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il

ABEARZHANEWEHES VIR ERBRNEN, EENMBRBEEERR
REABRSMEMAN, FUGEHREAFRIEERZOWR . FXE5NAT FRELOE
. EHRBEHR WS, P-—HERFUENBREERFEOEMAA, PAEEBNE
HRBAE R R, MBLEMNS+EARBEENAREFATRE RN A
EEEA,

X B2 TEHNIKBEXBEENIR, B8, HUATRESFERAFREE
BEESRPMAE S, DUYIIRTHXRABEEEARA P L, UBERREREEES
SQLAER, RORBRTHMBEERARM IR, BPAFHEHENEEL S TR
ga, RESWHES, BERSNASE. ETHSBIEENAFR FEKRENBEF
FETRMMB TR, hT HATSFWABIEENAEEETFEIRE, MES T
BREANMETHARBEE, BETEPI/MSELEEIHBBERLESET Inter-
net R FRBBEELA . A TIERRBHLRFYT, FHMMTHIRS, FHEY
BEEFRESHEAMRBEITAL, ZBIABTEAEBHAEITRILE 1986, 1987,
1989 #1 1993 LA G F/E AR E AN, RERIFOER, FR KREHRA,

ABAFTEBERT AR ERBEES Y, WHEBAERIASFE LM L
Foxbase + 3% Foxpro BMIEERAMAE, hiTLMERKEERNEEERH BB EEX
o

EBENBERAE L5 ARNEBH, BEERATAIARSINZFMXL,
HHEHARMERBEFAFRT 23, FRETRALARKERMBR . PEITAHL
FREE, TREHRIZFSAFEFR, PIUIKERWEARBRS FTRKER, HFhE
BETHF. PILKFHERAERSH . REEEECRESEBETER, 3, f&H
LABE B & ER:c): 1

HT@MEKTHR, HPBRZAEFRESR, BERELMEIE,

B &
1999 %5 A F¥H X F



F—¥ HEESIE

ARFIENRBEEN LIRS, QEAIRBIEE. BIRENRESEH . BEE
EHRE. WRERD, JERAURKEEERGRRBE, REBEEMER.

1.1 HaR2#&EE

BOREHARED 30 &5, CLARAANXHRRERBRBTLEER LERE
BRE+HBRBMHENER, RAYLREEAGFGRERAMEL, NENATEHRE
. EEFFENNANL,

BiE AKHoMHS, AERRCHETRETPAGFREERFHRE, DX
HRHLE, KABERMCHRRE, FHOTHEEARN M, ERENT AMNEMTENFN
PIREFRE A ARBFIERFIS TR,

fr2BRBBE? MAMB, PEBHE (Database) BFMEHENXHZHAHRN
HRRE, RHEMETHHESFERPIRERNER, MONARRERENFEBR
%o

rm, —TERRAPHERHRERARE —TBEE, —MHESXBRABEBED
ARRRAEBEE, EERMNVEBBRTURREEEE. YR, X “KKEE
BE” SRR P LR ERARE

B1-1R— RS EERER,

REFARFE 1 \
SRR 2 BEENERY A
{DBMS) HEx: | DB
NAEFn
DBA

BHi1-1 BEERSKEH

1.2 HEAREH R

—RRR, BMERERBBIWERKXRNES, K (ARBBEETERSE
(DBMS), EMRAFRTRY) UEAAR (RBEFERA (DBA), BF R, HEH
) 4. AHNBmTF,

1



1. 8HE EE R L S A0 W IR

WBENEGOERAS, BFURETHEERNE, VOBEHE, AFS, ETEE
EPHBEREARELBRNES L, BIERSL . DBMS MBEORER; BHENBRESR
XN ARFREENT, DBMSHEHMNAF A TREBRERAKX,

