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XO.
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SQL

ZOETII, DBMS Z#1E7 % SQL (DWW TEAAT 5. SQL (350
BRI THEEN D28, THCERTI I SRADEBMEMGT
$3. LHL, SQLIZ “Bif" TH3. TOIATEENMTEET
FZERE#ETHY, RBETSALZHALTVEVALE>TIIER
TEHD. TIT, REERETEVATODRLI(FEATEDLOKL,
BECHEENAMELZRECRT AT EERLTEBLE B
BEROBELOT, +HHIBRLTHSL L,




1.1 SELECT

FR 29%E - DB - Il

13 mHEY » HHIBEORLZIGHE RS HEN, Z 2T, HEOEEIZIE, xTO
MERIFURRLLELHE, RUBMZ2<SERVWHEZSHB3 LD T3,

T 2n 4 2" 7 logn I 5

R 25%E - DB - Al l

M6 SQL @ SELECT XOERHEU A MIBETAEME LT, Wb ENH,

7 BETEZORZEDIEGTTHS,

A

LK THEET 550, GROUP BY AITHEE LA TR hiE Sin,

U [F—0FERLSRIRFBIIBETE S,

I ROTOFIEEETAICNE, £TOMNE&ZI TR > THELAT ISR
570,




RI13: IEfE (1)

ek, MEREMETZEREDS S, RELZBEAG 2oL THLVEER £
H3asZ:Thd, Lid MEROEE: (b @2@lEfeEdasl, [LolMFEEE L
Wizte B8, RUREEECSELVHEEEHE ] LWIEMENBLOT, ) HE5 R
OfELL, (O, (a), (b), (ab) ®4DELS, FHZ (abe) @3MEMETSE, (). (a). (b),
(a,b). (c). (a,cl. (b,c). (abhc) @BDELL, BTACEEN 1R A2 F0EEICL
AOT20n b, ERIRAIZL S,

" WEMEE (FRE2OSE- DB 81 M 25)

ﬂﬂ 6 i IE“ (rj) 2 1341 SELECT sMERSTELT]

SQL @ SELECT ZZoEARM L HIZM3 S0, BiRTIEY A F 22, SELECT & FROM
oiizERdTARBEnZ L, ThER I C BiREENFEF-RTw,

7 BRI Y A FiCid, FROM 4)CHRE L0 2T cidd {, TFyleE st
EAME (ROME) TELIRETEL, LoTRITHL,

A RPEE REGME) clhEd ¥, GROUP BY ) TlfiE LK T < TH Hw,

Wiz EEL Y, GROUP BY A CHELLWIIERIET 205 M. £oT

mhThd,

CIERTHL.

I ZEOTATOFEKETLHS, TSz ar<v R - CTEET 2 kb,
‘¥ hffiAL, LoTEITHS.

¥




TR 29FE - DB - FHI

M8 A" ENL, BBI-RKILOXEOAEE-BIACARERDS SQL X
XTBHADHIT, alt ABFARERN, IIT, EROTHRIIEF—ERT,

*:I:E- (&Ej'—']{r g{ggj_}:r *iE‘@[: ﬁm)

(SQL ]
SELECT #EO— K,

COUNT(CASE WHEN 138 = "4’ [__a | END) AS ZEDAK,

COUNT(CASE WHEN 728 = '—f#t& [ a ] END) AS —BHBOAN
FROM 4B GROUP BY #RBI— K

(s S o)
HEI—F EEOAE —R¥ 4 B A
AADL - 5
AAOZ 1 3
BB01 0 1
7 THEN 1 ELSE -1 < THEN 1 ELSE @
w7 THEN 1 ELSE NULL T THEN NULL ELSE 1

TR 29%E - DB - FHI

B9 SQL M#ftd 3 3{ERMIZHVWT, AICS Bitd4, CICNULL Z2RALAELEE,
ROBERDFEFERIE O,

(A>C)or (B>A) or (C=A)

7 ¢ (%) 4 false ({&)
Y true () I unknown (FFE)




8 :1ERE (v7)

SQL 4R i H ) A + @ CASE (245 2[5, CASE # SELECT @ #iRI(H 1 A b A
THHATAE AEAObOEGEAI Y ILEVMBELADTES, MEXO LI
"COUNT" #H3aE, £HRICEHLTWAEREDIY Y FFAZEICE S, FOHE O
MiRkO LIz,

COUNT (CASE WHEN #ffs THEN M3 1 ELSE §l#2 END)AS %%

(FE I TV TWADY) MO “AS” o@EZFRLEEIwiZk#LAvoddibhb,
St FEOANE & R HONE kb,

I/ "COUNT" ZfioTwdoT, &R (3= £, bLdEm= a2
FHLTWAREATO 0 #5344, "THEN (=&£fi-f83a88) 1 1" &
AELTAZ Y P E EL, "ELSE" (=&fHo G5B LEavEE) 347 P Rp 3 201z
"NULL" #3535, Lo TIERIZYIcRE,

MR D TEATHE, Fo BIRETSERE/0LIIZLTLES E, A0
PO RIZE S TL 520 ERAE TH B,

19 :1ERE (T)

3 HERERC M AR, ML T oY 7 ASEONMHEYS H (rue)” & ) (false)” @
TodmiEThioizl, SQLY FIE (unknown)” 2wWA=0HOmMEEF-TWS
fodh, ZhE SEEELE VD, ZORB LW L0 NULL Thi,

I 3T AHAOMIZNULLS A-Twa E, £0/%3%E “FE (unknown)”
Wl s, Lt TIERiEic i &,




TRk 20 FE - DB « Al

fld2 “HFE" RICHLAO SELECT XEETL#E #EhxhakizEhdh, 22T,
HPD =" d MANULL THEIEERT,

SELECT ¥4 &S, K% FroM ¥4
WHERE 7T = 'WEH"' anp HE®EHE IS NOT NULL
AND 757 <> '"FZA'

EEES K £EAH | B BHEESH F/ i vl
5001 {E@E—BE | 1986-05-15 | B | 03-1111-1111 | BEE -
S002 #ATET | 1988-01-10 | Zzff | 044-222-2222 | fhaE)IR TZA

S003 | HthkBE | 1986-11-05 | Bt | 03-3333-3333 | EE L3523
S004 o RERER | 1988-08-26 | Bt - TER FoA
S005 ED—{% | 1986-09-14 | fotf | 045-444-4444 | FEIR -
S006 | mEET | 1985-03-02 | fff - HEE Kk
7o\ exgn| EE 1T | 288 | K&
5001 PoEE—ER S001 o
5003 e AER 5003 LI
S006. | WEEET
Vo lgegs| B4 T [2tgs| R&
5003 HF AR S003 Hep AR
5006 EHET

10




RS 42 : EEfRY
SQL @ SELECT iz L[E&. FEdEodd o, Of4Rrd "€iE" © @ "R
HNULL CizZev (ZOEOBEG “-" Cidhw), @579 522" DS (#7250, HE
HHEFO—FE3mE S NULL o851t H8nichs) obosild .
[34 SELECT]

SEPETICEY D S001, S003. S006
AHEITREY S S001, S002, S003, S005
FEMHEIZEEY - S003, S006

FTAETOESFERAZLTWAEDIL SN0 OATHS, Lo TIEFEYIZES, b, &30
FT<>FIAT I, S001, S00s ETnEAEESASETRL,

11




SRS 17 466 - DB - 44

138 A #TH, #HEEFO-RLELTREAEHRITEDIEIHERTT> TWZA, AE
(2005 F£E) ot 4 ARG TALL 3 FE2FBL TWAIZehnbsTHIN A
FLTEIZARL—% (AT ) RERICERL TOhRWLEMMEOHERIcx
LT, HSfdFOROVIIHM AT FHEEZZB IS Z &icLt, FEEDHRERGS
WHEAZH X B BHAD - EE2 T 52850 SQL i LN,

i, AtTH, £BETXTIH 1 BAHTHD, FEEEODKRZFVIZI4H 1B
Thd, £z, CCTHRATAT—FAR—ZITH, 20054 4 A1 HRERTOT— &N
MEBEZNTVLEbDET S,

7 SELECT [ § FROM (85— 7L
WHERE ( A#H4FEE <= (2005 - 3) AND Jikfd = 'Hifi')
AND #Jf#fi2 A7 FGH = 'No'

- SELECT tIH FROM #Hg5—7)
WHERE (At <= (2005 - 3) AND Bfs = 'Hffr)
OR #J 27 F3ks = "Yes'

7 SELECT fkH FROM #tB7—7 )l

WHERE NOT (Ath&EE <= (2005 - 3) AND [gfE = '#%&il")
AND Hl# 27 FG# = 'No!

T SELECT %[ & FROM #-85—7)
WHERE NOT (A fH4FEHEF <= (2005 - 3) AND §gfE = '$%ifv")

OR HJ# A7 FGH = 'Yes'

12




f938: FEfRT

BlmEtrE SR LE, MR ATFICEHRLTWSERBOE, AHIFeEaEL Tun
VIR O B E IR TV H A BT By, FRRO SQL I, A3 ERFT
HHBoitH, 402, 9@ 27 FioSiELTwbiEE B8P LCwWa -, Zoffficy
<iEs, 5P 33 SELECT)

13




¥Rk 21 %E - DB - Il

Mo “#E" R& "AFEY 0SB IEOBMAEOTEERD ZHYE SQL X
BRENH», ZIT, ROEEBE, #A3—F, 05, WHNR#E (F3) © 3 5B

-
=]

#HI—-F A% 5 $¢ A0 Att¥ERE
01553 kB dB=R i 1970-03-10 1990-04-01
S3781 kil 853 5 1043-11-20 1975-06-11
QB665 XKH @% & 1978-10-13 1999-04-01

MEERE)

#Hd—F | EEEM | ERSEAH BLEEANE EhE5 R Bl
01553 BEEN 1090-04-01 | ¥ (Rt £9.0
01553 -E 3 1998-07-01 | RHEEE 72.0
53781 H"HE 1975-06-11 | L AEHIEE 70.0
53781 AR 1984-07-01 | HEHHE B1.0
53781 1 E 1993-07-01 | SR, o3 95.0
08665 HEE 1999-04-01 | Z{¢ 70.0

7 seLecr #A.#EI-—F, #A%, w:;{ﬁﬂ?ﬁﬁiﬁ} As rEhFERREH (S
FROM # 8, AERE
wHERe #H.#HAI1-—F = Lgﬁﬁh.ﬁ:ﬂﬂ—h
GROUP BY HhESREE

4 senLEcT #EB.#BI—F, #84E, ave(®WERE) as ~EHREEE(FE)
FroM #H8, AERE
wHERE #B.#EB3—F = ABEH.#HI—F
Grour BY #B.¥Bo—F, #B.#BAS

7 seLecrt #A.#EI—-F, #8484, ave(#TEELE) /counT (HEIFE#)
AS “WhBSHER () -
FroM #HH, ABRED
WHERE #8.#HEJ—F = ANRE.#£H3—F
Grour BY HB.#BI—F, #B.#HEA

T sereer #R.#EEOI—F, B4, wax(SHESRE) /count(*)
as " EpFERLEL (EH) -
FroM tHH, AERB
wHEre tHE.#HI—F = ABEB.HRI—F
crour BY #B.#B1-—F, #8 #ES

14



59 : IEfEA

SQL Loz A, MbhTviomid, “GROUP BY ( 24.4 GROUP BY 4
FROSME)T LEEEOBVWEDYE, bt ‘BEE (EXP 3468E)” THL, HEICH-
TSQL L FHWCTAT, FORELEREFD2EGHbETFz v 775,

(1) Mo “RdDHE" LERRED SELECT X F ol TF = v 7

- BT 2 A 12E L,
EREETIE CAVG () OffvHERE-TWA, BInEELELTH, CAVG (R

Hw) CPElERDLIENTEL, Lo TERITHS,

EANETO MAX () R BRRKEERROLMEL LoTERYTHL,
(2) FROM 4] = WHERE 4]

- FAETIEL W

(3) GROUP BY 4]
SRR TIEERY . YRl HEo-F £ HES® #WEYLES, GROUP BY

PlEch T sifE LRiFiudds b,
- BN A~ TR A F L

BLEXh, A40ELwvSQL o b,

15




¥R 234%E - DB - Il

M6 XkoOSQLXizk-T “2R" &hoFkic@shaRiZENh,

(SQL 3] E= |
SELECT AVG(4:iR) SAES E | -7
Crowr o 71— I T
HAVING COUNT(*) > 1 002 30 c
003 60 A
004 40 C
005 40 B
006 50 C
7 ul v T
AVG (éE8) AVG (4Fim) AVG (£ AVG (fEf)
36 40 30 60

40

30

40

16




6 : IEf%E™Y AEME (A 14 & - DB 4 M 28 5L

[ (344 GROUF BY S-S

SQL (¥ 3%) — GROUP BY ®) R UFESMEIZN3 218, $512, HAVING 283 2 5
HPEbh T A, HAVING # GROUP BY ®)@h T35 L, Fu—T{boxd&t a4
IETAZENCTESL, SEOLE I “HAVING COUNT(*) = 1" oBd4, [Fr—7HoH
H1LhEvho QUEOL®D) ] ZiFFRICTEEHEEROL LI ERIZES,

F—7ONEILA (1F).B 2#),C ) 20T AN LT EROEW,
L=t C, #32 B 0Pl CoFEiEd 2 st b, TI0h6 2500 0h BB 22
s (SELECT AVG(4E#i) FROM---2: 0T, M@t > -2 5).

Emizh, ThEhzat T LLROLIHIIL D,

A1 fEL2v@ ¢ [GROUP BY # — 7 HAVING COUNT (%) > 1] kb, #&4
B (001 F “20" + 005 Far “40") = 2=30
Coe- (002 3@ "30" + 004 Fo 40" + 006 e “507) +3 =40

17




SRS 17 466 - DB - 44

i35 “EESLT FICH LM SELECT M EETLAEEOHERELT, ELLH?DIES

yipl

SELECT #f h[X43, COUNT(*) AS #fiti#:, MAX(H{fi) AS Hi{f
FROM i, GROUP BY if5[X4) HAVING SUM(7FE®E) > 200

1

s | BEEES B i I &

001 P1 1,500 90

002 P2 900 30

003 P2 950 90

004 P3 2,000 50

005 P1 2,000 100

006 P3 2,500 60

007 P1 1,500 50

008 P2 900 80

009 P3 1,000 40

010 P4 900 80

011 P3 1,500 70

012 P4 950 100
7| EEhRG | HRAE Hi i T | W& | S B
P1 3 2,000 Pl 3 2,000
P2 3 1,000 3 4 2,500
7| ARG | B Hifi T | \Bes | Rk it
P2 3 1,000 P1 3 2,000
P4 2 950 P2 3 1,000
P3 1 2,500

18




fS 35 : [FfRA

B SQL 3CCiE, #amEacy n—7{e L 280 R O 5T 200 28 2 L8 %
S, HEEELITEELTWE, LidoT, AR 2%5. PP 133 SELECT]

19




TR 25%E - DB - FAI

M5 “#HE" Zh5, RELNTOSFITHIEEMN 3 ALLEFREL THWAERMIOEM
BEWET A SQL X3 ENhD, TTT, KBOTHRIEEF—2KT.

#R (HLRES, #FI4, H£ER, &HH)

7 SELECT #EP945 FROM #LEH
GROUP BY P94
HAVING COUNT(*) »>= 3
WHERE &&l% = 'Tor5<

4 SELECT #if14 FROM #: 8§
WHERE COUNT(*) >= 3 AND #&#I% = ' ForS5<
GROUP BY #ff542

7 SELECT #F94% FrROM #8
WHERE COUNT (*) >= 3
GROUP BY P94
HAVING #&&l% = 'Tnss<!

I SELECT #M4% FROM #E
WHERE #%&l% = 'Tnss<
GROUP BY #Fq44
HAVING COUNT(*) >= 3

20




rFﬂ 5 . IEﬁ (I) NEW ((EL. FHiLm#EEE0

I (5344 GROUP BY o9& #aEmsEd

SQL — SELECT - GROUP BY (Z1¥¥ & [HR. HAVING @IELv v FdEbhTvna,

AT oo T, [ERE SO # AN Ty A DI SQL R EE L Tvihidvnad 2245, €9
L Th, BiREICHS " ICHRL TRV THBbEW,

BRI 3<T "GROUP BY" ###HL Cwa, HIZEECO [3A--2MoM &+
#5151 wiidicwd 47T, "GROUP BY &M% CHMaEfi-rv—¥ ¥ L
i bwi b2, BFRIEIZIZT-<T “GROUP BY #M4" S A-oTwaoT, +Ii2ME
v i, MEXo [3ALMEFRL L8N oM e 2 0i$3 5] & HAVING #§i-T
FH v, HAVING DfWHIRRO L HThD, ChT NIz v—Er¥LT,
TORE, it "3 Mo asT] buedildskd s,

GROUP BY &M%
HAVING COUNT(*) »= 3

{ELSEE, [FoysvsohaattB 3 ALE] oC, £HB0S 70y si5itdw
BIThL, BMMIZH AN, HERTOFSoHEE, RS- Y LlitmgE e,
EtHh LT s AL0T, oL hFEREIIEL,

SELECT -
WHERE {##l# = nys<
GROUP BY &M%
HAVING COUNT(*) = 3

BLELD, B (z) AERCS S,

21




TRk 27 FE - DB - FHI

M7 #%3FESOEGEREFLTNDS “"HBRER" 05, 2014 FEOFEHEN 600
BUEERSTEIFIADT S AL ERGEBO—EEIERT S SQL dEhh. ZZ
T, EROTHRIZEF—Z2ET,

BBRFER (FERS, ZREAH, J% VIR%8)

7 SELECT 7o A%, AVG(AEX) FROM RBR#ER
GROUP BY 7 T A% HAVING AVG(m3X) >= 600

1 SELECT Z 5 A%, AVG(MEX) FROM FdBR#EE
WHERE ZE&F A H BETWEEN '2014-04-01' AND '2015-03-31'
GROUP BY 7 5 A% HAVING AVG(si#k) »>= 600

¥7  SELECT 7 524, AVG(HE) FROM EABRASSE
WHERE 2B&4FFH B BETWEEN '2014-94-01' AND '2015-03-31'
GROUP BY 7 7 A% HAVING m¥ >= 600

I SELECT 75 A%, AVG(A¥X) FROM AB#ER
WHERE /i3 >= 600
GROUP BY 7 5 A%

HAVING (MAX(ZEEHH)
BETWEEN '2014-84-81' AND '2015-03-31')

22




17 :1ERE (A1)

SQL (a4 2R (I 53 %), GROUP BY MR F &%, HAVING =2
BTV B, HAVING # GROUP BY oy th o4 2L, Fu—7ZLicilggt+54
HARET S LD TES,

S OEE, MM PSS 600 fSLlb bl a9 A0 —RERETE] L)
SMEAHV TV AOT, HAVING % #fi-T {HAVING AVG (fi#) >= 600) :I§5Ed 2.
SHULIBRIET, fich,

BARET & £ @iz, BETWEEN '2014-04-01' AND 2015-03-31'} 5% S o,
Iz (2014 @] ERENH AL, FRIZA L5,

23




TRk 27 FE - DB - FAIL

B0 “BER” &RE WIS REBSBI TSRS LRI END,
) R
iE 2 [Tk 4 eSS | BEES | B
S01 R—IR> 150 S01 co1 10
S02 HLITA 80 So1 Co2 30
S03 Zwd 200 802 Co2 20
S02 Co3 40
S03 Co3 60
7 EaRR WA it WEBT WMRK
s #—Ry 150 col 10
S02 HL T 80  C02 20
S03 aryi 200  C03 60
T mR&% w24 Bk MRES  WZXES MR
CUUs01 Ry 150 sl cor 10
502 WL T 80 S02 Co2 20
S03 AV 200 S03 Co3 60
UV med% wRd Bk EEBES MEK
T80l H-R> 10 col 10
s01 A= 150  Co02 30
S02 MWL 80  Co2 20
02 WLIA 80  Co3 40
$03 o)wT 200 Co3 60
- rdhE S i fiits WRES BEEES HEK
TS0 ARy 10 s cor 10
S01 =R 150 S01 Co2 30
S02 WL 80  S02 Co2 20
802 WL AL 80 S02 C03 40
S03 z2uwS 200 $03 Co03 60

24




110 : IEfg (T)

BARREORIIBIT SR (D 4 %), $REIOVTHLL TS, BRFST
FRA LG, D2 0o0RCHET AMAHEOT— Y RETRIFSIL, ORAIHEo7 T
BHE b (MEOLON) BHELATIRRERE, oMMy —A TR, WE" 0507
—FieTHsh, (FodiEdtvyoT) 7 (&) beTiash, 2610, Maifsidzo
FAET 2 HRUE (fT8= 5 518= 6) 124k TNEELTWAEIR (1), SNAER.

25




TR 26 FE - DB « FHI

M9 RBER, SOEMEREIEDEECLI > THT I ENTELN.

it

7 HE 1
o

T HEEISELE B & EIR

26



{19 :IERF (T)

MR HRICM T SEE FRE L, Zoor—TreiEaBETHEL, Bals
AL A TR LT IRT OISR THL, TR, NEABROERLBRTETIL
HTEL, LoTIEMIE () I28k5,

DEFH-T, T ToflASheE, THToREEELIZERTS
@Sl L gt AR Uil 4 o5 4 2

27




¥R 22%E - DB - Il

B3 BER T SHER CHYT 2 ARRS LEERIEENN.

fEis 1H
F5E #H B #0E
WWEARRE | S50 fHHLE | fAR—RD
iWmEER | A & WEEE
MEEET | WHROE
FE HE BE
(KRS | fEWALE | dmAR—BD
wEAR | & T B IE
IEETET | fEEALE | AR
R FE | BERE | HU4RE | HUHEE
IWEAARE | fSmOE | fFR0E | Sk
AR | 3K 1A% 7o e L
IoRETET | PEMUAME | RERALE | SRR
EiE L | BiERE | BN EE | 248TE
IWEARD |t | {UEL iy Bk IE
IWEARRE | fRE RE0LE | WAR—R
IERTET | fHERLE | R TR IE R
e | BERE | HYHE | BUET
(AR | LI | REHAE | &R
i Aer | WAL | (UEL 7ov I I B
INFEARE | fesE | fok—R
WA | AR A% i I IE
MEEAET | WHEROE | HEROAE | WAk 8
InEEfET | FEWALE | RE THEEIE A

28




R 13: EME7

MR RO amE (BB #4%-4 WHERAK. BAKELIE —o0&R0%
REPORELAFIEIMDBRVAEDOIETHE, EREER (SKE) ITHEEMTTERT
B, COMEOE CEE X EY i HEoRY CHE ddioT FhoEel, &
LW kb eh—ho "BHE™ 20T, TOEMFCEET 5L BIRET Lk,

4 ChidSRgoiicds, #h.
CEMD LS TR L. &b,
T EROSE. &b,

¥

29




Tk 19FE - DB « FHl

B30 {(EHROEEFRT-oTnA A #£T7, RERABREEC TEHREEZIT> TS,
AENEESEEITERATSEHII, KO=ZD0EMNSEETF A=A DEREETE
LTWhwa, ITheOF—FZ2AnaFEtTididslénTERMERIZIEND,

EET—¥

Wz R4 |5 | ££AH
BRAALTRRE D A BIRE T — %
mafeE| BN @ | mARR
EEOEERAT—5
[ me [mxeme|wme | mexe |

MR T EoEN S

H & =~ ™

AR EORTHBEORER

REAEEZOBASROHMNER
fRFEHEEIE T & O AT DFEMR T

30




R 30 : IEfEY
3onEILBLALVERIZOWTE PR TWS, BEICYN-- T, BIEOFHH IS
LiLd S i iFz BT,

TR CEEoRlET— % | #-C maRilcgishuigons

{1 [HEOBMEAF—% ] X [HEF—¥%] # "HE BYEoHaL, "M, &
cn, BYEZEo “RSEERT AR, BEEEECEMIC Y- hdiRshs

o [EREEOREBEGE T — ¥ | TIIEEELIIRE L Twhvo T, BEEEED
Lo AFBOANZRIG oL, T THEORRE A T— ¥ IZkA &
TwRWOTIELL AR CHL, BRIz, Z0200FOMIZIZMENED v 0T,
ot L A TE R, JHNOERE

I MEORMEAT—¥] L [HE7—¥%] # "HE BHCHESL, “WIERREE,
HE. EEAR BfErfoTafitRohIions

31




Fpk 18 FE - DB -« FHl

32 “E&ET &E TRLFET RiZHLT, RO SQL XEETLEBROERELT,
LhwboidEng, IIT #HRORTO "-" &, \RFINTHLIEERT,

SELECT X.HSES, #HE, HE
FROM ﬁ;’.:.’;. ¥ LEFT QUTER JOIN ﬁj:@ﬂﬁﬂ Y

ON X.BR&ES = Y.mhES

i # LA
HHES| B KEBF| FELO |GRER| HE |HLLE
5101 A ool 2006-02-10 5101 5 7,500
5102 B 02 Z;IH]EFD‘E-ZE 5104 2 4,000
5103 [ o0z 2006-02-26 5101 10 15,000
5104 D L3 2006-03-05 5103 5 2,000
003 2006-03-05 5104 8 16,000
7 |emas| mee | as T |lwnss| aee | x=
S101 A 5 §101 A 5
S0l A 10 5101 A 10
S102 B - 5103 C 5
5103 C 5 3104 D 2
S104 D 2 5104 D 2
" S104 D 8
UV |maes| mee | xR T aess| mes | HE
S101 A 15 5101 A 15
S102 B - 5103 C b
5103 C 5 S104 D 10
S104 D 10
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32 : IERR7 (Fr 16 FEOME 32 LIZIFF URREE)

Z@ SELECT JCid e /448 & (LEFT OUTER JOIN) Ze@C, Afliciddshs: Whs—
T (BB X)) ICHEETAAolE, ARNCEE R RS SE BT —T 0 (BB YY) ICEEL
{THhTL<TEohs, TG, £FRIBOD 5, 5 LHEl7F— 7 v 0RE (SEIZ |
") 1220l (NULL) i2 %2 B, /-, 58 EEll 5 — 7 VicEEEE T B8RS ol ieh s,
LoT ERIETELD.

r336 &4l
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TRk 27 FE - DB - FHI

[=R=F gbiiR
t BREEH

#HEI—F | B
S001 FE
S001 AP
S001 DB
002 FE
5002 SM
$003 FE
S004 AP
S005 NULL

(sQL XX

e “HEBEEE" RIIHL, SQL XEHTUTHREML. SQL X® a KADFH

(&R]

aRa-F RE1 KE2
S001 FE AP
5002 FE  NULL
$003 FE  NULL

SELECT C1.ftRI—F, c1.&fE as &g 1, c2.&# As B2
FROM #:EEU4&M C1 LEFT OUTER JOIN # BEYSH# C2

[ ]

7 ON C1.ftEBad—-FK = c2.##8a—F
AND C1.¥# = 'FE' AND C2.¥#8 = 'AP’
WHERE C1.¥#&# = 'FE'

1 ON C1.#48J3—F = c2.##83—R
AND C1.¥1% = 'FE' AND C2.%#8 = 'AP’
WHERE C1.¥# IS NOT NULL

7 ON C1.#tBO—F = c2.#Ha—R
AND C1.¥H& = 'FE' AND C2.%#& = AP’
WHERE C2.Ef& = 'AP’

I ONC1.#BJ—F = c2.#Ba—R
WHERE C1.¥H# = 'FE' AND C2.%# = 'AP'
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8 :1ERE (7)

saL cad s (X5 B3 %), /s, HOEGIco2wTHibhTwa, CoFol
MiE, FFooEL B 20T fPELivwand ? 20T 5,

A, 2 TFEICRoTUBZ E5, [FE
DERER> TV BA B O E DRI
BoTWBEHTBAD, #HBI— K 'S004
DISRBRICEL DT, (2T,
RN ER (s 5 - ]
#fEI—F it __#ﬂ_t_E_:l_ _—_If____'_ﬂ_{ﬁ_l__ 2
S001 FE S001 FE AP
S001 AP S002 FE NULL
S001 DB 003 FE NULL
5002 FE ) - \
5002 SM
S003 FE WiE2id, [COHOWEASTE D |LEEL5hDY, ThE
L3 EO— K 'S002 0 ADSMBETE R TLVEL ELFELD
S004 AP T#5. 'S002 OABNULLIE o TLWAZEDS, HIE21E
S005 NULL [AP OBIERAHIL, CTICAPEHFTY D] EXLDOPFRYE
25, it SOLXERGENEEAD,

iz, ChemE#ETi SQL R F v 755,

e SQL ks, ToiRfrcd@o “ONCL#tHa—F=C2. #HHa—F" FT°7T
EZTHD, CLITORELS, BLizh b,

SELECT Cl #H=—F, CL ¥ AS ¥#f1 C2 ¥# AS ¥iff2
FROM #HRE#EH C1 LEFT OUTER JOIN #HEUGEHE C2
ONClL #tHa—-F=C2.#Ha-F
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r

SELECT ©1. #M3—F, C1. Wi AS #Wi§1, C2 Wi AS WEZ

yEmmmmmmemssssmsssmsssmss====e=========_ FROM SMEMEE C1 LEFT OUTER JOIM HME®EE c2

HEREEE C1  HERSEE c2 | ONCl#ma—F=cz mma—F

wEa—k | | | wEs—r | & T T E T
S001 FE S001 FE ' _ - —
001 ar | | s |t 0o FE FE
001 DE S0 DE . Swl e FE__ . ._:"‘P .

ez | FE T sz | FE | CEETES x; :F; :_:'
s002 5 s00z M . - - =
S003 FE S0 FE H
2004 AP 2004 AP i | Som A i
5005 NULL 5005 WL | = — e

; 5001 DR AP
e mmmm e mmmmmmmm e mmmmmmmmmm————— 500K DE K]
5002 FE FE |
S0z FE M
002 Nl FE |
5002 S aM
2003 EE FE
o e
S005 NULL NULL

S EA—ALL, MLV O WA ERE ES Tt wniEs g,

(1) ON BLFo#s&4%tFic “AND Cl. #iti= FE ANDCZ #ifti= ‘AP™ bwAdlESEd

PREPEIPEEL L,

Mo L9, o Sk oIE &S (, SELECT @ WHERE 42 "WHERE
CL #f#i= FE ANDC2Z ¥#= ‘AP 7AHI9 5L, KO LI RIZLES, LT,
SR,

ok [ ommr | ommo
S0 FE | AF

(2) ON EUF O &4 "AND CL #itf= FE ANDC2 #ifr= "AP" Lw)fili4ft

PR ECE b A0h, FIETTELTAL,

ON UF ofg 540, SeHNMAOBEFZREL TS, &R, Thoosiost
FAEEL T, FOREN H LOHEAL. B oA LEVEWIRY, LANsT,
"AND CI. fiff= FE ANDC2 = AP O&FEMTESIZTEGRIZE
Ao S OBEREE, FTEHOLTHZTS, LdL, BB ELoTRETELWEETE,
EMoF—7LEE0nFIHybicisd (FHEER).
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(3) Eigls, BaEOT—7niond 5 SELECT SLof R4k % ii+ 5

FitoEo5t, MELo [BE) #5502, #4581 CL %= FE™ CTiEhiAzh
VR, FREREEL TWADERIRET IS,

SELECT ©1. #M3—F, C1. Wi AS Wi§1, C2 Wi AS WEZ

peTeressssssisssessassssnsasnnseranss, FROM &lmnﬁ C1 LEFT {;;J.TEH JOIN HMEARE C2
H ' oM G1. aJ— F=G2, a—F

(g o st |

: S0 FE 5001 FE r ) ZIDSRPEIC
. 001 ar | 5001 | HAT-F |k i 2 Shilvg
E ?vj.llil - ];IE q_.‘“vj.ll.il - I_IB H Lol FE AR . OlEEEL
Vs | e | [ swe | | E2EET 3001 AP NULL by

E S00E AT SO0E AT R& Sl 13 NLULL

: S003 FE 5003 FE ' 2002 i HULL

i =004 AP 2004 AP : Sooz S )| WULL | o

! =005 NULL 5005 NULL | ! 5003 FE NULL

! I 2004 AP NULL
Ceresssssssssssssssssssssssssssesssesee 5005 ey [IEET

fof, ESESEOT, C1RET,

ERIE (7)) 2% b,
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Fpk 17 E - DB « 48l

SELECT X.28%
FROM &F X, &0 ¥
WHERE X.|J—¥28%5 = Y.2HFS
AND XEfEHAH < YAEFHH

=H
=R%S | 2H% | £FAH |V 2EES

001 HEE 1960-03-25 002

002 A 1970-02-15 002

003 {1 1975-05-27 002

004 i 1960-10-25 004

005 il 1945-09-01 004

7 | 2a4 T [ 284 E PNV =

(FEHEEL) 15 i ETE
f&

B34 “2B" RIIHLEROSQL XEETLASEREILT, FLL O ENH.
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f34:FRT

Mo SQL T TR, 2B7—7nicils X Y #i5EL, aB7—7nE+LE)—5oEEH
B8t 9oL Cunid, #ol-glor—7 sl SEHXFoasHo)—¥
DEEAAEREL, SEHAF)—F LD SnwEHAEREL WS, LidoT, ER
. 25 3.3 SELECT ]
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¥Rk 21 %E - DB - Il

M6 HMEOEZH, #, BRUHKOLSTEREEORST—FETNE, B3 E
ABOE,
M8 (MDD, \HE, )
EUTHELE, SRONTEEZRRTS SQL XH0 a it AN S < EBDEFHI
Ehip, 22T, ‘A BERROTHHE, ETF—£%L, BNOREEHEETS
LENSD. T, EFNOEKELT UML 2H0 5, (BE) IESOETFIHEN
BRUBNC & ERT SHOEETH S,

¥ | T Ll
HiEg

mm% n--i

HER

SELECT #i&51.4% As B, . 8% s 748
FROM ##: As #ERl, #f As fH#2
wiERE [_a ]

7 M. A0 = Hg. FEg
4 . HAsIo = M2 /1o
v LMD = E82. JEMID
I #8810 = HE . FE&D
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& 6 : IEAZ"7

HOR S SQL o3 A0,
sOEOAY - OEBERO AT -, LTFoldicaskEzoha,

i (LR ID, SEy |, EEEID )

CHEERTLE, COLHIED.

