P de x4 e CFEIL FEICIC L IC FE EFCFC I L FC OO O IO DICC IO T FCPICIO I

%

<

P+

REERGET R
% 1
(£) C. J. &% ¥
* BmE
@& 2 % K
1986
Y i B S B I DI I S DI S S S DI B S S S S I S B NI

% SCICIE FILICILILNCFCICICFCILCICIC LI IL LI FE

R e FG Y S RN E R XX C RO LI LI M CFC I LI L IEFEFCICIE I FLF IS



B E A N

EEFANME R THERREh— L RERORE, AET AN
MERAE. ETEARARE KE, mmb, T, ket NEHE
FRMEREHRM/T, SHREER, HEELR, KEREVEF A
BEBNIBERBL IBEHRE.

APAARK, BAKH, ERBEERGETEARRIAN K% X,
THAEHELBORETRBERAANNF LAZAE, WTHE RS
BREHANBRLOER KB ESHHE,

C.J.Date
AN INTRODUCTION TO DATABASE SYSTEMS

VOLUME 1
Addison-Wesley Publishing Company, 1982

BRERERZSR

% 1
(2 C.ILBYS &
RN
HIEHE THA
a4 8 a K ad Ml
dERMmMAaAkE1Is T H
k@GR G R
FHBELTRTHFER SRFEBESHE
*
1086%4 A% — M A, 850x1168 1/32
1986% 4 AH—KER Mm%, 14
A%, 0001~5,500 *#%, 363,000

#—$%, 15031-716
ARt448: 4364 - 158

£ i 3.8



1.2 H% -
B LEH e eneer
MR % oo

ceeenl?

. .-.12
13
w14
=15

BT oo rervenerens
GHLIEST B -
MG H52 5 -
7% T TIONN

---15
reeess]g

1.4 REHE

BT R -
RERY -
me -

&ﬁﬁ/@iﬁﬁféﬂﬁﬂkﬁf

T S

1.6 BIBEE -
1.7 EFETHREBIGE
SQL (R&ER)
DL/1 (IMS) -
DBTGs e vrersasasarns

UDL -

SPER conenerereerenns

Fi“ﬁ??)cﬁ R e

. H .
: H .
-

10

.19
RO T}
e 20
-
w21
ceeend
creer05
cea0g
‘...29
230
034
.35
ceeee35



=

B=

SEEHHBE o
STRR TR cvvvveoenes
B OB
2.1 BIE e,
2.2 SERHHM o
2.3 RS e
2.4 RRFEHMN

BT e

—BEEHE eeeeees
2.5 REBMYLE -
2.6 fKEE -

2.7 a$mﬁ§¢mx§@#m.mmmwmm

SQL # System R -

Query By Example sseereeense
INGRES: e+ sseeveessense
DRTGeveesreenes

2@5@%""""' ereerarenrr ey

3.1 TG ceevvevrevrrrennn
2 HEMEe -
8 ATERATHE eeeeeeeennns

6 FEEEEE G
TR e

8 T e eeeernen s
L9 FEEAMEEG e
HERER

O L L L W W L WL

vi »

ve3g
"+37
e d0
"2 40
"eeq2
ceeedd
Coeedg
[XEEY.Y: |
.65
gy
“++71
73
men7d
.76
R

.78
.++80

ceeg3

84
Veveeeegg
B FEITHE o erreer e e e e

195
Y
reeen 100
cd BB e e e e e
BRI o
<4110
116
117

©0123
ceree123

95

104
107



%;R}Eg&& DT T T T T P PR 2!

