M8, BARIRI SR AT —1T, (HDBMS ZMRR TAf. LR EAT1E
SR 5 AL EE, DBMSEEY ] (1 Kt vT K AICR e 3 O o A DA S il R8s DO A R RO
5l: SEIFEIRH, RV EIY 5 RSB — 80 025 1 TR 5
SEAFTHE I — LE Y B SR S O, Bl By S, R A R B g



SIS Tn) BB OB T REZE AR AN, A BT TR AR LR AT 7 ST, AR RLK
MEIFT (parallelized) 77 AT+ B, H51ZE 10% 0K XA B4 L5 1.

Bt HEMERERKI, RIIRLSZ,

SQLERIAN TR IG5 RS S, WA — BB L. M KRR MEE, e
TRAVHBO LRI T7vE. MW FAZFT ISR, “HBCRRT . SRENGIER. BA
Vi MBE R FTEH A KR GE &)

TR RIRMEM, MATUFEDR—EBREENPE, L — 2P BT DSHTIT,
BB Sr AR AOE W N B E KA RN . |G RERTTRIBR, EXBER)E RIS
aER.

HBRAVI T E WK P BRI REASIRAPITA T, (EXLP TR REHIH SRR IR FH e
AMET, ATREEEER.

BT FRETE LM REER, 2FBINEL. BRAZEIZETRER, HiEH
TEFMMERSRME, REEIBAwhere T6), BRELZREGEA RREBEESE. TR B
ATEW. EREHEMERICE, SIEEEEBINHRARIE LA L.

NERE, BRELD, BRFGERINER

NEEREE, BMFMY RIRZ IR

INGEREE, BANBRFM;, HRITE

NERE, — MR, BWFHFREZBP RS MRRZIMR
RERE

ZRERBET RN BER

g REUR SR EMIRE

2 RETE N 4 R REE T H YK EERRTE

g REMB BT FESTHX

AEREKTR EREFEL. 26T, GRERET, ARBARE CREZHFEERBD.
BRROIR/NFEER, (AFRIRESERZHEK.

BE, ERTEER, NLEEIAANRTHRENEE, XEWENSERHAREMKHER
FAt. YR EPATHA KM, EHE RSB ROTIE. E2, EWNRIETR, ISR DHEE
REAFRBL—FINROYEEN . BARETE, FroRAcsRy B e S gieg”. ©
gk, REERRIEARE FE T, TEXUAERKHET, SRR amt.

NERE, BEFM
Small Result Set, Direct Specific Criteria

XTI AL A AL BE, 2 IR IBNGE RER I Ay, YRR, Bt H iR
MR HBEATEOE N — A e A D VRIC SR, EOEERE R R RS .

B, AR EGE AR A IER ARk, R E R R BT S R 5 SR R



o BRI, MRZRERA I, JFHERFMFESIARERN (Gl TA M TB), 2
HEREMF (e o SRR (6, B T e SE PR AN AR BT ok . R GE VA AL
RS 7RI, DEAEAs A mT BE X I Ry At 0 4 B %

MAEWOGR D EILR, HiL A HRET R, AT RIS e S ks 0T
ARHEE AT, IS AN BON LR G], DUEAH I A .

Ry H%E

Index Usability

WSE3FE A, SR BT s, Wz B E RS IIEAREEIE T . 28R, URm) DU iR 2K
% 5| (functional index), XM EXREME IR, AR FBINZES]

T, “BRBRH AR B R B R SRR 7 B — AR R B - Bk
WEUHTHAL NIDBMSS AT Ra R A (BaxCI AN EO, fRprel, 1X2sxf
PEREIE B o

— HAE mEAE RS ARG, a7 s sE R R e sk, ALk
BT P AR T«

i FME—PEZ 5] (unique index) % P41 3%

JEnfE—MEE 5] (non-unique index) ELEET-ME—PER GG H4TH (range scan)

AWK EERTIHEH

Query Efficiency and Index Usage

MR (oin) RIN, ME—PERTIAEFA M. R, B IRARELGH . (primitive input)
AN A U T R LI SRR T, 0 20000 3 o K i B 4 )

XA AR AR B, TRE I SN, AT REA SRR . R A T
P A, AR AR S — A P RAS AR, B AN S R
DU IR — NS WS AR o — AW, WAZH IS IR A il

g AT AR AR AT IR .

L E ]

Data Dispersion

BAAT A ARME R, B A DAME— R R 5] LRSS IA IS, DBMS il 44 AT VG
o -

where customer_id between . .. and ...

where supplier_name like 'SOMENAME%'


http://new.51cto.com/files/uploadimg/20080403/171304981.jpg

SO N R SR AR W BB RN e, TR T AR A X — e ITEL, R Va4
S DBMS L BHURMAFAE U0, i, st DBMS 20 2003 510 R T
4

WESERTIA, VF2HIRFE RGP T W5 X (partition) FIEEAEZR G| (clustered index ) %51
e, EHEF AR IR E A A i o LS, Bndl A KL PR AR B 3 s AR (clumping)
TRAFI LG a0 ARSI S Al AR I 20 s T8 (timestamp ), JUIAHARSE A id 2 1t 5
A BRAETA TR IR IR T Bl S S5 5e 4, WAROR 8D . X HSLEAA MR, 1 H KRG
W BT MU IR S, (HAESERRTh AR AT RE R A

DRI, S FRATTAE I TR R - B & 5 | EHATTE R A ) EEa R 51, X 28l s ]
REAR I B A0 —— W JRF RO IS T AP IS, R A T .

IAEM— MR BE SR eI, SN E TR, SHME (SUEEEERED XN
055 AT REAT A R ATAT AT o 2R 5 IS DAARE 8 R KA A B, 1 6o 2 PR s b WL % 70 3R
e bR, FEEAS X WARHRERS], WHEH G SE 2 T, nTREHIL N5
Tl [F—AEK EAWANTERE S SR RG], BRI IEREL . — AN RLIMEREE. X
PR OUES 3T ORI, FHRa T — T,

J T UL LR, BRI 1000 0005500 KK, XNRE el 2f 3 =ANTFE
cl MAEFS (1 %] 1000000), c2 7M1 5] 2 000 000 ANZEBENLEL, o3 fRAF ] HE .
HAFEZWMHUE. RHEK, cl A 2 AEME—, KA ESMERRTIERESE. &Il
Al b, R BT, 5RIH IR FASF—258, SCbr b, KRR AR ™
RS, B G A AL SN, BT LE SRR ST L. A2 R, REIE L,
W P SR U 5 28 5 [ R JE 0K o

N3, TR v A A

where column_name between some_value and some_value + 10

wnEle-1r, el &5l (ARG, ROIHRERNF5 L P id g RD Me2225] (Bl
RO BEREZERIR K. R T R IR O TR e3rE, bR T iR RG], b5
ViklR. WREAEHAE AR, SHIE (cl,c3) Al (c2,¢3) L, #iAhiat LidxERT, W
HRXINA LY R, RG] RITA] 3R AG 2L [ ) P 2%

Klo-1 Ui W X A I RE 22, ARARRE T R IR DL S BT A7 IR BE S Bt I () 1 FRAIG, T AR
RGN IEG I 2 N RGN o eyl i Eds sy, e ar T
FeE B HBEE LA RS FE SRR TIXRY, T2 tEae il PR 30%~40%.
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Kl6-1: <RGN 55 2 Pic s M 2 15— S0 PERE R 52

IAEARE2E T, “DBAW] LURE I 58 4 280 PR SL S AR 1K o 508 e ) B A 200 — RS AT
RASWT 38 0 (1) 5004 1 2299 999 9% 1EHISAT AR, A1 HH H 2V PR A PR . R
WIBRAEAE T AR, R 2% R S EE i ()« HH AL 2454 (self-organizing structure) “Z —,
B AEZ G| (clustered indexe) BRERT|IAZ1K (index-organized table) . {HEL(E, XFHFHE
RWERAR, wJRE I — MR ERAR], MA5REEA TG

G ROUAMERSG], PEREENANE], X AT BER BB i HA 5 1 Y

FAFRIRT R G 1R

Criterion Indexability

XONEREE, HEAMP NN S, EUMRIHEREZ. H2, WhBaAEamEsm
BIAMEDL: LURNSEBI, FRAIBr v K H O AR SR R O, AR AT FEr N, (H
AEE RG]

e, fAFKelreport, AR —ANN HOR) - Bramount diff. AT H 2 2B ER S TS
i, i amount diftANZOM LK. BEARMEH TIACHDBMS, EHALK H XN, Ff N H
METARE LK B2, S SR (FARANSE, FRATE H B BX M ) @ 8 e . Joie
B CE WA, Samount diffIXAFE 1) Bt