AR 1= FALE A 2= Tl
AL AL
ML 1D AL 1D
ML it s
Fe D L 1D

HOBEooMEcid colditMErolshicBElvcaa L b, i1 24
W2 oREEE, SE ofE D E, EE 2o R ID It s, Lid T BRI s
Rz 4,
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TR 284%E - DB - Il

F115 BfRA & BICH U THIEGRENK LTS -DDHLE+2E&EREND,

FUBEZTRAA VHFELVEBENEIZATNS,

REHEUT, HIETEIERMED KA A UHFLL,
EF—BEDO KA UHHELW,

BE (2708 PAULCT, RASYPELWEBESDRL EE—2HFET S,

H @ A N

¥R 234%E - DB - Al l

M7 Eilicahrh TWBAUEBEC=>0/mRR, "FRER", "“GHEBER", “Kk
" MdHD. KO SQL XEFEFOBENEAShIMERERZ NN, 22T, =
DOBMAEDOEF I "WMREREFST" TH5., ik, X-YiZX 5 Y DERERNE
EREERT.

SELECT * FROM ABREE &

WHERE MS3ES NOT IN (SELECT Mi&ES FrROM WHEES)
UNION

SELECT * FROM &HEHE%S
WHERE EiSHES NOT IN (SELECT BEREBS FROM EXER)

(KEfid N AHE#MES) — B
(KizE&m U S5BR#S) — B
R — (KRS N S5EER)
HEmR — (KRS U A5EMER)

H O A M
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R115: IEfE (1)

MR EoIES (UNION) (B3 28 ( EZED a3, f1 (s 2, ‘" & 8
@ OR 3 28+ 5, I Lol oA+ 503 T, SQL LTI, UNION £HwTik
Hea, HiMikid, —o0)b—3a rofildid~<T-B3a k80T RMEMIZE D

RO (K FELT, QEREDETLE Y4 TAE L GHET RO FA 4 2 H L)
Zko ZHULEHREA 2 s,

% FEEDR"E"S"(F, BBXD"A"E"B"(CHZDEDTI ., siBX TS0,

ﬂ:ﬂ 7 . Eﬂ{ B (F6E 19 5 - DB 4 B 26 B&)

[3.4.2 SELECT M TR SERFF 7w ]

SQL (85 3%) —R&WMETIZMT M. UNION IX, o SELECT Xofgf%ET,

BHETEH-CWAEE, ToRGHEETOLELE® SELECT LH@EIZAR L C. Tok

RofRGERD L, SRIOERRE O SQL 30 |EHE 0 UNION ##i- [A UNION B] @ X
HTACEAICEERT 2, A RUPB @ SELECT Lo#Fekiz, ThFhkoliichas,

AR FICIdEEC, KRR ZICEOFEET S "M
B:"sinmiam EiCidE], "wibREEn FILOEET S TwadsT

ZOHEE (= UNION) Z@c, "KilEfam” £ “ghREiR #EoC0FEET2 "Baks
Aditt Ehs, Fhe il 2458, iR GE LEmo Lo gL W,

FEv o KBS S S EES 1L, KEES s Rl a FEom FICEET A

mEs . TORETED,

1 REERUERSRERS] & CRAEER £: CRAERS 2ol kirEh
P—HICHET D "BaES . To06 “Hua RICFEETL BRES %
Sk aoc, METoSQL O REEE ik D, CHAUERT.

I HEERET E5h6 [KEdBRUESRERS] OoREEERALTLESD X, "HEES
TR LOFE Ly "HREST s haoTiy,

43




TR 23FE - DB - FHI

s “#HEAEE" & "KE" 2FIELTHD R FE S HRIIHMLT, 2 R-9 2R3
SQL Xid&EhH»., ZIT, R && S #OEF—F "#HAES" THy, "EL£" 11
“HEER" ICBEERT 5.

7 SELECT R.#E&ES, s.[K% FROM R, S
WHERE R.fLAES <« s.HAES

- SELECT #£B&#%5, K% FROM R
UNION SELECT #RES, K% FROM S

7 SELECT #B#%, K& FROM R

WHERE NOT EXISTS (SELECT #:HZES FROM S
WHERE R.#LE#S = s, #HAES)

I SELECT #RES, K4 FROM S

WHERE S.tLHES NOT IN (SELECT #R#%ES FROM R
WHERE R.fLBEF = s.#HBES)

TRk 28E - DB - FHII

12 BRARBICBT SERICET e UT, BYREDIRENh,

7 HOEBEOEICREELNL, TORGEWMATLETOITVDORETH S,

14 HE3—20BEFROBEINLBELZTZ2ELT, fOBELZI) £->THELN
SIRMEDKETH B,

7 ZODBRIZBITS, HONUDEEIATWEIZ>0REED 2 HEFRZHA
TETOXTVOMERDHRETH D,

T ZOoDBRIcBETS, TNThDOR VDL TOMEEDRETHS,
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P 5 : EREY oy

[ (548 EEEmstE]

SQL (% 3 %) —BIMSEic 4 208, FURELR>—2>0HE R &L S £,

FmE (R-S) 2Rdd, Zo=20FIR #HAHFE 35— 'KE LUoREEFH-

YrINELOTHL, LT, (R-8) ®bhdhbed (Ewiisl, [RELTHEET LT

HEMHE L 2uaffresl Twni I EEkbhilis s, FAeFEL0nE SOQL LFELH
i Ev R SQL &N ARE L eds B0nz .

TR OFEE S ECELL HAFS 0itA Ti4bbh, Fhbh Ko LOEE
Lzt BEMt35 SQLEoT, Y.

4R FEE S EZoHEELEOTC, Fheh—HiowaiRd-<Cizh s, #h

7R ZOHHEF- o 7 LTRSS RIECHAFSVHFELLZVWEE (H
MBI A ICHHT A, b, R RICSWHEET 2 HELO T, ThACER.

I8 ZOHHEF o 7L T(EMEY), R ZRLHBHFSVHFELLVEX (H
MBEGE) ST 5. Thbbh, Y ECREOEET AL THED,

R12: IEff (T)

BFEAHOBREICET/ME. MRz TlbhTwalEhiii —ooMRcBYsT<To
FrVOEGROIELOT, ERIETIiZE A,

T ERORITH L, Y
4 HEOHITH B, HD
TR EOHITH D, HD

[4.4 BRI
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TR 29FE - DB - FHI

12 MAZTHEIMRR L SHHS, RNSEFLWEOR YWD, ZIT, —IFEE
H, NIZLERAHELRT.

¥ R—(R—8) 4 R—(5-R)
7 (R—-S5)—(5-R) T §—(R—S)

Tpk 27 FE - DB - FHI

M9 BEER & SKBLT, RS OMRIREHERELT, EbodLhnh, TTT,
+ BREEET,
R S
& 7 fhdh
A a
A b b
B a c
B b
B c
C c
D c
D d
E d
E e
7 i 1 - v 5 I 5
A A B E
A B
B C
B D
B
C
D
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12 : IEE (7)

PR RO G5 BRI, FImZTHLME L2, —oo) b—ia yOlEST ST
—HFLTwaAMFEOZETHE, T4 RNS i b daLIcERGHEoZ LT,
AND i #8H T4, ¥bh, RESOFELIZHE{EHLETHEET 2L 0 TIHRIz
h,

FOMFEEEELD, BIREENEFIE T, ZokE, LTFoLIlz~rEEie T
Twitid, MaEvieiEsd,

R prs R 8 E 5
- @ ® -
R R 5 gp E 5
ps R S5 E 5 =g E 5
(- @
5 RS R 5 R 5

9 :1ERE (77)

BEAHOFREICET a0 (EXD %54 5). WECEORB R, NMlEEo® s
A, MERIZEWT, MES oS @bo) $5T2L0ERBOATHE, Li-d-T, FH
[ e B

E 5
I i R iy
. . P
; i
A b i b i
b | 1 1
B 2 : / : c :
] [l 1
B b E """""""
B C E
"o
C ° | S (abe) DHAEEER->T
D e VRO "B IREEHICRS. L
5 | 4 FAfoT, M () 1D,
E d
E -]
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¥R 234%E - DB - Il

B9 BIfRR &BEGR S M5, BRAKKE RS THEGNSbORENN, ZIT, +id

HOERREZET.
R S
X Y Z X Y
a 1 B a 1
b 2 e 2
a 1 Z
b 2 A
7 <t
X Y YA YA
a 1 B s

=2
bo
H
A

4 || =2

(N | A~
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FFH 9 . EﬂI B (FAE 19 F - OB 4 B 26 &)

(XD S48 57— F [4 BERAR
HEAHoMEIZET sME, BostHichy i, A A-YiicEBETsE, O¥aE S
DR3F—h, Hehal R ohiciicaiont, @FokhoBErTEACRLLnk
WHZEIZLS (HER). Il BELTELLL AV LT vdd Lty (ERICE
L07T), (AOEHEZ@H-oTOERMIZE L) RoLHTMEIEETLS,

R+ S = e &b
~ S x (@R W+ CRY - R

SEIOEETIE, FREO@DFRE 3L " BRI RS,

BB
OTHIZE D,

E 7 7 5 ]
X Z| Y Z X ¥ Z
:, 3 ll-ll..... IF = a 1 — E1!
iuimuT““L“J ha b 2
e
h:ﬁ"“ """ Buaraat Ll = « (B
Bt Z A — B Tiihw) s, @ o« (EW) S+&V=R
DTHEICIRE R, a1
#£0ic%3 | =
X Y Z
i 1 i
b 2 ]
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R 24 €6/ - DB - AT

10 KOBEER, S, T, UiZBWLWT, BEERAEER RXS-T-U QEFEFSRIZEND.
TIT, xXITEHE EE -RBEoERERERT.

B R A B RAfE S C
1 a
2 b v
3 a
3 b
4 a
BIfR T A MU B C
a 5
3 c z
7 B c =T} B c
a v X
7 B C X B C
y—x a y-x
X —C —E
¥
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10 : IEfZ (7) ALME (P22 E-DESFM MI12EE)

[Ib 48 BEF—T— [4 BEGS
MEAROREIZRT M8, BEoEENiiikots toT, WHICHERZT L. 0
WA IERE (7) ks,

@© RxS
@ ©+T
® @-U

| R A B S C
1 a X
2 b ¥
1 a /
3 b
: a
| RxS  [..A L. .. B...l.. C....J I A
1 a X i 1
: 1 a y i 3
...... R e T e
i - A — [ Vovnnned .
i 3 a X :
HIE a vy i
L EECEE L] : -11 ------------ E ------------- :; ------ 3
4] b ¥
4 a X
4 a y i i B
| RxS=T B C | U B C
a X X
a ¥ \ / C z
|[Rx8+T-U B C
a ¥
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R 24 €6/ - DB - AT

1 “#HE” ®E SOzl b RICHLT, RO SQL XEET LR END,

SELECT 7O¥ =¥ hES, #EHS FROM 702z V k
WHERE #HH&ES IN
(SELECT #E&% FromM #:8 WHERE P <= '20800")

HE oy b
HEES | B HE% JoZz EE | #BE&S
11111 1000 | {ERE—BR P001 11111
22222 2000 | HERER P001 22222
33333 3000 | ERAURER P002 33333
44444 3000 | BEET PO02 44444
55555 | 4000 | EH=RR P003 55555
oy +EE | #EBR T [Fovzr +BE | #EEE
P001 11111 P01 22222
PO01 22222 P002 33333
Jnyzy &R | #HAEES T | Jovzr b&8 | #EBE
P002 33333 P002 44444
PO02 44444 FO03 55555
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. AZME (FhL 19 - DB 80 | 35 &)
{11 : IERE (7) [T (345 EEmmat]

SQL — SELECT - Rl &E i, SQL =AML T (.

B, FTROBTEENTTL, TORE FTHOO MM Sh MHshioiz, #RF
EfmT 11111 * 22902 SHRIZHES).

SELECT #H#¥% FROM #H WHERE &M<= "2000

Wiz, FatdEasET+ 5, TOBRE TEROZ B S:, JHERE (7) 2% 5,

SELECT “w¥z#r#5, #tHFS FROM “woiz7}
WHERE #E#H5 (IN ‘111110, -2zee2)

#Hg FoFad |

ool 11111

‘FI'E -Ef r'I"\ 2'-
Soa 2000 | F A ARE e P01 ] e
Toaad | J000 | FeAoEn | P02 RRRRR]
44444 3000 | SEET Poo2 44444
55555 4000 | a0 AR Pooa 55555

53



Tk 19FE - DB « FHl

Blid TIHZETZEN, XOLIIZEEBENTNAES, KOSELECT XA LUBERES
MES M5 SELECT i &,

(Tl ROEH]
CREATE TABLE Tl (SNO CHAR(6) PRIMARY KEY, SNAME CHAR(20))

(T2 EDESR)
CREATE TABLE T2 (CODE CHAR(4), SNO CHAR(6), SURYO INT)

(SELECT ]
SELECT DISTINCT T1.SHAME
FROM T1l, T2
WHERE T1.SNO = T2.SNO
ORDER BY T1.SNAME

7 SELECT DISTINCT SNAME
FROM T1
WHERE SNO IN (SELECT SNO FROM T2)
ORDER BY SNAME

4 SELECT DISTINCT SNAME
FROM T1
WHERE TL1l.SNO IN (SELECT SNO FROM T1)
ORDER BY SNAME

¥ SELECT SHAME
FROM T1
WHERE SNO NOT IN (SELECT SNO FROM T2)
ORDER BY SNAME

I SELECT T2.SHAME
FROM Tl, T2
WHERE T1.SNO = TZ2.5NO
ORDER BY T2.SNAME
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34 : [ERE7

SQL — SELECT 3 — s &0l @i, REEICo SELECT X&Mi ok, [DTLE T2 %
SNO THE#ES L, @E#MITE 1472 2 (DISTINCT 47), TLSNAME RNz #Er3 5]
EVIERIIES, JhEr 2R EMFC R Tv

FroEEILEEL, o T ERTHL. b, AEEGTRIOLIEC BIMGE
wHoTHHEHTES

A T2 EFHHL TV, LoTDIZET 20 TR UiRIHR sy

: DISTINCT ) #f# » T CEc K1 5, B LEREshin

I : DISTINCT #) % i o Towiewnw@TEIC KT 5, [F U RERshin

F
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SRS 17 466 - DB - 44

3T —Doo#F WA, TEFE IDHTAR0 SQL X EFICEREMAELNS SQL i E
fiin.

SELECT W%, BE% Y, FROM EA%F
WHERE BIEFHFS IN
(SELECT E% %~ FROM A4
WHERE &S = 'G1')

i L
S | BEES | R BEHFS | BED

7 SELECT WiF#=, EHEY FroM EH
WHERE 'Gl' IN (SELECT fMfufr= FROM )

{ SELECT W& ES, Wi&% FroM BE
WHERE fi5h&ES IN
(SELECT Mm#&E S FROM i
WHERE Wim#S = 'c1")

7 SELECT BA& &S, BAXY FrOM MY, BZ
WHERE Hidh&ES = 'Gl!

I SELECT BiFx{fr=, EiXT FrROM 44, BHE
WHERE #iih . BEE {5 = #E%E . #EEHS aND fafdES = 'Gl!
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R 37 : EfET

SOL B Era-ic 193 2 Ml 410 5 S, Mo SOL i, BaEs Gl #MaLiEED
BEES*EEF—7riblEL w2, EEP 337 B4

FEEF—7LVESESIIEELEWSS G 2EET aOmiishLwv,
£ THEETF—TLIZIE, BHFESIEEL TV
7 imT— N EEET— 7 IVOERPS, BmEES Gl THhHIADETHEEL WS,
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¥R 22%E - DB - Il

14 “HLE" RE EET RICHL, KO SQL XEETLEERLLTEONAROT

#ldsohn,

SELECT DISTINCT f7&ES FROM 85
WHERE NOT EXISTS (SELECT B SAESE FROM fEE

WHERE 7EEZ; > 30 AND H5, . MIHS - FE.HLES)

e TR

BEES L Hiff BEI-F| MEES | EEX

AB1805 | CD-ROM F5- 7 15,000 WH100 AB1805 20

CC5001 | T4 Z&NWHhAS 65,000 WH100 CC5001 200

MZ1000 | U # A 54,000 WH100 ZZ9900 130

XZ3000 | FUS4B 78,000 WH101 AB1805 150

729900 | A A—TAF v F 98,000 WH101 XZ3000 30
WH102 XZ3000 20
WH102 ZZ9900 10
WH103 CC5001 40

71 1 2 7 3 I 4
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RS 14 : B4

SQL T3 S, HMmmaEE ( 348 HEBE 48 oowTlEbhTwns,

O SQL I, [FERES 0 E#BA CWLF—yPEREICEELEy () BaES
2] tviERTHL, EREICE, F-oRKESFEESLAEMMT AL, [1E
HEA 0 @BATERERA L WL ERAFELZVREFS] ThY, Bvwiise [¥
ATOEEOERESF 0L TFoRE | Cha, ZOFOME TR, BREO "0 ALY
IPORROETEFTDHEL X MILbOT, TLEMEIIFz» L TEEIILEI. B
LA, ZOHMBIMAEOREYEy PRI TEO#ESETIZE S,

Ehb, [THETOEHOEREN 0 M ToRMEEFS | 2T 735 L, KZ3000" =
"MZ1000" L% %, Lichi-T, IERES THo,

R A SELECT $aFH FROM H 5
NOTEXISTS 4@ | SELECT $@FH FROM 7ER
=R £ WHERE fEREEL - 30

AND B BREhF - £ . EaER
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TR 26 FE - DB - FHI

M0 “#HE" F#he, BAThThoRERMBEZHR<2TOHAZRIINT SQL X&
TEREDIZ, a KASZESRREENN., 22T, “#HA" ZOMBRROEBY THY,
THREEF—=ET.

e GLERS, #*R%L, B, £EAH)

SELECT #-H&%5, $L84% FROM fLR As s1
WHERE 4EAH > ((_a |

7 SELECT MIN(44EHH) FROM #F AS S2
GROUP BY S2.{ERI

- SELECT MIN(H4EHA H) FROM #LEH AS S2
WHERE S1.%4FHH » S2. %% HH
OR S1.{%:8]=s2.1%H]

7 SELECT MIN(:(4HH) FROM &8 AsS s2
WHERE S1.{E5]=52.EH]

T SELECT MIN(A4EHH) FrOM #HE
GROUP BY S2.4£H1

P10 : EM () R

SQL - SELECT X -@li &+ o, ERENWTWEAF (BhthFhoRTRitHE
Eld~TofREY Y SQL) &R+ @ SQL E T 5,

<[ L h >

@D (a) LhbREVEEAH (Thbh, F£T) OAOHRFS L AR EHRTS

@ #8ur HH" #EGLoT, HET BXILTHET S

3 [FROM #EH ASS1] Xh, [#tH AS S2] 4525 a @ Pl fEfE3 A WEI & %
floTwHnaHENTES

<R L b >

@ [SELECTMIN (44 HH) FROM#H ]| FCii&#EL

& —oo “HH" #:2TooBECH-sTwEioT, flaEtirdiriuddsdv, L
Fofo THARNE TR

BlE2Eo bRMLAET, BETEDOFRS Y FEHEI LTI,
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T, BMEEOLBEES (BMa st () O 5 > THAEHICERT B, HE, A
WETHEELETAGE, ARG THEDENE-T AT -k b, TOi, M
TEzmrHiz, il GROUPBY #f5 &, B2 ol E-T{2bRTHE,
MRS E7id, FOHRZIT LTS,

IR A b 2 e 2 L, RIS 2 OR CHRELEEAHOREN A-TWED
T, AYTIREV, Lo TEMZVIZLS,

LA, fHMEEGEE0bon B Zdb DIl niEEE BIREYOB Z & L—AL
THL LW, FEFIIZETHWI,

HMEE L FREEE (51) o 1T s I8z, B e (52) #2754,
ZokE, ERGE (S1) oD W ofd, BEEoRMITFEICASAILES, E
T OBERWICB 2AKES, LoT, ERGEM (51) ofT—Fid, RERTHLEAZS
ALBL{IRBEALRBLT, FRIDLIET (EEARRKE LSE) OLEARTERTAZE
ke d, 2L, HMERGEEEIE, ol EEE RN S 0N HEEIR
FEETIPE, WAHERE,

51 52
HEEFES | HAE #5 [=%=FHA HEFES| HAR #5 |%FHE
0001 | ASA 5 S20 w0l | ASA 5 s20
002 | BSA # 25 Wz | BEA # 525
0003 | C2A 5 S40 W03 | CEA 5 540
0004 | DEA 5 3z w4 | DEA 5 s32
005 | ESA # S35 W05 | ESA # S35
WAHEH HIMER L, EXEIILE
(TNl sh o EH ok R HESeORE METERMEELTESNLE) (R
e ooo1 [Aza | B | so | > | ool | AsA 5 20 | #wEELL
W03 | CEA 5 540
W04 | DEA ] 532
eipEmm| ooz [ BsaA | & | ses | > | omz [ BEa % s25 | Rl
s | Esa # S35
stpEam| oo [ c2a | B | s | >[ oo [AZA | B s20 0003
003 | CEA 5 540
W04 | DEA ] 532
ifrEmm| o4 | DA | B | s3z | > | o001 [ AsA 5 520 0004
W03 | CEA 5 540
W4 | DEA 5 s32
strEmm| oos [ Esa | & | s | > | omez [ BEA % 525 0005
wos | Esa # S35
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TRk 27 FE - DB - FHI

M1 ECHNEFROBRELERT S "Bl X2H2. BROLNERERD, BA
R EREREL TS, AVG HEZAVWTREHICEROBABROVEEEZE S
DI, —ETHHNERRICONTE, BRlshah-kiZ0BAEE 0 &T5F
— & ZHRENCHAT 5. SQL XD a KAZFARZEND, ZIT, BF3HEZE 1
ELT, BlOZA3ITTLICAU Ty TENS,

CREATE TABLE il (
HZE  INTEGER,
B4 CHAR(20),
% INTEGER,
PRIMARY KEY (GEZE, Ff))

INSERT INTO #3#
SELECT DISTINCT obs1.i##, obs2./%, ©

FROM il AS obs1, #H#l AS obs2
WHERE NOT EXISTS (
SELECT * FROM #2# AS obs3

AND obs2.f5%= obs3.H%)

obs1.## = obsl.EH
obs1.#H# = obs2.H#&
obs1.## = obs3.iH#H
obs2.i# = obs3. &

H @ A N
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fi 11 : IEBF (77)

saL (-t 38 (EI5P 3 %), CREATE ik INSERT S #EHLTWAA, Mb
T2 @id EXISTS %o - a4 4. TTRBELEHAT i LrvodhiiEE
LS, M —@ELThPebdhnizdwhblihvdt, CofMidkoliholslis
VnEELTIE,

1) o 1 & LT, otz hm s b T e T ENLE,
— 1HHO#: EF =1 2EHEoEiz EEF =2

2) Bk R ki), Biles o, RE OB RidETa
— ElZE, BTELRE, BNTELWEARET S BRTIOEEIITELS

Fndy

3)2) ICHLT (AEolllF—yeTeERLT) 1 EThLiih iR (d4bh, 1T
br—yOHAME) 12OV THHL, ToRLEL, B S b d o Bizow T
B=00F—%%8RTA.
— INSERT MiiZ LB+ i3 4,

Fiden 3) ASINSERT L CEML AW I LT, TiddEO LA iz@aodf A —JTEE,
BTN ESICRTAEES, BEDz, YALTHAS A—Vd@lhiiug, TEHoLEH 2
E#{ER LT8R L TAL EVnEE S,

A L E] LR A Lk WaR
(1 1 Esiu 0 T3 oy TR
f 4¥n 15 1 RO —| | 1 Avn 15

| & 1| 1 &3 1
r =
2 Esil 3 OB E ol i vj';f-raf i
[ 2 | wIfA 41 J 1 [exeqsza] o |
iBE A¥0 3 | [ 2 =] 3 |}
3 1A 2 3[E B o3 2 A¥n0 0
9 3 [EFE11>3 3 y 2 & of o
2 R 4 4
| 2 |[EFEA13 ] 0 |
(| 3 Esil) o |
3 A%0O 2
a & & i
a R 3
| 3 [exeqqza] 3 )
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OB TERLAVI LR, HiaslitlRheROLIETHL WA 11 HOEH
Tid, 2[H, 3EHEICENLAZZE0HE "2 X4 L “eFd Ll 422" PEITE 2oz
FIC, BlEE 0 C, 1EEOEIIRENTERLAL WA bITE, AR TEILE,
fev T, RSO INSERT L L 29 6 BT (.

"HRE ICTRBINT S WE (ol obsiDEOE
y- -l nbsza}f_,a}&
INSERT INTO R E FAEECFOEFAFART
SELECT DISTINCT cbsl, &%, cbs2. B&,0
FRCM #i8 2S cbsl, #B A5 cbhs2

( WHERE NOT EXISTS ( +——— ZOSRHIFELEVEER, BNT 3.
SELECT * FROM #i8| AS cbal
WHERE l
LND obs2, Bf=cbsl. B&) [obs2 &obs3 T, B Uail FELEs] IsBinT 5.
L
obs 1 obs2 obs3
A& BE R AR Lk LLRE A BE "
1 E sl 10 1 B/ 10 1 = 10
{ 1 A59n0 15 J 1 A70 15 1 A0 15 }
1 e 1 1 P i 1 e 1
2 Esil) 3 iag Esiu 3] 2 Eril) 3
2 bl et 4 2 T4 & 4 2 L g ) 4
3 A¥n 3 E A¥0 3, 3 490 3
3 | w91z 2 ENEEEZENVE: | 3] wrex 2
3 |e¥trfa]| 2 3 pererqal s | || [8 [exeqroa] 2
BT BTN ||
() =1 obsZ2 BE=obs3. RE

S@ INSERT @i, "Bl +—7 iz somih g4 THOR S L Twa, o3
ey B 1 ol | P ep b B o

() obsl
SELECT Xo¥J A +E WA E, HEF % obslPbbkoTETWE, TOiW, obslid,
INSERT #2457 — 7/ AELEZRIEVESS,
&2, W 20oDEFICEHTLLO%E obsl BT 5.
a) obsl EEL EHF T obsliZiddw BE
(obslizd & B EidiBhn L i)
b) obsl Listo T . obs2izhd
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(2 ohs2, obs3
SELECT L@H M A FENLE, "BE #obs2 b ko TETHWE,
EviZiid, obs2iZi3fFfET S M T o ZhidtobslizidEY fRE T
nidi ey,
HE o SQL Tid, NOT EXISTS @ 4affL LT, “obs2. 4% = obs3. Bi%™ 4°%5
DT, obslizBEEFodiam+ 2840, MoLdi, obs2 k obs3 THAENELT
TwhoEFEMTAZ LIRS,
EwvdZ kL obsl kobs3 THEifESELVEVIT W Edb R EEAT,
Li=di=T, IERIE (7)) @ “obsl #@if= obs?. @3 o4 s,
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TR 26 FE - DB - FAI

16 “madh A RBRZEER" RICHLT, SQL XEFEFTLTELSNARRIZENHN,

i il A RIS RS0
Bm&EI—F | BREK | BlREeH
S001 150 45,000
$002 250 50,000
S003 150 15,000
S004 400 120,000
8005 400 80,000
S006 500 25,000
S007 50 60,000

(SQL 32

SELECT A.@i&I—F AS @@ —F, A.#IRFEH AS #IRFTH
FROM ik A FIIRFEEM A
WHERE 3 > (SELECT COUNT(*) FROM & A MIRGEEM B
WHERE A.#8[FTH < B.#HR7EE)

7 | m@a—-k | smaEk T | m@ma—k | #&Ek
S001 150 S001 150
S003 150 S003 150
S006 500 S007 50
7 | m@a—-r | #mEx T [ mga—k | emak
S004 400 S004 400
S005 400 S005 400
S006 500 S007 50
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fl16 : IEfZ (77)

SQL — SELECT 3L —# e &2 5 S, ZoSQLIZE, Mo SQLT1#F
DR DML TR L T (o 2Fh, "Fan AR LR # 173 oM L Tw (.
oLt l Il ToRIGEREEASRIGEHO b OS2l L TR E HA
B TOEHEN AL VLOETREE Y I T v 7T 5,

(1) % (#2) O£, REHELTOE, SF0~2#4040KT5MET2,

(SQL 30 '

SELECT A.#idI—F As @idI—F, ARIRTEH as &5
FROM THfh H [HIHESE AT A
WHERE 3 > |(SELECT COUNT(*) FROM 7% H [EIER7EE4 B
WHERE A.#8IFER < B. #HIEED

4

A FERFEHLVUE, B, BIREHORIEEVNTOERE DV E,
@ 1) “so01™ MRS, SIS 150 2HAZOE, “S0027, “S0047, “S0057, “S006™ @ 4 #-43
(#2) “son2” oifg, HEEFEE 250 #HA 2O, “S0047, "S0057, “S006" O3B Ed

on HMUEERT = Aw, 1FE "S001" ot 150
“Tdn AMUEEEST = Bo, 11FE "S001" ofElE et 15047 > FLAw
“Wdn AMUEEST = Bo, 24H "S0027 oflEER 2504 2 A
Tadn HIUEEET = B, 34FH "S003" offlisE s 150--A > F L
“Mon AMEEER" = Bo, 4 50 "S004" ol 400--AY 0 A
“Taon AMWEER" = Bo, 54H "S005" ol 400-AY A
“on AMEEER = Bo, 6 4FH "S006" oFfl A 500--AY A
“Wadn MU EESET = Bo, 7TH#E "S007 ol 50y LW
ZoHEiE, COUNT(*) k2 4k 3fEE 0% {hvochiith (IR ox&dt.

e, Eo HEBLEER" = Ao, 2FH 50027 BEMDELTw Ok, "S0047, "S0057,
S006™ A SR LD T, IERII YIRS,
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TR 28FE - DB - FHII

9 R SQL X & UMERRHI R LIS SQL X Lhdy,

SELECT DISTINCT TBL1,COL1 FROM TBL1
WHERE COL1 IN (SELECT COL1 FROM TBL2)

7 SELECT DISTINCT TBL1.COL1 FROM TBL1
UNION SELECT TBL2.COL1 FROM TBL2

4  SELECT DISTINCT TBL1.COL1 FROM TBL1
WHERE EXISTS
(SELECT = FROM TBL2 WHERE TBL1.COL1 = TBL2,COL1)

¥7  SELECT DISTINCT TBL1.COL1 FROM TBL1, TBL2
WHERE TBL1,COL1 = TBL2.COL1
AND TBL1.COL2 = TBL2.COL2

T SELECT DISTINCT TBL1,COL1 FROM TBL1 LEFT OUTER JOIN TBL2
ON TBL1.COL1 = TBL2.COL1

68



O:IERE (A1)

sQL 3B d 30988 (EID % 3 8). SELECT 0T, IN #ffio 7@l &4k DISTINCT
Sl HII W TR RIL TS,
B N7 Tid, MR o SQL L EEL T 6, IR 2N RTw,

<MREX D SQL XDER>
F# TBLZ mIgtt 'COLY LELE# 'COLY ##p2¥7n%, £ TBLL HbikaHlL

Tt ‘COLI #EiEA M35,

T UNION™ #2{fi4 EMEEizhs, LizdiaT, UNION C#&LA=2m SELECT
Torbbh—HidsboiibEsh Tl IS0, #lb,

4 TELRRIZ2, IN & 2-mR A4 L EXISTS &4 o A4 Mg i3, Gdidio
HHL LS EILERICE S, IR,

w7 'COLL & 'COLY @2 omBRHTHELTywaA, BUERIZRESE -, 5,

I s EEoT, TBLY (EfModE) HEELTwE Lo TBLY [ZfEFELE
{THmBLTLES, b,
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1.3 CREATE

¥R 22%E - DB - Il

B0 BRT—FA—AEEI AT A (RDBMS) OF—FF 4 2 g+ IzBRSAINEE
M Enan,

OS BT 57 71 N OEHEESR

A —T DE R
FHOFT—% D
EDFNZHTehiA »Fu s Z0ORE

Ho@ AN

¥R 22%E - DB - Al l

M3 #RIZ, (A, B) @25 TA=—72d 344 (UNIQUE #li#) MEBEIhTS
EE, BERICHTS SQL XTIDHMOER ERZSBOIENN., T, ERIT
REF-—OFEJENZL, T, TRTOFRESRE > THWiRWES (NULL) 5
BHOET 5,

A B C D
AADL BBO1 Ccco DDO1
AAD1 BB02 Ccco2 NULL
AADZ BEO1 NULL DD03
AADZ BBO3 NULL NULL

DELETE FROM R WHERE A = 'AAG1"' AND B = 'BB@2’
INSERT INTO R VALUES ('AAB1°' , NULL , 'DDO1' , "EEe1")

INSERT INTO R VALUES (NULL , NULL , "AA®L1l°' , 'BB@2')

H O A N

UPDATE R SET A = 'AAG2° WHERE A = 'AsABL’
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R 20 : IERZA

F—FF FoaFNlETAMEE, F—-¥F4 gt kld, Ty —2ExEHTL
HOBALHER ThbbAF—voERBFREEM LS EOZET, AANICREKO X
I EEHEBEAL WA, LiodioT, FRRIZAIZh A,

- FRLTOF TV = MM AR (A7 V=5 bER AT (ERBE)

s FAETOLI—FIIET LER (2—Fh RS

cAF—T-FT VMBIV TERTWAEME, HEFHSACWLEROER
- O A

fE3:IERT
DBEMS @# 511285 SE%E. UNIQUE Fl# ( 3.2.1 CREATE TABLE) (-5
THbILTWD, EREXOESESHIIZEWT, EREEMFCR T

T Z RO 2{TEHHIER S D2 Ol iz v,

4 :FERIZ, BMLEHSELTway 7 EEL (A, B) @#la+¢ ('AA0I, NULL) &
fFELvoThEiNTE s, HEEL,

oFERIL BMLESEL TSy 7R LEL (A B) @o#ld+ (NULL NULL) &
FEELEvwoTEiNTES, EEEL,

I:A="AA0I DF T2 HHEET L. ZO2F0BREA % AADZ IZUHTEE,
‘AA0Z, ‘BBOU #%3 CIZfEfET 20T, UNIQUE ##IK3 5. LisdatT, =
HAERRIZ B,
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SRS 16 46 - D B - 44

145 DBMS OFIZHLWT, EELESIZ NULL 0 A ESFd 28, BizAAZhTnwa
fEDATEEE T 5 SQL OflFNg &,

7 CHECK -4  PRIMARY KEY
7 REFERENCES I UNIQUE

R 29%E - DB - Al

11 PC ADATYVH—FOHRMTREZHEAETSF—XETNEMRLE, 1 &0
PCix, A0V hESICLI->THIINS ARV A—FAQY b2 Z2{HAD, “H
" #REEH#HT S SQL X0 a I ASHEYLHFWR Ehdy, ZIZT, TTFILVORL
I UML 2 W\ &,

PC gy AEYAH—F
PCID R O2lapny hEgs |0l  Uizyih—KID

(SQL )

CREATE TABLE HIfd (¥ (
PCID INTEGER NOT NULL FOREIGN KEY REFERENCES PC(PCID),

ZAaw hES INTEGER NOT NULL,
A E ! H— K ID INTEGER NOT NULL

FOREIGN KEY REFERENCES X E Y H—K(XEYVH—FKID),
I a |

CHECK(RO v +E&& IN (1,2))

¥ PRIMARY KEY(PCID, RO v h&HS),
4 PRIMARY KEY(PCID, RO v F&ES, X E Y H— K ID),
7 PRIMARY KEY(PCID, 2O v h&S),
UNIQUE(X €Y h— K ID),
I PRIMARY KEY(ROw MBS, XEUAH—F ID),
UNIQUE(PCID),
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Ri45: FET
7 .CHECK&l#, Mic AN TE L& ERIET S,
1 EF—dld.
o U ALER S — .