3.13 %Mﬁ%ﬁgmhmmﬁlgﬁggﬁg e 141
UDL B S P,

;]@ S LT

4.4 %@FTE%@EEPE@%EQI’%?*E@ 7
%\%R ceanane erttertsi et aie e 172
INGRES ....-.--........-..........-..--.....................................178
Query By Example L L L AT RS R TR TP RE PR 11
UDL..........--u-......u..-.n..-..-.n.n.--.-...-.......................-.182

4_6 %ﬁﬁ%}fz sessesven ses ave ...-...........-........:..-....-...183

07 BRI CERGHER) o orereevseresesees s nesese s eneane 191
ﬁ%ﬂﬂ%ﬁﬁ?ﬁDES T T T K. & |

* vii e



SERHMEE

ﬂﬁﬁi@% o oasens nssaassusacecennneons s

BRAE HEBEEE
5.1 BE eerreeeenesnenisrnrnssimnte it ee e e e

5.2 fHAREBEER:

ERBPEE i e e,

KRB o

KERE: HEET oo

P<¥ 37 JERTTIERS

5.4 RU[LRER ccooriverininnns
TIERBRBIT  ceeererereennne e e e e e
AALHXLRBEI onrrinnninnen e

LYY TTY TOR TN

BB vrererorecennisnennn e ee e e

H—MEE -

5.5 'f-l‘z-‘ﬁ'g“_................. .

MBEEETTR -
SN 3 R ARG R

BRI EL T voeverserascssnannns
FRIBE BRI crererereenrammrmni i e
LG EGSRBLEH  ovrrrererreonrms e e e

BRAE oo

5.6 TEMXHRHAAL voovereeeenes

CREAE R

g;ﬁ;-@gg\ﬂ% et e teueeeneeteeteanantaatt eeartteretaattatietebuetornns
&%ﬁlg{ I P

2)'31-_}?1 ceresisasaenae

S PR H

}]@ﬁ’% DT TR

. yiij ®



ﬁ/\ﬁ ?Fﬁﬂﬂ;@?ﬁﬁRM/T T R TR TTYT TNy L '}
6.1 %l“* £

6.2 ST ceeeeres e e e e 279
3 SRR e e esreneniriinre i e 8]
4 ER ERBBAIERT «rererererrersreiaainningy
8 BREEAMR crovereerceciiiii s s s s 208
9 BRGEIEHR e e esroreret e e e s e trs e e saa e s 30]
6.11 RM/TE)% S T L 0 |

e TR P PP PINY. 1 P

ﬁ-i@ L T AT RPR T TS 3 K+
_{Z‘QE L R LT RTRT TR PTRPTRRTL:§ I ]

6.12 RM/T %‘% T R T T IR TYRTPRIVE L V'3
6.13 /J\’n LT Ty D

WEAE R I LI R TIPS PT N TSSNOIVE. T ¥
{H%B{J%% L T VA ]

2@ B R T T R PRy T

Lo >N I = PR =2 2 = B > B o 2]

. IX e



é%ﬁﬂﬂ:ﬁg Sen e airesere0nsctn ser sertn it sre tenssaesoase s
;jgig‘ii% e 00 140 00400t a0 1as ean aen 0es esentosnssassansansntass ars ais
gti ﬁ*ﬁﬁﬁﬁ £etrae e a0 srtere seentatrerarsatrstees et ann et
FH MBI v e e s e e
D R Y TR TR P RSP PTY YRR PRy ...340

7.2 %ﬁﬁ%%ﬁ'ﬂ‘é‘n’*@ Y TN
TIBEGETL  vererrorrrerresmroniinomorie i tssteesesssssnesarasaans

ﬁﬁﬁ-& L T Ty T P T O P R P P ST T IS
«e345

iﬂﬁﬁﬁﬁ]#ﬁﬁﬁﬁ I T LT T T
ﬁﬁﬁggﬁ*m[ﬁ]ﬁ eeersieesasroraee
7.3 SR RBIBER IMS-eeee
7.4 DERBIBER CICS reevrerrreerrerrinimsmenranninn,
7.5 Eiﬁ]&bﬁ........................
7.6 E%ﬁ?%...................... terecerseestsstacer ces nennanne
7.7 #ﬁ&ﬁqj......................... T T Y T T RS
o861
0004365
+367
00369
372
++< 376

BHERREME K

ByEH -

B .