WEAN MRS, KON AEEARE 0L T B4 ] & famount dif P Bt&R /& 0. 4P, amount diffy
B B AR Vet it AR, KBV SRR 7B 4 — MR B R RS, A
TR T B LR, FOABE SR B SR T IN BT, TR R TS L ff 5
R/ M.

g JFARITE MR ARG S IR T R, BRI Bea BN R 51 a5 A .
IR TFREA KT, Ui it 7 ELR Oracle #if), Jfify i) id 4 50 il

select

total.deptnum,

total.accounting_period,

total.ledger,

total.cnt,

error.err_cnt,

cpt_error.bad_acct count

from

-- First in-line view

(select

deptnum,

accounting_period,

ledger,



count(account) cnt
from

glreport

group by

deptnum,

ledger,
accounting_period) total,
-- Second in-line view
(select

deptnum,
accounting_period,
ledger,

count(account) err_cnt
from

glreport

where

amount_diff <> 0

group by

deptnum,

ledger,

accounting_period) error,

-- Third in-line view

(select

deptnum,

accounting_period,

ledger,

count(distinct account) bad_acct count
from

glreport

where

amount_diff <> 0

group by

deptnum,

ledger,

accounting_period

) cpt_error

where

total.deptnum = error.deptnum(+) and
total.accounting_period = error.accounting_period(+) and
total.ledger = error.ledger(+) and



total.deptnum = cpt_error.deptnum(+) and
total.accounting_period = cpt_error.accounting_period(+) and
total.ledger = cpt_error.ledger(+)

order by

total.deptnum,

total.accounting_period,

total.ledger

AhE B fjwhere A T F“(+) /& Oracle R A7 1IiEHE, RERAMEH: (outer join). #7522 :
select whatever

from ta,

tb

where ta.id = tb.id (+)

G

select whatever

from ta

outer join tb

on tb.id = ta.id

N HUSQL*Plus it W 1 %A W AT TF K

10:16:57 SQL> set autotrace traceonly

10:17:02 SQL>/

37 rows selected.

Elapsed: 00:30:00.06

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE
(Cost=1779554 Card=154 Bytes=16170)
0 MERGE JOIN (OUTER) (Cost=1779554 Card=154 Bytes=16170)
2 1 MERGE JOIN (OUTER) (Cost=1185645 Card=154 Bytes=10780)
3 VIEW (Cost=591736 Card=154 Bytes=5390)
4 3 SORT (GROUP BY) (Cost=591736 Card=154 Bytes=3388)
5 4 TABLE ACCESS (FULL) OF 'GLREPORT'
(Cost=582346 Card=4370894 Bytes=96159668)
6 2 SORT (JOIN) (Cost=593910 Card=154 Bytes=5390)
7 6 VIEW (Cost=593908 Card=154 Bytes=5390)
8 7 SORT (GROUP BY) (Cost=593908 Card=154 Bytes=4004)
9 8 TABLE ACCESS (FULL) OF 'GLREPORT'
(Cost=584519 Card=4370885 Bytes=113643010)
10 1 SORT (JOIN) (Cost=593910 Card=154 Bytes=5390)
11 10 VIEW (Cost=593908 Card=154 Bytes=5390)

[\



12 11 SORT (GROUP BY) (Cost=593908 Card=154 Bytes=5698)
13 12 TABLE ACCESS (FULL) OF 'GLREPORT
(Cost=584519 Card=4370885 Bytes=161722745)

Statistics

193 recursive calls

0 db block gets

3803355 consistent gets

3794172 physical reads

1620 redo size

2219 bytes sent via SQL*Net to client

677 bytes received via SQL*Net from client

4 SQL*Net roundtrips to/from client

17 sorts (memory)

0 sorts (disk)

37 rows processed

TEMCURRE, FRBEAIR K Z R AEPAT IR b, A WA G SO Rk OB T &l ek
Fial: HA N~ )7 Fd sk glreport, Vi) 7 =ik; BT EWAAR—IK, M HAERHA
P e e Kt

g5 AW, IREWEE AN, UL AR AL, AP N
—ANTEW HE, IRERRAREEE, R s Tl s A .

AP DRI, PSRN TR H R vl 2RIk, AR S S AT 42
T, ISR L A1 s figlreportdk, UM A 2 /DANK H AT id s, (H
K, AR IR R K ?

g IR AT A, R RS T .

ANEEFLNIS BT Canalytic) "W VR FFAREE, EELIR—0, MWIBIRMEH IS, B T/E amount diff
E LRI AN, 3 A WIRPLE BT v 5, 528 — LR e M ] . JRA 1A e ZE A8
count() T B4, W LA fEamount_diif ANJ& 0 KO 1, 5000, it Oracle FFA I decode(u, v
w, X) PREL, B bRvETE Vcase when u = v then w else x end, B[ AJ#EFASZHLX 115
AWK T JE I s 5 28— MR ), (HEE SRR H 2 JERXAS v s I 2158
—ATEWF AN Hchr(1)fCKamount_diff &y 0 WMk~ 4w'5 (account number) ”, HiiR
BHGENAZDAANFERIE Gi'T T, 258, id w0 2 fiche(1D)X AN BRI P g5 . o,
e ;i - B2 AL g varchar2 (71D, 1fi chr(1)E Oracle AR ASCIFSE N 1 15—
FEfEH] Oracle XA C IEFMER RGN, A ZAH L LME ] chr(0), BN CiEE U
chr(O)/E R 745 R 28 117

So this is the suggestion that I returned to the developer:

select deptnum,

accounting_period,

ledger,



count(account) nb,

sum(decode(amount_diff, 0, 0, 1)) err_cnt,

count(distinct decode(amount_diff, 0, chr(1), account)) - 1

bad acct count

from

glreport

group by

deptnum,

ledger,

accounting_period

A AW, PATHE RIS . X222 NS, B =R ) e R A B T — I
EE, AP AT A where T-1): amount diff 4 A “IER 3] T selectdl| 3K Hdecode() PR EL
PATHIE R, DL Higroup by FHHATHIZE & (aggregation) i,

TSR A VB A T RS IR, X IR AT TS B A UM R S B b (0 5 — Fh—— DR S
PR LR R A 4 R
G WIS T LRI A, EAEAME, W] eI A A .

INEERER, BIEE&M
Small Result Set, Indirect Criteria

5 E—A8 L, X R EER UM G R, U E AR AR, R B AR .
TAVE AR A A, EAWSA R AR, HATE IR WA o 24
ST PR ] 5 SR AE AT TR I A MR L2 IT W 1R g R L. W ERAEE IR, IR IS AR M
PRI IR IS -

IR, b distinet LERGSRTPIVERICK, KOUATI 2 2 AT WATIR] 7E dh
A IR AR I 2 ik

UR AT DG IR ] TR I 46 AF, S5/ NaiREE, BRIk (EUERERA
FXFERAEAT, LRI T .

WO 245 P 7 I i A hicAS, - R T T M 4 1R 2 7, LB SR F

select distinct orders.custid

from orders

join orderdetail

on (orderdetail.ordid = orders.ordid)

join articles

on (articles.artid = orderdetail.artid)

where articles.artname = 'BATMOBILE'

WIRAE, WAL 5 B oR R A 2 7 AT B 00 & JE I o, AU 77, i HAR B AR
Sy EA o AR NAZCR A ORI T A b S AR R T B e ? T IRATR A AR AR, T RA R



I AR AE DGR Ao A5 U, g 2 Hiorders 3R, HET XA A E ST F B fl——Yorders
TR NI H A A o ) 8, (H B orders BRI, e 1Ak BE A 12 LEFRAT T I AA B
IE

ARSI T A AT DU 0 R 28 S XU i 5 -
select distinct orders.custid

from orders

where ordid in (select orderdetails.ordid

from orderdetail

join articles

on (articles.artid = orderdetail.artid)

where articles.artname = 'BATMOBILE'")
R H from A v ) A ifi «

select distinct orders.custid

from orders,

(select orderdetails.ordid

from orderdetail

join articles

on (articles.artid = orderdetail.artid)

where articles.artname = 'BATMOBILE') as sub_q
where sub_q.ordid = orders.ordid

PN ADEWEN 55, ARIXBER TN NF - BIR T, AT ERER LR in() Z0HR
& T distinctdb B, gD, mHEEEERAT B TR AR %

G WOREAEHI AW, AEEROCI T AW IR AR T W R L, AR .