Rl11:IEf2 ()

(MRS Tv3) "B @ CREATE LSl S4 5/, "B iz "PC
g anEy -k, "AEVA-F ZHTANEF— 02 o0EEERo Twb,

Fro BRI ATy ESIZE s T ENEAE)A—FAOy P2 TOMAS.] L
WAL A H L OD, PC Sbhi WU 2, 0~ 20@EBELDT, AE)H— FAEERN
ENTWwhwAgy MIML TR, B O Y A5y ARGFELEWEEZ NS, Zhid
BT A X AF AT TAEVA—-F diofffera b odiZTEA L, T
i @ PC TS - AEVH—F T AEF—8 NOT NULL &l#ds
P TwaZ by E i TE 57259,

BN E RALE, ¥ —2 5 Ta0ddMbhTwa b d,

A b, BESHY (CHECK (Row FMESIN(L 2))) &b, 1" § L 2" &m
T Ay S HHEEF—IZRTELRV, 4, ZoA0y MESRO 17 k2T 3 M8
LEh PCHffmboEn T, £F—i1 [PCID, Aoy bS] 1245, LELD, BT
WA 7 AERRIZ A,

i3, WARET L WIRE 7 @iV, AEV A —F ID 2 UNIQUE Sl#ps B @ r2e Hilk
micEziud "HLAEVH—F" dBna% PCICITehTwa L9t AL, 2o
E-REZE “2FEVH-F" & "B A1 8ECREL 1 1OMRICE-TWS, £
Dickh, PLoD AEVH—FID" 2L T, "B 1 (FedLd) 17 kb, B R
EVH—FID 4% “Bifft" oplzfFfE L vt iwnz bz s, Lizdf=T UNIQUE il
LB A TIERRTIZE A,
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R 18 46 - D B - 44

45 DBMS OESHEHMEOSISE, F—FoEM EFEVJHBRETYEE, BETEF
—HBITA—'BMNFEE LT E ST AHFT S,

7 R 1 E#HH 7 BEHR I TFERD

Tk 19FE - DB « FHl

Mlds “#HE" &£, "I EoRSET—AA—A0EBRHEPIIOLWTEARLELOIEE
1,

7 OUHAE" ZOATHELHLEESIE, FACSELD,

1 "HA" ROVTHLHEFESE, "HE" £0EF-—TH 5.
7 OHAT ZONTHLHESLEE, ANBEATHS,

I 'EE ZOFTHLIEFHESHEESE, AHlF—TH3.

¥R 234%E - DB - Al l

B17 SQL I2BWT, AZOFEF—HB ZONHF—ick-oTEBINTVLAEE, 7%
BN - HIBRT 2BEOHEIZOWT, ELLBELAEIRENN, 22T, AHZE
EVEE S hA2HaNH5 2R L, OMRBHELRLICERMETEZ 2% T,

7 o | B 1 & | Bk
AZ | O | A AR | O | A
B® | & | O B% | O | &

v S | Bk - &m| Hi
AZ | & | O AZ | & |O
B# | O | A BE | A|O
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R 45 : IEfZ"

DBMS o24HH&iIz 03 s 8ilMEE, FhfhoBddildoEks Lodh B ERLC
B3,

[3.22 CREATE TABLE]

7 AHOT—yELERICHT AHETHD

£ F—=FOUHRHCRETIHBZLTHS

Ui MET LTI VEOEGHEEREO LT ARSI ERN THL., EBRNE
HELTWRE, —HOF—TACr—4OEM, Wik HEEsfof L EICMET
LF— OB TESHESEOLIICHL. Lo TR

I HLAEOF— ¥HFEET L0z, JodEOF— 05 F5fE Lkiriudtbin
EwiflThs

Ri45: EfET

EBFNTIE, DL EONEF—L, JoEOEF—HEHET L, FIhoBRIMEAHT
WZEENAER, ARBECEF—FFHINL TWEET 20T IERICLL, Toft, 7—9FT
BWIhH HBROAOIHTHY, EEEOMERIZOWTERELTWS DR EiTEn
IEhES, MEEFHIENTES,

[3.21 CREATE TABLE |

. AEME (TR 13 F - DB 54 W45 S
17 : IERRT [I» [32.1 CAEATE TABLE]
SQL S oS3 oMM, MEiciidsh twalEtiEsEE L cas, ZZThH
o EatyrInfefio CEEMIZA A—JLTrL—AT 5 b Sdvid Lt
V3,

A¥ HE HEES EED
B# v (EvEe B, BEES -

@ ZoMGg WE (A% ICBLT
ifin---FEE v, B ECWEZ T (O)
Hllke-B #IFET AHMEFTIRARTELWEIICT I LA5EE (&)
@ /- X (BFE) ICMLTE
BIN--AFECHELAVEESE S BN cE LS d oo B4R (&)
BRI, A RICEEE (TR (O)

ELELD, AT L.
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Fpk 16 FE - DB « FHl

Rl43 BEPR T —F X—2ZA @ "HE” RE TECHMT £H, ROLIITEFINTNWAS,
EXT ZOTEHIRT S S, BT S U ZOTH, aERIcEHBRINhS
LIzl izh, ZoEG, SQL WITHETAENELT, @hsodEnh, -
T, KEKTOEROTRIEEF %, WROTHRIINHF—-2ET.

] E3CH IEE

L i i #g

7 CASCADE -  INTERSECT 7 RESTRICT I SET NULL

A 18 65 - D B - A0

Rl44 FRELFZELOTND AT, HEOFEAZEETEF—FR—AEEHTET
Eiheol. F—HX—ZidFE a, b, ¢ THEZINTNS, HILWF—FEBMNTS
LEFL, EMDETHF IR TWAROMEY, FOERICHEELRVWEIS—E5,
IOF—IR—AIZ, BRIEET—IEANIBEOEFELT, BOLZLORE
Ah, TIT, FREEROF—ERT, |

#a | HAES | B4 | FEEHI-F | HEMa—F

#b JI—F | $5454

Fco | BRFEEa—F | M2 —F | AL

T Ta—-Eb—FEc 4 Ea—Fc—Fb
7 E‘b—oFa—-FEc I H#b—oFc—FEa
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43 EB7

SQLTERH#H % ERTLES, WS — (HEXHMr— 7 vofiEcHFe) L, ToBREGE
XF—7 V) OEET, EBREOITHELF—7VvoboELES) LB L 86, 8y —%
HELTWABRT— 7oL a—F (Bl — 7 vol —ExFsoy— 7)€, (LR
LCIE#MICHIBRT S & ISR ES 281, CASCADE ##/ET 5.

1 WEaerETHEET,

TR T TN E LW EOLNERET.

TR T — T AT AT A, A — 2 EEL TWAFICNULLFE 2@#E+ 5.

F44: ERT

#a b, chLNEF—EBRHICLT EMoEFREFIRBCILIRENELNLL, F
BOEFRFHEITEO LIS, AEF—0LvwodEb 2oTIhFBMIZEL, Ebd
P Ehbl, o OERAREIZE S, REdEa LoTERETIZRS,

[3.22 CREATE TABLE|

#a | HEFF | KA | FRARo-F | B o—F

-

#b | FEABI—F | BEARY

.

fc | FEABa—F | BHa—F | BM%
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TR 25%FF - DB - FHI

M7 SQLIZBTS A VIEBRTARERDIS, @b ENN,

EEXEZEHRTZICE, BRAM COEEVDEATH S,

R A >>D5E#ITIE CREATE 3¢, HIBRIZIZ DROP X &5,
RAA > DEHIL, THZ2BMTIEERNICEEINS,
RAL &R, F—FR—ADORT—ETHIHLEIRRN,

H 3 A Y

Tri 18 FE - DB - 8l

M2 BAfRT—F X—ZOFAIZENT, FHEOX (Fa—) 2#EI3HMELT, @Y
Lok R,

REFEEHNT LD

DEFEZE ST D8

EFa)F A 2AESHSEDCERAEEERCT S0
Ty ROow 7 OREEMDPEELD

H 3 A 9
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& 7 : IERE (1) ot

EX» 1321 CREATE TABLE]

SQLIZHBITDF AL M3 HH8E, 7—F¥X—ARBET "FAL " W) FERII(HMT

{HH, SQLICHBITFLFAL 2 wH &, CREATE DOMAIN & LCTHHENLbDIZRD, £

L<C, €@ CREATE DOMAIN X, #ziX "B b, "WEIEEE &5 HIREOM

DREHEPER AL ERTH LI, TOHOED "() ) HMED) T LvwIbidss, £
nERfAERE LT, BIANFICR W

T ERIERLIE FOLOE) R—RALLHE OIrT oEILHHDBIREDLL
TWEEWHIZ LIZh D, TOEKIZ, CREATE TABLE Ti7H 4%, £othT, &3
FAL v DEFREHEDLVEVTEVEWIbIFLeZv, # D,

4 : FAA4 r@OEFITI2 CREATE DOMAIN %4#vy, HlER3 % X X2 DROP DOMAIN #
M35, A, HARAIC, FAL  OEREZENT 5561 ALTER DOMAIN %
5 5,

D FALVEERLAL, T0FT "FALLT LLTEHEIND, BEEMICERS
Nz, Ebh,

I:FAL25B, F—I¥R—R (AF—=7) OPT, —ETLIThiILbhw, &b,

fel 22 : IERR

Ea—dfiof-da, BEMcHREEBoiEsi 2y cii-h, MEHErEE
EffioflxlnbmbELindadhd Livds, FhbdsEEN TR V. BRAOEMNIL,
FREPEOA YT F A AEEUCEHEEFEDICLAD, £F 2074 2@ X250 IZHH
hd, Lo CTEREYICEL, Py Foer0RE4EP 3850 Li2RME,

[323 CREATE VIEW |
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Fpk 18 FE - DB -« FHl

F31 WooR "EXT, MET, ER CHNEET 2hE5. chon®ss, kol
2= "EX—K" EEMTSHSQL ISR, 22T FTEROEBEEF—EXT.

E (EXES, HXH, mEES)

E (BMEEHE, BEL)

M (BERES, @6

EXEE (&S, ERES 4R M

Er—%

HEs e A BEH ik BR Bigh
001 2006-01-10 i AAAA 5 5,000
01 2006-01-10 ik EBEB 3 4,000
002 2006-01-15 B EBBE & 4,000
003 2006-01-20 i AAAA 3 5,006
003 2006-01-20 = CCccc 10 1,000

T CREATE VIEW =¥ —%
AS SELECT * FROM TE3C, WAE, #5, 0@
WHERE {¥730, EN#HT = 3008, 3 &S anp
ELEEERS = BF . BESS anp
WE.ARES = EUEM.EREs

4 CREATE VIEW {1{—%
AS SELECT 3. 1ECES, HH, BES, fSd, HE, WHE
FROM {30, WHE, @5, F3CE
WHERE {EM.EWEHES = @ . 785 anp
EW . BEES = BE.EESS an
Hdn. fMdhES = TR, 8585

7 CREATE VIEW EX— %
AS SELECT IEI.ZWES, HNH, EEL, 552, &R, B
FROM £, BF, fi&, 730098
WHERE {E3C.{ENER = HHE. EXHS or
X BEES - BRE .BEES or
. mihEE = FREE. mRES

I CREATE VIEW {¥3 &
AS SELECT HI.ENES, FwH, @mhdh, HE, HiE
FrROM  E3Z, EdL, EIEHER
WHERE HW.FYEES = EVHE. ETES ap
iy ARES = R, AR
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RS 31: FEA
Y2 —@ SELECT S0 B8, ¥a— TEX—K b ROMBIME £ DAL T,
EZ) 1323 CREATE VIEW |

F 1 SELECT XoFiz “*" ##-Twnai-HiEh
4 TIELWw

% : WHERE (23 L T AM20ZOR T 4FIC "OR™ #f#E-TwainiE)
I REHLWD, B’
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TR 29%E - DB - FAI

M10 »2A0 “AXREREE" R "YAMRBARR" Xe@E->T, Ya— "
A HAFRE” 2EHEL. COY¥2—{TSQL XEFETULEEROER E D,

A e e 2 F i S
M-k | MRe | EEX M@I—F | MGdEE | B

S001 A 100 5001 2017-03-01 50
S002 B 250 5003 2017-03-05 150
003 C 300 S001 2017-03-10 100
S004 D 450 S005 2017-03-15 100
S005 E 200 5005 2017-03-20 250

$003 2017-03-25 150

(Ea— “FSABIHAERE" OEH)
CREATE VIEW A@BIHAR (MHI—F, HERMEE, AREER
AS SELECT BREMIERE. M —F, SUN (HEH), EEE
FROM BRAS&7EME LEFT OUTER JOIN X B @R HATRMR
ON BRMSERE.HRI—F = YAERKHETERR. ERI-F
GROUP BY BRMMERE. MM — KN, EEH

(SQL 3¢)
SELECT SUM (ARIEEH) AS HEmREEAE
FROM 7S BUtHATSRER WHERE HifrsRi¥l <= 300

7 400 4 500 7 600 T 700
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10 : IEf% (7)

SQL — CREATE VIEW &, EZFSELECT X - @i, —2@ SOL L ENEF AR LT
Hidvs,

(B a— Mo fl LR OER) 2EiTT6LE THOLHIZE S, "LEFT OUTER
JOIN® TESMMEEGLTWwADT, "LEFTOUTER JOIN" o&fizh 2 “HEBRER #£0s5
T <THFFEha, /- HFEREu: "YHBAMITER ol —FIL ol
FHEELAA iz s,

&z [SQL L] 2EATT 5, A HIFERE<= 300 2oT, TEOREES, +
b, fa T— FAT 85001 E S00% AT ARG BT A, CO200FTNa HEERE

HFETAE 4001285, LizdioT, ERE (T) 1245, &, 'S002° & 'S004" 13, e
HFOERT HWFEEE IR NULLdSEShaoTRict s, T0HICERLEI.

T ) T S 9
Emad—F HFEEE AEEEH
AXB&EE. B&I—F | SUM (HEE) | wmE
S001 150 ( 100 )
s002 NULL 250
S003 300 ( 200 )
S004 NULL 450
5005 350 200
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TR 28FE - DB - FHII

B10 EFHARRC2—DEREIEND, ST, Ka—FRDDPTBRISIBERIZT
ETHEHFATRL TS,

7 CREATE VIEW £ a—1(IB|%E&ES, HAES)

AS SELECT DISTINCT #AA.HXB|4.EES, MA.BHAES
FROM #A

4 CREATE VIEW £ —2(ERB|EHS, MRES)
AS SELECT #A.MB|%EES, A . MNRES
FROM #hA
GROUP BY #IA.HB|%EES, MA.HRES

) CREATE VIEW Ea2—3(I3|IEEHS, SV, &)
AS SELECT EX5|%.E5|%&%ES, MBl%. 5V o, WEl%&. /T
FROM EXB| %
WHERE ERB|%6.5 >4 > 15

T CREATE VIEW Ea—4(BRB|%&Em, SV, HaRE)
AS SELECT EX5|%.{XPF, DBl%.5> 7, HR.BE
FROM EX51%, ®&
HAVING EX5|%.5>4 > 15
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110 : IEEE (v7)

SQL —WHAREAE 1 — B3 508 (X 3.2.2 CREATE VIEW). E# SQL T3,
WOFP ST T A SIS S 5, Til@@DIIDw TS T g LiaTwnd
O, Tl Dl @& s R 2 N s AT vw e i s g,

DHLEE rokE) TodolFETELIL
@HLEFE (ToEE) 0 T HUEETELRIE

L 4% (AVG, MAX %) 256883 TERw

2. GROUPBY #J, HAVING W#HwTwal&b caln

3. HEEEHEET S DISTINCTHEHWTWARSG L TELW
@b FhikEE TokF®) SUHTELZ L

: DISTINCTHEHWT WSS, WHETELV,
: GROUPBY W& HWT Wi, WHIETEEw,
© WIS AE

s HAVING A% HwTwdizsh, Wi Taiwy,

How o~ o
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TR 25%E - DB - FAI

11 =oo%k “WM5I%", “BR", "EX" EEERLTIEa— “HX 123" ZERFT
HSQLXMI 5, RITTERLOREND, CIT, EROFIOSIETHOSHZHD

EEF—LEF 3,
A%k R i
gl5 ID EFF {ERR HmEs i ks
111 PRES | FREPRE 111 EL 1,000
222 LFES | HREARRE 123 L F 1,300
333 HEmE | ErdgsE 313 ik A 300
i
S i H 5% | MRS | #HE
1 2013-04-17 111 111 3
2 2013-04-18 229 123 4
3 2015-04-18 111 313 3
4 2013-04-20 333 123 2

(Ea— “H3 123" OEsH)
CREATE VIEW {3123 AS
SELECT &S, WEIE. £ As WEIxHA, HE
FROM {130, ENGI4E, Hdh
WHERE {¥3C.H&ES = '123°
AND 3L H5l5E 1D = ER5l5E. ®5l% 1D
AND 3. MRES - BR. ERES

DELETE FROM [¥3C 123 WHERE HI5[%E 1D = '111°

INSERT INTO {E3C 123 VALUES (8, 'HE®MIE', 'L F', 3)
SELECT HtBI5E. &% FROM 3L 123

UPDATE #3123 SET (& = 3 WHERE H5|%E%E = 'BHAEME"

Hoa A N
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H:ﬂ 1 1 . IEﬁ (I) HEHEE (FR23E-DE FMI Ma)

EI» (322 CREATE VIEW)
SQL (% 3%) — CREATE VIEW (Z[94 LM, WHTELtYa— it @ TchHL, £
U2 SELECT X EBN 2 F o v 7 LTAT, TRNEFTCES Iz E, fhogiR
EFFrorTHERV, Fro 77580 SEOLIICMELIIET—- BT, FOT—
HCVIEW 2 E{TLTAT, BINEE —2oF20F 2o 7 L OWiHiZEESBWEL S,
Ea— "EN 123 2ETTLHE, ROLIITED.

ErEs P EIE e
2 S 4
4 H B s 2

T oHGIEDS T OL0EFI—FLEI E L TWLHLEEEID 2w BiEIEE 2 —
EX 123 IS, Lo TERTRRWL,

1 F7, Ca—oREoHELEMLAVERORE L), ThicsEa{dnLtls
BEWEZLIDE, 22 LrF bedAFREE AL IEL TS, €019
TWABGALET, Efrcahvwiiibdhaliizng.

% : SELECT o TR EB TR wAS, SR BELSeEZETTELWEE
AbNz, Lwimb, ZOSELECT X Tk "W5%. £% #HELIHIELLTw
LA, K-, TR+ ASEFfioTHRIIT LI TWE, F0BE, Bleaoksig
iE LipiriLidse bievs, 446 [SELECT Hi5 %% FROM fE1C123] 23<&75
=,

I Lo —0ETHERIHLT 2EOERE "2 6 "3 KEHL WD,
ZokE ERICEUShLIOIE TE Z0iEES 4 (MEXo4FE) o
PELL RO TENTTE. CHAERRIZEDS,
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TR 22%FE - DB - FHI

Bl Ea—OSELECT #IRIZET &Rtk 55, Bzt END.

7 Fa—itdLTHEeEET 5101, Ya—iodd 2 SELECT HiRAITTId7<,
TLDRIZHT S SELECT HiIfR B HETH 5,

4 Ea—izLTHEeEET 5101, Ya—iodd 2 SELECT MEXidToRicH
§°% SELECT HEFE D W hhitdiud L,

7 Ea—iZ#d 5 SELECT HifEizhhbhod, TOHRIZHTS SELECT #EENSH
N, TOE2—-ICHLTRGER TR &MTES,

I mOFRIIHTS SELECT HERIZMMDST, Ya—IiZHd % SELECT HifRAH
N, TOE2—IZHLTREERT2IENTES,

TRy 24 £ - DB - AT

M7 &RE 21— (Materialized view) [T 5RO 5, Bz HDIFEENHN,

BUT—¥NEREGHREL—LITHEEL TERMAINS Z &30,
EHFIRETH DL DBMS Al LIcEa— DT & TH B,
EROXDIZT—IR-ARBMEINZE2L—DIETH S,
FEEPEHERODALNIE 2 —EHFHE SQL THMAAATUET 3,

H @ A N
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9 11:IEET

SQL - Ex—aiERIZET aME (EEP 322 CREATE VIEW), ¥a—#f#HT 230
SELECT #fiiZ, ¥ ax—i2dd SRS hIUIV, Lo T, EfETIzL s,

B 7 : I () e

B ¥ 2 — (Materialized view) IZ[ 3 S8, BlE 2 — L2, K7 —TWEFELEHIZ(Ea—
D) WEEXEFT I 2—DZ L THDH, @EOY 2—05, AT LIBEETINL0IIHL,
BBY 2 —i3, R 7L v Y2l (BRI ZEDLSERIS, EYO¥ 43IV 7 CENT L)
HHEGHRDLA, COBEEXY 7Ly 2bv)) ILBTLE2—OREXERETS (L7
FET D). CHUCLY, Ea—of@ bd wigich s, EEGiRIC, BIRBEMFICAT

‘l\\::)«:

TiELF—¥HFL 7 AL LCEEL CTBMENS, &Y,

4 CORHT, BIZ [WHTELZE2—] OZETHDH, RN,
7 CHRBLY 2 —0FEBThH S, IEH.

I HEEOE -, Eh,
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1.4 &R

¥R 22%E - DB - Il

B2 ZOFEEDN SQL X@ GRANT Z2HAWTRETAT /7 EAEROHHAEL T,
Wirzb O3 ERNn.

T NRAT—FRERELTT—FR-A0HEMEFRT S,

1 Ea—it&oT, T—FR—AAOT77EANBEENWL, RFEE77ER
TEhhX3icT 5,

v ROTF—FEEBLLT, BEERTIEALTHTF—FORERSSZNE
INIT 5.

I ROHEAHFICHL, BRAOMEE, EH, B gl oiEeiird s,

¥Rk 21 %E - DB - Al ll

M7 JoOSQLXOETEREOHBELLT, BWRLORENS.

CREATE VIEW MUXHUSI% as
SELECT * FROM HX5[%
WEERE H(515E.FhEEH = R

GRANT SELECT
oN HHEZI% TO "8823"

8823 D1—HiE, FifEHdt “Hi" OTEBRMTES LIRS, |
ZOE2—DEREIL, TOE2—iZiT 5 SELECT #ifRE biziz,
$F#% “HIIE" AHIBREINTS, OEa1—IHTB31—-FOHEIIRS.
MHFk “HRIERGIE" T3, 8823 TETRERTE S,

H O A N
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fEl2:IERT

Fio a7y AEEICHT 208, GRANT (EXP 221 GRANT) oflHy— oo
WL TS, GRANT T+ #HT Amg [FOMERY, EOHEFIHERE5EzLL4
T#hb. Lid-T, FRZIiZHS,

7 :IERET

SQL Lo ¥ a—ol i (EIEP 322 CREATE VIEW) * GRANT SCic13 o, 342
ELFo Lo QL w2545, Fobe BREENF-RTCNL,

#nE, Ea— “WEERIIE mEm Ay W 060
ELHE EyeEE

CREATE VIEW ﬁjﬁgﬁli aS

SELECT * FROM HiF [

[WHERE W51 . Friei = "B J
ZRANT SELECT

/CIN W E|% To "Ba23"

. -

L53ZHE HElg3IFai— @EREISEIZo-H

7 : GRANT M3 (EZZD 331 GRANT) 2 ¥ 3MBl3 20Kz s, F
BCcHhsd,

{:E2—OfFEE (HE) 3, FOV¥a—23 5 SELECT #l%H>, f-T#
D CHb.

7 SEO LI 2 —OEREERFT D 65 S a—FiL CoZoERIZEEL
{Ez—c T HEHOEFEZTCHN CE2 X)1245d, Thd, ERIFHEL
TWwaIZEFaiiRThHa, L-oTEVTHS.

T : GRANT o To@Er, vhdie @), LoTRITHS,
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SRS 16 46 - D B - 44

30 SQLIzEWIZA TP/ FOUERERICET MO S5, @hboldlnn.,

7 HEBROFEMEIL INSERT, DELETE, UPDATE O =D T#H 5,
1 HERIIERLZFICEHTE, Ea—IZiZ@EATE 2L,

7 HERZHD Eif 521X REVOKE LA H W5,

I HEMZEF595I2id COMMIT XXEfn 3,
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830 : EfEY

FISELECT % ¥ & H o785, @325 Tl v,
{ HHOEHIIY2a—Icb TR A,
I {EER O 512 GRANT 479 .
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1.5 JOUSASREBICHITDSQLX

¥R 25%E - DB - Il

M8 SQL THWZA—VIIVOBEAD SIS, BURbDIEENMN.

7 COBOL, CREDREBATIEEATER N,

4 ABBSQLICEWTHAL, RERSQL TIRERATERW,

U A—VIVIBBRREICEGEATIET, EFACIRERTERN,

I RFBILBOBRERCVE-TLERDZEEOMET, EETOBRRSRBUMTE

T,

Fpk 16 FE - DB « Al

f134 HLAA SQLIZEET2RIRE LT, @EYWAbOEENN,

7 INSERT Z£fT7¢ 5#1iZ, #—/)L% OPEN L TEhiidhidi sz,

1 PREPARE REH5A 5N SQL XEETL, TOMREHSOT OV S APIZiEE
T 5,

7 SQL TI3—EiZ 0 T LOEGERSDICH L, HEBETIEN —Eiz1{rol
dA—RFLMEAZLOT, FOMZEA—VIIZE-> TRIELTS.

I F=FN—AETINr—aiads 0B8Rz a5 EilhdEE
W, A=V E B 117 EOEESDRNTH S,
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= BEME (F20E- DB T8 M 35)
rFﬂ B L] Eﬂ (4) 5 1361 A—YILMERGE]
SQLDA—v M3 208, A—vn kil BELE L TwL7—» (7)) ofifr: 3 <v—

Z@OIZET, COBOL# C Lol SafMT SQL (571, M ALM SQL 2w9)) 2#EHTLE
TIPS WIC, AT SQL TR AL BLELD, IERRIE (1) i85,

T LERoEH,LRITHE,

o A—vEEs THRFED WLk T, B Thb.

T BRELEOBREEGEY - LES, TR ch, EETbA—v
W5 LI, EBhThi,

R34 : EBEY

B ALASQLE R, o FiFcsQLE#AA LI EC A— v LB EHT A, SQLCILEEE
HUTZEd 2 LD TE 50 SQLEEAA LRSI, 14792 LB CE LW 2 5E
Vi, TO0A - VEERT S, LAY TIERIRYEL S,
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SRS 17 466 - DB - 44

933 o SQL Xid, COBOL 7OV S ATTF—7 )V A DL dA— EEFEAADEDIZH—
VIVEERLTWA, all ANBNEBUREBALENM,

SELECT * FROM A
ORDER BY 1, 2
END-EXEC

7 EXEC SQL DECLARE Cl1 CURSOR FOR
4 EXEC SQL DECLARE CURSOR FOR C1
7 EXEC SQL OPEN CURSOR Cl1 FOR

L EXEC SQL OPEN CURSOR DECLARE Cl1l FOR

FRk 26 6E - DB - Al

M7 RDSQLIIE ARICHTEH—VI B OF—IHETH S, 2 lITANBZREEY)
REAIREDDN,

UPDATE A
SET A2 = 1, A3 = 2

WHERE | a 4

ZZT, ARDBERRDEBYTH Y, TRIZEF—2ET,

A (A1, A2, A3)

7 CURRENT OF A1 -1 CURRENT OF B
7 CURSOR B OF A L CURSOR B OF Al
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Fl 33 : IERE7

A=Y REERTLLOOB I TFOLIITE S,

DECLARE # — % CURSOR FOR

Li=hioT, EMZ7CHD, (.51 41— Lol i |

FFH 7 = IEE (‘1’) AERE (FAE 20 F£6 - DB 80 B§ 26)
" 3.6 O S LEECHTS SAL 37
SQL @A — iz 508, H— i3 el Eic L 5 UPDATE ool it Fada
LA R, 2T, A—viEit B ko7, EREA IS,

UPDATE FHH
SET {EAhaw> F1)a}
WHERE CURRENT OF #H—' L%
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memo
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B2 —5ETIL

B, BEF—42E7N (TE) (CDWTEEAT 5. Bl 7—4F
FIER, HERHROBREESEHMBLLTRRLLELDTH S, 7—
AN—ZANEHEICH, BTEODBMS HRUCEHEKFLT, HRELLE
WEEE THREALT 30/ HRLBREERBR TR, F
EIBFRARBRTHTERBLTSY, E-R RITRREhTWVWS, F
EIOHEKE, ZZHhHRE—PLEI,
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2.1 BHALIEERER DR OBIET —FETIL

TR 26 FE - DB - AL

Bl1 BEF—¥YETINORFAELLT, BOHEYLZLOIZEND,

BEET, Xy =0T, BBRETIHSS,

KB AL TRALLEDDTH S,

RHE! DBMS ZEAT5H, 8% DBMS Z2HATEINCL> TARNZEDS,
HNRUEFOERBEZHRILLTERELIEDDTH S,

N

H a3 A
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FM1:1E8 (T)

BEr—yEF LT AME. BIREDS B, @ETF—¥EFLOHRMIZT 0L, MR
IT#H5.

T o (BREFL, fv F7—FEFL, BETFL) & GlETF—FEFLIIES,
4 RO AEFHe{EL - dmitgEEETL LS,
o iR — B LS TRE,
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2.2 E-RE (5K E-R ) FFHlf#sR

Fpk 18 FE - DB -« FHl

17 UML & DFD X EREEHILLAZADS B, @WzboiLEns,

7 UML CRT—-#DEEZCATERVWOT, ERFEZMHATAIENHS,

1 UML THRT—7ORNELRTELNWOT, DFD 2H#HET24EXNHS.

7 UML 2805358 —3 3 CH (G#AK) $324F—%> FEH DFD i2fY
T4,

T UMLIZEFSr8II#EEERT 7 7 AN, EREICHYT S,

Fpk 17 FE - DB « 48l

32 EFAHRHEFOBMET Y ETNCBIT2Z2HEOMKRE LT, @BYWZE0EFE
N, TIT, BABRI T4 T4y hERL, TOTIIEOLHELT., BA
EREOBIEEZERY., BEOLEEENUELOEHEIZNY, 2HEOTERMBERN
RIEZRIZfRE T 2551, "FR. ER” oBlEL, "7 30 EART.

1 kI T4 \
1 1
* 0.1 /
)1 1
E4 HHL

7 A4 BRLORWETABTFET S,

14 EFARFELTWARSTHTFHMNTES,
7 FRILEETAESTELEHENS,

I FPRIZLEZ<THETAEBEOONS,
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17 : EfRT

UML (EZD HiiEs). DFD (EEP Hisk), ERE (EP Bk oFhFholf
Bl coMEchs, BIREENHCE O,

79220 (EEP k) £ Lr—yoMFELidhicra0TED
12— 2R (P iR 2asFL—2a (P HiESR) #6851 7—
YO (A vy E—TV%HR) 2R TEL-HED

o arFE—z2rE (EEP W) i, v—rraE0ED
I ELw

f32: EfEA

BT — ¥ EF MBI ATy FATFABMOI—FT 1) F A OEREROBE, 57174
BoOZFEESETHI—F4FIF10E 1331, 18%, o sdErds,
ESPp 165 h—71F1074 ]

T4 PEEFHIE 10N FOMENBLD, EFdohwd f FLIFEELTL,
4 F Ao EF IR Ly,

T FHEETA EOBICEENEIIS: S, RHLEELTTFHEETFoMENOTBR

Twa, FHLEHMLOMEL 14 (0.1) ok, FRLLEFHEeTRLHSh
LT TIRTV

I 7 EAROBEHT, FEFTITIETARED Sy,

103




SRS 16 46 - D B - 44

26 PARIED PRI AT LO—EIZDWT, KOLE53BT-FYEFIE2EELE., 20
FEALELTHEYALOEENN,, Z2T, 1L x5, 1M BOH—FaF- T4 5%
L, ZEERPOTHEOMNWREED, FF—%2FET,

(PRI AT LOT—FETIV]

umE B il Hmay s

1

FITRR B &

P+ (FUAHFID, FIHES, {EFT)

T# (FIAEID, HESYA b ID, FHH)

BM&EY T ML (R&ESYA BIVID, f8a—F, #4, &FHF)

g E (FERLID, &% FLVID, WAH, Z3EHEE)

7 HEYANERNI T4 T4 EFRBEEL T T4 OMOH—F 1 F 17 4 1 d0f
Thd,

1 REFA NI T4 T4 ERBEREL T4 T4 23 T503NETHS.

7 HEYARIVIT T 013, PR ERE LD WIS T4 T4 T
Ha,

I FHIFCELUHTHBE RETESL3IZ/a-> T 5,
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RE 26 : EfEY

T AREEEE&EY A FvEOd—F14F 054 EIELw,
'r :‘-}ﬂﬁ-c‘i?:clvhu
I IRFICHETE A LA o Ty,
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¥Rk 21 %E - DB - Il

B4 BHIL—IIkOEICSAGNTWS, CHicETE E-R BEEERLE. @V
E-REiREND, 22T, 1 * F1#&0M#EzET,

(EBIL—I)

T2 RELHEM ERELTVS, BRAR—DU EOEYBREEDSNT
BY, BYHEO 1 AL ELOBEEDSEREEDS, —DOHEE 1 ALLLOERR
PMEYT S,

7 BTl
. 1

2T

1
&
[ ww P =n9E |
%
| &
I

[es P =znE |
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4 : IEfRZY

E-RENCH T M8, BIREENFICR CnZRY, BIREoR L2 FICFH3idsa
2295 BIEOPICHLMEOSZ BT XCTE L CHDH, T ", “THEHM. "B
DOESTXCELTHD, £2C, "HE . MR, "HER ORELHCERTIUIRWY,

M Co&tEHEDE, "HERT L B BENEORFRICHLI bR S, COME
#ERETERTLE, LTFDXHI2%5,

HER IR

EXEZOMEIE, ERT T4 T4 EFHWCTUTOLICEREL WL, BEXICR Fh
 “HYHW LEoTnwahli-®, TOFELXED,

HER RS R bR

COMFEERL TSR 2 50T, ERHEYICE D,
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¥R 234%E - DB - Il

B1 #HAELFOMENRORFEZMCTHESGE UML OV SARTRIBTSEE, a, b
KALSEZEEOEYZHEGEREND, TZT, EV5A0A Y AY CAREERE
EE-R

(&f)

(1) TRTOHBIIAHEEHETES,
@) Fizk-oTEHAEBMIAHLEZWZI EHHS,

L=l [ |
#HHR N %
a b
7 0.. % 0.1
gl 0.. % 1.1
7 L. 0.1
T 1..% 1.1
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fE 1:IEERA > ﬁae;ﬁﬁ

FHEIZNTLME, MEXTIRUMLOZ 5 2B EERL TWLY, il —ndT6 Cio
T AECIEBIELERL LY, BXIIY T, "HEA o4 A5 22 —28EL,
IS g A Y AY A0 (O 2EALLH. 0k EEIC E o—Do0d
AR AERREL, THUIHNTDE "HRAT A A A0 (WD) 2ELL C0LE,
0T, 1T, 2RLET @3 EEELLONES L RIES,

(b) MIEREEZLL,
FF (1) (2) 24, A, RokjcEibhi,
- #E A = AR 2001 4
- AFHEREIIFETE L0T, 2000 fE L 2002 A EEE 20E) 5w,
[FATOHEANFFETES] B ERIL [HETEhWw] r—A3kd, 74b
HNULL LTS 07 EwiZ kidew,
BLEED, (b) oiEfE M @il ohdeo, N1 281325,
—BiRA 3
(a) DIEMEEZLD,
-[SEXFAGL AN AEERFEET S
(F) 19994, 2000 4E, 2001 4, -
-[HEIZE s THHEF AR LEZWI 2855 |
flziZ, 1999452 0 A Y, " oLy A AT A HE Koodhh
- R, LT CL#T

ELEL D, (a) @IEAFE [0, %] =8I 7 T34

ELEED (a) & (b) IEROEEGIZ0H LB SRR L5,

109




TR 25%E - DB - FAI

M3 SF—FEF)JTOEBRT, —D0I T4 T4 BICENEORERELE, °R
EMGET—IN—RA LICEETIES, —OOT T4 F42RELTEELE LT,
BHEORIBERT HRITENN,

ZThENOROEF—ITH L THRIIZT Ty 7 A2 EHT 5.
ENENDROEF—AOMHPEEMHEEEEZHRTEEIICEENHET 3.,
ENETNOROMIER QRSB MIE R PR T B LD ITREET S,
ETNETNOREZRT HAMF—DHBE R EZF—0—MET2EREF ITER
5,

H @ AN

110




R 3:1EEE (T) NEW

> 22 2%E

BRI 74 7T 2EANLEE, BMEXOLIIC, Z20x 7474 MicEE0

MIEAELEE, RMBEF—IR—A 20Ty 7474 TCEELII TP 4%

BHEL LD, TROWCTHHTHLE, “RE OPIEHBORR - FEREL L CEXRLLE

WEWI WA, TOHE, ARo— FIRAHE TR uIL 64w, #iZ "R opiciBa—
FEREEL TR T H2EGUE L TH L.