QEJR& ressesvreensaterteranany

T T

ﬁ?yﬂj‘ﬁ& T R T T TR S T R P P T PN

g%gg serserececy
m%@ﬁm veeranane

7.8 ﬁﬁmu......... EETTRITRT eereeereraeonies ceee
7.9 Eigﬂ 490 HEEaaE 00T S e uNs nt B ie Era tesnas sntete t0s eanateansans
7.10 /J‘% €14 00 heseet tes ba et sue sas et iaetasaetiantan cetaesonesns

3‘]@ Ce s ees en ers es0e0Eona et toe a0l aae e Eie tesberast tenens sesasnaes

SEFHMER
5)@}@% tereererrernnase

. X .

+329

331

337
recera3 sy
=338

339
342
342

343

345

©r2348
0347

349

vee351
*355

359

380
386

".386
s00 0‘0387
seeer394

395



8.1 §|'§.................;..........................................395
HaBEIREHLIZY oo 397
8.2 mﬁmm; &m&m&mm& v s nn400
BB e vresnsnresararasinaasessend(1
BIREHE T T R TARRLY: {1k
8.4 PR i e 41

e xi o



1.1 3| E}

R ERGETEYREETIZ TR EEKEERT R
TAE, XARBREE BRFE R, B F— 8 EY RS M it
RERNFTHRBEREH I, BXA+HrER, BEERSET
MAEFBMHEHENRBAER RS L AR TR, TEREN
&, BRAHYERN AR TSRS RHRE, ERHEE
FRA BB G, BETREEAK, flIn, ERER
B, BEEAZTHEFREBERTFTREN, MXE 22+
MIKEREFARMELESE(1.4), TEFERERRL IMS 5, X410
PR EE R, Hit, FEBEIFEHBITEEBERE FRIK
HIn M,

EHBERES, KENEXRSEERKEERELRY, bRk
W, ERMHREEIEELYTHRECEABEER, XELE
wEen, BEBERAFEMAIEHRHE-REGEBLES,
MELREELE—BRB), HERXBWENFEHE R B8,
B, NA P, SERERSE D, IEBERER SRR
B, BE, MERPREEBNEERER, BERERONES
), MIRE ), HUEREK, EERIES, %, TUHH—
KEFRUFER, AFREHAREERET, WEAEAFEA
+ar 8, WA —AARERE, DRR, XREH, FRPRE
FER 5 R TARAE I P A0 12— 40 BT DUR B TR BAEIE R
GHGMREFERRER, RAEGHIE (BMEFSHY), B
O i1

1. Al (n—X—R) BEAAEEWEEN (B

e ] o



PIERS R A A bR (BB R R,

2. BRGHREBER, E—ANHETBE BN B E
EFET—MER, XMEFPASHEBRTERNIB & ™M 3 E
(Y8R, XTHA, BREIAME TH5E, BAHE.

3. MR B, AR AR,

a) HaAREASWBIR (B, mEAs LR, 78 X #
BRT, BEABFOEEEN, REMHEZTHEERXME
Y N2 R e —WEK, B ER LR,

b) BWEERAER, BEABEARATE (flW, —4AEF
TESEI— R TR LR BB b, AL AR EFELL).
FEXMHALT, ZHASTEERETE TR Mesmt
EREREBE—ERRE, SNITHFRHEN,

HMNHFBRA—T, LEOSHRBEREEESTEN, XKL,
IEMBAIVEF LB 3L, BARWMEXANEH WA FBR TS
By, EEMMYHMEMER, ERXHE A ELEERITE
EAEHGEEE, AW, BOFAEESREXMREERER
TR iE, WAZERRIIPTESH OS8R Rt
Ry BRATETY R0 RS T 5 A0 — A 1] 701 DA B A D 3X 2 ]
HEERM T, BRITE B2 EHe WS, SER©
HFAIRE R, NELBEREKEEANBRN 1.7 FRAE
235 SCHR. :