ZA I AR

Small Intersection of Broad Criteria

AN A T2 AR B DA REIITG DL AL DL A SAERE, 27K
USITE ISR 32 S PN EE 1 §1TE SHUENE SAIPRVN T

PREE AT AR PIBTIT W TR o2 5 A A2 IR A ZE , b U I A A A (A
WSS REEAGE /NG RELD o AEIRXFOLY, A IERGER: . ORI 7 Aify, I AR 1 A,
FERGEAN R A AL I BE M AR RS R 5 1T E

B, BEAKGE, AR TN, ek BRI SRR L 2 & .
BRI, AT A AL -

select distinct orders.custid
from orders

join orderdetail



on (orderdetail.ordid = orders.ordid)

join articles

on (articles.artid = orderdetail.artid)

where articles.artname = 'SOAP"

and

XAEFRARAR G, 2GRN b A AT PEVE I A B SEIUAS R, R
IWIAEAT B, S m A FRAT o 6 H AT e AL ST s S m 5, BAT TV S IS A B 0 R
W B ET Y, PR MR T i S . I SEB ARG, FRATH AT 58 A R &R 5]
5 — Ml ¥ 75 E orderdetail R W B i A AR B A IDIX AT B B ER S], DL orders K1 B
orderid FIZR 515 LA AT HL 4]+ 75 Eorders K H B Z 5. orderdetail % [)1] FLID Y
BRG], Ll articles A T B orderid EIZR G, 244K, AT e &R 510 Lk by /2
(W

FLRITENRLE 2 P AE RN SR TR, fe WIS A AR B P A ] SR I 1 2

select distinct orders.custid

from orders

where

and exists (select 1

from orderdetail

join articles

on (articles.artid = orderdetail.artid)

where articles.artname = 'SOAP'

and orderdetails.ordid = orders.ordid)
FERXANTRE, 8 TR S AR, 75 Eorderdetail £ ¥ ordid 7Bt EA RG] Gl KA
R T artid R e, G ARG .

W3 OHEE, TR (transactional database) IR G| EFEZ, B NEAELHTE
IR, E SRR B TR R AR R T % MR orderdetail _LIRR G| FFAEE,
m HWA BT S ERIIN, TATEELLT A

select distinct orders.custid
from orders,

(select orderdetails.ordid
from orderdetail,

articles

where articles.artid = orderdetail.artid
and articles.artname ='SOAP') as sub_q
where sub_q.ordid = orders.ordid

and



X AN TERT RS ISR AN SR B AN S Hom B ffartname 7B B3
RKyl, FETRMAFREMER ARt AES . FKorderdetail (Fartid 7B T RE A TR R 51 WHRFE
r AR, HILAEVEZ AT b, ZRorderdetail flarticles 2 [A) 3% 210 1 W5 75 BR A& % 8% (merge
join) WAL, Tartid 7Bt ERIRGISHERENIIR . 55 —FIEML, S oRMOEE TR
IR RTT % —T71H, BAVICEAZ RN FBOE LR S 5— T, N A
—RBCUR B, AR, X R TR SR AT Z R GRS IR T S e A R
EATREK

B B A IR R A, T REMR SR ST R AR B o K s TR A

ZANREEZ FAFHATE
Small Intersection, Indirect Broad Criteria

N T E A A, FREEE Goin) HRZAMUK, IS R I 7B, iy R4 4%
4 Cindirect criterion) . 1E W1 F—T5“ZN 52 A RIACEE IS O, T8N ELE AN 5872 5401
CAEAD RN GE AR, ETURAMER TAE; #7282 KjoindiE, s X3 (central table)
AT joindi /E, T2 B N A ——IX & L 1) 2 J¥schema  (star schema) > (EE10%E ¥ 411 18 ),
SERR R E RGP AR ISR T 2R R ZE R A, L5 WL B AL SR TRAT T T
SO T S PAT SRR . YA B2 AR, XM U 5T

DBMSHI# AT TN AR A X, A DBMS S 2 GE 147 Ab PREHE B 4E
o BRI 2 AN RIS L G AC SR T e gl BAEAE R /DN, HariHm R/ ik
W] ARARAEAE, BT RELELE R L HUTHRENGIA (nested loop) W 7 % 2

(hash join) BUAFFIEHE (merge join)o MG, PRMELE T 45 RAR MM 24 & AR IR il sk 3
Bebo XEEFLL, $RBIBTLE SN, RSE R BRI A .

N AN SEBR) Oracle ZEBIU X RMEOL. I WA R, AP EAEfrom 1)
LT PR, BARERA G AKEKR CREI5700 000 178, (EAEESLT Al LA Z40T
HEPEEAOR 22

select (data from ttex_a,
ttex_b,

ttraoma,

topeoma,

ttypobj,

ttrcap_a,

ttrcap b,

trgppdt,

tstg a)

from ttrcapp ttrcap_a,
ttrcapp ttrcap b,

tstg tstg a,



topeoma,

ttraoma,

ttex ttex_a,

ttex ttex b,

tbooks,

tpdt,

trgppdt,

ttypobj

where ( ttraoma.txnum = topeoma.txnum )
and ( ttraoma.bkcod = tbooks.trscod )

and ( ttex_b.trscod = tbooks.permor )

and ( ttraoma.trscod = ttrcap_a.valnumcod )
and ( ttex_a.nttcod = ttrcap_b.valnumcod )
and ( ttypobj.objtyp = ttraoma.objtyp )
and ( ttraoma.trscod = ttex_a.trscod )

and ( ttrcap_a.colcod = :0 ) -- not selective
and ( ttrcap_b.colcod =:1) -- not selective
and ( ttraoma.pdtcod = tpdt.pdtcod )

and ( tpdt.risktyp = trgppdt.risktyp )

and ( tpdt.riskflg = trgppdt.riskflg )

and ( tpdt.pdtcod = trgppdt.pdtcod )

and ( trgppdt.risktyp = :2 ) -- not selective
and ( trgppdt.riskflg = :3 ) -- not selective
and ( ttraoma.txnum = tstg_a.txnum )

and ( ttrcap_a.refcod = :5) -- not selective
and ( ttrcap_b.refcod = :6 ) -- not selective
and ( tstg_a.risktyp = :4 ) -- not selective
and ( tstg_a.chncod =:7) -- not selective
and ( tstg_a.stgnum = :8 ) -- not selective

FAIE S GXHELL 0 3] 8 ARR) BT E W) R 25 72, IRIFEEAE]20
%, 73000 KEE 1O, VilEHEH3 000 000 K. FIRGEHEHE K e T SRR AT RSO,
XS IRE . N, W s i, BRI RS

TABLE NAME NUM_ROWS
ttypobj 186

trgppdt 366

tpdt 5370

topeoma 12118

ttraoma 12118

tbooks 12268



ttex 102554
ttrcapp 187759
tstg 702403

INERFFER SR B OGRS O, 192 El6-2 s IR 3 B I« /N S AR 99 e B8 45 41, T,
TFHBIRMEER ISR 2 D R O ER tTRaoma$e, JLFRIILARIA XA KR,
HARASE, EFLM A TRaoma K . ) — MBI SHS0E: RIRKE WG, A8
FEHETRgppdtX (1) risktyp7-Bt H riskflg 7 BLEAE Jy 45+ h T 1% # (join) TRgppdt& Ftpdt
REATHIX A7 B fipdtcod FBLe AEIXFMGOLT, M (51 IR AE— a4t tpdtR )
F-BCG AL HUA AL, AR5 HN trgppdt R HUAS £ 4




X
T

TOPEOMA

W | m/’ o

TIYRe J
TTRCAPP

RGAT  TIRAOMA

Kl6-2: Hda i &R

Z % DBMSHR Atk ALt S b PRI PAT VX —Zhie, L lnilid explaindy & H A & N A7
PATHIIH o ERAEWAE T 25 2 CEARAZREIRED, MH e Bt TRaoma R, A
7B RHEEA, A TR RG] (FRRX LR 5

IRZ WK, BAMERB AT BRI TG R 51D o MR I AR Se BT f S 2 A .
TR SE R R PRI ) A B R, R R g S B TR aoma 2 R Fr A3 5%
N TR B AT BRI R T R SRTE G .