[BFod] (FHEEIES—)

@HOPICR, AROERIRETE I TVWILD08H D,
—OOEREIZE, (0L BEOSEFREINLTVS,

& H o
o D_F * * :_}:
b3S fERT
@x&wue

@

d ™
2Ea—Fl|1 ¥ I—F }* 1 a—F
¥ SHI—F i

\ \4

ZC, SOOIV TFATABCENEOMIEYELIEET, TRERBT—YN—2Z LI
EETLBGIE KOLI LWL D,

D=2 TFATAEICAD WK 2 —25&T5 GERZTF471)

@ZDHEM= s TFAT4AEBHFORDIL—Yaryy i wihd 317 12k b,

R TOEM= Y TATADEF—IL, “KOFEF—ZEHLALOICLY, ThELDH
HFO_EZ~ONBF—I1%D,

Lo, COMBEEBRL TWLEIREE (=) SERAICES,

111




Rk 17

FE - DB - 58l

31

HREEERSRICBITS, R, A%, TEO=201 51571 OEE%:ER
EELTEARLE, TT4574 a~c QEFESELELT, B0 ENNL, 22
T, 1 x 3I18Boh—F4FUF4E5ET,

RIS s 1 T B R
MamI—E | 8es | tARI—F | ftARS | (tAAM | HEAGE | FFEK
001 R &80 Z010 P 98 1H 1,500 | 1,000
001 R A Z010 PEE | 10A15H 1,400 | 1,500
002 S b Z010 P ¥ 9 H20H 800 500
003 T f5 Z015 QMlE | 108 8H 1,600 | 1,450
. 1 * b * 1 .
E-RE
a b C

ul TERE Rt A%

7| fEAR Hfbe LN

T B TERE fEA%

112




Rl 31: ERET

T, EHiEL Tz T4 712 Ml 5. YmEREEEGROESF -, Baa—F, &
Afa—F, AR Thd, FF—cEABY B0, FLEMma— Fobt AR
ToT HEAMESFRELHTHL, HAKT—F-LALSR, (Haa—F EAHH) — It
AR, ERE VO TMERERESH L 0, IhEST L, REORIRENS, v
FATFAI, ERT, HEAKT. EHRT Ll UTFokdichs,

Hdn (Hao—F, #Sad)
A% AL —F, fEA%S)
il (Mdno—F, AR, AR FERED

ChooMEL+ELLE, BREEROBIZIHE, CAELEROMIZIYE0H—71F
NF4FBHLIEY bbb, Lok, ERfRzrLs, EEPNesHh—71F10741 ]

113




¥R 234%E - DB - Il

B4 ROFTPzVbE (A XAFAZERTH) THET 2887 —FEF)VEEN
e TIT, A7z FERUEET Y EFNORRIZIEUML 205,

136 : #58 |

7 e PYear - Ex 1 5 ]

T e e Y 55 |
YV rem A MNeaet U aa M Ee
S 7 g oy L ¥ sy DO ey

114




fE 4 : IEEAL [Elrm5$$

Bisr—ryEFLoELHEICETLMNE. EFLoERDRIZIE UML £ e 2 wSHlads
LI, EEEE LSS, EIRlEENFCzF v P LT, HEESBWELS,

<ELID>
@ "R CHAE oEE

—o@ “HhT i, CHAK L, EINNETEEDY.
2 AN E HAT oM

—o@ AR I AT IdEES L. BN, i3y,
BLEX D, ERRIZAIZRDA, Sold, BEITF-v 7150,
@ HAT E CHA" OoBE

—@0 &7 I HAT REESL, EIE A IEEL Y,

115




TR 28FE - DB - FHII

M6 MHOHEOBFEERT EREELT, #ksolxrhy», 22T, 1 * %1
WEOMESRL, EHROTEIZESF—%, EHOTRIIABF—2HT,

B
EMEE [ B 4 BREEI—R
SR
BERlo—k | BEBAE
38
BERI_k | BEES BEHN
=E
BERE sk
7
g P sy P—Y pm P—X  oax
1
g PPN Ben = ps L ms
)
Ew P s Y pw PP—F mx
=
Em P zmn P—E am P—Y s

116




16 :IERE (1)

E-REICET 2MEMEE. =9 v oid, EholFEeEMHTEFESICHTL, £
e [FF—LiEF—olfFE] 22T 755, ZOLE (2504 1" 12, H8F—
A “#" (ZhsoT, ENEECMALS (HEH). Zhd, Tobbr 77 HoMEc
HEOTERTL, TOBE ZOMRCHEDII L0, fERIZEES,

E 4l
EEE L
L L i) .
R o
Epifs | K@% | S#HI-F
o BE
T pEmy [ mEE
1 L3
g 3
epfia_ V| SHEY | SROW
— 4
w

- 1 & _pr
@ | B i

117




FR 29%E - DB - Al

5 ERFFLIBWT, EEADSI VAR A ahDEEB DI Y RE VA b E
BELTEY, 1 YAIYA a WEELELEZHE, 1 YRAEYA b BFELEL
DLHIEE, TOLHREEDB ZMEESD,

7 RSk 1 EEE A E S T IEEE

Fpk 18 FE - DB -« FHl

Bl16 KO E-REOSERELT, @ boizEnd, 227, SEEOHIZ O L EE
HZTLOLETE, £, HOEBEERS O LT A,

*[ Bl

ik

7

FRBOKE D BABOYHE TS 5,
MR 2 B ORBISE TS 5,
ML T TE#E D,

HRZ Ry b — 2 BT 7 o T,

Hoa A N

118




5:1ER (77)

BEr—F¥EFAICMT A0, MEX [£RADSf FAFRadinEEBOS 2 ¥
YADEMMELTED, adHFELEERE, b FEELE OS] G brirkoBEoL
ILMFBETHL (L, BFEOBEEIFETLINE, TOREOPTCEENTEL, Dk
E BEoBERES L R EEL{EA). COXILERB FITERLIFINE, LaoT
(7) DERIZAEB, BARID, RIS OMERRIERA DI LEERLTWE,

£{£B
» b

""x\

4
=
53

- (SYEEDF) -
—— W oL

B

R —— 1T MRS

ERHA— 5

o 0 0
| |~ |~
.

-

16 : IERR7

DERESFOLE, TECEEEZEC, ZoMFEEARTLEREOLIIIEL, ZoEEL R
MR EMFIC R O, b, BOEBRE IO M- THET 52, ##8 CD &l CD o4
FICA—A (003, #HEH 03) OZLThd, HOERZEDL L, FEEEIV—TLTLEI.

F o Tl CD o hakiE Shuowiiriud, FEEE CD o8- $ {45, ELWvitid

4 E@LH, 001 (#4) — 004 (FEH) — 005 (BEH) Or—A0L503 BRE
Plhiztedyr—Abdbsb, Y

Y EFEESOL EEOT, 003, 006 DL I EF LGB ETET S

I:ZOLIEHEOBFEEENTILORF Yy P ZBESTCHS (HCIRER
F, EFEXTRLTWAELET)

#LER (3) HL#E ()
HECD | #lEE FHLERCD HECD | #HESH FHLECD
001 Aot 003, 004 001 A 003, 004
0oz AW H | 005, 006 \ 002 FBEH | 005, 006
003 HHEE 003 SR
004 EEE | 005 004 EHEE | 005
005 BER 005 Bl
006 EEEH 006 BER

119




TRk 20 FE - DB « Al

B3l KOF—FEFNIZENT, "S#" 12707 OBREEL TEYS O EA D,
ZIT EABOBMOBIIEEEZEL, 1 * [Z1H20LEEEHFT, £/, B
AL YEET & YZHlET Bo-NE2ET,

x BE
g B * = « ZWE | A
7 OE# S 7 OB I A4

120




el 31 : IERRA

E-RENZE3SEE. HMERT #7171 OBMLL CEY L b0 2Bl 6E R
FETHL, 7, HERKOLHIIERELTELL (BT, "8 0747107474
I ERET D).

M1 ERE (i3 ERE) Hiae

< EHE L T oMF>

O tE2o "R GEERES LD (EEo T HhL).

@ koo "ZH CHLT EHET 1ok, oFh, @l ik EE oFs—
(R o—FLL) P8 F— L LT ET B

< I Ok A (EEE)T OMER>

@ wEho “A ()" 13 E@EoFEFHYL TS (RO =FH Shb).

@ UEko0 "TH IHMLT A (BEE)" 20ED. oD, F DI N ()"
OFF— (A (#HF) 7—-F&Y) FEEy—-L LT 5.

< Tl kAN (ZEE) oMFR>

@M wEho “A (Z#HE) & HEoFErZFECIL (EHEo "ZH 1H3).

@ koo “ZF oHLT A (Z#EE)” ZUEo, oFh, F#H I A (%
#HE) oFF— (N (ZFE) 3-FLE) 8y - LTHEET 5.

Llb#dlmak, “Z# Z0HEOBMR Rolichs,
(a) “#H oEF—
(b) "N oFEF— (Hob, =Z#Ht)
(c) (@ L (b) #@EGF—LL, ThicERT2RE
IhooEElIA T BREENFCR TN

7o bR (b) YT LELEZOCNLY, FEROFEEELIL Ka8% "N

OFF—IzTLHEDE, A (BiE-ZFE) o—F-RKAIZTaH8Lv, LoT A
7474 DREFEY RV THD

£ i@ (a) (b) CTilAewd, KERSH#ZLIcRETIL0L0T, [BEHO-F,
o —F @0 —F -l eL. £9FLDLE (o) YT LOT T
Ir7474OBREVEY, EHTHL

7 i@ (a) (b) THfed, ##—BELOT, "HH 74741 OREIE Y.
(c) ithZbhvwoTEITHS

x: kito (@) (b) Thid, TFHAE-AFELOT, N 7471 OREIE Y.
(c) ithZbhvwnTEITHL

121




2.3 RRIBESRIAETIL

TR 284E - DB - Il

M4 &, & KROBEEGEISRIHEBOT—LXETNELT, EFNVA~CDHD=D
DEBBHINE,

e =g
"
BlIFd

NEIHTHEME LT, BORE0RIAD, HMREEKC
EROMEE ML VLR, EREOMNERIE, BFLLTRRLT

Wad, ZIT, EFNOREICIE UML A, {BE) ISEMOB & 7O 95
RUBWIL2EETSHNIKETH S,

#10.1
i R % 1R (B)
1 % 1 % ——— %
Ma—K g | @o—x AT — K

=l fRa—K FE# L~V +

EFIVA E5FIVB
1 %
His HEEREEE
. A 2'@ P
Mo — K HFHMo—K
|gmr AL = o L
EFIC

7 FHUVERLRVERTSBE, LOEFIVEERTSHERRY,

1 YDETNE, —20FHEIEHOFREBMILHFEIhIRM 2R CEA

Wy,

7 ETI)NV B ZERT—EAR—RALITRETIIES, FOMBMI—REASF—L
T3,

T EFNCTE, HROBFHREVNERLLVEICHKEZBETLENDHSB,

122




4 :1ERF (T)

Yb—ady7 (I 18 M3 208, Her0EFLEROLIIL 5,

EFLA SRR LN, FERTETAMEEL (BTHE 2R L—-ary
w'Fs

EFLB: HOEBIZ L TREl s R LA-EF L,

EFLC: HEHE My TFSELT, OEOoD Hl T4 71 CRIE
WiiEFmRLA-ET I,

CheoiiE EEms, EREENEFCR TS

ToE oL R TSRS BrAHEoNE] LS-oTwaADT " 2 B E
WLTwE, ZhERiNT 28E, EFVATIREENGEOHE: 2bitoTT
YTFATAEOLOERSELVE VIRV, Litdio TENAWLE |z 5, o=
DOHEFL, H#LSLERELL TR-TwaAN T, F—FOilMTHIETE S,

A TEFVMALEFAVBIR W oFOLES 1 ChoTwaDT, oD
LEFFERAREERECELVY (HEoHEFOTRIFELLVY), EFAC
OEFER, HESo-FETHB - Fol G4 E "HEEE cEsEa ik
O, FOMEEn it LitdioT, HEOBEE, LSRR T
Lt TE A,

w7, OB —FEASF S8

IR, EFACIE nfn CHTHREEFAMICEETETLEIOC, M@ LinE
HizhlgER g AT s kv,

HMmgo—r FH# - F
0001 0010 1
0010 0001 Jﬁlﬂ@I
0002 0003
0003 0004 > TER@
0004 0002 J

EH:EFLCFRERETZA

123




R 24 €6/ - DB - AT

M4 ROBET—IETNEEBRT—IRN-ZALICRETHIELEL, REAOT—¥
EFINVEER L. BYRLEEMNMEEINTVSbORENS, TTT, EFILO
KECITIT UML ZFWW5,

sy |05 o[
BT
T ag [0 1] oo |1 o
7 ag [0=* 1] g 1 os[
v ag |L08] oo ok 1[0
x a1 0X[ g 05 1l

124




r‘a 4 - Eﬂ (I) BEHEE (PRE20F -DBFA] M341L)

P Na2szmEl

UML @7 5 AZ3 5M8. 282 0MRIFIERBEET ML D0, 1 HEOMFRIZT

I bk, ToHE, BREO LI, Ok 7—TE2EERL, Ol F0EF—
POLRLBEF - FEF—LT5, L, FEEIIMLTIEROLICELS,

D VEDDOREEE, 0 ADSH* (EHIER) O ANERHTES (MEXORLIY)
@ —ADAIL, 03pSH 5T CORMICEASRS (MEXORLY)
<Ih# "B V74741 LOBBRTEZLDL >

@ DEoO0&KIE, 0 ADSH* (EFR) O AERHIZERTES

@ —ADAZ, 0#tE 5T CRBICERTES

® RH 1S 2D 13 AD—A (WFhbASF—Ic%2)

ey, BRI () 12kd,

125




TR 24%E - DB - FAI

B3 ROWET—IEFTNEEBT —IR—RA LIcRETEEE, BURMERAF—T
EFTEND, 2T, EFINOELIZIE UML 203, BREAF—VESZPORE
MOTHITIEF—%2, BROTHRIEBINTEF—2ET,

(I}

F&E | SE

| EER

e mE%

3 -
{BmE ) K 5
& (0.1

ERTAT) i)

7 s EREES REL)
we (FHEBY, BEL)
HAK BREES THEES %
1 BH @HEES, BES HKH)

e e . -

I #EH (HEES AEA, BEES)
mas WREET. TREET. 0

126



& 3 : IER% (T) eam)

EE» N2ERE]

BEr— TN EEFRAF—vORDHEICNT ME. T7LoELICE UML £ Huws
Ev i flidid 4 0. MEXoHOERot T E, TRIZRT.

7, TROHMOA—R—3 4 7R TI L TOMELY, ChE, KoL) IZMEATF—
TIlEET L Ay VRER R voT, EFRIEIRATRY,

s (@RE#HS mBH BEG)
iz, HimHETREOMBEEELL, THOEMERLE, "Hall vw)iMEOfFEs

HouwaZkdcasn, WMEXoT, "l oFF—32 #GEFsrTmEHFsOES S —
2% s, TLCREICEERED.

han¥ (AmBHFS TmAES, )

PLEX D, IERRIE (=) 12k 5.

A AMEIIR TS
L J
i kW i ™
&
[ =]
H
g |
4 | mBES
BEK i B %
/4 [ | (s )
BRI 7 <
#mB| 0]
#’Liﬂﬁf; i)
L 4) L & y
7| e e i A
LirLl, #7 %4 Fi2vihi LR ORIy 4T
R EF%w Fshs

127




TRk 284%E - DB - FAII

1

INd,

UML 2BWTRUABEREBEO T —2ETNVIIETI2HROS S, HYAED
kNP, TIT, BRORBEEOBBEIRAVEDETS,

A i
ABEAH HEEESH
¥ i
Lf\\\ ///%A
1 1
SR TE R & W% R
mmaI—F |1 L.k | ERER | 0. % 1 | SRS

7 1HEBOMGEE=OORMICHOTAETS &, “ERHER" T—42% 2 fEMN

1 2HEHOERE—2OFEICAETL YL, “AE" 743 1#FEMXNS,
7 BHMELZDIAEIEEL THARWVWERYPEET D,
T HEOERAROIERERREFEL R,

128




1:1ER (7)

UML #=EEICET DRI, B4R NER I W T (o bl Chbdud, LR Lo Jife
MEF—& 2o TELTANEV Y,

TR 0017 &, AR A001T E CBO0LT W TAMET A A, MRS 7
— &2 001,A0017 & “001,B001" @ 2 fFAGRINEIE (CfEMERT 13 TS
W oMy TFATAICREOT, F0EF—, Bma—F, SRy C
Hh), LisdteT, Z@oidilidiE Ly,

A 2HFEOBES 0017, 0027 #, —O@OFEK AW AT AL, “fEEEST T
— &z "001,A001" E “002,A0017 @ 2 {EASENN - WETENA, AR &, “TERERE
m EEH 1OMBIIHELOT, EX—d [Bao—F, &S AREABL 2
rEZENE, FEFT2FAMERE I LIZEZOT, OBy,

oo CEERT IDH LT CEREST LM EReoT, Foid— [EmRo—F, GRS
BEZ AL, BTERIRHRE TRV EWLITEY, #HY,

I WIS E 2 THEN ., AWM T, FEBEL CwWIEREm LT A,
TEREEG WA LT, AT i 0" oS A bbb TH S Z L ATHLE
T&d,

129




TR 25%E - DB - FAI

M1 UMLZBEWTELEHOT—YEFIIOMRELT, BYRHOIZEND,

2B
mEO—R &%y ¢
&7 A—REROBE
- EITBET
2 T
1 *
Eﬁzi BET |mazs
B3 A
1 |8 EH
: e | BEkE
1
am
BEI—R
{E77

140 “FEERS" F—FZERT S0, 240 "EER” T-IDEHT 5.
“HER" T2, BEOHERERZT TR, BEOEREKRLRERFT 5.
BEY, SEMICAHBEORKEZLEETSIEIETER,

GEHORRS “HEES" F-FMT “EERE" F-YERRTES.

H @ A N

130



F—y¥TFLOERICMT LEHE, EFLOELIZZUML 2 Hva 2w §l#did o sicik
&, MEcoReERotEE, FTRIZRT.

e,
UL E
mHI—F [ —& 5 Mo
¥ EiEET
1 7
* 1 WA
WA L RN oBE ERE N EWE 2 CENRET 5
EEHE, FORG N pa—— W5IES B HE D, HL
R ) . 1 «| WEIH M#aHT, F0 00
F4ERTWE Bl Cigas .]EFI T— I:‘l:ilﬁl Cofith
5 #mﬁ! l;&a&"’ i
1
o T
&Wa—F
Rt
—

COEOBFES 2 EBIREENFCR TN,

FIELWy “fERRELE " b fERRT LT VL= ar iy 2R HTWA,
T, 1o CEREG|T F—-FEESTAEEIC 2000 fERST— ¥ T I
TAHZEREELTNWS,

ARG Tk, REBERARICHERShL, LicKo T, FERERIZRE
BRI A LR ca v, Lo €, BITE{E MBS 28 2 oo /e i B it
FEBHCEET AR CEL GARIIBAEREE L) L8,

7 RG] P-4 AARBEMLCERoBR LB R ERLCwL0T,
Thaflidiud, AMEORREZIEET L2 L3R L TaR.

T RG] ik TE—a BEEoB#LT Y] Lywidl#sdbioT, mEOR
Led RS F-YHET CEREE F—yidisciiv, R,

131




R 19 46 - DB - 44

B3l KoOF—4EFIMCETEEROSS, BESZLOEERD, TIT, EFLOE
iIZ UML 2Rn5S, 77 2G0RFEO 13, ThNEHISATHE I EERT,

&E
T kﬁ&mﬁﬂﬁ—ﬂﬁgl
AUy Lanze
* o
/R e L *H S5 yyias
P 1 AR P
potest WEERR (1 x L
- i
K 1 r——ji——l FE30A
K - o1 Slumets
! e FE
4 .1
[N

HE=EHoliaEeE
TAMED RS AP L5 LOMEMSEER ETORMCEROSEH
+AMD S Y8 2 OFONCHEERETOTECHROSEH
-~ UMD b5 AL g S OMENSEEH EF TOERRCEROSEH
—HHEED 5 4T Lea LORASHSEERETOTECEBOEE

7 OYEE" VSRR, b alt SR A AMENENS:
IZEFHENAdhE sz,

4 ChI2HrIal ZIAOBBHEIE, EET FSAOREEH I SICHET
THEEZDIZFHZNS.

7 YRS IS AO—D0DA( A AE, AELHEOEESh—
HOBHERET S,

I "BE"VIAOAAFCAREHEI-EZEICfES A,

132




el 31 : IEARA

F—¥EFNOMBICMT M8, BREZNFCRTw biill, ZoE,LROL
T EAENTES,
BRAET 77 AR, BENEE HRNOMEERE L FoTwD
-brrHray y37AR HLHOBLInEOEHT-¥THD

T
IEfTHL
RS Sy Ak BE FIAOBIIAREHED 2 oSN TwE

4
L)

Mo T otz

OC, MDD Y AY AL AFEBESHL, Lo TEYVTHL

YRR FI AL Y AY AR mBRERERIER SRS, LoTEITHS

133




TR 29%E - DB - FAI

~

2 EOF—FEFNESHDEIOEREREALTVS, "BH” BV 2735 "8
" OBRBEHPTHARLHORELEL, MOoTHEARAITEIO LT, BH
THORALHETS, COTETMIBESE, “BE” £, “SFBEI" £, “BE"
HREE LA, WERE “HE” 02017 F4 830 HEBHBREAEHTI D
O SQL ik ¥idr, ZIZT, EFNOREICE UML 2 AV, RFORROTIRIE
Fo— kT, ik, “AHIE" BICBSWHIOT—2EINRERIND,

BE 1, 4 x| ZEHRGI
hsERH H nE &S
WA TS B S E IS
/PR
i W# : —oO&E
mEl o5
WOLRDOAIZY
OTCHd L,

e (BhERtE, BE7RHE)
£EHEE (MEES, WEIE)
B3 (BedE, WEERS, &%)

SELECT SUM(S$E) AS 783 FROM Rie, BB, SEMEI
WHERE Bi/2. BiEHIE = B&). EiEs 8 AND
SRTERE|. IBIES = BE).M3IHFES AND
ME BENE = "RE AN
a8 <= ’2017-04-30

SELECT HIEZ &M + SUM(EH) AS F5/ FROM R, #®), =EHESI
WHERE BhE.BhERE - B BERE AN
&S MBI FS = BE).WM5|ES AND
B RyERE = THE" AND
WEIB <= '2017-04-30'
GROUP BY Hi%E. #hERE, HMER

SELECT ¥ FROM Bh7E, B®), =ETHA|
WHERE HiE. WERIE = '|R& AND
MEIA <= '2017-04-30

SELECT 7%7 FROM Rbie, F&), SFHHE|
WHERE #37E. RS E = #§. BERE AND
BhE. hERE = "IME AND
M3I8 <= '2017-04-30"

134



i 2:1ERE ()

SOL (B4 2R (EXD %1 )., Mo Yo Tid, B o UML i L Sia HR
A SRR A, I, RO E UML i, MERAX—<h b R ENLT
— & &R LA Sl SQL LHEL TV S, MESIOBOHERE L > F2keiE,

FAFva s B2, " HOT, "SR
BI" Ao LT, ST 2840 EEETS. A7 vaFUFs B " HoT, 0~ LBEG
DEY, #XMEREC T, {MBITRETS, LERLTLWG, i, "BE" 51 o
BHEEAFDF—4 1T OTESCERE LT, "SHES" 204oRsaHs L, @
FLTID, B ET S LaFA T ERFEL TG,
/// /ﬂﬂm|
lﬁw[%ﬁ'
R31H
gy : —2OSE

HiS|im i ot
Bo&monEt
a- [ Ij:l';-:?: 'I:l

WE" ECSHEETHAEHEC
L3 Ea (RIIBE, B30 BHOT, BUIZF171EL
% (MEEE, HIIES, ﬁﬁ}.,_f BE " PEET D,

bhEflwasl, MOL)GIENRHETES,

 AHbED LS BET 2ERERTWA,
< CEEHEE T LfRed LT, AT 2 R o T SesmEhs, AN,
- EBET GEM T T4,

soz, MRET oI ETOSQLEREL T YHvdividih Lo eilld b,

s fFH T =T AT DG D EE L (FROM BUF).

- WE . BERHH = BE v s Eh v aob eHE L,

-+ HLH|H «='2017-04-30" v A H R TwE 0 £3E L.

C AONEOEFELVHEIhEF v, TEDIIRETETE, i,
- GROUPBY #5524 mEind o,

- BT SUM (&%) ZEES+ SUM ().

FHETWAOE [#ERE "HE @2007E4 A 30BIZBT2H&] oT, 2017 4F 4
A 30 HOEGE AT Tt MEsaEmAtd Tidvitivy, EfAcliEfE+RE
FFZREIAA TV AD, BEREEZF A MIEHTWADT, GROUP BY TiRELTWA,
AR T L, MEREEERICNA TWEVYOTHED, IERIEAIZE S,

135




SRS 16 46 - D B - 44

28 WMELNOTF—FETINHOL T 474 “2FHHEIT 2T 5HBIOFKIZD
WT, @i End. 2T, EFINVORLICIZIUML #H0n5,

B N AR A E=Lig iG]
i EeE ' M5

i' & -

[ B (AR A
| | &4 DEHDIEL &
Harhi BT az L

7 =atlENIH T A{EREAOEBA SR O EL LTV I L2 RILT 5.
1 EPERMEBET LB, TO2H4BENIEWT RIS L& FRIET D,
7 WEOERSD, TORHREIERRT A IEIERENA I EERIT S,
I [FA—OEpER L TRItEI b nw I 2 EKHET 5,

¥Rk 27 %E - DB - Al l

M4 UML ZAVWTRRLET—FEFINICBNT, “Zil" V7S5 AORELLT, #HY)

ZHOIRENN.
#10
1
*
T * oM X L weng
7 S 14 FEL v K& I kit

136




528 : EfET

WA OEB A HILIMGEIZE L 52 L0 X S ME, S T, STl R RS
DEEHE-ELEZTRET6 v, TIL5 L9 8B EMTTCwEaDTH L, T, BEA
ZHEER B iCaE o8 sh o LCh, BRI GEtE A GRS BT A 2 LR R
ETAbLOT, ERRAICED,

4 :IEf% (T)

F—FEFADELFTEICMT MM, FEABEZELD, UML I TR T
By WAZ, BEESCOE G, Tido L 9 R R RANE, Fo LT, SRR
I ENAOPEEPEEZ T,

& J 1D "M (1, B S A
HEO BB RTHLTD.

%%ﬂ:.}\ * o % /\li’%ﬁﬂﬁ\

1AD"EE" 3, HEO P8I, 120" BERE " 12, Mo PR
RO E¥ERE" M TES. . a0 L IPEETES.

TR L, T BNCEETAbohoT E oRtEd a0 R YThE,

4 FHEHE & EEEA BT AbolkoT "BEHAT oRitETaar
ZUTH B,

TR R TR BRICHEETAL 0L T, "FE oREETIOFEYTHS,

DHEE 13 1A CEET LT CET Jk, CBRHET ST AboR

DT “FH OBREETEONELYTHE, ZHUERE,

H

137




TR 25%E - DB - FAI

M4 "24£13 ZHRRZNWIRUBRENBZMETHRBIETES” 2EYizEEBLT
WBF—FETFT)NIEND., TIT, EFNVOERRLBIZIZUML 2HWN5,
T

#m — #e |~ *Taune
S )
| 5 BT % %
B4 : H¥ERHE
4R
'7 1 R‘;T& *
St ; BRAE
>
T « s .
s & BRAE
o
22

138




F4:1EH (I AL (FAL22F - DB FHI M5)

F— ¥ EFN O EICMT MR, e 2R ), UMLERIZ DWW TEbITn S,
HEA, RO EER L CHAOT— FMEEMEHIZIL TV,

@ "F4T E CREHE RS E olR (2L FHFRLLZENEMN
@ "EAET L CEHT L EME
@ FEHT L CREHE G M4 S

<2Eh, =28 bor s ACEENH L, FoES, UML20 Tk, =274 74 8% TN
TI3M%FDLITAREBIZLLOT, EFE () 24d, B, SolsiltheERELF o
FLTHEL.

Tl A@ “EE IHLT E ko lefv. @,

1 :UML o#FEL FETidevoT, #h.

oo “FT IH LT R A1 AL FEELEvbirhe, 4,00 "8
EHE™ 12 "EE S ALPwEnI kb v, Lisd-TERD.

139




TR 29%E - DB - FAI

B3 AOBRBREOMETE, REFEEVACE>TREZEITTEL, HOMLD
BRESTWVWRVWILEZ, ZDESBBEDT—RETNELT, BHETRL
DiFENM, TIT, REEHOEEMY, BEEESLICEFOER T 2REL,
FEMEIIFHHRE & ITERET S, /-, TTFNVOERICIEUML 203,

7 7 AR
5 1 | HES
|
SHHlE By
A
1 A WElE BEEe
5 1 | arman |k l 554
S [
24 A B
e : * | stmass
f i
BRERE
HEA
B
= 2 REHE B
@ P i BCYEE A £ L i
A FHE

140




3 :IERE (A1)

B4F— 3 EFILOFELHEICYT AR, TPLoEDIZI UML # H e Ewigliddsd
BECER, AT L CHEREIHT, RO Rl S E L CHE R Rl A L Ro LA ich s,
Tl A 2A-Vibdhlvigid, Kol RENLS, rAFAEHoTELZ TR DD
Bty

L fEHEHEHRAC L - TRES, 6P TnRnIEd Sy,
A BA- Bt Botl
B #A---BlOh
C &A--#FiE (NULL)
@ MEENHREEE LS, SENELIRET L] = ToREEED
Bt A---25, (REL) 27, (WEL) 20
Hoi - LU R
— R R, ERAEEAET ST WO CER L TwA o, HRIET 12
(2 & RO B i v, £ Ok A @FHIMER: “WHAEMT CTHRFEFL TWLoThHEER
Tl
# o GEho ASEEORTETAONE PR, BEZIZRE, TRV, ERE % R
LD, 2T, AT o RA HELHT S5 HEE 1 F (%) 1244,

BEEY, oz ENS25,

3 ATk WA ET oSS TS
@ Fid#E, Mz s W ERvC NS oara

LA TIERIZA 125,

141




memo

142




22T, BMBRAF—2IIDOVWTEHIATS, BERERIXL—v &L, BEE
ERFRETNEBHTIEELTRLALDOD, HIRLIER#TE R
T3, FEI - FEREIOERB THIEBLTVWIE2EORET—
FETFNVMAESREEF—T7—FD—DEWVAB159,

K]

143




3.2 BEEEEE

TR 284E - DB - Il

B3 BER (A, B, CO) IKBWT, BEELRE A—>B, B—C MHKiITHL ¥, BiFaw
PBPER L & i,

7 (A, B, C} — {A, B} 1 {A, C} = {A, B)
2 {A, C} — {A, B, C} T ({B. C} = {A C}

R 25%E - DB - Al l

M2 BIMHERIZBET 2ECBDS5, BYRbOREND, TIT, A B, C BHBHME
DREDERTET B,

7 BHAIBERL, CHA BRI, Ci3B IBIkERT 3.

4 BMAODBARETHY, CHAKRHEEMERETIE CRBICHEMKET 3,
7 BWAORSEETHNOIE, AIXBICBHEERT 5.

I B&COMESHAICKHEERTNE, B&CRENFNMNA ICHKIERT 5.