EFRHFARBRAE TR E IR, RIGHEE—
TR TREE R G, FIERAIBSE, —~WKEREHTHLE N
BETFRA., XEH, MEN B8 R TiERE “BUBEN
By il”, WENEEEUR R AR B R, R E R ESE
MMBXPWAE L EE, REHTHERER, XEREGRET
RN, XHETEE (FEX—RE4SARKATWN, BT R
QL ADRBER), B e R 4 0k | (10 ENCOMPASS
(1.10)). BREXAFIEBAETREA. Bk EBENFZHAEE
s, HR, WA %R RS Mo i (B, o

e 2 o



FC 20 B TR /] AT ), BA 9> — AN (7 95 L ) e S 2 s
WRALAY, (BEAY R, XE M R 2R, B,
A SR RE TH—PRAER (BERETRA—-IHPR
MEBRHE), B2, NERRXISTERSBH, HHiEE E N
BB XRBEREFE—HAENLTE RS B IAANET
A&, %0, BTESTRATEREZTEEROEY, Bk
HIREE, HESHE (ARELEAZIR B BL—-AER
H &),

RAVEZ R I~ EEL X W, LBRPRIA, MR
VA JE 23 R LT MR M B AR —— 4 AR B AT H RRROF
8, BERNTEBENTL. —ARE0ETR-AMEFTE
T BA RS RBE DB —NEN R RAS, HE R
B, RENERE FESMIRRT ), EXH 8 HBAX
HRABREFLERREE, Ak, MIBEREMZEALFRP (R
E AR R RAR R A B TR A — AN SO AU R
EMREEREREN, BMEEREEREN., EATHE, F&
Kk BN R RS BEEN R ERERRETLBKEN, 5F
HA B ER Al B8 B B4,

1.2 B %

HIEERANESANERTEANEE, —AFERE—4
TELT, SHEMATHERILEN—REFT, ZAFFI
143 % BEGIN TRANSACTION #/EF 15, L COMMIT #:4E
5, ROLLBACK #fE4#*, COMMIT ERE “B%”, Fx
WERNER (FLERLCH M 5 &) ROLLBACK #i#&

1) 5%, WEREFTETLERGHR, NHTFPRERNEAFIRR, & 52
R MY M HRER.

o fEHEZFERFH, COMMITRIROLLBACK 51w END TRANSACTION #1
ABORT TRANSACTION. — @ # i

s 3 -



BR CEE, BRFPERBEMER GETIEETH T HARME
SO, BIIRRETFICRMARRABER), BR, XEM
HRIGFEMLER, A ERBFREHR, —MEFPHIGT
DR F—AF—AETFAFFF 5 GELD, &1
EXBP, —PBFHMT—RARR—1$EE TARILAS
5.

H:ﬂ'ﬁ]—.—-‘—————-——} '
, — as—/.\%‘—» — %_4\;95» — BEAES
I | )
BFERY $HTE ﬂs‘c :s%ms p P—— X mn

R
H1.1 FEHFAMBFRHTGEID

HEREBRE, RER, RAEYWHLESEREDE 17 M,
A 8E#1F BEGIN TRANSACTION, RZ, R%¥— 1M HFE
T A B 4T COMMIT 1 ROLLBACK, BiA al¥k & f#:
e AR S PIAT, BHETHRE O RERXHE—FRE, X8
PAEEHENER T TRELFRIEREER (0GR, T
W B BB, EEITESPOAAELA—RILT)., R E
TF AR B RN/ AR S B O B IR 1E,

H: BTHE BEFSFLEUBHSHMA BEGIN TRA-
NSACTION # COMMIT/ROLLBACK ®H R (e
B, ARERZEM Y, SEH B i i %i BEGIN TRANSA-
CTION #ICOMMIT/BOLLBACK iEA)), TStk b, XSk
WRZ2FERSH, flm, BFBIRMEE 1 BEGIN TRA-
NSACTION, BFEXEHEMNEBEE—4 COMMIT, BF X IE
HHEHRBE—4 ROLLBACK, 7E UDLQ1.7)9i & #, o
£, UDL &A1 BEGIN TRANSACTION if 49—7#2
FHBHBDIFREFHE — A F 5%, W5 COMMIT R
ROLLBACK S4B L XHIHS, MHBEIT—1 %5

1) BHfeadn¥LE o UDLAZ,

a 4 o



(BB U, 787257 S350 2 )5 8 COMMIT 8 ROLLBACK Z
FHE—ATREREE T, BB — 4 K& 6 BEGIN
TRANSACTION iE4)), A p A B5FH 7 FlER 45 1 4; UDL
BWPL/ I XA, HAHBBAKN BEGIN TRANSACTION #
A, BRBEHENEZME, £33 %% & Lk, BEGIN TRANSA-
CTION (PlF COMMIT #1 ROLLBACK) #EE/ER.