AR - tstg A REBAE, 1l h e bR R R AT LEALSS , BT LUHELIN & B E
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IS iittrcapp & AE A K from A HEBLI I, (HAE 2RI A PF AL, PrABA
SRR 5T (H2, traoma R MIALE BARIRSCHE, HAZRILEUDN, &A1 —I
i U — A S A B A

WA, BEARXTTRaomaZ& (K1 5¢ BT JF A, JiAbas BURAT FEMR e ? 157G K6-3 s & ity
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VRS B PR I BRA AT IR, AW 1 ) st DY 2 g oot AT B 2 PRARREEE, 1L
WA 82 20 EA o DA PE e X ttraoma KRBT 56 B4R e, U inl Fl K ttraoma JC K
WP N e, WIS T AT DE 5. XA AT 2R 1 BRI g i
Je i) KttraomafTIE B 2R MR TN PTREARH w2k, AR PRI BN L s b, B %51
SR A7 B T R DR R D, AER IRATISR AL I A ) S A FHEIR AT, ANA Tl AR P )8k
it

BEAR CLV7 ) T ttraomalX N ORBERR, VAXBEAE PATIE TP RIS A, X DM Ix e R
ttraoma & Z [H] [FJi%H: (join) 4t Z:FRttraomazR 1 G H 0 s —— L B 7R 45 AR RIS, lnthgh
TR R o (H 2 Bl fE BIRATT A, PRk H1 0 A ANIE .

BAEA REIEDBMS MK BRATTHTESR 1 )7 PAT B U 2 B FESQL 7 (SQL dialect) . 1F Wl
RBAEENFERRN, 240 SQL 75 # S FFE 2 R /R 8 R (hint), HEARKFITH
BT HIVERANTH Bl , SR gsie s 2 i from A LRI R VT i) 852 . ARk, <4
AR SERR IR e A TN AT 2, RSN 8T, AR AR TR T AR
K——RATCREIE THAT IR, FTOAAEE . Sl st ik, AN i R R AL
RIS RELEXHE A BRA T PATER AR, WIVAZIEARTE & Fl1, BEARR 51 B I I = R0k
¥, JEHMEBSIASFIHATHINZ 2, T4 fr 22 4% RER PR F U7 [ e A LT 8t
2. BRI R AV R, X AN 9] b SE bR R I 7 v, e A A 2N AP R 58
AP VO KRB AR (JEK3 0007k, IAE2 3401k, K BT 1475 Lhttraoma 3 1) 58 4
PTG, (B2 VO IREKIEFFE (M3 000 0007 B4 E16 5007/ ) A s AAmi i i 0] i 25 46
B, PR EATEBC T S AT AR

A AR, PRBAZ AR UL PT A R DBMS

BAME RS, SRERKVIRIY, 2NNk SEHER o2 A from 1y
KIS, ARHREXTEBOERECR, AL KIEEHSSQL T f1:

select (select list)

from (select ttraoma.txnum,
ttraoma.bkcod,
ttraoma.trscod,
ttraoma.pdtcod,
ttraoma.objtyp,

from ttraoma,

tstg tstg a,

ttrcapp ttrcap_a

where tstg_a.chncod = :7



and tstg_a.stgnum = :8

and tstg_a.risktyp = :4

and ttraoma.txnum = tstg_a.txnum

and ttrcap_a.colcod = :0

and ttrcap_a.refcod = :5

and ttraoma.trscod = ttrcap_a.valnumcod) a,
ttex ttex_a,

ttrcapp ttrcap b,

tbooks,

topeoma,

ttex ttex_b,

ttypobj,

tpdt,

trgppdt

where (a.txnum = topeoma.txnum )

and ( a.bkcod = tbooks.trscod )

and ( ttex_b.trscod = tbooks.permor )

and ( ttex_a.nttcod = ttrcap_b.valnumcod )
and ( ttypobj.objtyp = a.objtyp )

and (a.trscod = ttex_a.trscod )

and ( ttrcap_b.colcod =:1)

and ( a.pdtcod = tpdt.pdtcod )

and ( tpdt.risktyp = trgppdt.risktyp )

and ( tpdt.riskflg = trgppdt.riskflg )

and ( tpdt.pdtcod = trgppdt.pdtcod )

and ( tpdt.risktyp =:2)

and ( tpdt.riskflg =:3)

and ( ttrcap_b.refcod = :6)

W, AR AR BAARR) T AN LB AR s, 08k, SR AL IEm A B IR St ] A 10
WA B ER AT AR . IRE SR DA RIESS, SRR SIS YIRG, MSQLIEH)
B A 2K S

A BT B LU SR N Rk . SRR BT A 20 A S BRI, T AL AR B A A
FeTTHLERE

RERE
Large Result Set

TG R R WATIRATH), HEGIRAE AR, AT AT N e i R G R 0L .



HEACPEIAEG T, A RS R IR . i ER PRSI, RS AW AT Fe A
i A RS RGN R P B R — Ny, R SIEDBMSS B AT Akt A
LR e G Ah, BATAES 10T h i .

R AR LT 4l sk, AR SERAE X, TRRGUT T B4R, b
TREREMR PR MEmE, ARG I RERIH T 2R G, R, b
TR A A 2 AT AU AR [Pl b s R . K9l s IXPTE I X,
I I P S AF L SURRDRLEE (1, ATl [B] A LU AR, A A i, i ki
T TR E A ERE X 5, E— EL 0 45 A7 RV R ST

G KRBT ARSI T, DR 205 ) M 5. ik, e i T Bost
MRS GASERD, R R 5 S R2 % RIS R, (HPARGIE LR 2,
WERRGIWE T HEE S, WHERR I ARG S5 BY,  nTUAR I AR ER
5| S S ) R AR

TR IR IR RAC S, R EO KR ICRIE TR, AR BT D B, —A
PEREAMEERI L™ B € SCRR BRI, W R AEAE IR [BNEREE R select #1137 B AE“ R IEFEIE
R where 07, WRZHIAN K (ER KBS K A0 w] e 2 TS s O LT J7 IR
DBMSJIR 55 st N7 T, X Zi et A .

W O P A AT o ARBEOR Sl sk, G751 (Correlated subquery) JEVERER T
HoAERAES AT EWN, BAREETIRESAMER. B8 RS T, D T A
WAH AR BIARPATIEEI B, 2472l 20 A R ER SR 2l e Ay 1B Bl e &
BRI 2L .

AT AT (parallelism) W2 N F F &, Ak KN A R iES) 2315 4L (concurrently active
sessions ) "R/ (UGN HEALFRHRAE) AKX Afif. FHATHZ tH DBMS SEIR), wiifAm]
fie, DBMSHL— &M EA Z AN IATIBITHFAES, FFlh N — R IRES KA. IR
FUBARRI, JATH R gk Bl RE . — M &, PR P BN 2 EAFNE BEX K
T RTINS /S U SR S B PN /SBT3 871

B 7 A B R YRS I S R SR 2 A, DA 2R n) PR BICHR TR 2 e . N ) 7 o
K25 o (HIE WS4 Y 1), B2 P FFA ORI EAR 8, A1 OG0 A 3RS 15
BTN RN B

Self-Joins on One Table

AR SRR T ARAT I G2, A BT TR IER R OC R & E (2 /DWW 23NF) . i
AT B S IC . I ey T8, JFRF B WA TR, Ml A2
;e F—MERPEBEEHERISR. T2, AREEE N RZAPEECR: AT [F-—2
A — R PR K N ES TUAHRS), REEEZEA], MR eIk BARIR . &
ATRHE TR ) AR . ATTATTIR R BRI E R IR A, X — FEA T PR,
HER:, R8RS AS0EE, XMIEN IS 2B W, B T AARMEE

R R B 00, Bldn, S WHTEEL 9] Blairports &, —IRERB“ AN A TR, 7
— IR <RIEN I A R

select f.flight number,

a.airport_name departure airport,



b.airport name arrival airport

from flights f,

airports a,

airports b

where f.dep _iata_code = a.iata_code

and f.arr_iata code = b.iata code

Bem, ARG EAORER IV R SR HE, RN R 5107 WA K &S 4
IR LT, NG R BE SR TR AR AR AR DR N AZAE R — AR P
T OG- HT# Wicase TR AJSEE R 70 0l s id s, S L TRCREPRAE Ui WX A 5%
AR ), ALEE ARV S DI PR E, (HISEAR. B, g A — R E
WRIHE” 3D 3K, WoRBENNRIBN R ARG &2 BB, R A RS AS R S ) B
SRARIG, (HIXAROCHRARSS . PIAMIC R ARG, PR eI N B R AT 5 &R . 1M
HERE M lights o i airports R HEATIH,  IX M OCHERIR 5 .