144




el 3 : 1IERR (T)

st R e sRIEE (D 2 E), IR ENGRC R Tw 29,

T A B CHBELTWEOREDG, KA BogHiiteLTwa, BOET 5,

4 A= BLoOT AdHETIE A Bl bUET A, BT A,

7 A—-BLOT, AdPuETE (A Bl bitEdTE, D CEORGELEE
TAHT A C — |A B C $HIT 3,

T:B—=Cih A C @9 bCR#ETEN ARELEy, Lisd-T, Chid
B L vy,

ﬂﬂ 2 - Eﬂ (I) A= (P20 - DB 781 B 22)

3> (22 mmoemt)

MIEGERIZIET HRE, BIEPENFRC R WL,

7:A—=B A—=CHbH, B>CEHIMFTILIZCEaLW, &Y,

£ 7 LERICA-BBIRADETRETHL-OMEIERIED D), A— Chb,
B-CZ#BXMFILizTiLw,

7 :BAADOHGFRETHIUL, ANBICHERRT H20TIE R, €0 (BiZAIC
BB T D), LAH>TED.

T EWTH5,

145




RS 17 46 - DB - 44

123 RO "0 oM O~ OREEREYHEEEE, EF-EHEOHIEL
TIELWEDIZEND, 22T, (A, B) &hvaHEdlid, B A EB O#ix=EHT. £
7o, A—=C Wi, CHAAICEERERL TWA I %7,

R il
(GE-CES, EXH, BEES, g, mREs, mhdh K8 &%)

HIRCHE R
@ HdE — X @ HXEHT > WEES
@ HEXES —~ WEL @D BEBS — BES

® (FZHES, wHhES) — K& ® FX&HFS, mnES) — &8
':7:' ﬂ‘ﬁl%'lg'j':}_ - R.Ei'ﬁ'r'?]

(TEHF)

(TEHES, EHEES)
(FEFS, HEES, WnEs)
GRS, mmEs)

H 3 N

146




23 : EEET

EF¥x—Lif, EfF—0—2T, ¥V (7)) 2Bl crrsREo@oZEThL. L
fodisT, EF—BEE TSCodEF—gBICH L CHEEREEHOLESHL, ThER
YRS G © GEE S, Ba®s) Tha HELES. wmaEs ssboT
LY T E—BICBEITELY, BhTIREVEDESF—LLY AR,

B (172 5— 1 (221 WEGERN]

147




¥R 234%E - DB - Il

M2 F—FR—AOMREFTINOEEF—OHALLT, Bb#EYLZbOERENN, =
ZT, BAOHEE, TOHMNBEN—DOTHORETSEHE—FBHIEEZE-TLE
SHEENI,

7 BROF I E—RICRBITE 2EE IEE M

1 BRROF I E—FicHMiTE R XEtEORTENADODD

7 BROY T E—RICHHITEZELE, XIBHEOETENOHONEBAE—D

I MEOFINE2—FICHRBITESEE XEBEOHTEN DL ONE—DRA
EHonkD

¥Rk 27 E - DB - Al

R3 BYE% R IZWHE{A, B, C. D, E} 25D, BIKHER A~ (B, C}, {C, D} —=E #*
FRALT B N5 OBIMGERN 5IETE S R ORAF—IZ LN,

7 {A, C} o A8 G Db 7 {A, D} X {C, D}

148




. MEW

B 2 : RS Y pp——

FEREE— M SR, EHr—oBERSEbhTws, @i ior B B0 T,
BIREFNMF IR CwiHiZ B,

T WO LOT TREVWOTERY, TEBh0LOT TREVWETE, A —F -l D,
4 RS — o, IE8.

o CEe OO BB O FE—ICh A, BN

I "BAA0LOPhHEALZLOOKRDT X, B —IZh5. ED.

f3:1ERE (v7)

R — T ~THEsL0E (EEP FEOBEF =9 7), @HIITHEI THES
NEH, OLHCFHMECLREANEI LD, FILIZETEE, BEF—2TT
FEY AL, KOFMIZES.

M Lich a2 oM EEEREFDA—~ B, C. @ |C. DI =EkT4a,

(FMi 1) F<To [—] ORfEE s 27745, DA, @ |C D

(FMi 2) D2AFT<ToRMEE—FICRETE L ERE
TrD, E&—RICHSETAZLIITER VWO T, AIZEEF—TIREV
@A BEEICRETAZENTELAVWOT, CD HEEF—TIZEV

RN R £ — D o b e oo i
@@ |C, D} oo °CT zid, OT, Ads [—] PFTws (DA— B ).
FIT,IC DI @ CT R AT kRS, THL A Dl k3, 2o A D}
PeTSTORE: —HIIPUETEED2HMEST S, TR, A DI @¥4~<Tolg
HE—EioiiETas, FLT, ZhdilhoT, ElF—1ok s,

BLELXw, IERRL (7)) 1244,

L, FRRAOHEIZ4IREOT, BIETH o ETORENETORE 2 —FICHD
HZlEFTELIHEIhEVIHE TRPEAPEIDEVIHTMEDTOFz v I LT
THLHETE 5,

1D, EdsiE b, AR,

PR STEEICIETESY, MRS, B TRECIEBPS
: 1B

tA, BAsF v, FIEM.

H 3 = o~

149




TR 29FE - DB - FHI

M4 PBEEER (A, B, C, D, E) ZBWVWT,
MEsEE {A, B} —C, {B, C} =D, D— {A, E}
PEETD, ChOMOWRETES ROEMF—2L2TET DR ELD,

7 {A, B, C} 1 {A B}, {B, C}
7 {A, B}, {B, C}, {B, D} x (B, C}, {C, D}

150



M4:IER ()

FECREBELY "BREF -2 THEVL” MM (PRI TIRER. AE0FEFECIRVTWS
WET 7oy 2ICELTHVTWI I,

FML 2TO[—] OMEEELy Z T 755,

A, Bi, B, C|. D
FM@ LFilofth€f®hd T<ToREzHETE 29 hThal

A, B - A Bl -C4oT B O d—FEioha,
B, Ct =D&DT, DH—Fich2 O EbitEs
Li-#%=T, {A, Bl #fktdhud, C D Ed&THHkED
B, Cl -~ B, ¢ =D%&oT, A E 4%k 2,
Li#%=T, B, C #fdud, A, D, EOETHHRES
DD, A, EidiFa4% B CAE 6,
FMIE A Bl LA LB EREENETARELGHE2NE TP EET, 75
ED— A El &&D, DIl ALS 200 A B @AFDICHERZ

7= B, DI HEmF—I2hd,

B, O $L4IEEB L4 CEEENETARENELZIEIPEIET, 75
A, Bl = CHAYFET & Li=f=T B G @ C%® A Bl ICEEMZTALE A

Bl o7y, iSRS oo TWA,

BEXw, (A Bl (B, Cl, (B, Di P"EEF—IC250T, ERIRTICELS, SO0

NI TwZ 9,

T @ [A Bl PEEF—LOT, A B C iETIREVADERS—TIREV,
4 :|B. D} dEEF—LOT, ZOoWTATTIREV.
T:|C, DI Tit, A ER—EICHETEAN B —EIcikiETE v, MA T |A B

HIED Ty,

151




TR 284%E - DB - Il

M7 BRETIVOEMIF—OHREOD L, BYREDIZ LN,

Bk R OERX —IXBE R OBEOH» 5 FEIFEA W,
BHEF—DMEIZZ TNV ILR RS,
BERF—IEEF—OFNLER,

— D OBERICERF — D > TR SR,

oo AN

¥R 22%E - DB - FaAll

M4 BERT—IN—ALICERERTIZII T4 F4OEF—PHREF—THD, BEE&F—
FHRELTHWARERSASETELOT, PhR<LTHWSTLEN, ZOHGO%
ek LT, milias ol &,

T EHEF-EBELTLWARERMEOSS, L2547 Of#HBEREbL<ELTNS
EEEEF—-EL, BOOBEEZNTEF—IZT 5,

1 BEEF-ZRELTWLWEREMEDDS, L7451 O ERbLIEL TS
BiEEEF—&L, BROOBEERREST— (alternate key) 127 3,

7 EeEF-—E2EETERBAOF— (surrogate key) IZEEMA, EEF—EMAEL
TWDRIEENEF—I2T 2,

I #WEF—2ERHTEMAHOF— (surrogate key) ICEEME, EEF—SMRL
TWHEEEAIEF— (alternate key) 27 5.

152




M7 :1ERE (o)

R4 —(CET 58 ( B2 E), IR AN RTw L,

T MFER offEF—iz, MEROEEOSIZL RV, @B,
4 DIELw, ZRBERF—OERTHS,
7o ERF LRS- ELR TEF—EESF—ohhoisl @0,
I EEF -, —ooMRICEETFETAEGER 2. TR1OEETY [T5To
By —25ERL] 2y bodids, @D,
Rl4:ERL

%— (B 23 5—) 3508, —oMEclAoEOLHC, 25—y ——T
#Hh, EEF—oBRESE2vO L5 HEIo0THbILTWE, ZOEEfA—-V 0%
A6, EBIREENFCFz vy L Ot RSB CE S,

se LBl (ko —F, Ea—F, FAH, @aea—F, i, i, &8
~—
Ed—

g

7 L GEE, Mmo—F, JEo—F, FH0, @RT—F HE S 2%
fTH*—

Fxr—aWET2BHEDI L, Fhidh ol E RS-t sl B TEa LW (FHF4,
DT ALY CERVHLEEF—FHVWTEIILTWa), T, BT, 1123y
Thd. BhoBEREY, zivwihbHOF—2 AL EicLTw s, Fhiddch s,
LaL, iz viEhoREzASF—ic35LL 0w, EAMSHLPLEIIC EABE
Fiz -2 2%wv, hoittd, caAftflF—hoTuwiZne, fHF—%E)
DIZHEF —c Li=bid Tidiw, LidisT, ERidzics s,

153




TRk 284%E - DB - FAII

M6 BHRT—Z—ADHRERITIHEBET, A K& B RAHHI A, EF -1k
nTNI a k¥l b THB, ZODDROHMEMREEETEROZHIZHT 55

MDD, EYLEDIRENR,

A B
|

L2 | .

7 ARYBRONEEEN 1M 10EE, Flaz BRIEMULTHBF—2LT
LWL, FibZe ARIEMLTARF—L LTE &V,

1 ARY BROMSEEDN 1 HZOHE, 5b %k ARIGEMUTHEF—2T 5,
7 A RE B RONIEMEIZHLZOEE, HLUOREMERL, TORICH a 27
bDELLINENMBF—L LTHRET D,

T ARLBERONEEBRYEZHEOHE, Flaz BRIZ, Flbx ARIKENTH

BMUTHE*—EF 5,

154




f5:1ER (7)

T — 2SN CEE T A RRE ( B8, 22o0FA BERGEHLILEZOAMEN
LHEIIDWTH b TWE, BIREOSESEEFEO LIS A—ThiE, FohEdaEuddg
izl b,

7 7
Ha Bl b Hla Bl b Bl b
1 | K24 L 1 A | ATEE 1 | X24 I AL | ATEIE
2 | YA B |BIES j> 2 | v54 | B B |BI®E
3 | Z2A C |cHE 3 | 224 C C |
1 1
Ha - Bl b Hla Bl b
1 | X %A A | LS 1 | %24 |& B C
2 | Y24 \ B |BLEE :> 2 | Yz
3 | Z2A C [cHE 3 | Z2A
T 4
Ha s Flb Hla Flb Flb Fla
1 | X2A A | LS 1 | x24 | & B L | AmIE 1
2 | Y3A ;;23 B |BLIEE ::> R B |BI®G| L 3
3 | Z2A C |[cHE 3 | 224 | B C c |cHm | 23

T 1l oMROES, FbEREAICHAANRTHEF—IZLTL (H), Ma®kEB
AT F — oL ThEL v, Lo TERTHE,

4 1 WEOMFECECT, FlbdFAICHAANRE EEOL A ELYATCETL
. Lo THEHUTIIEV,

7o ENEOMBRICECT, HTLeEREFEoT, BEALEBEEGLAES, Wak
5 b o AR — 2k b, Lo THETIER V.

I E2WEoMFEIEeT, FlakEBRBIL FlbiFEACEFNFREAANLE, @D
LAZEDELAEATETLES, Lo TEYTIRAV,

155



3.4 IERIE

Tk 19FE - DB « FHl

M2 T—IA-ANERLOENOI S, BUZLOREND,

\-..lL

FOERANAZBELT, F—FN—AOT /A EEEZ ET3.
RIEFMOMERMEFET Bk LT, EHROMERL V0 BEERNIT D,
TSOEEEHERLT, EREHEEY, FEOREZH,
T—TINDOREZEVELLT, T—F0EREEE LT3,

N

H 3

Rk 19 4 - DB - 7R

24 H1, $2 BIERBETNSOFMa~cDHSELLT, BUZEORENDR.

a: ERIFEF—BMED, FTF-—OEHESICH L TREEGRER L 72,
b EodEF—miEs, HEANIEEREL T,
¢ BELBENEELSWL,

BLIERK | B2 EHE | B3 ERE
T a b C
ul a C b
7 c a b
| I C b a

156




R 23 : IEAEY

FHAICH T 208, FREOHMIZNALMIITHD, LoTIERITIZLD,
Mzl FHEMEZCBTD TR

TR bR iEmEE, T EAMER BREI/OFHIIOTELL WA
E{LD

A B ER T wL, WEEFOWBENE 1/0 BEIZ XS S bow 2 50 2
ib

IR THD

I FEfESEHN TR WL, BEEELSE LW AITBEIITYS

[ 24 : [EfEY
R 2By 2R, BEXDa b, c 20 E2FORTWE,

a:[ESSGREGICH L CHERER L] ki, d4bh, BrMEERE R T,
2%h, FF—icLCEEEBRTHhL LWL, Thidg 2 EHECTHE

b [EBNICHEREL L] ORI IEHEONETHL

c: [BLELBEIfEAELL ] oIk | EHEONECHL

PLEXY, ERRZZICH S,
221 IFEMREAHH 3 ERE~ 02 |

157




TR 28FE - DB - FHII

B8 H1EHNE»LE 5 ERRETOERCICHETILRDS S, BYREOREN
.

ERBIIT 20 R2eTHEEREE P REFEINS,

ESFICT S MRIEETIEREREOAETDH D,

BWIERBE TR, WHRERKTHOBBREBEERFONHENTES,

B4 EHEHLE 5 EREAOHRIZEHREERXEESRFEINSSBETH
%,

H 3 X Y

TR 26 FE - DB - FHII

M4 BRETNCENT, HHRERKRSEVETE, 2D, HRERIEREINRD L DE
BRBTHEET 2 bORENN, JIT, WHREREIFIIABBEEGITI>TRO
RS TELNI RN,

82 EREMSE 3 EREAOER
BIEREH SR A0y RERBAOEHR
FERENSE 1 EREAOER

B ATdw FEREDNSH 4 EREAOFR

H o3 A N

158




8:1E (v7)

FRAECE T 28, BIUHEENGETIC R Tw L —Hmic, 83 EH L E ToffiREdR ks
Fid, MERERTE R THL, MERRTERFTFEE, T E2o@T SR 48D
EhoMEREESGTRED T T LOEEoRIREFINTWEILET ), B3 EHES,
LFA A -3y FIEHBIZT LT, MEEEETEET LT RbNbsZ A H DD
BAEHBETIIF— S5 EET LI EIRG A, F20, F4 2 -9 FIERES
TIEMEE L, $3 EMBICEEDAZ N Sn, LidaT, EMYICLA,

fE4 : 1ERE (7)

fE R SRR I AR, s, 83 B T olfHREE i, B RENE
REaEchs, MERBRERESREEIE 77 e 0@ 208, bbb MERE
AR EDTF— IO EEeIREFEENTVWAZEE TS, BIEHEISEI A - a0 K
EHBCT BT, MEEREAELRLZ Y HEH, $2 ERECRT— &S EE
FEAHRHEMIRES S, FO0, ELA - ae FIEHBEE CIESES FIFs, i EEE
kRSB ENE Gy, LishoT, ERIETICNS,

159




¥R 22%E - DB - Il

T HE
P

1 HiE
A o

ZA i
¥ e

I
e i

(FES,
(FE&#ES,

(FC#ES,
(TE S,
(EXFES,
(HREs,

(HEEE,
(F &S,

M6 RORTHBEBESFLESOREND, 22T, FREEEF—22T,

REEE (EXRES, BREE, BRA, HRBE T

TESCHE)
Mgt M)

HEEE)
EmES, Mad,

HRES, ETHE)
A, 0SB

HES, EXEE)
Fsnd, S EAE, SR

160



€ 6 : IEfE

T R AR I3 B R R R AR ( 2.4 IFHAE) 2id, S LAHoR
BrABESTLE oHEiOMREEFEEICETCELLOR W), Ok, BT~ %
ITRTFNELHEGLCAT MELOL I ToBIIELZ OEERIR W, 21, RiksE
OREEOMFEIT-UHEBE S TWEWED, FIIRRCELL LIV,

7RG RN v OT, AREBETELW, #,

1 BRARBETEOREICEL LHICRALY, FHilkbic, Bk -daidizEaEFs
ko THEREShL L, BRI CEFS LR FSICMER L oiiuit ol
v, Lzt BIREYOHFELL, ZHB61#E,

BRSO TIEOREIZE S, ChATIER.

T EBREGTLE, EXERFEICES, Lo TR,

“F

161




TRk 27 FE - DB - FAIL

M6 BEANVATARZE> TERENZRORIZHTZEROS B, WS OITE
hpe ZHBBEZHIERHZCRTINSGBSTHD, HEL 1| HORE THE
O—RHICERETHITENIESTH 3.,

2B, BEIERI—FIL>T—RBITEX 5.

REH | REHRS (BEEI—F| BE |BRI-F | Z& | BEE
2015-03-05 | 995867 0256 1 20121 20 | 20,000
2015-03-05 | 995867 0256 2 24005 10 | 15,000
2015-03-05 | 995867 0256 3 28007 5 5,000

7 IES{ERfTbITWwaN,

1 B1IERABETER LI TWS,
7 B2ERBETESRLIhTWS,
I BIERBETERLETNTNS,

162




16 :IERE (1)

EM{EICET 2R95E ( 82 &), M OHE L Eofss ks Eefibh
TWaEHHE T2, BE ot B8+2E, koliichd,

EHliF—
—— Iy ,

FEH | ZEES||HEED-F|| FHE| @A F|| &E | BE
2015-03-05 | S95867 0256 1 20121 20 20,000
2015-03-05 | 995867 0256 24005 10 15,000
EE-DSJI}E DO5EGT 0256 3 28007 5 5,000

| I
ERiF—

- EiEfS - 1ZiER, RS- F)
- RIERS, A6 - Weo—F, i, S

- {RERY, B o— FLo— 0 RO, S
+ fidh T — F— il

BLELY, f#F—iz (=i, J0R, 1ZiEds, Sedsl C2s (oM@ otk

#E 12o0TEFEche T, #HEoBL - FiEFELEvwEELI R0, B—2iEHk
BREE, diFEERTSR LAl oMBichE IR S),

D0 ELIED 27208 1 EREECRERLEA TN,
@M SIS i RAT SN HE] Lha0T, FTHALBEET—FIE,

Ry —n—YThs "THERE IoT—EicikEsLEFLRL, LMo TH
ZIEHET THIERLER T W,

Bho2pdy, 1 EHEECEREE N TwS, EREA 245,

163




TR 29%E - DB - FAI

M7 552 EBKETHENE 3 FEETRVERIIY WD, ST, #HLICNLTHY
HEIZ—-BIcHREY), B —RIIHLTHHMIZI—Bilcgkzdtneds, £7-,

{

} AR VAR 2R L, KBOTRIZEF—2RT,

7
ZEES HES HYEE BRAR
2122 BHEF [Ifz:E 658 &
.f
HEREE K& AMEAH HESRS
71235 W AER 2001-04-01 03-1234-5678
Y]
HEHES K4 ffE2—K Bhisih
15547 AR BE 75T B
R 2
HEFES 55 L y: i p=il{l7S
71234 170 62 | (F==, N7}

TR 26 FE - DB - FAI

B6 553 EMBIZBWTHFETSAREDS ZBEERIIEND,

AT —0 SHLE URIE ORISR
BHF—DRBAREN SMOBRAF — DEBH LS DBIKALR
B — DRI RE D 5 IEF—BIEN ORISR
FHF—EAED 5 MOIEF—BIE ORISR

H A N

164




7 :1ERE (v7)

F2EHETHASEIERECIREWFER "B — "Fx—EBHE s (HE
R BRE R AT B) ETha, ML, FEo— Pl LCoBad—Eicikzatd
HOT, BIREYELT A,

T EF—o—i (EER) SRS AUE (HYHA) SFHLi0, BLEHETHS
DI 2 IEHTE TR v,

4 B3 EHETHS,

T #ELIIESA0T, FERETHE.

6 :IERE (A1)

IEHARIZ S AR, 83 EHEBICM L CEET AW &5 MEEETEIZOW TR b
Twh, MIREENGFIC L THWZS,

T EEF ol b E L REo BRI, 81 R LR R T BT
Vhizh, fFEELEV,

A EEHF— OHS SRS FF — RO MEPERIE L, 82 EHRICT AR T
B2 Twadds, b Ed S —o Bl 0 R85~ 0 HEIERTE IZH Frdh Tvnide
Wi, LAt T, ZHURE 3 EMBIC - THIEET 2kt S 5. ZHAER,

7o ER - ORESIREP L EF B0 MEIERIE IR, B2 EHBICT AERT
Bk EhTwd, FELiv,

I FF B SFF— B~ OMEIERE, whe SN METERER B2 ER
Bl LEREF el REd LD, fREL v,

165




¥R 22%E - DB - Il

M8 H2ZEREBTHAMERY, BIERETHLHLIEDORKMEELT, EPNRLOIX
Efp, TIT, A—-BRERIEBVEEACEEERL TWA I L2ERT S,

WNE BE S IERE BRI LR,

BB NEEL R,

BEODESRENETERETH S,
EEOMEIEREA—-BIZHLT, ARTOMBOBREF—THS.

H 3 A Y

166




f& 8 : IERRA

IE#AL

H o2 o2 o

(EED 24 FHAE) M5 SR8, 83 FHBEoERICOWTHEbIhL WS,

2 EHBoERTHDL. BN,
FIE L,

D1 EREOERTHL. @D,
EMIEE MR B

167




¥Rk 21 %E - DB - Il

15 RIEMOGEBBIRERDLIICELTHLEE, Bt a~e TRREINIMAKES 3

EARIZLEbDREND,
0 3edihifornd [y
(1) Rt X ofR5ioh3E, 2 BEXEEEYO=DOnEH
B Y Ofiz—FRichd3z & HEichsds, BEZ OfEx—
NTED, FicRD B ENTES,
I
X Y z X Y Z
(EA{ET 5E868)
a b c d €
l
7 1 alb | c| 4 b | d | e
1 a | b | c | d b | d | e b | ¢
v [a] b | d b | d | ¢ | e
T lalwv]a] [ bp|lec] |[b]d]e

168



5 : IERFT
EL (35D % 2 % AL (M5 BRI, EREEENIKY 27y 7LTwd,

(AN 4EC 5 &

e — ]

a—C

a—sd :ﬂfEﬁLtg@ﬁE> a rji]

b—c kEI
b, d—e

COEMGBLHLNE LI FEF—iTallhd, @VELIBEL HTF—bhwOTE?2
FHEEEFCIRETLTWS, #i2, EBREEREL{LTwWHIRW,

DHBMEGER (b, d) —ezm@EIL T,

(a. b, c d)
(b, d. e

FHEBNEER b—ocEaELTwn,
(a, b, d)
(b, d, &)

(b, ¢

Lizdfo T IERFIZ & 5.

169




¥R 22%E - DB - Il

B9 RoExzx, 5 3 EEEFTERLLEZToRES, £O0XRIcHEXNaNh, 22T,
BEO 1 FAOFXIIHLT 1 OEFEESMESH, BRI 1 RO T2 ED

BREREXTEBLOLT S,
zagEn| 2o | wxs | =ae | PR was | wm |enx|snew

1055 | A7053 |gwR7ES | 2009-07-01 | TO35 |FL-EA | 850000 10 | 850,000
1055 | AT053 | $KE4 | 2009-07-01 | K083 |Z¥hE A | 23,000 5 | 115,000
1055 | A7053 | & K&K | 2009-07-01 | 8172 | AF L B | 78,000 3 | 234,000
2030 | B7060 | dfmES: | 2009-07-03 | TO50 |FL-EB | 90,000 270,000
2030 | B7060 | rhAffi< | 2009-07-03 | S172 | A5 LB | 78000 10 | 780,000

]

3025 | C9025 | R4, | 2009-07-03 | T35 |F LA | 85000 3 | 255,000
3025 | C9025 | {EFESES, | 2009-07-03 | K085 | 52+ B | 25,000 2 50,000
3025 | C9025 |4{CREE4 | 2009-07-03 | S171 | AF -7 A | 50,000 g8 | 400,000
3090 | B7060 | thAfis< | 2009-07-04 | TO50 |5 KB 90,000 1 90,000
3090 | B7060 | shffiass | 2009-07-04 | T35 |FLEA 85,000 2 | 170,000
7 2 1 3 7 4 I 5

170




5 9 : IEfR Y

ERbicmd a2 ps (5 24 P, 27 ComEois—+WEcLE:
Fiud e v, M Toiit r EoFcd<TE BT a8 oL, 3 bt S -1 12
S fma—F Hkbhd, FREHBICCASLEFR{EEEDD,

<H 1 IERE — B2 ERE> (SrEAEEO )
ZiEFe— MWE2—F, WEHS TiEQL @Ro—-F - jfad. B b,
- ik (ZiEfEs, MES—F, EEHS TiEH)
- (ZiEES, Eao—F, TER ZiEER)
-fon (B@mI—F, et i)

<W2ERFE — RIERE> (HEAHLEEROSE)
SBII, TEIE I, ZEFS-EEI-FoEELLIHBNREGERTENS L0,
b aHET b,
- TIE (ZiEfe, MES—F, ZiEH)
- i (s, Emo—F, ZEE SiEeE)
-#dn (Hdo—F, @, H)
-HE EEo-—F WEH)

BLEED, MomFEgishsnT, ETIIITS,

171




SR 20 46 - D B - A

Pl24 it x Ofic ko> TR y OEP—BITEES T &%, TET, BITH
ENAMFEE, $3 EHBORLLTELSEBL TSSO END, 2T,
(X |omamic EEORENASTNB DR, Fh5EROBET < TOM@IZE>
T, Bty OES—BICEE S EERT.

44

7 #1 {al - F1ia b, c. d e}
#21b, c, d, el #2 {a c}
#=3{f g hi #3 b e, f g hl
7 #lia b ¢ d e} I #*1la b, c d e}
#21b, ¢ f g h} #2 (b, f gl
#3 (b, ¢ h} #3 b, ¢, hl

172



24 : ERT

MEGEREIC T SR8, Eodd s, Tl X ) CMEEE kT 5.

@ bdieTiu, f, gdPED

@b, cAikziud, haikEs
DadBeEiuL, b.c.d,ed s
LT, DO@EECRET D, 2270, bheF I EF—ItB FREVTW A,
Bl (Wl g S ) e ol e

@ {a b, ¢ d e}

@ b f g}
@ |b. c h}
2.1 B

173




¥R 22%E - DB - Il

B7 BEOHSHALRSGZEEETZ "HA-#8" REZEFFHITLLEIIRETLME
HENh, 2T, BEESEEF—L, EXRRBEIIsTHEI LT ES

TWaHDET S,
#HE-#A
HEES FHA HEES | HYEEB | B | BEH
2761 — AT LB 8823 H s 2 180
2762 s BB Bl & s R R 6673 eEiks | 2 250
2763 8 27 LR ORI 6654 IHIERE | 2 400
2864 —f AT LB 7890 KEF#E | 2 230
2865 8 257 ADE T Ek 4664 HilmkR | 4 320
3066 UML €51 % 8823 M7E 4 180

T HEEAMPEAEELTWIREOTZEHERTSE, TOBEOEERT—FE

IHE-TLES,

1 HEHRAOEFIGEERETSITE, #UTATE 1 #9233 v bLizlveT—
Y OABENEL S,

7 HYBEOLRWHROEERERRT S LS, DU Lo HERRLEZITH
s iz,

I #EAOHBEHUTOIHEOEAGEEETZEER], HYTETXTORHEII
DWTEHELEWET—FDFESHEL S,

174




97 :EfT

igrer ik (D 248 WHRRR) oWy sME. ME o ®shcwasett, £0
iR TR OMBLEEET L, 728 COROEF—RHEHFS LT, HEEMEER (#
HES-HAHT— HLEEH 4G FSATWAI Ldthdhh, FOEIT ST oM E"
FRELEYSL, BIEEMFCR TN

T HALHEEIE - HY L CWREOiT RS A L ToH oo B YA
ECORAR OF—FhkbiCLES. EHEL Cwludr— 20 S i
LI T [T — ¥ 0o TLE) ] 2wIiniRERNYCED.

A TS T s AT o TlEMT L L, #RFY 8823 oHbRoT—¥
2 HEAE T 2. 22 W EHEERGONBRIERITEE 22005, T8,
EAGFEUT 50, FYT 2074t fEsrgELT
LEd. 246, 33y MEIFTOCIREL, F5TOBUNET LAEIZ 1B
Hirbiirhud 5w, L -TED,

o HYHBOLWHBEORARFERTLI LI CELY (FF5—12 NULL 4w
DT LizdoTiEY,

I BRIRE A @i, TEL VA,

175




memo

176




EEF—I—K

CIT, T—AN-RHEIIEBRF—7-FDERAZT 5. £
ELTHFRIIMBETHESI W3, FEABRERCETORES
HEFEHTHE MBAOMRICESIILEHEELTVS,

177




4.1 FT—HIR=AARZ v U DHLSE

Tk 19FE - DB « FHl

B920 DA (Data Administrator) & DBA (Database Administrator) # Bl & {Z{Ef Lic&mE
O DA OfEEE LT, BVRbODIEEND.

7 EET—YROMMEmMEFEEL, F4AOEEOERTSEIE - EET 2.

1 VAFLEROBHIRTIE FCRBT—IAN—ARiETWL, F-FHEZE
EELMELT S,

Y LAFLREOTARIETIE, FICNAT74—RAAF2-Z 7 EEBETE,

I VATLRENRELEBSIIRE F-FORESESHOFz v IREERTD.

178




i 20 : [Ef2A

DA  DBA O $l0@ W %3 5, DA (F—¥EHHE) &, Hf 2728607 —%%
WEEFHT 2002 /E, PATFARBLRBICBWTRSH - @Gl L vot bifli 72— X
Y35, — . DBA (F—#R—2FHH) &, T—I0RLLDIT—IRN—ADOMEL
MRFETIREERL, VATARBILETIE, £%& - 88 - BFLvoshiiblEo7 = —
XEHYT 5, TOEETRIEEMFICR TV,

[61 F—FNX—ZAANRY ¥ A MOEH]

T

R

N—F = 7 ORI TFOFRLEOT, DBALLLEN—FY=7HEZFDOR
Hchsb

T — Y RX— AOixEHE DA ORENC L H, ZHAER
NV F =RV AF 2 T T — ¥ RN— ARET e O CEERFOR., LA oT

DBA ®ft#HTHo

 EMEROEIHREGEF = v Z712EFO, L5 TDBADEFHTHS

179



4.2 ANSI/SPARC3EBRF—Y7—FFT0TF v

FR 29%E - DB - Il

M1 57—8R—ZAD 3 BRAF—IT7—F:TI7F T ERZ LT, @TLEDR

Ehh,

7 BEAF—, ABAF—-vLAMAF—vOMIcBL, ZVFsF4R
TABEHEEOBMRICMT2HEEEE D,

1 HEAF—TR, HEAXF—I 22 a—2 FICRAGHCER XY 400
BB THY, T—RR—AIRLT, AXE—D2EETS,

7 YTAF—7R3, DT —ER—-RA2BELAAMAF—TD—~NERT,

T HEHEAEF—TE, @407077 A A—FONBIRORAET—E4—A0D

LR THD,

¥Rk 21 %E - DB - Al ll

Bl1 ANSI/SPARC3EAF—~ BT 2R L LT, BYITALBDIE SN,

7 ANSISPARC 3 AF—<YOERIL, BEMNT—FHTERUVRENT—y T
HEEETZETHS,

1 HEAF—U, BEAF—IHEELTHEATOY S ANTE BETESE
BHRENES KT BRDOEASTHS,

Y BRET—IR—ADE 21—y NT—=IF=FR=2ADYTAF—7IL, B2
AF—IHLT B,

I ABAF—TR, BSAF—TEILVPa—F LickETBEDORRTS 5.

180




f11:1ERE (7)

3@AE—IcEET A0 (FEp £48), 1B 25—, FIHESTWERSNIE, 1
HAF—7, HEAF—7, NHAF—<IIH0oNd, HEAF—< 2 [T 22T
BAF—T], BEAF -T2 [HERROT—5 &) WEAF—<iE [T7Ea— ¥ bizsk
EtYaibnAF—=] £, THEREL TS, BIUEENFIZRTHI,

T ELwvy

4 Tayda—¥ FicREMicEH &4 2 Anoidit] 2, A F—=Tih N
AF—<Thd, b,

TilHTAFR—7] 2 HAF—ORHOEVWETHSL. @b,

I :[fsn7oyFiLiia—FoirlhsiliF—y~—Amidid] 2. NEAF—
T TR NEAF—=TH L, R,

R 1: IERR

ANSI/SPARC3 @A%x—~ (EZEDP WafH) 23 2 HEEMm 5 e, WHET—F -2
DY 2—F oy PP F— ¥ A—ADH T 25— <IN EAF—<THY T /8, YOilth
o TwE, BYTENESDRERPEVIRITHL D, YHIEFETCHL,

181




Fpk 18 FE - DB -« FHl

143 DBMS OREEFHIZHTIEEOS B, BLBIZLOIENH,

T HETF-IAN-A0SREHEERTIUBROSEEICES) A L EANS T
HE,

1 BERFT—IR—A0—D20FEIZ, A—TLETNEF—&~— 2O
RESLSEEZN A,

T DIAFNTER, BRT A ATER~OT IV EABFERLEANE LT —
SHEMAFETEH S,

I Ny 77EETIE, &% FIFO (First In First Out) EMFERNEZFHEIIEST, X
DT - EREERT S,

182




43 : EEY (FE 14 EEORE 42 EIZIEF URIREE)

DBMS DE{BE Izl SR, BRI IZRTw (.