B1.2HTHBE—-AMRTEFLZWEREFBF, 318 SH
B—EE BN~ PR AR, FHHERBAGNT
ARSI R,

TRANSFER $100 FROM 4732166 TO 9940103

TRANSFER: PRQC;

GET (FROM, TO, AMOUNT); /* input message */
FIND UNIQUE (ACCOUNT WHERE ACCOUNT# = FROM);
/* now decrement the FROM balance */

ASSIGN (BALANCE -~ AMOUNT) TO BALANCE;

IF BALANTE < O

THEN
0o; ’ . - -
PUT C('INSUFFICIENT .FUNDS'); /% output message #/
/+ undo the update and terminate the transaction w/
ROLLBACK;
END;
ELSE
00;
~ FIND UNIQUE CACCOUNT WHERE. ACCOUNT# = TO)
/+ now increment the TO balance */
ASSIGN (BALANCE + AMOUNT) TGO BALANCE;
PUT (*TRANSFER COMPLETE'); /% output message */
/+ commit the update and ternlnate the transactvon #/
COMMIT;
END,

END /% TRANSFER */ §
M1.2 TRANSFER—# ¥ % (BERK)

RAHRBMRETEFESL (TRANSFER), BAKRE UK &8
(B EERNE, HTRAXA - R 1T
PR —Kd, ERBBILRATHE-EEFHTEL). RE A
7 TRANSFER #J#1k 2 b ¢ 8 35 7R AR GRE (n fg
FATEER H), EXTRABEBES AT HATE

« 5 e




ROLLBACK iE4), ¥ &M FROM M&S AR ESRT, HK
EYE, EUREFVERN, ATHEE BEFEPZEMH £ T PL/I
# DECLARE 4], M4h, B AMOUNT RZIEMH,

A& PO RE, BEERT, X — SR REER,
Blin, FEEREEIT R, R ELFERAR R B ER, XXf
FHRITRR A BB, ok, “% » RIS 453k
BB” BE—ANRFEE XIMREBEARY, BEaRkK, WRE
B, MWYRE; MRERE, N—WRE RREBEEFH
B —), R, BWER 2%—FE N FROM kB9
E—Z28, MB—KHE TO tkEHBAT ML,

HLA I, FER—FRGE HAPORRIEE HEE
ASERMPIIT, BAREFPIT (RRRTWE). WH, B
WPHE, MPFEEEHIT, WERSEZRMT—% (bR
M. L., FRBEESLHEMN, FHRfF-%D .k, A
Hip s BB ST — R —#E, D, RN EE S M A R4
BIEAWMEDN. HEMAXER, WA H BT, A& H0AT
—kKPL k. SPRARE KB R TR AE: FIEEETER
BAT—R, REHFSEERNEREEHRmERET—K, &
 RER B S PTE A  R RB B R At — k. RAE RTINS
RO EEHNEIR KT EEER.

DR BAMEMNERMNIE—THE L2 WHBIKE B, &
FAREBMARE (GET) Fik. WARBPAREFN 72N
4 (FROM, TO 1 AMOUNT). ARFEHkIE FROM XMk
B, WEHIRFIR AR ENE€S (% UDL # ASSIGN G4
WO EE R AR PR X AE R, WARRNER BT
ERFEPERQ.T)), ZEREAIEHFDE, BFENEELGN