Bhn, WRIB S B, INTEL LA BE S H B2 DFP (seconds elapsed since a reference date) ™
TR, AW

select a.timestamp,

a.statistic_id,

(b.counter - a.counter)/5 hits per minute

from hit_counter a,

hit_counter b

where b.timestamp = a.timestamp + 300

and b.statistic_id = a.statistic_id

order by a.timestamp, a.statistic_id

R KB IR A A BUHMEAE IR AR A R IHME RS S, AT
BRI ALK T, FATS LV e SOER. Al

select a.timestamp,

a.statistic_id,

(b.counter - a.counter) * 60 /

(b.timestamp - a.timestamp) hits_per_minute

from hit counter a,

hit_counter b

where b.timestamp between a.timestamp + 200

and a.timestamp + 400

and b.statistic_id = a.statistic_id

order by a.timestamp, a.statistic_id

XANTFLE AT GG BT E IO R THE RIS TRITRIRE, an SRAA T 200 3] 400 b2 ) (41
ISR AR 1), iz KR I ) 5 Bt 2 5 LEE XU

BV E AT, R R T il % 1 (windows of rows) “[JOLAP%L (OLAP
function)o MELAREZR, XMA T EAKST G R RBIS I EOR AT LU 25 TIHERE, (HNARE N 7 i)
ALK B 5 T Bl . {5 Bpartition 14U, OLAPRRSSIHE/>HIALFESE RAEIAR R 7467, i



SRR EATIATHE Y . B AE LR, f5BHOLAP pRi%irow number(), T LAKRYE statistic id &7
THE, ARSI ARG R BT A R Gt I T I S e 5, 5 TR, T LL% #Estatistic_id
M T, s 5 s

select a.timestamp,

a.statistic_id,

(b.counter - a.counter) * 60 /

(b.timestamp - a.timestamp)

from (select timestamp,

statistic_id,

counter,

row_number( ) over (partition by statistic_id
order by timestamp) rn

from hit_counter) a,

(select timestamp,

statistic_id,

counter,

row_number( ) over (partition by statistic_id
order by timestamp) rn

from hit_counter) b

where b.rn =a.rn + 1

and a.statistic_id = b.statistic_id

order by a.timestamp, a.statistic_id

Oracle % DBMS ¥ £ OLAP & #{ lag(column name, n). 1% & 505 B 20 X OFTHEF (), iR [H]
column_name Z il FIZEn ME . WERAE M lagOpi 4, FATTH AL B AT ER—LL ST &
HRAIR25%

select timestamp,

statistic_id,

(counter - prev_counter) * 60 /

(timestamp - prev_timestamp)

from (select timestamp,

statistic_id,

counter,

lag(counter, 1) over (partition by statistic_id

order by timestamp) prev_counter,

lag(timestamp, 1) over (partition by statistic_id

order by timestamp) prev_timestamp

from hit_counter) a

order by a.timestamp, a.statistic_id

R, FATREIEIEAGHIILZ G PO AR R W, SFHEE RN &K,
e BRI A AR SRR St I, T 2 b AR B I B A (o 28— 4, 7 Bl %0



ORI X SLAELA 0 28 i I R R 55 LA 3 % 1 Gsliding window ) A AEAitl JOLAP
BRE, FTRLR PRSI O — (CR/DIRI Rt o BTN TRl ke H YIS A, AR R R
AR R, ARFAER A 1 HYI fa] (PR sys YR L 11

oG M EBEEAT TR AN RN, w1 RS AT 80 & AR R 2

HF—NROBER
Self-Joins on One Table

AH S AT IIVE 12D, A FERATBE IERN S R B (2 L3NF) .
AR T B HAOG . JFS MO, AR T BUZ BT RT OB AL BATIZ M
2k, W ANRPBEAERIR. TR, ARSER—MNRZBIGER R AR &H
MIA =R AL R RS (TLRD, REEREA], MR el Ik AARR —F. K
TR TR R B . AR IR R IR G R, X BT E TR .

B, RS ASIER, XM EERTER L. BEEHN TR

R R RO O, Bldn, S HHTHEL 5] Blairports &, —IRERB“ AN A TR, 7
— IR <RIEN I A R

select f.flight number,

a.airport_name departure_airport,

b.airport name arrival airport

from flights f,

airports a,

airports b

where f.dep iata code = a.iata_code

and f.arr_iata code = b.iata code

BRI, — BT RIE SR ORIER T 107 R e (H, RN R 5 U5 A KR UE 4
JRUE? LR, VR GcH —RE AL B ST 1A R AL B AR DR WAZAE I — AL R
A GBI, FHE T Wicase i AUSEEE M7 0 s ic o, SR TEERG TR0 YT IX MO %

U2, AL EL S DI IR R, HILSEAR . filtn, W R AR A E
WIS (3 B, ST BN S HE RS ? R, %R N AR IE SR )
SRATOCHE, (HIXFNORIBAR S . PIMIC S T RIS, 2R NI T B A /TG 5 &R T
ERAM lights 2 /&l i airports R BEAT 1, X PP OCIEAR 5

Bhn, WRIB SR, NTELLLBE S H B2 DFP (seconds elapsed since a reference date)
TR, WA T

select a.timestamp,

a.statistic_id,

(b.counter - a.counter)/5 hits per minute



from hit_counter a,

hit_counter b

where b.timestamp = a.timestamp + 300
and b.statistic_id = a.statistic_id

order by a.timestamp, a.statistic_id

R AAA KB : IR A A BUHMEAE IR AR A R IME RS S, AT
PRI R T, TATS LV e SOER. Al

select a.timestamp,

a.statistic_id,

(b.counter - a.counter) * 60 /

(b.timestamp - a.timestamp) hits_per_minute

from hit counter a,

hit_counter b

where b.timestamp between a.timestamp + 200

and a.timestamp + 400

and b.statistic_id = a.statistic_id

order by a.timestamp, a.statistic_id

AN TS AT G JTE IO S R THE RIS TRITRIRE, an SRAA T 200 3] 400 b2 i) (4
ISR AR 1), iz KR I ) 5 Bt o 5 LEE XU

PADEA E AR5, RIS T il % 1 (windows of rows) ”fJOLAP%L (OLAP
function ). HELAARG, XFPAS T EASKAF GO R B BT DLE Z T e, (HAE 2k
AR J5 T-B A o {5 Bhpartition 141, OLAPBR% 23543 B Ab TR 45 BAE AR 145>, Hotn
SRR EATIATH Y . B EE . 5 BIOLAP pRi%irow number(), R LAKRYE statistic id &7
TAE, SRJE TN TR R B A AN R Ge v W T i SR a5, 2 T oK, o] DL Hstatistic_id
M P5 T, W~ s

select a.timestamp,
a.statistic_id,

(b.counter - a.counter) * 60 /
(b.timestamp - a.timestamp)
from (select timestamp,
statistic_id,

counter,

row_number( ) over (partition by statistic_id
order by timestamp) rn

from hit_counter) a,

(select timestamp,
statistic_id,

counter,

row_number( ) over (partition by statistic_id



order by timestamp) rn

from hit_counter) b

where b.rmn=a.un + 1

and a.statistic_id = b.statistic_id
order by a.timestamp, a.statistic_id

Oracle % DBMS ¥ £ OLAP & #{ lag(column name, n). 1% & 505 B 20 X O FTHEF (), 3R [H]
column_name Z il ¥IZEn ME . WERAE M lagOpa 4,  FATH AL B AT ER—LL ST &
HRLIR25%

select timestamp,

statistic_id,

(counter - prev_counter) * 60 /

(timestamp - prev_timestamp)

from (select timestamp,

statistic_id,

counter,

lag(counter, 1) over (partition by statistic_id

order by timestamp) prev_counter,

lag(timestamp, 1) over (partition by statistic_id

order by timestamp) prev_timestamp

from hit_counter) a

order by a.timestamp, a.statistic_id

IR, AT BRI AR B IFEBATR AL 8, M EERME N &K
R R E AR SRIR O B N B G IR BX S EA G (MO 20— 44, /LB sR)
ORI X SRR 0 28 i N R R 5o AT 3 % 1 Gsliding window ) A&t fJOLAP
BRE, FTRLR P S O — (/DRI ) o BTN TRl Rk HYI S A, AR R R
WARR R, ARFAER A 1 HYI fa] (PR sys YR L 11

oG BB EBEAT TR AR ARSI, w1 RS T 30 & AR R 2

ETHHKHE R RRRCERER

Simple or Range Searching on Dates

HWRFAMA LR, b H GUINTRD SRR, FYIAR A WL, iy HL A i 28 2 o
FREBCAVE IR 40, JERHRR AT LA A AR R 8™, B AT DO A7 7
CLERERZAD o W, O THRAFRFhEE REE, W EA 200 HY Ccir A 370 .