7 COoRBEoRERICIE ESYARTIEREL HokE (A8y-ltf Ty s Ak

i3 2 ki) PHveha, LoTRD

D [re— | T, FEEM (FH DBMS IZXhEfiiz bt chd) Thh. LoTED

TIFIAFN TR, —HICHVWAZEOEWF—y0ET) (F52F) &, Hibo
THLEZTay ZIZ— B L TB{FETHLE, THITHIET, BAT A AT~
OF 7L 28ENN ET 5. LoTIERTHS

I : FIFO Tit% ¢, LRU (Least Recently Used) TH%. LoTED

Y

183




HIBF—SETIL

TRk 20 FE - DB « Al

B128 F—FR-2OHBETNIZMETEEROHE, BIADLOIZ I,

EEEFIIZ, ER2oLa—-FEEEsEETAOIELTNS,
RETTINTR, FLa—Fidkr—2o08LI1—FicET 3.

FybT—0EFIVE, TEFHEARIETHERTES,

RAZ - 2w FEEER, BREETILTERZNEESTHS,

NN

H

Fpk 17 FE - DB « 48l

2?2 HB@BETF—AN— 2B AsEHEHICMETAERO 5B, B0 ENN,

W A IR L OB, AEANTEE®RATL,
EFEL, B-0RAF -SRI EGa-HERMTRTEZ S0,
ERME, I-TEEOAF-—ITHS,

—DOEMEE, BROEES EIZERTERTNE RS20,

H & = ¥

184



29 : IEfET
F— = AOREETLAZMT A, EIEENFCR T,

T:[48EnLa—-FRETEHTIOZELCWS] O, 32 F7—27EFNLT, B
BEFLVCRERCELV, LoTRITHD

1 - #HTHEELIBZE BRETLSR» F7—2E7 A0 4L0THY, RDBMS T#
FIFREEET OIS, MRBEFVICIR A% #TMEROBRSIEEV. Lo
TENTHD

7 [T RlhehaE] BHRNGEEFLTHL, LoTENTHS.

I EfTHL

63 WHETF—¥EF L]

22 : IERR7
EHEM LI B (F—7LoF) kISR ocns e, WML B ERT
THiUL, w4 FADMEP, ERICKELMAIREDALV, ChEERLLLOTHL,

MARBLAENE > TV =D T FREO L 9 IEERRET,
T BRI R D EMEIS L, BT L U307 DX e ETE ARV, T
EHRMEE ) LTHA a3 — /IR RN bITENS, TRERICEWRNEN] L5
PHAUTFITZIE LV, 720 T IEMF,

D H—-U o< THW, CREATE DOMAIN THHMEZ M8 B v hE

EAROT =ML H D, TRTHRI—PERINTNDDIT U,

T HEOFERR EICERTE R THM B FEITEN,

NS

185




¥R 22%E - DB - Il

B1 EOXS2BEER A, B) KBWT, Bl A OEHEROBERL (2, a, a), Bl
B OERHEOBEIL (b, b) THB. a, &b FRESEL, (o, b) DL, MER
DEEERL TS, COBFROEFERTHELT, BUR O ENMN,

ADTEFED BOE &

¥R 234%E - DB - Al l

10 BRET—FETINICBNTREREA BE2EAS, BHEAORASCY (FHHE I m
EOEEMSESESTHD, BEBORAS Viin BOEERNSRAEETHDLE
T5, COLE, MERZR (A, B) &T35&, RiIZEBAAEODS 7)Vikdh3Hh.

7 2"z 4 (n+n)® 7 m+n I mn

186



Rl1:IER7

MEEF ST 2ME (B #4355 3-(1) WHREF V), EEERGE (FA L > BYE (%
7), B) oEESHbh WA, BE T CbhCwah0ll, "BEROEE THY, “(a,
b) @19" LboLoT, BRETOHESERIZLE, F—¥ N2 ANy ) A FEBOZ
BRI, ¥ iEHdibd i vdd Lk,

rﬂ 10 = EﬁI BEEE (FaE 17 & - DB F8] B 30 1L)

[ 548 BEF—7—F [3RBT—SEFII

MFEFT—FEFTNVIZNT HME. FAL 2y TV YOEAREOERI bW, F

AL VERUERE, ¥ 7V EFTLLAUZA VA VAR EEZ IRV, FhChbhhIz{T
HE, KoL), EBRICMBELT—F 2o Ty Ial—YarLTAHIUIAW,

<BAEH>

BEADFALVIZ3 (=m). 1, 2, 3

BEBOFAS 248 (=n). A, B.C. D

R#ER (A, B) -« "BRKOF VO LoTEEGE, ERICLDS, £58TI12H
(1, A, (1, B). (1. C). (1. D),
(2 A). (2 B), (2 C). (2 D),
(3 A), 3. B). 3 C). (3 D)

7:m=3 n=2TCiRBLTASBL, 8x16=128, #b,

14 :BLL 4915, &b,

2 BLEL 7i2%5, £,

I :mn, CHAEREEL VS, 4x3=12%20TELLEI. IELW,

X FECODFIRELD T D n=2 (&, n=4 DFRD, ft(IH>TD.

187




TRk 24 € - DB - AT

F5 BEfE R I2EiE {A, B, C, D, El d5ak0, BEH{EREE A - B, A= C, {C,
D} — E Wi 5, BICEEES (A, Bl 25AT, ChooMEERBIEEER
LTHHShsRIEE ZCOBMESITNAS, COREEZRVELTHCNZELSE
B (REREesoBa) ik,

7 (A, B, C} 4 {A, B, C, D}
7 {A, B, C, D, E} T {A, B, E}

188



P 5 : I8 (7) ome e

RO S, M@t Cns ks, Bz o -BEES (A B &6,
TEOMEEREIC ML T3, SHEhIREEMA TWiTivn,

DA—B @A—-C @ |C DI -E

DA—B AbBifGIcESTIhasoc EBHEoWMmIZv. |A B}
@DA—C Hr#GAdsCHrEMTEszoT BECEENTS. |A B C
@ |C, DI —=E

DAFELEVOT, E£8HTL LI TaLV,

toT, BEoBEMEE.

LibEXh, |A B, C| HIERRIZLRS.

189




4.5 bS2Y0Z 3> EEEE

TR 284E - DB - Il

17 r2U¥ 22 avoEFHE (atomicity) OBHIE LT, BHLRE ORI,

7 TXOYBRNBHMBEPT 7Y r—var/nss AoEFERERRT S
BRIV I aVUMEINTAS,

14 U IV avBRTUALL TORMER, WEKANRABOY L LML D
2N,

U NI U IV I VIBILBWTTF—4AR—AO—EENGE TS,
T H#BOMSVUTFIVavEARICAEL ABATE, E400LERERIZIELY,

SR 20 46 - D B - 44

41 3T 3@ ACID BtE0 25, A (durability) IZBET 38 EL T
WE2 b O SN,

T ERBIIBRTLIERS Y223 2OEFRER, MENBELTHET—FN—2Z
MeEkLAnT &

1 FT—IN—AONENRFEORZWRETHZ &

T ORI HI L3 CONBHETATHEITENGD, 2<EFENALhOo0nTh)
THRTTZZE

I BEOMZ I a2 ERBIIETLESE L, EFIRTLEBSONER
RA—ETAHIE

190




RI17 : IEf% ()

ACID 558 @9 B BT (Atomicity) &1, [P ¥ H & ¥ aridmeicEiTahs LA
&) B, FoilEirshhwy FuE) prokbbdTiitiuddbiv ] BEOZEEGS,
Lo TIERIES RS,

EZP 451 ACID %%

T T — & — 2 0 E st o
7 —Etf (Consistency) @il
I 0t (Isoladon) @gE

fl41: ERT7
ACID $5thic i+ 2 . AW TlbhCwa, BRI, AL BEEFEE
Lz LThERbRpwEI GO Lew), TheEl3 i CERREENMFI R,
(411 P73 = ACID Bk

7 AOEE. ERTHhS
1 : —Bfoim. &8y
7 Bintto#s. d¥9cin
T Hi R, SYThvy

191




TR 23FE - DB - FHI

M4 +S29233>OACID HiEDS>5, —HEiE (consistency) OEREAIEENMH,

7 BAEEORMNLT—FR—ARHLT, b7¥7a VEFERDESENRN
TWAMEHATH 5.

1 FRRTENZEHEOFFHFIaBEVETELIVEVWSHETSHS.

7 hSYIIa i, BRERETRETTEN, 2<EFIhRA2LhORE
LinEsWEHRTH S,

I DERUAZw TR, TOREQLIBEENEZ > THREBOEENRL
NEEVWIERTHS.

TR 29%E - DB - FHI

16 I VHFI ¥ avo ACID FEOBEH L LT, #EYREDREND,

7 MIVHIYavTiR, ETTAIAHENLTITOALY, AEAEBTHN
BP0 REOMIC, MEO—EEFITOhE LI REBERET S,

14 FIUVIVavORFRTHTEEEOHEEL L > TERABRRISEDNSZ
EbHB,

D NIV F VI VORTOBENFELRBIZRE I LR,

T FIUFIVaVIEECHEELTEY, ARCEFTINSMO NI VT I Y
avVOREBEZETS,

192




=14 : Eﬂ? (> 548 gEr—7—F[5 h—:r}”;fﬁ:‘/alﬂﬁﬂ?ﬁ_lq
F7 2 v a »o ACID SRS SR, SR, —HAfiiowvTEbhons, R
S L0i2AEO DB FRIME TIXTER 14 £ Tl > THHE ShTuiwvdt, ACID 5
PEICMIL Tid, IEGRRIEE (H15), mAYE (H20), Bt (H16)., #htE (H14) 7 XS
iEEv, BRAIC—BiEEE P rFES Y P ETERLEMN: —E L cESESIh TnE
HEOZEEFE). LA TEMITICRS,

A #vrtEoFEE. &,
7 BETHEoFEE. &b,
N H?\.ﬂ'@ﬂﬁWL Eﬁ'l‘.}

16 : IEEE (77)

ACID #t¢ (I 4 8), (M 208, BREENERCRTWE I,

D o— AN ThR A RES TS | LIETHICRT A0 TED,
EEOREIZL o TEITR RIS TLES ] AR T 20THRY,
—HEOR, ERF.
MaDrFFsya oSt s EHIICRT A0 TED,

Ho3 o~ o~

193




¥Rk 21 %E - DB - Il

13 DBMS OHhbliHEEICERTSIERO 35, Pz boiREND,

7 HufEERic Lo T, AREFUETOT-FOBEERRDOILENTES,

1 PeEESEOERICE-T, Ty FOv I EFLETES,

77 PEff#id DBMS NEBMIZTY, TS aFudsLahsnyy, 7
Oy 7 O/FRIATERN,

I Ny FRLHIEFLETRIHEEEZT > LT3N,

Fpk 18 FE - DB -« FHl

B42 —DOFF2HFX a2 T ET2E2EMCRFLESBEN, TIOSETHRIZT2 25X
FLAEER YT ORTEIITI 28T LEERESELVWES, ORI
3 AT D a— )V O E A SR,

T —Ri 1 FEFiE 7 mATE T EHEIREE

R 26 6 - DB - Al

B hS¥ra o OBEIHETIREE (seralizability) AMEFE XN TS REOHEHIL
Edh,

T O2fHO3y FAEWETHD, BE O YU g L ERBESTES,

1 RREHEKEREVWIRBTSD, b7 P23 CHOTENREZNES,

Y BEORSI W g PERETF NSRS, BREFINEERENFEL
W27e %,

I #BEOMS AT al, —OTOMEICAY Pa— L ENTETFEINS,

194



R 13 : IERR7

F—dri— ZAOHhFEIC T 2ME (EEP 413 defbdliE (EepEaE)). Bime
Mz RTwv e,

T IR TH D,

4 fHbREREL L, HEOFFAFS T v EERFIZET ST, FoY0EEY
FEHLITTHWMBOZET, Oy rE2ERHTL, TO0, “HhRH#EETI
HZE FyFayZ3RET L. IoTRITHD.

7 PHbEEE, BBECE L CT A =T ar 7Y S AhbIERTALOThE, Lo
TREITHD.

I Ay FIC L LU Y, BEET oy Ta L HETSRAD, F T4 0
EEFHIET SR T L BEE, HHEHESEEIchL. Lo THEITHD,

Fl42: EfRET

ACID $iE #1883 S -oicid, ArZHEEO IS Fr P areRETLAELTLEN
Fhe@EilcEfT LA L i R BoSETES LIRS Rw, ZOoREFF ST a
AV a— B S ERI R L,

SEOMEIZEN TS, [0 »F22 a2 T E T2 2 ERI0ET L AR 2400 mlcEdr
L2 Rl LnkdhsnT, FFrFriaryAsrio—LoEiniEtott gicovnco
HRETHEH, Lo TEMIZT, [Z00RINEIE ACID #ttn—oThs, (413  Hefhd i |

11 :1E (%)

FF S Y EMOBEYETEE L, b eFEr T ar2ERIIC RS EfTLEE
EE L EEF LA s T L cEfTrca st b 2539, LisdioT, IEMIL () o83,

T ZHaiy P3mET— - A0RE. #10.

A CEFIETAEME G, R A RS v SERIALIZABLE CRRE S 4LA, FsEtEA#EAs
VRS IZIREE Sy, @RY,

7oA. CEFMERTRET ki, BRI WERIZ) ERLAHELE DR RIZEL, #1T
WA DI LR,

I ENLEE O], b,

195




TR 25%E - DB - FAI

19 rFHI e VEBOEIULTRA T Pa—VE2HBLEbDREND.

7 FTw ROy OREERNRICMZ BB, TRERRED RS9 0 a > 2E
FNCRITT DAV a—)b
14 FI2YTTa OREBEREZELRNS, MBREMSREICRDIEIICES
I aEBINCETT DAY a—-)
Y bIIHI s  EEBCEGTLUERSEGLAUERED DL DI, WITETTS
AT T =)
I FROEAIS YT a  RYGRTTIA, BEHRETI IS Yo a il
BEIZETITBAT 2

196




rFﬂ 19 . IEﬂ (.-7) NEW (EL. SHiLiEESE)

[P F48 FEF—TJ—F [5 bSUTIY 2 el
P yEROETMETRAY V- kL, FIFErIarEEMIC (FD)
ETLALEEE LR EER 2L ICHITL CTENTS LAy Va— Ol 285, #YIIE
YT abirciddv. Lish-T EffE () 245,

Tl baeFriareg@liicETTa] LR TWLOT BLL [EVLAAY Va—
W], ThebblifFicREShfAFyVa—noZk, #b,

A ZZh [P oFr2arel@lilETTLAr Va—n] EETWE, /D,

o OERR. CEFMEAEET Eix =R WD) EE LS EE RIS, BT
VR T Nt -

T LD R W T v 310

197




TH 24

FE-DB-Fail

119

ZOORIHIYar Tl T2, T—% a, b ITHITFLTTIEATS. TL,
T2 OMEEDD B, EFEEEZRETESbOREND. TIT, Yo 3
CDEBREOERIIRDEBD ET S,

LOCK «x F—HxEOVITD
READ x F—4& x LA D
WRITE ¢ : 55— x 2FBZHT
UNLOCK x : T—#%x %7209 235
T1 T2 A T1 T2
READ a READ a LOCK a LOCK a
LOCK « LOCK a READ a READ a
LOCK b LOCK & a=a+3 =qg+3
a=a+3 a=a+3
WRITE «a WRITE «
WRITE « WRITE a UNLOCK a UNLOCK a
READ b READ & LOCK b LOCK b
b=b+5 b=b+5 READ b READ b
b=b+5 b=b+5
WRITE & WRITE »
UNLOCK a UNLOCK a WRITE & WRITE &
UNLOCK b UNLOCK b UNLOCK & UNLOCK &
T1 T2 L T1 T2
LOCK a LOCK a LOCK a LOCK a
READ a READ « READ a READ a
a=a+3 LOCK & a=a+3 LOCK b
READ & READ &
WRITE a UNLOCK a WRITE a UNLOCK &
UNLOCK a UNLOCK b LOCK & UNLOCK a
LOCK b READ b
READ b b=b+5
b=b+5
WRITE &
WRITE & UNLOCK &
UNLOCK & UNLOCK a

198




19 : IEf% (T)

W (TR 19 F - DEFE] M424L)

[P 48 B T F [6 booF oo S|

FF L a s TI, T2 CEHYIEN 2 HE8E5 51213, WEETHNICAELERIZ oy 2 %
dif, MPEETEID (Do it BiEE) Froes A 2Dy s IO ROl E VL,

7 :T1 T, a®@READ #iZa % LOCK LCwaltd, FoEIZT?2 *Eirsianie

4

Hhds, Lo THFTERREECE Ly,
:T1@ “UNLOCK a” & “LOCK b~ @Bz T2 53 < CETERLTEENSH L.

Lo CEAEEIZFEETE 2w,

:T1@ "UNLOCK a" & "LOCK b" @B, 5465 Tl @il T2 4754

I (T2 @l T1 sEhafliz2e 4) Wit dida s, Lo TEVIIEEILREETE R,

CAF—PFiEELLY TLOCK a” THDH. TIHEIZD "LOCK a” #ETLLES.

T2 12, “UNLOCK a" TT1 @FETETECE-EITEZELY, —H, T2 4
Fl “LOCK a" #EfTL-MG4, T ik T2 o444t "UNLOCK a” %/
ihELbhnioh, YELOy—ATHEYVIVEEMIREECE S,

199




Tpk 16 FE - DB - Al

40 DT —FRX-ABTB T F L a D ORBETHBOS B, Fy Rows
MRELEWARLETMORSHEES T ENH.

7RISR, L 1 BEIES A, EBROAR, oy ZhRK
v RREIES L, 0w 2 b I #HEAK, nw s ALK

TR 29%E - DB - FHI

518 mmmsmuvyu%téﬁﬁwﬁﬁ,ﬁﬂ&tmmzmﬂo::f,x,yﬁb
Sy¥rvaveta,

7 XAWARAOEKETaICHLTHRARY 72BH/LTVWD L IR, YIXAEA
DAOREFT DI UTHER Y 72 BHETEHIEHTIR,

4 XPARADHETaCHUTHEOY 72 HBLTVWIEER, YIFA R
HUTEAOY 22 BRIDILHFTERY,

v OXNARICHLTHEOY Z72BBULTWSLETE, YRARIHULTHESE
Dy 7 RERTEILNTED,

T XPAARCHLTEEOY 72BELTVHLETY, Y ARNORKET a
EHUTHERY 72 MRT5eNTXS,

TR% 18 FE - DB - Al

34 b ¥7a ORRETHETSHS 2 HOvF /70 ICHTSEHR &
LT, BEWzboidEnh.

7 HEovs, SH0v50oEERdan,

1 #EB37F—-TNTHENRE, TTOOvZRETTAMII7 097 2F-TH
b,

U Ty FOvIRRETLIENBD,

I @AHEFTI I I a il ow s THREIL,

200




R840 : FE7

Foo FE o AR L REEny S R A Th L. 0y S, BHbhoFERIC
O FEhitdahidoe, Fy Foy 8t anigitizd s, Lo TERIE TS,

118 : IEfZ (1)

Oy (BT 208 (F25P $48), Sifoy refioy ZizowTtiibhTwa, i

FEEMF LTI,
T AT e P TETWAOT, TRV Ao > THEF Oy ZTH
LTy,
£ T ARy FEPTTWEDT, FTOTEEARERICEHTO 7 &9
FEHELTY, HEfTalzkiyoy yEhitehlivwoT AFIZHLTEGD
v 7 EFWGTHIENTERV, IEL Wy
7oA gy P EPTTWEEIL, oy 2 EPSPITAZLRTELY, #D.
I HARICHH Oy F 2GS, BPORROFETIIET Ty 2 HFAI LI
TELZV, R,
34 : IEfE7 (FErk 15 E£ENOR 36 &£I(3FE UREE)

20y xF70ra (E5P HRER) IS5 2 HIMNE, BiREENFCR TN,
[433 S b Z 47 2 a 2§l

T
IO FXFIORMINLTIE, Trae s Lz BEDeFEMMTAIEIEEFER

1

SHOyFFTORIATIE KETeS, 5HET v YOS ERHGTVAS

2

: IEAY
CRIAABEITI P T Y arTh, BARATWAMICliEE{LEI R {hvr—

AfY, Byt iEEias

201



TRk 27 FE - DB - FHI

13 2 oy A ERWE FZ Y va oRBETHEICRT RE0S 5, #
trboid N,

7 EZTORS I a ZREICHEZN, Ty ROovwsiEgEdTs ik,

A4 rI¥Iaroazv MNEFR FFYIa CRBOREIESSES XS
iz Ehs,

v bIr¥rvariEd, BRVERLEOY 7 ESTRBLARICEY, a3y b
BERETTE S,

I FEr¥IyariE, LERODy VEEMGEESTENLARICEY, v g
R ERTTES,

TR 29%E - DB - FHI

P15 2 HOw Z AR MUY I YavicliTaRdo5s, BYREDIZEN
Mo

Fy ROy IMNRFEETD I LIERN,
A—bh3Y¥2YavATHNE, 7Oy 78OV 7EFIIENTES,
FS UV aVARATAIRY R, EEOvJItBOohD,

b VY2 a v OREEFFEESRIEIND.

H o9 A N

TR 24%FE - DB - FHEI

13 Fy ROy ZifEEdT 57REEO S 28 tFEHO LRI E N,

7 2#awrzabalizi-Tay s TAEHR

1 REEHZAWT, ¥ r 2 aoBEBNERDZHR

U 2TORIH I aiiBnT, Oy /Ng&OT—F3—EDBEFTOy /%
i\, ETOOYINETTZET, 709 72FbRuAR

I bS2¥Ia BRIC—HELTOY I TE3HR

202




M 13:Ef (I)

hS BT 32 OREBERITHEICET 3R ( WA, 20y ZiIloWTHb
hTwa, 2Hiow 2, FovFrvarolfEgt2EETsrooiEachy, 1o
WrYavidhELTy y BEsE S TEFLARIINY, Oy rBheESEETTEL, L
fdtaT, B (=) 245,

T ey 7 HBONFEEIFr A3 FiclaTR, Fy Fey 23R E4 57 ikEd
b5,

A ETIRAORFRN 2 S &3R5 2w,

7oy PREGSEETTA®IL, 23y bEhdo— e LEETH S,

l15:IEf% (T)

202 AR (FIED 84 %) 5208, BRI RTw 4.

T o FyFoerdigdyanigttiias. #H,

4 2y 2 FRATR, B— 50 FravAT, —ETyay 2 LIAE, HEow
My R i e ¥ T

Tooaw 2ROy FEEA Oy IR A,

T R

FFE 13 . Eﬁ (7) B (FaE 20 F - DB FEl M43 3E)

[P S48 EEF—7—F [5 FSoHoy 3 EmimaE)
Fro Fay ZI2M3 SR, BREENFCR O {.

T2y s, FFIFES LI OETRIIIDy S E0hT, BTEIID Y S
#HETLHAT FoyFoyriiREY s, LoTERTHS,

4  HHEFTALT)LATER, 207y Fr gy claSRE LS, LICRE
Lzt o F oo arpblifFICETT LA V207 T5. BhLEN
LIsr I ¥ 72 avid7HE—FSha0T, FvFay izt Liwn.

7l FHROTF—¥OESNIEET EIZT SO, Ty Fe ey sEEFEOEETE.
Fo Fo e idEELEwv,
I #FbhT7 Y Y a5 R (33

COREHEFID) FELcoyrLcLT AL
FLCOMBER LN RS

DTFy Py FidRE LA,

203




Rk 20

FE - DB - 58l

f138

=ZED0RI oM aTL T2, T34, O~ 0 OBFTTF—F a, bizaT 50
BEToBE, Ty Fov s &0 50 aEM, 22T, DBMS i2 READ OE
Riic#H 0w 7, UPDATE OE&IZSEA O w7 E&MiF, ROLLBACK Xii COMMIT T
FTRTOOy 7 =RET 5.

T1 T2 T3

I} READa
@ UPDATEbD
3 READbD
@ ROLLBACK
& READbD
& UPDATE a
@' UPDATE b
& UPDATEb
@ UPDATEa
@ COMMIT
@ COMMIT
7 ® 1 @ 7 ® ™ @

204




fFl 38 : IEfRA

Ty FayritlyLEE. oy sbbfuy rolBeELC

ForESF L a ol

BED~D%*FE2i12F ki, Cohbbhd L, DCFy FayFdlits, Lo TIER

Az s,

[4.1.3 HEfhd) @& ([ THE) |

#Z1 EfoerihfHor 2oiE
TTIddhoTvaa e 2
=S e OVF HET &
. N Efiow i x
iy Ry W= e » .

F#2 FIFE I a LE

HHHR-HT 50 2R

a

b

b F 4 » 2 g F iR

(D |TL4*READ a

TUIED EF O (E

)

(| T2 #* UPDATE b

T2i2E0bfoy s
(HEh)

@ | T1A*READ b

TliZEh#EfHE &
(4:h)

ZCTT1iE “b" A%
MEhsETHD

)| T2 4* ROLLBACK

T 24 O SR

2ha. Tl Ehitf
s (Il

ERET 16085 & IZMEH

B |TIHREAD b

T3ZLEnEFO»
(aExh)

(8 | T3 4% UPDATE a

T3ZED, GFows 2k

ZZTT 3L “a” 4

i) HEhsETH
@ | T1 4% UPDATE b ;”iﬁ:ﬁ? SE A EE‘EU;L; % i%*‘.ﬁ__"g W

(# | T3 4* UPDATE b

T3ifFbe- - -

) | T1 4% UPDATE a

T1dfELP0R- - -

a6 | T1 A% COMMIT

T1dRELH0R- - -

AD | T2 A% COMMIT

T3ifFLE- - -

205




Tpk 16 FE - DB - Al

B35 W70 AREICENT, Ty FOyZARETIRELASHEVDLDIZEND,

7 —EEOYToNAEARIL, TOCASATOMERAERT TS ETHRAMICIIERD
EiFshiniy,

A INTOTOEAICE, WBSNEEFICH-> TERERNED LTSNS,

7 7ot AREAOTOEAEFLE S EWIHEN, BRITE-oTWES,

I JotAld, —D0HEEZ LSS LRSS ENOERAZEREHT.,

TR 25%FF - DB - FHI

BT HEONYFURZAUTLTEHNTEE, Fv FOv70RER2TELFTERL
e, Wy FUEOREAN FS1 0535, BlRbORENHD,

T BRIALI-Fich, EHOuEITBEIICHETE,
1 ARBT—FIIACABEGTSINyFAER, £&HT—2OORI2HrL a2 &
LTAET R LS5 IciEtd 3.

7 b HU s CHBEBIE, PERLI-FLTIREAOYSEMTS, Oy
DB LELI—Rizid, LES<E-THEEOv Y20 aL 512885 2,
I EHELI-F2EHTHEE0EBEROTEE, £TONy FUERT FUfE

- TIETSESICRET 5,

206




R 35 : EEA

T/ AHNTOMBEERTTLEIC, §h Y ConlFRERKL 2vh s, RS
DFLIFIZLaTETFTy FR v FBEBET 5,

PRI s TwAES, Ty Fay FA8ETA0EEFSHL. AAE 320070
AA, B, CH, AFB%., BAC%®, CHRAZFNFIABEEEILIESyr—2ATHL,

Z[IEHhOFR | ~BEREHLAE X, o 7o (A)SFHELTWAE o, fFhdh
AL 20 (HAELTWL)JF] BHHELL-TITHL, CoLE 0L ALN
[—2@(HHL TS HEF] 28R Ty Fuy 7ilkd,

rI:ﬂ 17 . IEﬂ (I) NEW (EL. HiLm#EEE

F4E BEEF—T—F [5 FSYTYaER R

HEO Ay FUEERTLCEPTEEOTy FRy 2EREFELELCR, FFrFFTary
OEFMiFEE, 27 v F 72 aryChbR B8R s, FOILICERLTWLEREIZ(T)
255, fhoBiRgiE, withd, EEo Sy FILEEGTL CEhT SR TE v, 3]0,

207




TR 26 FE - DB - FHI

f15 DBMS IZHBWT, TFv FOyZ7E2BHT3DIEDhST—I#EIEND,

7 HEEEMNME 1 BHREEEER
T RIIYIVICOBREERR I #LV57

TRk 28E - DB - FHII

f13 DBMS i28WT, M VUHFITaVRTTY ROy ZBRFELELTWDE I 2K
THEOITFEHRTIEDIZE D,

7 2fipvwZ A4 BZM7ILTY XA
7 FxpZ2RL2b T #5757

208




P15 : Ffg (T) e N S L AL

F T ¥y v e OERETHEICME S S, T Fee 2ot hEish Ty,

Fo oy 2 BBt aHEICE BHERIZE2HEL 7572V TEFH S,
fFFEyI7id, P a il sy s GRS TTHREL, I 7ICHEELHE
FizFy Fav 7 (T{AMREE) L¥ETAHETH L, aoBRBC#E SR A TETIE T
Fow 223 a2l L3 TERV,

T A MG ANGE AT A2 LB HLHOT, HifOHY TEEET LTI
Ftathi.

A TREHENT AT I A0y 2RI ERETHE S ER] T LA THL, nvy
EF TGO TFy Foo 2388 L,

7 RN AR T A DR LEIRC T 5T L AThHLE, Ty FouFid, BVt
HGHADBEREHo TWAREIZ L s TWAOT, SENMRMFEITV,

13 :Ef% (T)

Fo Fow 2T a2 TEMMbILTWA, Fv Foe 22+ 2 FEELTIE, BHE
Hiztakhir HEros7ElvaREldE, L7771 Py aviiisoey
MWiGE 7 CHEL, Y7 ELAREII Ty oy s (FARE) EHETAE
HETHL, oMYA RAFTETR, Fy Ry & T a2 TEEV, Lo
STIEFIRTIZR S,

Ti2fowsy QfioeFryyIsoran) i fHusEo o —2, LI rHr Y
g7k, ETHITATORBEERIC Oy 2 200 (B 1H), BERTHEICoy >
FWETL (B2MH) bl FyFoy 29T s,

A CEFEIENIT ATV LA LR, gy FERTTICERBETHEEERTAEATHS, O
v 2 EPFLVOTTy Fow 23R8 ELTw,

7o Fry Rl BERECLCELREO—DOTHE, FFFF e LLH
B ATF—Folifht, FAAFROF—FEREETIIS, ATV LIy 770
MFEEXLHTD, Z0AE) Eote7roNEE, 28R ELoF—F~_—20H
Fe WERBFAA IV OILEFzo Rl nd, Fz o Hf X MEET
HraromPThRETS,

209




TR 25%FF - DB - FHI

B0 ty~ty ORZTAY Pa—VENE T al T~T, BiH5. B 1, T T,
A commit ERTTAEED, FI VI a ORET ST RERLE. a IKHT
WBELFI I aBENM. ZTT, select (X) BEFOy I ENTTEIEX %
BRTHILEXRL, update ) REROY 7 ENTTER X 2EHTHEERT.
NGOy, commit ENDETT OviENNWbDETS, £, bS5
Yroa O8I 70REE, T ELEEE, TR0y LTVRAERDT
yawse, THHFIOTIEERT.

(bS2¥ S aDArPa—)l)

|l iy - i P
T, T, a T
t select (A) = == =
t - select (B) = —
ty — = select (A) -
t, = = = select (B)
ty = = = update (B)
t; select (C) - - -
ty - select (C) = —
ty = update {C) = —
L5} - - update (A) =

b commit S = =

%

(FS ¥ I a DB H57T]
(2

(4] O,
()

7 T 1 T, BT, 1

210




10 : EE& (1)

NEW

[y F48 EEF—T—F [5 bS50 3 E

b7y T a O (EREEE) ML

L. vy s O (Ko rbh

HOZ) OBCEHBECLLHE, AP a—n@ il t, FOMEEL TR, BRI [,
TT 4% commit #2473 LA OWRBLZLVI) HITEREL L.
Oy FOEEEE] THD. ok F2oLdl, ®WEA B, ClIZMLT MFzFz
FLTvutidvn,
=1 #7F0vsE5H/0v 0 0EE
T BitrroTVE09Y
E“'“-—h______ #HOv o SHOY 7
LS ETE #H{Ow 7 o x
O EEOy Y » %
F2: RSUHSYIVOAS Y a1—LEEEORE
[ T, Ta T, T, A B C
t, | select(A) T, Hsamy s
ts selact (B) T 8097
itz salect (A) TFEFO5 7
ty select (B} T, Oy
T A8 7S
ts Sk (T 00 7HERS)
t. | sslect(C) T, fiEEOy s
t, salact(C) T8O
T ff O TS
te ihast (T 00 THEHS)
| | Taff@oy 78S
Lo fo ] (T, 000 7REES)
T ¥EH0v7RE - T, FEEDY TRE
ty | commit T EEO Y T HEEOY
T FAREE VT4 C AW
LLE#EFAT, P FriaryOBbys78#mMEdT5, #4400, dizfLT, =2

BRFHFBELTwL AL 2200, BREALBRECH, wihd T, 00y 7
L (= commit f#5) %5, LT [d=T,] TadL{ichdt T, 2T, 2845, 5%
DObIXT, 0T, T, HT..00y PFEFLIIZ-TWLIENE, KOLIITRETESL
i ald, TALBOTERIEAICLD,

P N

b J—’r

211




TR 25%FF - DB - FHI

Mo RS2V aloRBEEKEDSE, XD Q), Q) ITHNTS SQL DiEEIFE
nhn,

(1) HNFDRODY—F 4 U—FREBTES,
@ —DDrFIYIaliT, MBEOERODSHTE 2 EUESETZHE, 1@
HOBAADFIEE 2 FBUEOTAADIEANFR U TH 2 T ENREES RN,

7 READ COMMITTED - READ UNCOMMITTED
7 REPEATABLE READ I SERIALIZABLE

TRy 24 £ - DB - AT

M15 SQL Th3F 87 a  OfEEREZEZ READ COMMITTED IZfFELIEEEIRE
ET HREBIEENDR.