1) B, Bl 2R w_AR,—RAMNES, TARE-1~ K EnF
F, SUEXRWHAY T RBFOHCHERT, XRMT RN ERRE
B (BEnEERMHER GRERF N SNG) BXE, EFHEBRNE
BHEEEREXHRA,



e BERBENAM; R, WEHFROM WS LESE X,
R EHK AP ER, Bk, FEHGmekus | “INSUFFICI-
ENT FUNDS"#E(PUT), }f%& i ROLLBACK, ROLLBA-
CK BBEERTRINESFLEH, EREREMEZESIE B
— DI (A R B TR R E B E ST A i
). ROLLBACK Pljg, #HBRERE, ERIXAD 6 F B,
W E 2SR~ END Bk m R,

F—JiH, MBS FROM A RBHTER, WEEFEHE TH
7, kP TO, HMPRMBIZEPNRE., BET ML &
£ B “TRANSFER COMPLETE”(PUT), 3 % i — A4
COMMIT & (FRBES LR, FHRLABER), FEXAR
L ST A TR R PR A, il i, COMMITR i
B AR TR K GECOMMITEARY, Beig BB A1 8 3
AERT N, FAERR S, BIWREEE). COMMIT
BUG, B HR T, ERATXAGIT 8, Bl LR,

noR

ENAHELILRRE, KERT 58I EHZ M EZ N,
R WA S ME NS, BAERIITHEERXAMFT AR
BB NE, BRESDSEEFRREE FLRT
Fa%% B (INSUFFICIENT FUNDS ® TRANSFER CO-
MPLETE)., MR EEIBELTRE A (B & COMMIT
2 ROLLBACKIEH)), W BRBIFEL R LB REXHA A
AR —A, ENUIREES R, T T IR A R AR T
RSV EUBHBENLIEE, WRERAHVERN (LT
TRIBEHD), EXFER T, HMRRMAXADNTSBAR B %
Bl —H, EXNYIE RO ER RN, WS4
WEHEALBRHE (MHFLSRZUBRE RS ERL HER
B, 4, “OVERFLOW OCCURRED AT STATEMENT’
2. AR, & (RPM) BSERZW, —BFEZ &

s 7T =



XRHmR, RaEd, PUT EARERAEEBRER H R
B, MWIURBEHIREEE — I HRMINTIF, FEES AT
& p i (BRAEMBRFELE COMMIT 2 ROLLBACK H),
BAF e BT IR A BB S s T 24 3045 1R o Jin g o T 2k C B,
AFEZEREY, B AR MR FE— AR HE ST 3
ER BRI BEOAF, HPRNRBEEXE—IRN, K
m, REAL LR ERERAR, WEAM IS EIHE
WERHK P, BEaftatREE,

RGP AT ABRREFRENFIR TR NERBELEEERRF
(DATA COMMUNICATIONS MANAGER, # 4i % % DC
MANAGER), HEBWRFEHBmARE (EE KN THAH
FROM, TO #1 AMOUNT), 7E#® XA HELE, R Eneg
B2 PR T WAL

1. ABFTHEPE T—4d3, BFEEARBOME @K
B,

2. BREBBMANINT R,

MR, ATMUME GET #EMGARTIRREHAINEN #
N, Rz, Wnaghnd, B PUT 0% B Sk @ Mk 5 b %
GRS M DI R L 7, W5, B R £ AR A,
TR TR, WK ENEESED. §MNATEETE
FRNTEB).

BB K ¥ /F & COMMIT # ROLLBACK.,
COMMIT F1 (2381, FWA) ROLLBACK i ¥ 5\ il iFH
EETd A D

1. BEFHEPANHUAIIPHRES F—/ME .,

1) WEHYH, ¥Z2RENEHEREAENFEAZHULAR. EABE B ESHN
ROLLBACK, ZRUWMATHAELATNNEE. B Ik, X H-1B=R
ROLLDACK ®fHIERFRBRAMAEZRET, XHRIRTRTN, &
LokH (LI hED, “HEERARY MALMIE ROLLBACK 25, #

BREET-THFRH; MIXXBRECTETEARBLEINLHEIE (BAT—
ARFURHTHESABENYRETRE, W6 EHRNED.