et A RS R s 11, M2 Tsales history o M, &AL Tramount L,
LA T sales_history X i 5 H UL H WA, JUHOE SR € HIHEAE . s i A~ H
W2 T EA o AEORAE DT S i v AR e H Rl AR IS, DA 20U 0 S o 2
HH IR, e Rl SRA A A B SR



I CTR, Bk ORAE b S B RN PR, i HLAA LR 1) S 5 5o TCIR AR i
e R D LR OGRS 1A Ak 7 S E AR T A M kg, TR IR
BRI R o Bilhn, 8 RG2S B LA (BRARIEAE L 32 )™ AT BT IK) |
1117 P 2% it B 558 46 R A SR P B R, EERARAR 2

MEISEERT KRB ST B i B /DR BRI, K LA, b KRk
Pt AR LR, BSOS T R ? R ORI e B Bk R I
HWOREAIR CRER RIS BRI I KA CORATIE R85 ) . ik, AR E
Jeitie  REEARI, D AR RO, TR SRR KR D LR O
I Ve 4 T

REHHEI DR LHE
Many Items, Few Historical Values

WESR A R RSB TR B K ) Se 8, A S I ID B PEAR o 130 I S A g R e i
M 25 A /DH sed s, el #fE e HY Gy HECART YD 6V RE . XA
DU SERAT I PR 5 (aggregate value) .«

BRAREEN, TAREERE (AT DA 5 EACEREE ), &0 8 E % 2258, Hitem idFlrecord dateZd
o AT AR HIRE, FERPIR L. AN OLAP B3,

fi ] 7 it

R IERE LR E H IR EA g B, HSEhr b, XA s PR S . IR 18 B RER
A

select whatever

from hist data as outer

where outer.item_id = somevalue

and outer.record date = (select max(inner.record_date)

from hist data as inner

where inner.item_id = outer.item_id

and inner.record date <= reference date)

FERREMNEMPPAT AT, TATRI: H2e, WEERSINZ B CHKK (correlated)
HWEE RS T item_idIME, X (EE HANZ AR B YEd R — AN B R, Akt
HNZEE .

Hig b, SR TBIBTASA R, H5Ek BeATdEs EE . R IERA TR E e
MK (record date, item_id), A& (item id, record date), ®ifl[ P )2 & ifat 3E 5 MK iitem id
FERINZEG], SNTGE SRR N U7 BRI R 5 (HRA1E0E, BAMNE IR

R

HMNZEWARE] T IRAF item id DR FICa, A MEHIAET item id BT AW, UE



B, WEAWHRE item_id, X502 EWAEBLAIC KA, XRA FA AT AR [R] ) 25 30
RIEARF S5 R . DUt s e B A B R A RIS ? EkmfiE . P DURIFANE XA

K o

FEAR ORI T A, AR EALBEAS R C % 5 SOEIR PR R MR, BB =X T BTEL, N
BN T il

select whatever

from hist data as outer

where outer.item_id = somevalue

and outer.record date = (select max(inner.record_date)

from hist data as inner

where inner.item_id = somevalue

and inner.record date <= reference date)

PUE 7B T AT ZUT R, R Ui BRI 1.

NI AR, HUR DBMSSCRER 7 Al 5 2 A7 Bt ATt GXAMRFEAGE
AT S A SCRE KD, WA SE 25 RE 1 - B LA

select whatever

from hist data as outer

where (outer.item_id, outer.record date) in

(select inner.item_id, max(inner.record _date)

from hist data as inner

where inner.item_id = somevalue

and inner.record date <= reference date

group by inner.item_id)

b EWIR PR TEL S RETRN T BN, A @il QRN IUR Rl B i E R 5
2 (Wl o — A AW A, W R AT A @ AT B AR A .

HBREAN B I Dy e (5 B ECE AR D, L oin() AR B F & WHEUC N ZE &MY somevalue,
SAPIAN M PATE m . T in FAUHURCAI SRS A, 2 HUE 00T B A AN,
G EAN, Fihn, Wi P Titem id, SRAnOB 2R R R INEAR, 100 R < AH S5 4%
A I 25 R [P R A

18 FHOLAP B %1

BAEHERE (self-join) 500 F, 4/ 7 Mirow number()25OLAP K%L, B4 I4E &4 2 H
G IO R I 0 R A A Ak (fH S A, OLAP RR B2y K AR R R AL BB A (ES) )
HE

OLAP p#iJE T SQL MHEXRZ. XRMEMENZ: Adimh s (BJLFERE) &
B BUG eI 8 O 58 i o) 45 AT A B

12 Hrow _number()55 PR %L, 7 LLE I H HE A W2 dis 198 IHREE (degree of freshness) ” ({8
AR ERIAEA 2 20



select row_number( ) over (partition by item_id

order by record date desc) as freshness,

whatever

from hist data

where item_id = somevalue

and record date <= reference date

OB B, KA IRE freshness {4 1 ICS%:
select x.<suitable columns>

from (select row_number( ) over (partition by item_id
order by record date desc) as freshness,

whatever

from hist data

where item_id = somevalue

and record date <= reference date) as x

where x.freshness = 1

P L, fiH OLAP s EMFEMLTFHRE EF. Khrl, OLAP REUAUIM-—IkE,
R e S Ay b 1 A T HE 4t AN A o OLAP B BN 6 AN T B A N )7 18], B 48 7oA 34
PR AU 2t . R, RIHOLAP pR#H s £ Hue e OV R k).,

DEFART. KB LR
Many Historical Values Per Item

AAE KR LR, 55 DU P ANIE fltn, WA ARG R AR R A PRI . X
B RAEAE T, e AURYE X AR B AT HE Y, A RESR BIHFE H Y sl B s e H I (i

HE P AR e (3. WURIRATIN I 254 5 1 JsU, BRARARESC R R IS B ME— Tk, R AER
RIZZM L TAE, WM IESAIBCRE . SOy, ek o =5 B SRS A b 28 0T (RN fa)D
PAZE N, AR R BATRR A IR, B2 R He e B D L EdE . BT A AR
HAREREPRR RO NIRRT E . WERIA TR s (e A A e ) A B
RN, WA T B2 7 DR Py AL Ol WERTCTA FINHR & EIR (Fn 45y H 8D A
R FRATIIRE Ay B R RAE BRI X FATH A — 2 X EERAE, X B R R
IO

g REMB BT FESTHX

Result Set Predicated on Absence of Data

AR AL SR AN ) — AR R AVLEL ? IR YU B AR R SR 2 B, AT R
RBN IR TT ZEAH P not in OFEBCARRIR T i), B not exists()



AR F A, — A I RZAE not existse 76T EX ) L ILAE R R4 F 2 5, Al Hlnot
exists 2] [, A s 0 JEA A RS BRoR R Jo 8, R B AR R A H2 1A
PEUF S ME— 2 A, Hnot in LA AT

A HRAE T — DRI N SR, SRl — SR RF R R TT R . LU RS betl 1, ok
S PR AR B . VR, Y5 E ST (placeholder) BFR A 4RE A E (bind variable) ,
EATH ARG AL J5 B AT AR 45 2T M)«

insert into ttmpout(custcode,

suistrcod,

cempdtcod,

bkgareacod,

mgtareacod,

risktyp,

riskflg,

ust,

seq,

country,

rating,

sigsecsui)

select distinct custcode,

mgtareacod,
{)

2,

ust,

seq,

country,

rating,

sigsecsui

from ttmpout a

where a.seq = ?

and 0 = (select count(*)
from ttmpout b

where b.suistrcod = ?
and b.cempdtcod = ?
and b.bkgareacod = ?
and b.risktyp = ?

and b.riskflg = ?

and b.seq =?)

B AR 2R AT A A N T IE IN R BAE F o S34h, FePRBEIX AN insert i f 2SR A PAT, Tl



RETEBRAGIA AT LU 2 e P R

I T A2 (self-reference) ARANVE WL AT : XN RIHEAEAE, ZLF-—E L
() select AHERA) . HRTAFAEMRAEIC R ? SO AR T ALY SR AR Id 3o b LR iy
AN Ta) R R SE Y o

{FH count(*) MHARELEE 2 AF (L2 MM RER & A UEDBMS 248 2 HF 4k tH P A AHAF
Rads. HSE, I VAZATH] exists, BIASEIBREE MR I A5 . 48R, wRid vk
SR THE, AT countsliexists 1 72 AN K, R IZE T R——Tc e ifeT, AiE SCHRBEUE, AR
%ii H

and not exists (select 1 ...)