2. &%

RIWERGHREER DBMS RXFENRERSE, URF RN ABRTFH®H
FHRBRESRAGEERT, IEFREFHRENRRBETHOENETRASHIERE
RO, FUEMNEXORFRFREBRHT K,

BAEl, EBASRATH DEMS R ES MBI EN AR TR, m3CHEAE LS.
RRHERERSE. HEERE. ARERBSEEHERIBEFT 4GL), EMNIAPFES
UM ARTRET RIFASTRIAE,

3. A8

BEERGHAF FTEF=3,

(1) #&EAF (End User),

FEETENBENLRFRBEEAR . WEAREERERRENAXRGSET
AW FRXRE A RFRBRENEIE, RREHFBIRREMEE, MM RET
aHRER, B¥. BH, BAESETENSEARER, AREFHNEITHL

(2) MF®/FR (Application Programmer),

IR AERETEm T NALNARENAR, ﬂ?@fﬁFﬁﬁ{ﬁfﬁEﬁtgn
(C. COBOL. PASCAL %) MBUEEEMEERH, X857 FE P4 458 8 09 #t 4 3 5
HARFEKMAPNERR.

(3) BBEEHER (Database Administrator, B DBA),

ARBPBERGHERAEP VAR, T RBNBEERS, DBA M TIERMR
HEN, EXHRAERNEAKTFALFHEELRAREY, Ml EERTMR
RBYE 1.6 T REN4A,

1.3 HEAEGTHEH

1. BIRENHMRERER

BRERALLBIAB —FHFRERE L, FHAABEEES, P THABIEK
B, EEHESHIREE, WSE (External level), #&2 (Conceptual level) 114
B (Internet level), @2 AEEEN=FEH (LE1-2),

ARRELIYHETFHEHER, REBAEREEPHIEFR, MHRAIFHFERE, &
CSERBEBESAANEBEAZEEHANESE, XKIMESEUE, HERRERFPH—
B, XHAEPRE, KR BRELESA P S AERFR

2. RTFHIBENK

FEERARENEBSAZEERITHRE, MANERBZHESL, SO
EHE M HSBREEZBERS VIR (RAFER) . KX (HERX) s

Ko
o MBI, NHENFHMER, BNABEENDBS WM LHH®R. midz
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e

R A

NHB

\
/ \ nERE AR

%]

NRE

B1-2 BEFH=THRBK

RWUFEEM, BRI XM (HASH X ) AR, RER/ERGF, ARKERT
ARBRKXBEHARBS (AEX DDL) kiEN,

o i, BEEEPLMBENMESEN — T EBR AR, BEF LR —FHHE
HRCHER, ZEXHEBHBHREN, MICRE, KB, BARTNLRY, KESE, N
e REBBIZEMER, EEEXSHEAXNRLREMNZEHAREGE.

BARZ B RERUHOBRAHMAEST (WA DDL) REH.

o Sk, BIMBAPHBERE, ERNIBRPHBRNMENNBIEE, &%
MHAANRECAE T REENE RS TR, RAPSHEENED. 81MAAE

Bl -SSR, EA R AP AT AR — SRR

SHARARRRETAPHRE, MARMAFAHNTERR, BinA E&-HS xR
— AT RAEXCH ARG, EENRIMRESR, X8, KE, REEEHSR
RHRAARF

PRERGRO T IMEARMARIBT (SJMEX DDL) R filisR M E LMK,

3. MR ERRER

XHREMERRIZ—BREA P BF IO EKRTFHERENEEN2REZBE
W YWBEMFANBEERKBRENRENEN, APABAEHSATEMNARE
¥, WATIARIEE S P ER, XMEFEENKBENRSEREERETBAR
Ky, HAFHAETRERGEXZEHOTHRRE, —RERASIHASEAZM,
H—ERBEASARAZE (LE1-3),

(1) X /HBRABRR

X—ZBRB T ERERSRE S FEREZ m NN XR, HELEECRANRER
M BRR R E NPT AR . MRFRBIEESRREREN (B EBIRF
& ARUEMBEHFABREAFTRE), SEA/WEXBEHEMMOZZE (h DBA
RH), HHBERRFRE, XERBENFHSEHRERON LR TR AHEF.
BB BREREAS SRR ERERAREENEK (2R) BREW, AW

3



Program M2 M1 Data

/
—1 — I I
HP R EEdgsn PR REEER TR NPIESH

P 1-3 B8 PRHES 2 oY P R BR AR

FRBYERF, XERFSEENYERM .