7 HF—=FA4U—RBEFUVE—FTNI—FET7 2 PAU—FBRET S,

4 H—F4U—RETLXUE=FTINU—FRBELRZLN, T7>MAU— R
RET D,

7 H—F s U—RREBEELEWSE, TIXUE—FTNU—FETFFAU—FR
BETS.

I ¥=F4U—Fs7 o UE—FTJU—Fe 77 FAU—FbBRELR,

212




& 9 : IEf% (7) ey

(XD $48 EEF—T—F [5 STy 3 Eila

FT o Ta EEB HREMENEACHE (ISOLATION LEVEL) (23 A8, (1) & (2)
DEMFILIFoTRDAATHY . HRiIE, BiEoN20REIZES,

(1) T *"¥—F41—F HEABCTCELZEFTHLOC, ¥F—F1N—FFRELTLEI
READ UNCOMMITTED #*# &4 68is, TR CEIOIDIIHEF AL LS TES,

AT (2) SZIEHVTWDS [ 2R EEHT LG, 1 ROGAHSOTIEE 2 B ELERO
SEAAOFENE L ChLHZ ESEESREV, | EnIoid, #hELELZ ESTE Ry (5
At EFTW) 0T, JVE=F TR - FORBEELPLELD, TLFEEET L0,
READ UNCOMMITTED ® READ COMMITTED §Z#: %,

Fago (1) (2) o#Eds, EAFIE READ COMMITTED” @il (7) i2%a.

e 15 : IER% (7) S

By 548 88F—7—F [6 Moy oyarEmietl

FFFZ v a oo REIZN T LERL. READ COMMITTED CTH#4 3 2KEIZ2onwT

[T s, READ COMMITTED Cid, ¥ —F 4 UV —FREELEVWHE FXIE—F T 1) —
F, 77 FAN—FO8ET 5, Lid-T, BIRE (7) FERRCES,

D ETHREET HmiE READ UNCOMMITTED

DT Y RAN—- FRETRET H™IE, REPEATABLE READ
s ZAs, READ COMMITTED

Dediuh B4 Lwvoid, SERIALIZABLE

TR

213




A% 18 46 - D B - Al

B35 ~N—JHTHMFEZTS DBMS 2801 T, T #ICHTA2UEDEDE F I 4
iz >E—F READ COMMITTED TilfTMELZBESOFEIZEHLT, BoTh
SbmiT LN, _

IIT, TERIZE=DDF (A, B, C) #HY, PIAREF—TH2,
Fiz, D2EBIZSQL XOEHEIZ COMMIT XA EL TWhwabh0&ET 5,
LM SQL =L SELECT SUM(B) , SUM{C) INTO :HSB , :HSC FROM T

@msqQL X UPDATE T SET B=BE+:HB , C=C+:HC WHERE A=:HA

7T DEQOMTTw FOy /B ETLHE0ED,

1 OOETHIZQEERTTIE, ONEICETTZERNHD.

7 (@0 COMMIT EfTaIOHERVDICKBRE D Z &3,

I @QFEHEELTEILTVLREECDEERTTS L, DIVEHZET L-DORER
MOIRBENSESTHSE D,

Tpk 27 FE - DB - FHI

M6 —DODbF90ard, BUT—XIINLT, B, SHRETOIEEFICREL
855 —FT4)—RoFESKELBLEDDIREND,

7 bI2HIvar A RBLRBREEFRLETHIROTOEESESRLL, Kig,
RSV a BN oMoy a3y A ERURRBREGZMETHLWTR2EA
Laxy bLlik, 0%, b9 0ar A BEURRBRRETHESRT &,
A3 FEL Mo T NHBE L.

1 +S2¥0ar ARH3ROTOFNEZBRWLUE. RIT, ho¥F2>a>BH
FOFIDEZEHRLIZIw bl Z0O8H, NF2HIar A BREDFI2EHES
BI3L&, UMOBEERR-E,

U DD IEIariEnEN 2 MOy ZEMNT, Ty RaovZEEILE.

I XEIAIwbrLTOWRWRS Yo ar A OBFHRT—IE ¥ 2a>
BABHL. £0%, BEFET—Iido—IN\y ZEhik,

214




9 35: ER7

“READ COMMITTED” kii, a3« FSht-F—d0adHiitr FCha, EHENE

IR

[+

[413 Heftdli (EEEfrse) |

-

¥

CEEOBRFEEMFII2y FEFLTWADITTREWOT, Py Fay B8 Lxwv,

RO TWAHNEFEOD N, JHh RIS

P VB ofHRE#E T, "READ COMMITTED" @z, (DEFTHII@O LA

I TILILESHD. ELW

D COMMIT S48 0 LAiLeE L2 wvdzeh, IEL W
=D —EoliEciigihs k, Do REDICER AR SO TELW

16 : IEfZ (XT)

I EEICETME (EEP B4 8., MUHEEHOPEDY -7 41—
FizowThibhTwa, ¥—71)—FEid, —STEHE DSy F7vaymaiv b
MoLa—Fe)—FL, £0# (o b7 %7y ard?) @l a— FERDHLZoI,
AEEGHEELTLEI L] THhD, ISOLATION LEVEL #° READ  UNCOMMITTED @
RRoR AT B ThEEEIC, BIEENGERCF = v 2 LT,

How >~ N

P77y P AT — FOiHE,

P AN E—FT ) — F@OaE,

Dy By 7 aike

IS — T )= FORRIIE S, ELV

215




TR 26 FE - DB - FHI

B4 F=FR—=2AOQOr5 223> T2 OEIBENDSE, F—F4J—F (dirty
read) 2B BEERIZEND.

7 ;LTI alTILHMTERRL, FSHSYa T2 BTOTEERT 5.
FOH T1 BECHATETZEFRT 5. TO%IC T2 PRAICTEHRALTD, O T2
ICEBEHVEB I N NVERES &I S.

A4 FIHSLarTILIMTEREHL, bS5 ar T2 REQTERET 5.
FOBTL RAO-NANRwr7EN5E, T2 BFOFICEELAWERRAE IR
B,

7 ORI YL gl T2 BNELERHERMETITERBLTVSEEI, FS2HS
ary T1 R T2 ORBEGEREZTITEHATS, TOR T2 BALEHETHS—
EHREAETTAE, AEREELZA-SETERDC &IOS,

I b alT2MFERRL, PP a T MEOTEERHLOS
v bT3, TOE T2 MRACTERELERS, ACTE2RAECDMMDST,
R LEERL LTS,

216




. ELE (PRE22FE- DEFEID M 1B
FFH 14 . Em ({) [0 (45 ~3AFoL o am i

FF S e YEEICMT AR, S EREEO— DY —F 11— FIZoWwTibhTw
Bo ¥—F4)—FEE, —ETEIE DSy Hrvar0aiy biioLa— FEID A
ATLEIEALY—F] THDH, ThEEmis, BIREENEFCFz v LT,

THBARMT v FF— O,
PIELvy

D77 ¥ A - Fakisl,

AV NE—FT ) — PO,

H 3 &

217




TR 29FE - DB - FHI

F17 EiE, H53BFRFEZFE-THEEZOTHREEH LTV EM, MEHERERE
KEETd A BORRE "HEHEARK" RITBFLALLEORTERLTVS,
FHRERDDI P ravyTiE, BRERD NS VT IV a3y TLFEO~@D
JEF CREEINER, SFIRBEHNOZBERE FIEHAERROZREENEL
D, ELWEBR2B5 LW TEEbor, TOLERELABRISh», &
ZT, bF¥HIYarolRkEtEK¥ElL READ UNCOMMITTED T o/ § 5,

FZYHFIT YT FE Y2V aAVT
®
“BEFERRR RoBRET—4
Mo, BHRXEEH
@
AZOREE “BEERRS" B
e
@ \
COMMIT
@
"W R ROBRET X
b, FRERY LR
® )
XEYTHREL, BEEROFESIR
BHEg
®
COMMIT
B2
W
7 TvIE—&27L)—F 14 =Frryl)—FK
v X—=F14U—F T 77YbAY—F

218




17 :IEf2 (T)

I EER AT omEE (P ®4%). READ UNCOMMITTED 20T, iR
HOF—F1)—F, T¥IME=FFLN—F, 77rrhA)—-FowihbiET 5,

D “HAREET Eo ABoREERVAGHAX 2HHMLTWE,

@ "HFHEAERT EOABESUCZBHERY ERHLTWS,

o [IELWREEEREE LdCEdai] BHTHE, 2Fh, DEDOMIIZBIME
Tl F—FEHARATLEoTWAEDGY, ZRE T FAT—FEnd, LA -TIERFIZ
Izl s,

T Ty IE—T L) —Fid, FLF—¥% 2 EiERAA B EAGE S T8,

4 y=Fre ) —Fid, OEEHEREETRE GR)—-Fra 2L,

T —FA)—Fit, O rFrFErarTUHEARLE 39 M OF—F R E
HIAATLED 2k, Oy LiERC RS04 3,

219




¥R 22%E - DB - Il

18 DBMS O RS0 g JEBIcET a0 5, @YabollEnd,

7 2 #Haw2ARiE, HEETF-SAN-A0E0OFHEFTHD, EPRFT—F
R— A TIRER SNz,

1 HFEow7Ta3RBEOERSOIEZOyIOREEN, ZORERM,NWEZ
E, rs2¥22aOA ="y FIFE LTS,

7 T4 )—FEFTRE WBEEKEETTSE, I TFIa 0N~
T MAET TS,

I FEREZTHEOENR, F—X-A0—BH2RbANHEEO T T Y
3 »EEFICAETEZETH S,

220




18 : EfXT

P S a CERICHTLERE (EIEP B4E-5 57 a 2 EHERE). BN
#MiFE- BT,

FoiofOy il 2Oz e A FIMNT AR CHL2HT v FiTRp O T —
yr—2ChEHERE, #Eh,

{0y rOEERE Dy 2 TLRMOESTREL, 9y 2HROREE (F-T0,
i) Thd. ED.

U F—F 4 - FEFTL L A AR T I Fr v a B OAN—T
MIF<hd. &Y.

T ELWElTH L, A

221




4.6 [EEOHEHEEE

¥R 25%E - DB - Il

R116 DBMS HFxz w7/ BA 2V ERT, FxuIRA L a—REOSizHEHTH
29T TWAUEIZ EhH.

\.\]

SETLTWEWhS Y arzo—)bNv T35,
BHLiETr—20E¥ngERO /20y 7 7 VicERZI T,
F=INR—=ZADNBEENY I T v T 771 INIHEHT,

Ny 7 7B TWEEHEOT— Y T —IR—RIcHEHT.

~

H &

R 29%E - DB - Al

M6 DBMS#AEHfEdansic@dsgaEds LT, #LEDRENDR,

7 bIUFIVaVOMMBULEMAT, TR AOEHRINER-TVITHT
HEHBHEREMET 5.
4 BEEEFPSOEBIHAT, TN —A0EFINAR—JVIHNTIER
RIERENMET 5,
Y B—=AAYIEDNT YV a vEEFIEAT, ToERA-A0EH I
Fem—TiIiad 5 EHEFEREDET D,
T A—=NT7AT—FRIZEAT, T—AR—-ADEHIhAA—TIINT 5 ENE
Rz NTFT &,

222




ﬂﬂ1f3:IEﬁg(Jn NEW (EL. SLFEss

[ F48 EEF—T—F [5 RS0 a0 EiplaEt]

FruFZEf TR Ny 77l TWANIBOTF—¥FeF—F =282 H¥. L
F=fio CIEARIZ () (28 s, TheEaEels, tho@ERiE+ A TwI T,

T TLOWEWwWr I rFrvardn—n" Ay 1500k EERERChL, B,

4 WL AF—dolifHigEio sy 7 A vicE i Hdoit, 33 FodiE
Wb, B,

VT R—ADNEESy FT o T I A MIEENT O, EEOY LTIk
A, 2N,

fH16: 1k (T)

mEDARE T smE (D $48). BN RTw 4

T RIS arERDHTES, FASETENAHOREF CEELITRELS
i, FIFHT B0 USRS 4B, B0,

4 R EIIOWTIE, RS, BEEREENITORY (UfHshia—3

OUFTERFER) FRHLTE—A 7+ 7—F (Ai#EEE 245, Lizdi=T, "l

RITFER" Cizdvn iy,

= ste 2 LHETTEOEPE, BHEHRIIAETHE, #HD,

I aF L, A5 IERR.

I

223




TRk 284%E - DB - FAII

f916 WAL (Write Ahead Log) 7O N 2O BMIZEET 2SHD S 5, BYREDIRY
b,

7T EFHFONI UV IVave—BHELEIRLEILRL, Fv IRy M LR
2 REIZT B,

1 FYFQYIRBER->TWA S Y2 YavORMERRKIZT S,

7 [@MSHOEHT DBMS ABIELTY, I3y MERTHEINTF—IR—AILE
FRENTVWARWEHF— I OEME2TREIZT S,

T OJERMTIEBREECHESNEELTE, T—ER—ADT— 2B
eIz T 3,

SR 24 46 - DB - FAID

BT EFRLO—REEHERLI-R2O07ELUTHATS DBMS I2BWT, OV %k
IT#E Y WAL (Write Ahead Log) 7O RIVIZHD ELT, EQOQ~G £EL
WIEFIZAERZH DR END.

begin transaction L I — RZ&HEHT.
F—INR—AEEHT 5,
OJICE#HRiLa— RedEHT,
DICEFHEL O— RESEEHT.
commit L 2— RZHEHT,

end transaction L 1— REHEHT.

©@ © ® ® ® 6

O-20-0@-@-0—-0®
O-@-0-®-0—-0
O-@-0-0-@-®
O-@-®-0—-0-0®

H @ A N

224




16 : IEEE (v7)

WAL (Write Ahead Log) 3, "7 EHE" vl ROLHIENEHFTII v FEET
T B, ZOMEF & SRR E NEF- R T,

DU A A=Y oy 774 b~OBEHL
ZNHEL A —VOay 77 L L~OBEHL
@7 — &= AOUH

7

4
)

. ':F‘J'_“/‘::“'ﬂ*"]’:" }‘Mﬂiﬂ.gla E—.lﬁnn
Dy Fo e o BTy, #1D,
CIEEE. BE, T30 FHAOESIE F— =20 lHL BT AT

3w b ESN ApOBERTF— YAl E N T v F— ¥ A TEEL
Th, WHEIA—Voar 7 &I FHLTWADT, TheEHLTHH
F—rou{Ed s,

I oY EEAT SRR EESREL T L o b T— ¥ - ADWINITELL
Tdo 0,
ﬂ_ﬂ 17 : Iﬁ (I) BEE (PRE21 £ -DBFHII M 1118E)

XD 48 FBEF—T—K [6 hNSUY Y3 E R

07 S LS DRI, 07 B & H L ROl KON fE-> TR SRS, LIk
CEMIE (T) 1% 5.

(D
(2)
(3)
(4)
(5)
(6)

b7 T T a vikhEs (D27 7 7 4 v~ begin transaction L 71— F& &)
F T a BB (AT 77 A VAEHRI L O— FEHHT)
b a B (DX 77 A A~k o— FEBH3)

P IHT Y a v W (DT7—F R—A~DOEHL)

b7 7Y a T (B commit % FiH3)

b YHFZ Y a TR (B end transaction L 71— FA#EHT)

LA [@QF = R—ANOBHL L, Fz v 7B, VAR EL BRI/ 770575y
Ta LB D TiTbils,

225




TR 26 FE - DB - Al

13 TASLEER4RICE, F—yA—Z20BE&ME2EE, 1D, BHOT—5F—
ZAREBIZEH BT A LENS D, TOEDIZ, DBMS M hFo¥» 5 003w M
BETEHRTIAILFELT, BEIRbOERENS,

T r—a COERGEE TR
FxwZB1 2 MBS TR A

OFNy 7 FrADIZ y MERFAST TR
07774 AOI2 v MEEERADT TRR

Hoa A N

Fpk 17 E - DB « 48l

40 Fx v RA 2 FEINGTSH DBMS inBWT, EOLSABEBEETY A7 ARE
WRELE, MEER (O—747—F) Lo THEFNETELI>TXTORNT
W2 g i ERh.

Fruddia1rb AT LEEEE
i F KRG
| | -
H%Tl:awﬁ i
PR | T2
-t Bosavens -
| Pt T3 |
| Iu.....“.....
M 1 T4 a3k |
. -: P :
| B TS o R !
o " i
T Ti A4 T2 & T3 7 T4 & Th I Ths

226



. EHE (PE 24 £ - DB F#l &)
M13:Ef (T) RS s ooty )

b7 7 g OREEETH N SRS, DBMS T, BENEOLD, 33k E
BY77AN~OEHLRFEBLTED, 27/ 7 7/ b~0BHLIETLAREATII Y MR
BSETEALZLTWA, Lizdi-T, EfE (T) 12k 5,

LA, B I L BH LRI —F v 54 P THEDT, FAAFTrERIE
A= d—rievy B WBSEEL VAL LS TWE (7L, F—F7740E
O¥ 774 LidfleOF 4 A FIIRETALENES),

KT T ANA~OESHUIL “aIy MER 2EIHLAEREISZEWS 2L, 2T
— 2Ty ANER T T AR DT 4 AT IEET D Z EDRRARETS &\ ) BER T
0 FdA, BERBEE~OHZLCHEEmMEEZ T “EELVW Lo L,

[ 40 : [EfRY

DBEMS oo 0 i LEE |2 P03 5 & [ O BRE. F v &R 2 FERCE T ETET, Y
AFLAEERERICICRTLOWS S ravit, MiEREICL-CTHERET L
HTELH, LichoT, EFiEyTHhHs, ETEP 414 EERHEE]

FiTHE, Fxzo 7R 2 FETIZETHFETLTWD,

4 T2, EERERFIIMERETLCWEW S, 2—LXsZ 805, T3 Fov
FHA PBRIIMBESRTWLLD, P FF Y arORETFLETHL,

I T4 HRHEMEIZ L - THENE CALHED.

227




TR 19 4 - DB - A0

B39 FrwZHAhEREBTS DBMS iIH80T, HOLHRMMERTY AT LEE
PREL, MEERICL> TRFEEZT o7/, AEEREO 2. b O@EEEO). -
ZT. Tn BREABOEEEEN S 723 > OMBEKTEEL, &
HEROERIIUERNESFRT, TIRSBIOD . b OFE#EIZ0 &7 5.

FxoyZHA >k LAFLRERE
: : e
Tl | a=a+l : ,
T2 | b=b+2
! T3 | a=a+3
| T4 | b=b+4
a b
7 1 0
1 1 2
" 4 2
ol 4 6

228




fel 39 = IERR7

EEnEOHSHEETHL, HETTE, Fxyr7F 4 v AT ABERETTORO
ST a yERiEER SE s TvwE, COEBE, THEWO S W5 a ridiko
LAl b,

TI: Fzor#L 2 FENE (O)

T2: F= v 7KLY MR T LT, FHERR (O)
T3 : grEfElE (O)

T4 BERABHCSE T L OV AL O TRBIRAT ()

T, HiEEREDaO#IZ4 bofliiz2ichs,. FRIZY,
[4.1.4 [EEFEmERAE

229




SR 20 46 - D B - A

B39 KO a~c ENETNOEFIZHLT, DBMS OREER (O-)IL 77— F) X
#abkER (O—nwyd) 2EHLEL. @YTIEEFEROASHITIE NN,

a TwlFoulizkabrs2H¥5 3 L EE
b DEBMSUADY 770N icEd L AT ARE
¢ T—HAN—IAO—ENRERFEE DB EREE

a b c
7 | ERERE At B b L R R i
1 | BEER ATt B S L R E AITHE TR
7| AIEERE HRE IR A it
T | Al ATE T IR iR

230



fE 39 : IERRA

DBMS OF OB ERERIEICN T S8, BAELAEE L AEOMFEIL ThERERDLS
i b, SYOLAGRIRAIILD,
[4.1.4 EERIEERE]
a: bIUFITasEER -5y y (REBEHRE) LTr7 ¥ 7Y a VRERTO
WEICEL, FRHERYBRWARICHETT S
b: DBMS DA D > A7 A FICML TR, EERERORRIBLT, 2= 717—
F (RESR), v—n3y s (R 2@AGhETUET S
c: BEEEFICOVWTIE, BAZREIL HERLEM I con/EMHLTOI—-L 74
7—F (AESRE) 2€5

231




TRk 27 FE - DB - FHI

M14 DBMS #3AFLAMEREESIIETLETIaEE, -7+ 7—F¥~ELS -
Frigr 0Ny I TREINS AP a 088 ELT, EP2b0IRE
b, o7, R HY Y a O TREISHANENEIIROEBNET S,

FS g F— BN —ZTH TS Read [M# & Write B
T1, T2 Read 10, Write 20
T3, T4 Read 100
T5, Té Read 20, Write 10
1L
TT —e
F
T2 x & i
w
n_ 3 ;
T4 f.f\ i
T5 % .
T6

BRIz v bEhTwWinwbF o2 irar&x5d.

——e Iz y bENEFF I3 L EFRT,

o=y 7—F O—k Ny &
7 | T2, T5 T6
-1 | T2, TS T3, T6
w7 | T, T2, Ts T6
I |TL T2, Ts T3, Té

232



Rl14: EfE (7)

EEmEmeecrd spE (B B4 ®|), M7 Y a v ETSh Tw BB
T, YATASHIEE B EIREL S, WHHT O o LR (D—nsy
7y b, WHEDY o HERR (D— 727 —F) SRS EIET S, SHO
H¢, DBMS 2 HREILz L3 ciTbhaRROMIET kol Lr—nThisha,

DFzvZELPETOF—FE, FAAZIIEBENLTWS (FELTWS) —-TLid
fThLa{ThLw

DEERERAT, 339 FERTWE T F T avid, WiREo 7 &0 - ThHiElE
R (a—n7+7—F) g45 -T2 T5

SR ERERAT, 239 bERTWEWEFT Y 28203, WHTOY 2o Tl
i (o—noie ) 245 T3, T4, T (#2720, T3 T4 i Read D AN
BT EEREW)

LLEER, T2, TsidprdEdEes T dEldgctsanT, IEFETIIRS,

233




TR 25%FF - DB - FHI

M4 F—IR—AOEEEELEICHETAERD S, BEIRbORENN.

7 BRABENSOHOa METIOVILN, A—TF—IR—A2EREFHTET
ElrEo TELUZRBAIBFEZB DS, 77070y JEBABEELER S,
14 YATFLDNREEFUAOERBIZE > TELLLERSE, FxvZH1 > O

PENCRTLIE RS 90 v a YDV TOREERETETH S,

7 F—IR-ADHEEFIIHNLT, N2 79 T7714NVEVARTLER, O
T7 71 VOEFEREZEML TTF— 5 OEENEZT S,
I bIHITa B0 ANT—IR—ADEHFICERER T LIEBEI
i, Y771V OEHEREREERL TF—5 OEEAEZET,

TR 26 FE - DB - FHI

M20 T4 HAFUHNYEFETLHIROBNIEED—2 T35 RPO (Recovery Point
Objective) 2 EhH.

T EBOMREERET SIS ER ARREESREROERAFINVERTHE
=

1 EBEREBETEREOVATLEEE, BEEHL THA AT LRSI OR
g O LR TIEE

T RERERNS AT LEHEEWET X TORMERTIER

I ATLAVEESLELED, FTIRRERENMOLORAORBETEAS
Nizirndis s e R i

234




fEl 14 : IER% (1)

FroFRLRER e rFreaONFET—F 7 A LONFEORBERNLZ LT
#Fh, [foT, FzoPEd A POIGLANET LA »FraridTF—F 774 MAZEB
Hoi-, EHEfEEEAEICE D, L -TIERME (1) Tho,

7Ty 2{k] Tit%ed, [Ow¥] HFELWw, #Eh,

o AR ECY Lo ML, Rer?rALEYVARTLAR X Ir40®
N EEg By co—iy 755, #Eh,

I MEREANCFIF I aydaiy P LTWAESIZR 09X 77 4 Lol
FHEHWCTO—L 7+ 7—F¥54, a3y L 0w 8810E vy oy
A NOUFHITfHRE HeTo—3y 795, FHdEF o CUHEHHEREER
LwvEwnitiw, @0,

SCRANE, BN T O n— Ny 7 TR, BT 3 U— RO,
SOBIRE O, [5ENI%E] LWHoDik, FTFo 7 varinKrLinin=ax
v ELTWRWEWHI Z L, Wb T U7 vaEBEDD L,

R 20 : IEfF (T)

SLA DR iz 4 58, RPO (Recovery Point Objective) #¥fi i Tv5, RPO ki3,
ATLANHE@BLAL S, PR ESRECHIETAETO YDA T THEIDE R
Wi b drTiREc s, LisdioT, IERirich s, b, BiREO>i2 RTO
TéHhb,

235




4.7 DET—IR—X

TR 284E - DB - Il

18 AT —AR—AVAFLAOBRO—D2TH5 “BEIHTLERNE" OFBHL
LT, #@YREDRENDN,

7 EROHEPUEA EOFHWTROBMY A FHPEEINTE, FIHEIZZO
EHEEEEIETBROTHHAEIZITOIMEDOZ L TH L.,

4 FT—EAR—AWEEREN U THENICSBBEINATHTY, FEFIZZO
AERREERITLVCTRATHICTIBREDOZLTHS,

M —OORIPEHOY A MIEBEL THRBINTVTS, AAZFIIINERERY
HHRVWCHAETHICT 86O TH S,

I —OORIEHOYA MZHELUTHEMINTWTS, MAZIZIhEZ KX
BRWTRAWERIZTOREDZ L TH D,

¥Rk 234%E - DB - Al

20 S#ETF—F—RcHBiF3 “ERicHT2EEE” OBRE LT, BEhb0is
hh,

7 ENEFhOY—NO DBMS HEETH->TH, FO05 5 A3 DBMS OHhRER
WY DHLENTRN,

1 —DOERVHEBOTF—NIZAEIEhTREZhATWTS, Fo/54B398xH
FeECEEEET A H0EM W,

U RPPOT-NCBEIhTD, T0VSARRMREBINEY—NEE#RTS
BENZN,

I #EOV—NEZ—DOOENEELTHFEL TS, 70V LRBOEHEEET
DHEHTIN,

236




18 : IEfE (7)

FET—F RS- BRS EAN 2OV TOHIBEE TS S, SEER BECHT L&
A S ENTW D, BN TR IR ENGERC R Tw{,

D BEhC Y AEErE (E L)
DT AEMETE (D)
P Wil A AT (D)
PadlicHT A EATE (D)

H 3 =~

& 20: EfL NEW

[(Ip 48 BEF—T7—F [6 S7—5~—2]

FET—F =AW A, F—y - A0EaE0) b, SEI “ERICHT L EAN
AL Tws, #ERSELNLIOIEZO DB PRl i Pl W ET TH#- ThH SR
Twiwng', BEcHT 288 (H15), F¥icHs 28481 (H19) X, &59h0ciddd
B ShTwd, bEATERICHTLEAELE SEsShAY PeF—F 2 EHBELT
FoTwThFAAFEERT LWl L, BRI TIZR S,

:TDBMS dbsmdhar | 29 A58k, &b,

T noir (EAtE) ] 12 SEk. B|/D.
[ EE oo (EATE) ] 1M SEck. B0,
SR Ly

H 3 =

237




Tk 19FE - DB « FHl

M6 AT —FN—ALATLICETD "pEICHTERSE EFHFILLLOREN
ﬁla

T TFAOBRRYT REEINTE, I—HFOTFTUr—a L RIERICES
Wiz &

14 A—-OTF—FREEOYT MIBAZhTLTH, 2—FiiThzEReETiF
HTEsZ &

7 —DORVMEROY A MIGFIEhTEAZNTH TS, I—HFiEEThzERY
TICFIATESZE

I I-HHF—IR—-ADMNBERERETICRATESZ L

¥Rk 21 %E - DB - Al ll

12 SHF—FR—AAFALAICBTAESETIE, U1 M EENERSHEOR
BEVEETHS., CORBEOFEELT, BNLZLOREND,

7 LRU#E 4 E2VaA ik
7 J—bT-PE I HBHE

R 29%E - DB - Al ll

19 PETF—ER—ARIIBWT, A7V n OR_DICTE5848EE2Z, AT
—THEILE>TERFTHIBESOHERIZEND,

7 0(2a) 1 O0(logn) 7 0(n?) T O(nlogn)

238




i 36 : IEAZ™Y

FHT—y—AKBTS EEN oW TOSINEE Th L. SEER, SEcHT S
EAESHEIN TS, BRI TIEREENFCR T4,

(431 57— ~— 281k |

T By L&Atk GRY)
1 B3 o EEE FEh)
Doy LAty (EAR)
T riEicdy S At (GRD)

F

Rl 12 - IERRA

ST -y =2l BT A RS 0ECEYT 3ME (EEP 452 S#MSE ).
s GBIz, BIRECHLLIE 3Vl rERY—F—TH EIMICA
T L—FEEEYHL, o) s [EEEEoRE{L #iT-o CGEEH s 22BN %2 -
Twaoik, £3Vadf rFAThdH, Lo TERIZA Ed,

ZE LRUE (EEP B 12 Fryor a2 )o7sreAglohikticfibhsd
oT, FROGE (P 413 b (EEETHE) 27 Foe 2ol iEoEs
Thd.

119 :EEE (77)

AT — AN —Z (BT BEE ( BAE), INFL—TETEREEETTAHEE,
KOEFTUAHPETERD,

D_DoF—7rEthitih X YET4,

@X A6 LiITHD . (i "TX1" £95)

€} ey Bt
@F-1 YT TAOESHESLvEERF2TE 129200+, (ZhE "TYD
ETa)
@-2 7X1" k TV AREeT A,
@-3 @-1 EEsT, YORko 14730852,

@Y O ToiTORA g bIUL, @ICE) Xpo&o 1iTE b H L TE O &I
#1799

MBI TR X T -7 22T 20 C o oT 2+ A95Et 5, WBEIDCE X7
— Nl SRR, Y -7 et 0T, it nxn=0*Ehs, LaT,
R Ch i,

239



TR 22%FE - DB - FHI

B9 FHET—IN—ATHEWREETO &%, BESWERBNSTHIEMNTE
BFERFENN, IIT, F-IR-RIIEADZICEa—F LITBRENT, »D
T SREETT DROTEN, WA TREEARSBNBDLET S,

T ANTI—TE A ATl APaA ik
D EITVaAd i I X—P¥aAd ik

TR 25%FF - DB - FHI

120 28E DBMS IZBWT, 20T —FR—Z YA FORTHESEITIRE, £55
N—HODREMODT—F -1 MIEDILEND D, TOB, ROBSITLER
RELETZED, BEICHRBILALDEIELOT—F—2 81 MEREL T, &
ka2 2 AR Ehd.

7 ANFI—Tik 4 wIVIA I
7 NwiatIVaAq ik I w—PVaq vk

Tpk284E - DB - FHI

M1l ROBAEET NI XLDS S, EHELFIHATE 80 Ehbh,

7 AhFI—TH 1 HEIFEE
7 Yehy—=3K T Nw¥alE

240




e 19 : IERZ

ST —y~—2 (I A -7 ST — ¥ ~—R) M A, T T—y ~—
AlZBUAaEiE e RBEERICE, [AhTFV—7E] (3 ¥asf v [w—YVaq>r
g Xddhs, OB ERAFTEERTLADIZEL RO, L3V a4 v A Th L.
k3Vad rhRRERGEE O, flrot A FMCFEETAMER SO S, HHoME (F
AEMER OB EOMRELLIFOAEROHL, IKHOFAF (MES IZEET L.
Li=dfoT, IEFfIEY LD,

FFH 20 = Eﬂ (‘.r) BEREE (PR 1B S - DB S8 M 39)

[P F48 BEF—TF[6 SMFT—9~—2]

B Cild s Tws "BErAB BN E2S7, "BEellE LA offiTeEhiE

7 HiEREzVaf yETHE, LoTERIE (1) 1245, neydak3idad il B

Haofthhiz, BEfE w22 cEB Ly Y2 lFEHTLEI Y af FETHL,
AMTFL—TH, =—VVafriE (=—YR4HE) IowTiRABHHEEEM,

11 :IE8% (T)

ROBEWMAFTILIVZLICET DB BRI B, SREEFICLMERTER VDI
MoiaETRE, CIEEITEIZSD: Ny 2Tl BT80Nt LTAy 2 WEE
Hw Ty aflizfed, TLARELLOERET S, TOhS, $RGICLPELTV. Lz
o TIERRTICR S, B0l & SREzb T s,

241




TRk 27 FE - DB - FHI

B12 BEF—FR—AO RS Hs v a VdEEOYT MUY L a iZaEEN,
EROY FTEFENE, ZOEE, bIFHFIIa 002 v MElEIZETSE
HBo5s, EWaboREN.

7 2Oz TR, v RS ANRTENSZETOYA MG OZX y
FTRIBEN YT MIBNTS, YA FRBY TR va > lEiRazy
FRRBO— Ny FOREDIETET 2RENH S,

4 2HIAZy FEAWTS, 97 I 2F0a 2BEFINEYAT MTEYT b
OEFRPENT, v ra g3y bIREJDINw FTRERN
ARSI WESHB S,

7 2HMaAZyrEAVSE, YT RS ayMa—RuZERTH T
o a a3y FENLEENE S,

I RPEF-FA-A0NIIv EATHS 1 33 FT, B0V FAEE
KRBT —FAX—ADII v FEFoTH, 1 MHOF—FX—A0—EiEERE
HETED.