ANREA

and 0 = (select count(*) ...)

i F count(*) I, ALACAS W] GE” 2 BEAT A BRI AL ——H R Db @ anth o 0 S i 25 i A i b S7.
R NFEAAR T, U2 E e A, B ARAGES FHEE W TGk W o 280 & - count()
(&5 K] RE e IR, T HA AU R4y e 4 H !

SR, BT A S, —40mid sk, HoBnd s SN CARAE TR TP 0 At S HIkINy, IR i
R Wexcept (A ITFRA minus) IXFERIEESEEESRT (set operator) .

insert into ttmpout(custcode,

suistrcod,

cempdtcod,

bkgareacod,

mgtareacod,

risktyp,

riskflg,

ust,

seq,

country,

rating,

sigsecsui)

(select custcode,

?,

2,

2,

mgtareacod,

2,

?,

ust,

seq,

country,

rating,



sigsecsui

from ttmpout

where seq = ?

except

select custcode,

2,

2,

2,

mgtareacod,

2,

2,

ust,

seq,

country,

rating,

sigsecsui

from ttmpout

where suistrcod = ?

and cempdtcod = ?

and bkgareacod = ?

and risktyp = ?

and riskflg = ?

and seq = ?)

RS BRAERT AR R AT 1 <7 A v s o A e () BRI, 618 7 2 )& ORI 1 A ik 2
JEICIR U TR TR PRI AT A B 2 A R RI  E I, ST A ZE i,
FX T A IR AR, AT ZE . ANZ AR JE A AN EAKA, DA AN E A
AU AL B L N = )

AR T A WIS LSS 2, (HA SN RIS E B G, SMNEEil
AN BMERAL IR FEAC A A/ E ) 438 (hash join) $AT—— X2 HEWI )TV E——
WAGISS, PUAEPATIG AR, SQL 512 e AT A4 L ST 7 404l (hash array)

M2 N, A fFunion. intersectilexcept i, 5 i] H IRIIX LELT i 43 AN 230 AR L,
MIANTF B2 (B AT LOFATHAT . 2498, WA AP BRARR 1S, AP BARR R, WIFAT
WESAK: H5h, WEREWR AR TARSE AR, AT e i, DU ASFIERE
TARRERR, mARD THATE. MR, R b BRZAl, AT a2 AT AT SR
I Ja P BRIEAN S B A R A Al oR—— X2 0 A 2

LA BAETF A A A BN #3872 i
HEMF . N B, Sk BIKAR)

select whatever, sum(d.tax)

AR PG 7Bl —— 7 BURR B A R
HANE AR

from invoice_detail d,



invoice extractor e

where (e.pga_status =0

or e.rd_status = 0)

and suitable join condition

and (d.type_code in (3, 7, 2)

or (d.type_code =4

and d.subtype code not in

(select trans_code

from trans_description

where trans_category in (6, 7))))

group by what is_required

having sum(d.tax) != 0

BE AR CEATTRAGE T (SR lER) Bk, SR 7 nBign e
H2):

sum(d.tax) =0

UNHTPTIR, R A 4 A BN B

and d.tax >0

LIRE T, ARG ERAERT S AR, PO A5 Al invoice_detail R 45 JLIK——An R it
B OBARNRERKR. SR, EEEFDFRIERENE, AR type code=41R/D UL, T8
LN IEBPEIR 4, existsBiF & tnot in OB & Ao 7348, WiHtrans description iF
GFREASINREE (BEE AR BN, Sl A RN A, IR EARISEE R RCR .

93— N RIEARAFAENE I IR ARAT 1y HLIE R AT e —— (I AIEHR Couter join) o Hh 3%
B EEH I, RIER A — AR KPR SRR P RO AR o JoXTNAR Bk
AR [P —— R ) — RO AR B BRI, RSB AT DGR BT e, Al A &
HERER I T B Anull R H AT,

Bl

select whatever

from invoice_detail
where type code =4

and subtype_code not in

(select trans_code

from trans_description

where trans_category in (6, 7))

5N

select whatever

from invoice_detail

outer join trans_description

on trans_description.trans_category in (6, 7)

and trans_description.trans_code = invoice_detail.subtype code



where trans_description.trans_code is null

PleE A join AN _Ftrans_category 155t A NINK B Nk I Ewhere T, SEB5 |,
PEERE Z BT BRAEIE L 2 Jr i UEAAN LS5 R CAAR, RIS S AN 4 S IF AR B fR T P
A, SEARPERRID . R, MRS BRI, BADEikEs:, R EERA A
REM & .

HNERATIN TN distinet. SERF b, Gl A Enot in()AE R 7 & i), KA B 8 & AR AR
IZE AR, PRUOAIER A 7B, 1B S A r Al g RN 7 BOe MR . Ak, kv
JAENE) L, SQL i 5 B <A & IA XM 0 AT BT AR R, A IS EA R X AU .
KR TACS SRR E, DL R R s IR A FEIX P 2R i . #52, SQL AtH
IEM A BPETE S (SQL is not a truly declarative language ), JUEF AL 28 A WHERR H BT 32 SQLITY
AHEME (reliability)

a1, NMEDNEREl, XNMESTHME (party-poopers) 289 L. HARLEIn )T #
W, null 5 KR AR EEEA SN IMNZ B WIE E, HAE Hnot in O &I, HN)EHE
IR B null 2538 Jinot in) & FAKAL . EERA IR B A 23 ik [Flnull A 75 2R = A, 1 B
X2 AHAT LURE G/ 22 KA

S ST €1 SUINYST BURE L 5 BRI il = s (S i AT R P S Uo7 L S (B Y O

HHME

Current Values

U FRATT 0T B A Y SRR IS, o fe] e S A kS 1 A i El OLAP iR £ (W5 #0512 HEy )
M EZREE S E, AAEFERGIAR &I WEE1SEd, Mouzm @iz —, gt
{5 FA L HI A S —— g oAb LR 5 (best before) - #E——Ff 1k 2471
E g H P R RE ARk (AT 2999 F 12 H 31 H)o XPPRiHF/E—28 5 SEBRAH
KPR, T S 1K 2 )

AR 52 FOY, BE AT AR AR A S . BT R PR
select whatever

from hist data

where item_id = somevalue

and record date = fixed date in_the future

s, i FREERENEMRIC . CYER, ES R HIR A RAE 00 HW, b2l H -1 k)
o OLAP BRH T o) AR, XA A A T sk R

R R E S SRR P SR 2 A, SRS EE (FIWA R, B, KEoHe
FE A S8 — il AR . XA IR FECTAER NG, R, SRR IEEAT
Pl s, (HEAMEPE(item_id, record date) HIANGEVE A E 8, A TRATTE XS e AR 43 8
(partially update) . PHt, 4047 — M aeibsMES RS IDFBEFH5), 458587
G KA LR BRGSO A TS Py m AR R da A, B DUdE 54



XK PREAWILFAL, BEAHZEIEm A BB £ 2 TARMERE, H LR METT % B )

&

AN Rk S S A O A & AR AN AN R K e vt B, K7 B
B E =, 2P E R A DL BRI SREE T H 2000 4F 1 H 1 HIFGRIID %
Bt o T AT B 4L “HUAEJLAE ] 999.9% 1R g et <2999 4¢ 12 /1 31 H
10.1% S ardas . Pk, Pieas sy Bl i e TAERTE N o A4k o8 e Bt Yo 1
b mzE s T A v I BB H AR S (Rf“and recorddate = fixed date in_the future”) .
UGS ) U, W SRR AW A S aE (T, PREGE AN RN BBl 221, ke
A AR 1R AR R <A T 2R 5 1 Ry e s —— BRI A R 1] 1 @ T4 P A /N B o ——— R SEBs B G 2
FR N B AT F A . AR BV AN I 22 3 EUE AU S8 R EHR BT T RIE , IARAE IE.

oG PR TR AR R GE, A 0B AR VR ) B A s 23 A1 5 5K

EERERBLERE
Result Set Obtained by Aggregation

AR — RN WL AE DL X —A 2 A E3R (main table) T TEMEAREATICS, Sl
HHe R, E e, BATHIEEPE A (aggregation of data) [F)n) @, BRI, &5 AR /INEL
YT group by FE IS, AR BT IRTFTE . IEWS— 5o NaE RAE, HAR&M
W, XRFAT—HE (asingle pass) ACFIRARIFFIEFIERG ISR WA £ HIEEM 2 Ik
ARED, (HIEERAG R (BERE) WA . S8 b, Hib NESGEBISQLE & HH 19,
AN 2 T B sumBkavg G 0L, T A2 WHRDRs It RE kb BRI Ak Ok DL Rl 2l SQLFA T

Y

UIEE2E ORI, 905 R SQLACK oG, B — R AR EATT, BIANETICA A, Mg i
SERJENNR AR ) —— H5%, BT B R A TR SR SRR B S
“ENEIEISQL B, BRIN IR AR A .

LT SQLIRFE A AE, 20~ A PR DRy 3 AR A R A i et e )26 (1 2R 8
AW, T B s DR o R KR P TR AR i (R A 22 R AR, SRR AR AR
BEAT Ty BRI, e m PR E AN b B R R RO R K . FERRSQLSRFEAT
BERF R, HURAE SQL AW AMEAE AT, DUESA 5 2O R [P En BT 28 T ok 3fe,
PR RAOAEEL . XM ORI, XL TAE A4 SQLIN R ek L

TR

REREARFAT, TR RADSQLIF A CEETTF 2 AR o AR, FARIUIT A H R
A B 1R 2R B R B count(), B R 22 BIORE Py 7 AT I A PR

25 Y] T count(*) AE R T EURTIC R GREAFTICSR) RIRIRIR . RATREAE IR R TR



H T count(*) o MRRAFAENEA Iy 25 LU A /- (B 7 XS8R

case count(*)

when 0 then 'N'

else'Y"

end

T EIRSEIL, REAAE ST IC Sk, s rp A gl . s, HRRHa—4&id
SRR DHAINTEE o) Y 82 N, T P £ 1 el PR R [P s 0n] LS H S s )i
— HRBLGAT AR A 1 B AR PRI

HEMRRR B S %2 . by R B AR, REGHE (FTRES 2 OLAP R
fEHD ARTTRE R dm k. e dt, AN RA RN Ffcount. sum. max. min. avg
ETNRe, ARSI URIE AT 7850 BLR SR pR A

AL, BERBAEAEVEE LA A . B TS R A ME, BT TME— RE Al 2
R EAIZ S countORFB RN —ATIN 15 avg)— 7 PR 7 BAE R, J3—Jrim AR 13
£, wEIATRIEIEE

A R I T A AN, b il i sumgh iy DUMUIR 2 Fild . SR04 I AT
T BRI T BB, BAEsum AR (product) 2 [H)# A Z .. =R A2 %0
JEOR fRAKHisum, TANDIRHKHTER .

I T e R B U SR A O T . R kAT IS (shipment) ARPE, — XS HI—
SERTFIRITT LG, BERAT AL U I e 25 s A R8I A R BESKAT HA 58 I i A i
Foet. WEUE, W ARSI R BT T A E e

XEEREOLE SR A, A 2RIk LA ERGE &g . Bkl 752 — A Rt 3,
M RRteE W T 2 —AMER, &R A 2 /KT i fforder complete FBHE NN, FfiR[FlT
B 0 WREis ID. SEAFRIMR R TT S8 PR N A I AAAE I I 2 K, R &l CBig
TERFIEIEIERFR) T8

select shipment id

from shipments

where not exists (select null from orders

where order_complete ='N'

and orders.shipment id = shipments.shipment _id)

R FKshipments A HAMSAE T, W EIRTVEIRAERE, Mshipments & Z i K (ff HR 58
BT S D0, Heli BN B B L

select shipment id

from shipments

where shipment_id not in (select shipment_id

from orders

where order_complete ='N")

AW AT LI, Ay U ERWOX AN, {H EKorders# [¥ishipment  id 7Bt A7



% %‘ I H

select shipments.shipment id

from shipments

left outer join orders

on orders.shipment_id = shipments.shipment id
and orders.order _complete = N'

where orders.shipment _id is null

T AT RS BE A A, 1 GEAES 1 Fshipments F 88K 5], HXforders K817 4%
EEELE

select shipment id

from shipments

except

select shipment id

from orders

where order_complete ='N'

R, JFAERTH DBMS #ESZILT except #1EFRF, A HIDBMSHZ A minus.

WA M7k, FEENRGS T AT RPATE M AND #:4E, Fforder complete JTRUEMHIIT
FIDIR [A] o IXRERAEAEINSE P AR WL WIRT ik, AND Figfeik. OR FIMNEZ[H K R %,
REEEACHE ey M“N” HflaglE 4 0 11, 1] case S5HIRITT . B order_complete
e 0 851 BE T DUXFES

select shipment id,

case when order complete ='Y" then 1

else 0

end flag

from orders

FIEFA L, OB SR AR 5 T PR E R, AR S 6] i 2 o Bt T sum
SRS AT N PUYIT . AR, SERR B A BAERGE ) flag(EAHIE, IR AL ARE 0 B2 1.
AT AT, PO REAA 5K 0 R fIRERAT L, SikiIaR)a 4 RUE 0. ikis
SR BOSAT VR SE B CHEARAE DI BAL BN, 0 AN fi] SR, (HIRATIXAME] 125
R

AL R — I e e . HA kT e oe ... HAS n SRITIRC 580 AR E
f# (laws of de Morgan) ( i 4) H YR TAT, XM T2 —9KIT AR TE MK B iR IT AR TEL. ...
B n SRIT RSSO DA AL, T 2R G, OR L AND S5 4bPE . A il
OR ELMI—E LM RBAML, WA H AND EE5 W —IE R RSSO, ERSEZ.
PAEE BN FEIE“IH17 (predicate) “J&“iT AT, H X order_complete Ar&fEded,
Boe N stiech 1, wmie Y st 0. 25, matiniflagfd, #tolfa & ra il f
MIflagfE &R /20 () ——WHRSFE 0, AT R EK.

Kk, Awn] 5 .

select shipment id



from (select shipment _id,

case when order complete ='N' then 1

else 0

end flag

from orders) s

group by shipment id

having sum(flag) =0

F R LB

select shipment id

from orders

group by shipment id

having sum(case when order_complete = 'N' then 1

else 0

end) =0

AT R TR A N R G B, AN DA ATAT i flagli . VEE, W ARHRIPRE
Y7 ORT N, WERPTAERMERGE <Y, WEBMESUE Y. T
select shipment id

from orders

group by shipment id

having min(order complete) ='Y"

RATHEFM T KT N7, B % AR S He o B ATk A

FIMER T group by, JfLlorder complete {E & /IMENEMISA:, WA, JLPARIMFER (5L
YENF B WA P SRR B0 2 (A2 Wl LEAS A WE 2 T S 5% i sum3 AR 10 i A 2 s A2 A o4
0, WAR'FHEIEA orders FHFF. M EEIT AT TAKE WHI RS R imin, — B L AL AR,
AR AR 5 9] 3R (shipments 1 orders) 118 & 4018

SERTHIB T KA T having 1. WIEE4TERTIR, RO SQLE A IEAEAER & i f) b
M having AR, FIHXANEW (Oracle) e, B LA H NEEA " 55
J A S DL

select product_id,

trunc(sale_date, 'WEEK"),

sum(sold_qty)

from sales_history

group by product_id, trunc(sale date, 'WEEK")

having trunc(sale date, "'WEEK') >=add month(sysdate, -1)

XHEWENRAE T, having T AR ARG . T /&, DBMSWA Ak sales  history ']
Bradsk, BATHIRP AR, BT RGEAE. R E R N B, R R A R XA
WIFATINTEE, HEF| sales_history ZEH ARG AT A ke 299%,  IEM 7 520 &R
f£ where fHJr, FtRIS S K AEAERIIBTBL, 1 JE AR B R A OO .



WAFR I XRLE (RS IERD NS, a2 AEUEN], B 7R 58 G w0
ANRLESAE, AT B 3] 5 A R 1)

A LRI E S EBORNE,  NAZARAT, A M B e

select customer_id

from orders

where order date < add_months(sysdate, -1)

group by customer_id

having sum(amount) > 0

XA, LR having M4 ERRIRAH M52

having sum(amount) > 0

SRIM, AR amount M B2 IEEELE, XM having TNEAMIAGEL, HAFBCh:
where amount > 0

s, group by I 73 IRIMEOL. 15 %%:

select customer_id

from orders

where order date < add_months(sysdate, -1)

and amount > 0

group by customer_id

TATERZZE], group by R AW HIEABER), "TLAA] distinet BUE, FFHATAH FIHIHRF R
B EE S0 H A AR

select distinct customer id

from orders

where order date < add_months(sysdate, -1)

and amount > 0

LEARAE wher e F1)H,  AELEZ RIICFZ YL ERL, DRI R R

ISETPRE ey J(RINE{CTTVARS AP