TR 29%E - DB - FHI

14 F—AX—2ESHICBITS 2 HIIy MET R0, @YLREDRYH
paa

7 2#aIv bR, FIVVIVIvOURERDOT -2 EMOII VY I3
VhHBRBTERSTIHNEALERDILTHD,

14 2HIIYPMRIETIAOICE, ARBCEHFLLIDILTEAMT —ER—ADE
THEFAENE S PZ2YETE-0DP V) ABETH D,

7 2#AIY FEHFKALTVESGHE, Oy Z7EBELRY,

T 233y bEMRE, BERENREELTE, PSYYIVaVEIIVD
XRDHIELHNTES,

242




112 : IEfE (1)

DWTF—AN—CHETEME (P $48)., dHF—F¥<—A033 v MHIHIL
ACID @9 & "EFH (Atomicity)” % "—H" (Consistensy) 2R+ 28208
LRETHE, TOLD, FALTF—FN—ARrHERTWALLTY, Py FI Y avidsE
FIZETENRED, Fo{ETENLvhaFEbh T NELEGEW, FHLESL AL
LAt s AR E M I T,

»
A

P NI E TR AR S ke,
PR A PR OIRRED (TS Y A ETENEY A M) RhlniES

i, ¥ 7y v lITEEF TR EFEII v b AEE Oy
T LEPHEDONEV, LENoTIELYY,

IR EETE B EE SR
AR TSy e R A Iz v P ALETY, B EEEN

b

114 : IEfE (1)

A —

AA—Z BT AR ( BAE), 2HT3 v MlCoVTbR TV,

2HII FCR, BIRICHELE S LT A0 HT — ¥ N A0S Tl UHTIRI o A2kFiZa
o bL, EOTHUENIEMTL EETOUMENDIHY, Lo TIERE/ 25,

7
7

D HEfESE (Eo e ) o,
DR ERERT LIV FI v ay (GRTF- I R—AQEIHPEDD LT FS Y

8 TRESRELAES, o T by ¥ ey (loait4 %) 2o
— i & LTI o BB R,

AR T rS A O T 2 STHA D ESCEL W,

I3y MITELW,

243




TR 26 FE - DB - FAI

M1z B3, AMATLICBYS 2 a3y MO RINVOEELEORNERL TY
5. @OEEIZEND,

YATHL A VAT A B VATEH C
bZ YT a O

FprsEva d .
= ®F —HFilink

by a s

¥ T I O B4 \@\) ﬁ@,\

— & |
RSy va L ORT gﬁ

7 Ty UETHER 4 3a3w hAIEEEE
7 33w METER I OJVEREER

244




M12:ER () Wi

2Ty PLEELC M AR, oo oE0lAcd s, 2HEWSZET, 1EHE
2 3o b EMEYE" 2EEL, TNTOKETELERC2EED "33 » MET
OIRTRENT, LT, 2 CHMbRTwaEITIIhE,

Ex-m il 8 A 1 YA b2
b3y 23 - NS
(= BEL L EA et
EEHDT— Sk
e e T
wranmoms | |,
[i¥=F-£7 mﬁﬂﬂ-ﬁ-%
1 __®-'-‘-—|-‘,
2 oK 1*3
| I P
EaEvRETRTE YT = F
[ el T — commit - ﬁ
3 3
‘_—__?—l—_—- 7
bS iYL OlT [

245



SRS 16 46 - D B - 44

Bl37 2 Oz w F VO RONEFHLESHT —IR—2CBWT, 7547 > R
PRERELERS, T —FN—AH—/)N (DB +—/V) a3y bIREMTHR—H
TRENHEAGE (Toy 248 TS558 H 5, DB H—/V1, 20EELHT
O ZIREBIZIR S @ E T,

731472 b DBY#—/V1 DBHr—/72

SQL
I ————

PR

~—
—

[—-
P

T X
i prepare
‘W\—ﬁ-—-_-___—___—___—_;
 Yes @ Yes
SE—

1 X

commit

| commit
Ir X

246



837 : EfEA

ZHIZI Y PALYPTOPIANTIE, WA TLARET. 29477 PG I v bA]
fEdE MEEVEhE s (prepare) . DB H— 3@l Cld, 23w FWEELHES. Yes 3L /-
#, 7947 ¥ Fob@commitE Az iZabortETRRERH . COMEEF 2T EIREL W
Jo MEXTR. [Ty PSP T7TF—-FT-EHEAR(T0 y 7IRE) 122 5 1E T &
MibhTwioT, E5a7iRENS a3 v MERBLO 4 PERIZE S,

247




Fpk 18 FE - DB -« FHl

38 HHTF—FX—ZCBWTHOLIRIAN Ro—r 2 adidhotr, HEEMH —
TrAa TROLEITEREND, Z27, a7 Ea—4 2202 UML
D=4 AROGEER NS,

- D EREE [:91?&1 T T A

- . I
~  UPDATE #:X -

1 UPDATE Bk E
UPDATE B3R | UPDATE Bk .__E_
COMMIT X _ COMMIT TTE A
COMMIT Ff'ér‘ﬁﬁ"‘l;’
N _
DR N DR &
N : >
I d
e ™ | "L
T COMMIT (EfraER -1 ROLLBACK DEfTE=R
7 YELO—FOEHL SR I oOoJFEHLOEFTESR

248




8 38 : IEART

ST — ¥ = AOEAMLEE. AR YAFLAL YATA 2O S COMMIT
T AR TELLEIZHST, COMMIT @ETERENT. FHEIZV AT L 2L "F 4
RoTETWaAOT, YAFAL YAFA2IIMLT, ROLLBACK OETEREMEL{TIE
Wittews, Ko TERIZA 4D,

433 #7273 a »HE)

249




TR 25%E - DB - FAI

M13 2 AV FTH|MES T2 a3 X ORFHERIETZHE, Fy bT7—UEE
DRERCE>TEMEO NI I a s, Ay MIREPO-NINY ITRE
NEHGTERLRZTENDH D, ZOXIDRRERESIESL Ry FT—IWEIC
M3 5HHE LT, EYRboirENL,

7 HAEEONIHI I3 A, a3y RXEO-INy VAIEOHGEESNE
ICESERICEEFICR DTS,

4 FEEORFHFZIalH, A3y RBO—INy I OREEZSMEITES
EfNCREICRo .

Y RABEORIHFYaiZ, 33y FXEO-INy ZREOBREESMEN
B ERTICEEFIC R X,

I fEEORI>HITaiz, 22y FREO-INyIDRT 2B MEDET
ERTICHEEICR- T,

250




FFH 13 . Eﬂ (‘1') NEW (EL. HiLEEE

[ 48 BEF—T7—F [6 glT—5~—2]

FWErFFrarORTHEE THEESh T I Evdt, sEeicEfrahdd,

Fof-CEMEREVWD, TR fEET2HEOZ L2, BEMICIE, 2833y FERWT,

T3y RFAED (BECETTLEP), -y 23280 (Fo{ETLEVR) #ik
BHEIEE, —HOIIZOROL )z,

mRE L P VAT AL P AT A2
T i I I :
— 1 UPDATE ER , |  uppATE ®k _ | !
UPDATE ER UFDATE Ef |
COMMIT 2R . [CoMMIT W e

COMMIT o] %555 &4 >

T ]
{' ________________ L e e e —— ]

* | COMMIT $f7% % .

T\ COMMIT 47k
B BN | T

(F) 1) ) (1)

COEEA A-VLT BELOLIIZF 7 -FEESRELT EBNEO R HF I A
YA, Ao bTEEhO -y P EASEHMCAL Ay — A%, BINEISESE
L,

T oo TEEII RS, o—nie ST S,

A ZHAHTERF. BINEA, 339 b O—riy FOETEREHo TV BRI S,
CITHEENRELLCL, BMAOF Ty Frva it TE L LD,

DEmMFE, 2 COMMIT WiEdfadolFEicarhvoT, —ERNESRE
o — i i,

T EI A, T3y bhE— sty AR T LTWA,

v

o

251



TR 28FE - DB - FHII

14 DETF—ER—AVATFAILBWT, HOF—AR—-A2FHTLHHSITAV
b 233y MOREFNEL LT, BYLRLDIE D,

7 XA MEF—RR—ATA MCTIy NEREREREULIBE, &F—
AR—ZYA blE, EEHTETOVRWESEITIEE 2T,
A4 FHAPE, IIVREARTHIEE2ET—AN—AY A MNMIHEGREU B,
23 MERFTT S,
B XV M, BF—RR—ABL MIII Y REREL, T3y KU
WA, BEISY NERETE,
T A ML, BF—RR—AYA FOOY SRS, T3y FERFL,
A&F—RR—AYA{ N ETYOY TS,

TR% 17 FE - DB - 48l

45 —DOHRIZKBOT—AEEMNTAHLEE, BNNROEDIZRI T2 A 727
—FEREABRTEI LSS, TOLS3AHAOSEF—L OB ARITETS
ARERLE Ed U,

7 EE—EAMF—0BMMGARE L, MERRIEICE TR R ENE
W 5.

4 F=FORELEBIIHWT 274 AV EEA, T4 A7 ILEOT—YENEF
(2B LD T EEmT 5,

Y OEICENTAF-OfICAy P aBREERAL, TOMICE0NTSNET 4
AR 5,

I HECEHTA2F-—0fESONUDEHTEE, FO@IZHVNTSNET 1
AN RN 5,

252




Rl14 : IEfE (1)

YT — HN— A OREEAISRIEE ( EAE), 2HTI v FORBEEND R bR TY
B AR B ENEF ROt Ry,

T T —FN =R b, T3y PEFERICYL T, EEATETWLEGICR
WY A OKT &, BEEATTE TeRWEEIZIR N 2 NG 2ilid. DFD, w»
FThOBETLHIEE LT, 3,

A4 tIEL Wy

T LHET=INR—=ANA b, 27 x—XHTaI v pERTLAS L, 33 bEE
ERLTH 2oz v pOREILEI bRV LT,

oy XdMEL. O PICHRE LG » P ERTTAOTIRE V. LoTR
U

[45: ERET
F-Lr¥oEhRLE [TECERTLIF—Dithod Lo TEs, TOMEICEHD
LCONAT 4 AZIZT N L] HATHD, Lich-T AR RS,

7 AR A oHH.
A M .
ooy oo ar il SedEE

253




4.8 3| (A>T wvIX)

¥R 21 %E - DB - Il

F10 BET—FN—A0RCBNT, BREEEZAEZESDIC, A Z 1Ty
AEfME5Y95, T~Ti, 7l Z OEPSELWTORERLEBOTHS, 1 Tu ¥
AEMETEIERLEST, | FELDVOFOREEENELAETZ20OREND,
T, &TRSEETEREINSIHOET S,

T [F—m | fom 1T [ F=5@ | fox
p 800 p 1000
q 600 q 200
r Q T 0
5 O : 0
t { t 0
i+l 0] i 0
7 [ F—rm FoK T [ Zrm oK
P 20 P 200
q 40 q 200
r a0 r 200
g 160 5 200
t 300 t 200
i} 600 u 2040

254




10 : [EfET

BAA 7w AT 508 (EEP 443BK). BRS »F o7 A HwaBg, 147
L) O PEHREDESRB L 5ME, F-yE0EEFSWILTHE, Lo, T, IO
K7, A XDLERTYL, RIIPETRET L. 0L, BREOENS LGS, &4
DF—FHEOTHEEEL TR ) OASwEE, PHREDENEY, oTzolir L
DLEL TV,

255




TR 284%E - DB - Il

B2 kXROBAREEIZBWT,

W=D/ —RiZjE (k =j =

— Rz 1BREE LGS

7 @kt1pr-1
7 2(k+1)-1

M—h/—FiZifE (1 =
2k) OV aA—K2L2EDET B,
, BARIZ1EEN»S n BEHZTICHMAML I— RE2REHRT
5¢HTEDD, ZIT, k niZERKE L, n222F 5,

1 Zk+1)r—1
I 2(k+1)—1

= 2%) ODLra—R%zsb,

f2:1ER (A1)

BAA T oA ICET REE

< lmaw

|\r‘|ss| & 11T

( 48, SHRRIEIROLIIRE,

—NhrJ

|Pﬂ|“|
F———lm e 4 ——————— # —————————————————— |
I F2=3
EL hﬂf |H|| ||ﬂ|Hﬂ| H||| :
| - 1
: Hhﬂlﬁﬂlll | ] |HW|H%| L[ ]] :
I I
: [e]zs| [aof [ [ [] [s]eof 2] [ [ [] I
""" Y T e T

1] —

TN iiz_? BAMBONMAUX—T—F | COMTOR
hki:;!z ___________ k& OB A 2R0 BAME
I I [A—tox—0oB(sis 148
:IwhﬂwlﬂleMNIMle| L= FEAD%— OB kS| <2k | 248
| Al~Rd = La—F (0% —f) : EE W) &
| pompt = FHADHES 4 || BAL I— e (2k+1)"=1) | 2%, 3ROBE
o J | ne®E. v—rri1BEETS, 124

R CIZH A [kiko BARMSE] @ "k&™ iz “RE ELEhTwa, -/ —FLS
@S —Fid, FiZETo "WNE DEoHEoF—HEROIIIITRSFEENL L LTS
("‘k=j=2k" ORPMMESKZEVIZE) $XTO/—Fid, "N o2& LRETEE
OF —fHLPHNEVDT, A— b/ — FEAD ./ — FotEfEidaz o0k BLEizk s,

AL a— FEiE, kogtHETRoohs,

FitoEE RS, SR - FHEAFYOLAME: T l{ohETEOL BT
AAHEHDD ST,

256




o HEHO /S - FE &Ft/—FHE
(Fd) k %K K= 2 OfF k& K= 2 O
1|1 1 1

2 |2k+ 5 1 + 2k+1 6

3 | (2k+)? 25 1+ 2K+ + (2k+1)2 21

4 |(z2k+1)? 125 HEE 156

no | (2k+1)™ —  (2k+1)™ —

FEHu, Effo—on/—Fdb 2k+ 1) FF2Hi Tew o M2 R0 B Rl
E—om/—Fola—FH (F—1) 242 (2k) © B %352 2k+1) H2OT,
2k+ 192 (5hbb, 1+5—+25—+125L) MaTw{ZLiZhd, ML RS20 LT3
EonBHOS —FHEIE ki) CRAZEEEHTA,

Gl —FHIL, FAEOEHEIILAOTTFROL) ASHETIZ2 2,

T (2k+1)™ = (Zk+1)" + (2k+ 1) + (Zk+1)* +-+ (2™

ChESEENOEMERIZLYTIIHEE

(Zk+1)"-1 Zk+1)" -1

k+1-1 2k

CHIE S — Fao Lbao— FEAY 2K o7, 2k #2hEr o—FEAChe 51LE,

2k +1)" -1

7k ®2k=(2k+1)"-1

ELE LW 4R £ ARz B,

AL, ZHEFSEENOAEREZELZ TwiniRDEREWVOT, ZOHZEEITLEI D,
HBVIZHFHRLE A AR RSO L HC RIS H A FICRESRAD, kKoLl
Pl k=2 2 BREORER N Y TEOHLFERH L TLERIZGENE, HEMIZIZ,
TRl CIER {5200 EYhd Litkv,

() k=2 kL 2FH n=2 oRklLa—FHidM ks,
T:(2k+1)™"-1=5"-1=4 GHb
{:(2k+1)"-1=5"-1=24
T2 (k+1)"-1=5#b
i

2 k+1)"-1=17@b

SRk LA 24 A A i, AR Ldndevs,

257




A% 18 46 - D B - Al

Bl40 k¥ 57056, BPAT > Fu s ARZERLEREET-oREBED, #BHL -
R Ty 7 2 AR OBEEET O ENDL,

BE NS

L
-

BWL I FHR

Tpk 27 FE - DB - FHEI

15 B*RAUFwIAEEY "I TA Ty I AREBLEBRHADS S, #k2b0
END,

7 AND *® OR #{EREGTITASBRBE B RA 2T v 7 ADHBENTH 5,

4 BETWEEN %BWAHSBEEERRBIZIEY v 71Ty 20EBEHTH S,
7 NOT ZRWEHEBRBEB RS T v 7 ADHIBANTH 5.

I DEOBRRZEELDFINORERIEY hIv T T v I ADHENENTH .

258




R340 : IEEfgY
B+ KA 77w 7 AOFEIL TRIO L2 —1 (#) 260—7 () ~LFELTw o,
T—dH 2ot A TLEERE (DA R1MILZEHTHS, LoT, F—F O
Mz LT 7 7 e AR P LARML v icd, Coyrs7ickd. IERFIRY.
EIip 444 B+ k]

F— ¥ ko Th
FER L 108 % & 254

Fm———

RI15: IEfE (I)

1257y 28T 208 (EED B4%). B+AI Y7y 7 ALYy bey T4 VT
v 7 ADFFBARBI T B, BIREENEFCF = 2 LT,

T ¢ (WHERE 4)@) AND % OR 8 CiT 2 A EST L0y bvwo 7o
For AOKTHhh, LIz T#HD,

4 cHEAEEETR, Y-y e ibE (KT FEA) ofdEttl R bis, B
+ROEE, YAy FEFoTWADT, TN, LA =T,

7 HLEREICH LT NOT 2w EE, Ev kv el { P Aohiadths.
Lidt=TiED,

I aEL vy,

259




R 16 46 - D B - 44

Bld2 Nwiad o7y 7 2A08MICMETLEmE LT, B sboldEng,

7 BAACTuIAELBLT, AEBOEAHRENHETHS.

14 BARA Ty AELBLT, TANEA—-FRORENESETHS,

Y A STy oA — EAKEEICRoTHD, EHO/ — FEFHLTLI— KA
TOEAT B,

T LO—ROBIPHIBNE < E->Th, 12797 AOBEBROLENL L,

260




RO42 : FEE7

e dad P AR, ey P alEEFHHLT ¥l —ETaFEYL LY oK
FETCELLEHC LA Fo 220 kThd, BR, »For AL HELT, ¥z
TAME IS ETH LN, BRI RS S O8ERE, BREE (7 4L Fh— FAE$E) 2
FiiHEETH DL,

74NV FA—-FAOEFRIHEETSH S,

FIARBEIC IR TV,

I EREISETRL,

261




410 Fa—=>7

Tk 19FE - DB « FHl

M4l Z 7RO —PeORSEIZEND,

7 ORI ANS Ry FT—2 2N LT DBMS IZ2F 2 AT AEE, WMEMO
WEEEREAZES.

1 RS ILhe0—E0BERE-ELTUETS I LICE-T, DBMS AD
TOEANAOEERLZEE,

Ao S AN D —HOERE -ELTAETASI EICL-T, DBMS A®
BENy 77 RERPEIED,

I F—ABASNTNET 4 AVEB OO REEZRIZES,

262




& 41 : IERF7

A FEFOY—S vy (EEP HiER)OFEMI 7L, EEHERIIEL 20 F—
7— FhtRA b FoftoBiEICR S LS SRR e,

263




411 =571 7)\DX

TR 26 FE - DB - AL

17 AY—AF—ITETIEL, —EHRRICRELERS IR EE2OHNSRT—F &
UTHEHT3T—7IdENnh,

T FAAZTZariT—7) 4 FyVars—7)
7 NyaiF—F)l s e e o s e )

264



117 : IEf2 (T)

F—F Tz T AT AIWNT A, ZoHHIE TitET— " Lwdididihb, 7 b
FT—TNOHAZLHTERE, 777 bTF—T i, F—F 22T T AQGNOIHDE N
Hiior—#Thh, F{0EG EBROLFFrIarF—rheERENE, BRI
FHEhir—FT “r—%" EEEZELE v, ZO7 78 P =7 NOifl B R AT

Db At A BALIC A S

T iFL AV arFr—7NEE, giEOF—TLEEETL, 777 T —TLER
FERMT-FE LB EEE, BTN, 5T -, ERHTF—T AT

&
‘s
W

Ll

arF—7Wicith,
4 1 FVVary—7hii ko kihikEfozl,

IoT4T4947 "HEB OREMORRICBTEZTFLLarT=TI

:I:iljllr."-i—' YININIHININ[K|NIN|INIHNH|N|NJN[N|N|NIHN|M|YIN
i II:-!.'III'"-,—'- -IY|YIY Y| Y(Y[YIY | NHIN| N[NNI NN N|NN
A
E HIhHMA =SR2 - Y Y | Y Y (NN (NN Y Y Y[ Y Y Y[V IYIN|NIN| NN
il
& | i e = h NI IR R I R A N R R A A EI I A R A R A R A R B
; L |
o :I1ﬂ;|l#{=m I I I A I A R N B R A N A A R A N A A R B

:I:-ll'lll'r"!=m-'t'N':'N'r'h‘-‘-l‘rh'lN'!'NYN':'N':‘.N':'

EH R o AR R R A B B A R A R B A R A A B EA A B
H'.F'..'r'ﬂﬂl:!.,fhlatl {!{---E---.--.._.._._ -
i
L!:_ EPE S -1 1-0-1-1-[x]I=)-|-[x]x Ak kS
{1
B R A — BT S E1EI R EAE ¥ xlxlx A EAEAE

i T A B IR EI R I LI B A A R L B -0x]-1%]-x

M Y i, N R - B ERE
XoiAtikES, - fARIT ol

THE 1T EFEIRE L LD

g arF—7NiE F—bpd Ao TRECF— S EERT AT 0D

ETHD, Ny v aMEONEEAHLTWE,

265




SR 20 46 - D B - A

13 EEE. mR EX BEREWSNO0F—FINEAF—AF—FTETIMELE
BE, 7 br—TIERBboiEERM,

E (MEI-F, K4, 58S, 5

Miah (BdI—F, EREH, B

EX (RFEEI—F, BMEI—F, ER2—F, EXEAR, &)
BRFEE (RZEE 01— F, BREEER, REERSE)

H 3 2 ™

¥Rk 27 E - DB - Al

M1 EREROT—IX—AHhSHHLET—FEFT 77 NI AITHMT D0,
EaehhET— /RSP —FERETECE S L ORERRUBERZTSAREEN
L

~]

\r

i
Yooad
¥

W

e

H A
Wi
N
5{1

\I

LA
Ny
TV
1\.'
\:" Il
I\'J
Y,

266




13 : IEf#

AF—AEF—TIIWTALME, Ay¥—2F—vii F—IryoFaACbhlAAF—7T,
S SOBEMET—- Y0775 P F =T R EPLIIGE (T Ay ay) 2EREICRET A,
IR ~ o5 —7 L OMESFF o+ 275, PLIIET LT 72 B F—7 LA
Lo,

i g a—F | BEIFEI—F g a— F EEAH ot

B e 15 Hi% i

KFEEa—F| | BigEa—F Wma—F

Bz e 15 4 K4 1 s 7
fLEFRSA LR B i
e

ZoEE RN -BES, 772 b TR T T MIE S, Lo TIEREYIZR S,

19 :IEf# (T)

F— s T AT AR, ESXhtF— B FRRICSH LA IR F
AT o MAE Y, F— & LV FE GG, Lidi-sTIERRIE () 2B,

725280y (3P Witk
1 A543y (EIEDP His#)
¥4y ([P RS

267




R 18 46 - D B - 44

M1l ERF—FOainicsnT, BLEEORFEEAMEIENS, A Z LR
HFILITEATRAEFEZEND.

T ATTA 1 12 7 ORUNYIL T Oo-NTFwT

¥R 234%E - DB - Al l

B18 OLAP (OnLine Analytical Processing) OMEICE$ ABHAOS 5, Bz b0iLd
Egh ol

7 HEHBAEIDKRESTAIREEZO-NTvTENS,

1 REABMUZELDNESSTEIREEZASAAT Y EYLALENS,

T AEMEANEATICT YOV AEREAB LRI TENS,
I HMEANBATT —YOUDNOEEABILERSA T ENT,

TRy 18 € - DB - Al

B4 F—=FIA_F7OFALLT, BIZBLOEEND.

KEOTF—FEmEIIBET 2D OWTHT 7t AFE

KEOFT—F EFHME, WENLFETHIL, Bl EREREEES EHTHIl
AR EORRIT -2 RBIIEML T — 7 - LA0ORFFE
A—-HORHEEMIZEDET, HMOT = N— 2 ZERT S

H J 2 ¥

268




13 : IERRAT

WS T— ¥ O FHEECE T A s, CoRBIE [AF4 AT FY 4 AR 28
HENLB/OTIEDT, 7.4 TikolohbLitv, AFAAT Y FF 4 AL CRBT LG,
AL AR TN, #4240 [(AF4ALDOE) Bia] ZEL0T, EFUIA LS,

: A7 A () BiE#R)
442 ([P Wik
CFUnEGy (EED HER)
-O-ATFy7 (EXEP HiEER)

H 3 = =~

fF1 18 : IERE7 gy

2 L

OLAP (ZBY5 L[H&8. OLAP (OnLine Analytical Processing) i DWH 3 A7 4% X Cird

NAHMMOHZ LT, 754 2ol hERTrit WL e b b Twnh, BIREICH

TLABLIE "O—NT T R FINTI L " AFL 0 477 (ZoFkdT "R

FAATZFFAR Wil Eddhad) 4L KFEROT—F5rHricm LEH T 3 200 5.
EWO LA B ENE o, BREENFCRE L.

TELvy, RETENELDRE(CTIRMEZO-AT v TLEW,

£ BETEN AL DS (T LMBRIFIAY Y2 L, B,

7 TR ANRBATICT -y OO LMIEIAT L 2 TRAT L AL,
=0,

I Tl ANBATT—SOUYOFBALMMRSY £ X TRF 4 ALV &Y.

el 14 : AR

T—av1 =T (EEP BRER) M AME B L cvwibon, F—¥<
{73 LS HgICHE S hTwE, BiREENEFCR WL,

-y EHEICEET LS TFETELW

: IEHF

DWH (F—¥9xT7a R, FiER) OFEH
cT—gv— (P HiER) o

Ho3 S~

269




TR 19 FE - DB - 48l

M3 F—AT1 2 FORMELT, BIRbOIENN,

7 KEBOF-FESL, BRI2BELITROMSRVEBNERSHEMEEE
R2OTHm9 Z&

1 F=FITxTNIAEHEINET-YO—8%, BE0ARCHEMAICEDH
LT, F=%_—ZAIIE#T52E

T TYIBOMSECAEREREICRELL, T OE, BEREUEBEOR
WAHODZE

I EEOBRSHEHET-IA-ZCEMAL, R2sEAREO#SEICLAEAR
A EERETITOIZE

TR 26 FE - DB - FHII

B8 F—IA_JRATHHRALLT, BENRbOREN,

7 EBEFOT-IR-ALBRIERZN, EFUEELDVERTIT—F 050
eXENET S,

1 BART—%, BMRIT—%, $<UF—Fiz &, SFFEOHMBIZYDHEN,
HARIIA XINT—F 23T 5.

T RSAIDYT, FA Y, RUNIGIREDA IS IT 4 TiziEizk-
TEAXATTANTET Y, BRUEEXET 5.

I Za—JlRy NT—UOHEBRT S EOFERES T, KBIZEMSNhTNS
TG, BEBETHOEULZEERUET,

270




13 : IEfEF

F—avA4 =9 (5P Hif®) M+ 2/, F—y<frFy—nkit, BALE
Hr— ¥ oBESLs—5 74 » Vit TEELMER, ~¥—r, HEMEFSINT -0
V—NThd, BIREOTLEHREL, Wb F—F 77y ZCET AFHHTH S,

MF— Y= T AT RNE, F—F~v— FOBIY— LR ELED

18 : IEfE (I) ALRE (Tl 17 S5 - DE Al B 13)

PSR, HEIHERE POFEILL T, ARICEHSRTWAF -5,
EWETEL oAt E BT L ThE, LoT, EHIEITH A,

T =T AOMHNTRS,
4 F—FT—rOHHATH S,
7 EBREERATATHC NS ER T L THS,

BRI, WhbwA BLY—LDZ b,

271




SRS 16 46 - D B - 44

4 S—F<w->/v—llicld 28k LT, S8LETsL0i3ENS,

T OERNTREETZEME EEISICRRFITERTA Z&ICL > T, HFOHEH
AT LIETTHE N WERERMT 5,

1 HEF—yERENDESICERT A2 E, FIRHEITH U TR 2GR HEE
=iRT 5.

T ORBICEWINT - YICH LU THEMLELZ EA2 T, EAEORREET S,

T FHENFERZFHTZ-DOHMYT - RX—ATH0, HohCHEFIE
BEERMLTH ZEIX > TREMFMZESRT 5,

272




f14 : FfE

F—dTAf oy r—td BATRERT— eSS — T A P VIl o THE M
M, 5% —, HMMEEEE T 00 Y- ThI, BIREOY AL, ¥ TF—¥9 v =
T2 AIlMETLLOTH L,

WF— T =TT AL, F—4~v— FOBLY— LR E LT

273




TR 284E - DB - Il

P19 XMRBRBVATA, T—ARBVATLABRYEDIHEREBEV AT LAETHT D RE
YUTHWSNSHEHRE (recall ratio) LF§E (precision ratio) DMAE L LT, i
giRLnikhd, TIT, a b, clEROHBERT,

BRI NAELTOTF—2D55, HMIGEAAT 54K
b: MBEROT—42D5%, HHEIEAT SHH
¢: ME/ROT— L2 DMK

n

FERIEp: S &

» a b
7 b c
b b

/r a C
b -

7 2 b
£ a

- b b

Fp% 18FE - DB - 4l

B2 MRET—IN—ALF T2 MERT =S R—2 28 L-E, T2
BRT—y<—2088ME- LT, BT b0iZ S,

7 RHAOMBETTIMELEY ZARBERETE, CO/FABEEES Z&
iZkoT, T EREERBEIL TIRO D ENTES,

1 TFLEFRPRATEIMEEN—fL L THbN 20T, BEmicENT, B
ESUHRKRERS ZLEMNTES,

T THOREEL—a VEREMIIERINTED, TOVILSHEETF—
TIPSR EOMIMERDILMNTES,

T b= a @B —SBEL LTERINTEY, EFEWTEBESE
TTF—FBERITI 2 EMTES,

274




R119: IEfZ (1)

R AT AOEREL LTHWE LA BIRELF S W5 508, MEoa b o
owTFlEEFCHMTAERODLIIZRE,

OFEHERTVET<TOF—F=1% am—#)

@ (A% 6) HREGT A0 = 100 (a)
GEFEENAT—F O (0 =00
GEFEENAT—rD5E, HEICEGT A0 (b)
EHFEENAT—FO5 5, HMICESLEVWHH 104 (c-b)

CIT, MHERR, S (CoMETIRER) Eroaln, FEREhLTAToT
—¥05h, FOHMICEEETL TVARTOTF—-F 0 b, FRSETEROMETE Y
FPLAPERTETH L, FHOF—ALE, FEEGTHITOF—FEHZ 100 @ T
LR FEERAT 055, HRICESLTwAoiz 80 (b) 4o, HHZEZR0
Wiz E (b a)e ZOERT MIREA S L 2T AELYy,

—7, HEEEE, ERELEFERZTEL P 0hEETRE (FOII0EE) 245,
FORMERIL, ERICHESNALT—FHH (0 0L, EL{EHFESNLTF—F (b) oflE
LOT, SHEOHEIRR 80% (80 - 90) 1245 (b c)e L= TlARE T E B4R 4 A51E
[

BLEXy, MAELEL v BIRAE A 124 A,

21 : IERRA

A7V 7 MEAT —4~—X (EEP Hith) ofBucms SHimmE. SR
FroZ LIHRELEEFOREEEL,

Ty AOBRIRERTELY, F—FEBE (T £ 7L T—HFmicE)
DA TV 27 MR T — 7 R— 2088 Lo THIER

: 1IEAY

7 WET— - A0l THL

I Ty N— AN THL

by,

275




A% 16 4 - D B - Al

fl38 TP E-S OB TTENHT 27 T Ur—2a i 0l s aheTF—IR—A&7r+
ATHEEORMNELT, #@YLbORENMN,

7 SQL OEBEERN “HET—-FL” THhokiE, DBMS AO—INy 7%
15,

A TP EZAAOIAIy bEO—ILNw VORI 75— 3 70405 LT
Y, DBMS ~DERIZ TP EZ4 2575,

7 T TUSr—varTagdsad, TP EDARTFOBMDTY T r—va 270y
SALADIAZy b, @Ry VORTEHELT, B0 HFSa %
A3 w hTHMO—INw 2T EHNHET 5,

I bIH I a OB ET TS 37 al s AR TAIENT
Y, TP E- AR S EIRET 5,

Tpk 27 FE - DB - FHI

18 Ay —%w bEFEREODEKRIZREIT—F Z@mEIZUET H/-017, NoSQL EFE
HWha5F—FMEEEREDNZZENH B, FOREDS BERESH (Eventual
Consistency) DFHHAEL T, #EERZbOIEZEND,

T T eEML, HETA MIOBLTRFETAEE, VAT MY
VFEILK - T, FMWRICERALEZEET 5.

1 #BEOUSA47 2 MR SOEHRERVBTRTZEE, OvIBBICEI>TELS
MEMICEDHTETEAHEZRD,

U SELUEEEY T FETERFAZEZREICRRS ST, Rfio—RoREhz
TET 5.

I S#LEERNYS, FHTEFARTZBEI DI, 2 HOv I HAXERAT
%

276




f§ 38 : FfEA

TP = # (Transaction Processing Monitor) * i, > 5 4 » F 5 247 23 FME S ERT
LDV T I T T, FF W gy (o0 UBE) ETCBT Ty 0BG E
FEET 5, TPE= 72 HHTHES. 77— a3 »HFTPE=FIIHLTII v FEE—
iy FOfRRELTG, DBMSICH L CTIE, TPE=#dBreHv. Lo TIERIZ M L& b,

Rl18: IEfF (77)

NoSQL i, RDBMS o2l REM S A0 8 L A lEicd s, Ml iza s L1,
SNSH A b d v & —Fu MR Y "KitoF—4" 2d0E+a00icEi HENb0
T, IL#IZi "RDBMS (+SQL) MdtaF—#~—2" LLThEHEShASECHE, i1
[Not only SQL] EEFKSEHTvD, KFERLLDIZ, key — value A T FF 2 A7 MM
F—F = AN B,

F-, NoSQL Tid, RDBMS @ ACID ¥rffizad LT, SizamRd £94 "BASE 2wifits:
EFHWTWS, Wiid, LobhE LA ACIDHHIZHL T, waivw—BifizdoTwamdhs
BETH D,

BASE MPAER HE L FOEKE
Basically Available FRI, PIAtE & fRisd 3
Soft-state F o e kER
Eventual Consistency BROCESHEERETS

e LTI TS "BYEESHE (Eventual Consistency)” 12, BASE @—oC, it
4 FETHHAE EREI RN 2 EE, FEo—KREERERET L LI R,
WAL, (ECEBERTIZSLPOY A AT T3S oThH) BHERIZESHEIHEIL TV
HowZEaJkni@e—HBEER L Twna, LAdsTIEFE7IZEE,

TavIATFy oy iy rFiE (P HiEk) o
4 ow Y iEEEEF- Ty ADIREED RDBMS 24 5.
T 2oy 2 A LEFD RDBMS 244,

277




memo

278




28 I ZIFRZ

KRASHIALAZIRY PR, KIRZFEWRUTEFBNT D IT IVTFILYY
REDES, RKFS I RVYSFDSE [CXTUT, ERINGEHEEORBHEZBY
LTND, BEXDICRNTBROERBRZED. REERIE. IBHRIERM
BaREXDHEFHE (RFF30E, NEER23E) Z2[ELH. IT I-FT 1R
—5, INEEZWM T, &ttt (BEIF), RcL 1k 2D, AR
ZEIC, [BBERDSEDDIRR, [T TVIZPOIHD (FEFHRHE] DD
NBR], MERVIBHREBZTIOY D FVR—I v ] (UKD S,

X2, 1B ULWNEE] Z2ERUKITIREICED. BARRICIE, T51AN
— FORRZHERICUEDS, EEDMINLZEZERT IBEHZREL
T, MBEKIE, OEDTEZLD I TIVYIZPIC, EIC, TIRXFZDNTTF
[C "E=HsE" Z/ o> CEo5DIICHDMR.

HP : htto.//msnet.jo

mail . miyoshi@msnet.jo

facebook (BA) : http://www.facebook.com/miyoshijo

Blog : PX—=/\FE 2700 (EIRRIEFT) BELREDP !
B 5 UULMEIETT http!//ameblo.jp/yasuyukimiyoshi/
XGEEERELCVWERLSEEUVFET,

279



http://msnet.jp/
mailto:miyoshi@msnet.jp
http://www.facebook.com/miyoshijp
http://ameblo.jp/yasuyukimiyoshi/