(2) SMRE BB

X— RS ENRIERESREREANMNXER, RREMREMNHIMIL
SRR ZEMERE, IR NERXTFE, RE— XA R 7B A8 id R T8 H
. RRYAAR, S#EAe0ket, SEH NSRS XN KR, BT
BRIEAMERNOATE, AR/ MM ARFREAE, SREBRFSH
BEPEMT M, XFGE SRR BURN R A BBSRNBUER, ARERRER
254, AT SR AR B R R I B RREE Db BB ) B 3R oy

EREREAZ M SN R RERI ML,

4. IhNgS

BB|ERGH=REWERBVEENHRS, KEBNBEFERENELSH KL
AULEN, ERRMNEIREEFEBMERAG LR,

o WARA, (DBA) XMBURELMMN ik, RERVHIBEMNSHER, MR
EXEEWEREANBRENBRBENARE., ERTHEREEN, #HEFERESEEA
B, WA ABEEN, XONRBIREMARNE. HEENER (SHE) 24
EERN, MBEENAETTTEIL,

o BIRERKE=REW, BIMEX, B S5HEXAF, HBRHETEMNZENHR
Bg, fRUET BE|HOPHEM I SHREN BB, ERIBELREBENDIRTHE
HEREXER, BPANNHABRETRERE, NTIXAREMNHRFRAKRAF-Y
i, EETHAEANRITER, ARMNAFPTURARRAZEABEERR, &
BIFEREARBRETRANEN, B TIMERMNRE, AFEFABERMANT
BAREE, NTARATRIEENE2AE,

O HTAYNENBBERENEBEMMEE, TURKEEFE BN KNE
o

WBEATLIE LA —HFME—R. RARTHR/NMITTRAENBESR, UBKRNT
KNENTNARS, HBEENFESEABRBONABRFLX, #H—-AERTE
RRBEMEHUA MBI,

PREN T ERARBENEN (TAHESMHARERS), B#EMIH (AP
BESEENEZEBASSEETIATX), SENMETREMBENE —BH,
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1.4 ¥EAETELZS% (DBMS)

BEESREAARBEERGNE L, RREIMENEY . FAMEY, BT ER
EEGEZ |, WBIELTSE S8, #H, B THEENES BB,

1.DBMS HITHEE

— RN, DBMS MohEE T EmAE L THEAFH:

(1) B EE LREE.

DBMS #2818 E LiEEF ( Data Definition Language , %k DDL) 3 & MR,
e AER, SHREAETHMNEAMERFEEEMEMHABER, 25
HHEMER . BAEXTERAER, BIE -RIINWARZEE (FREEFRA—
W) R DBMS TERAEBREN EAKE, XLARKIEREEN#ER, BFR
B BUREESR, MAREEENBEEA S,

W, m. B2

(2) BBAFBONEE.

DBMS # At ¥ #E #: 9\ i% Z (Data Manipulation Language, fAi#K DML) SE 304 3R
FEMImM A TR, MR, HA. BEMMBR, DML ARE. —RAXTLA46G
ABE, HiEEREE, TURMEH, TEAIBTHAARE, B -EARALETIES
FER, A7 C, COBOL, PASCALEE F{EfH, XK DML BE 4 G A EAMAE
H, BHLE IR, BarEAKEHH AYN DBMS R XA DML, #tHF
W, MSQLES.

N FXEREGLSIET, DBMS B R ARBEIIT %, M FEEMAESET
RAHMGERE, MERFHITHEN, BEHHMAKAN DML &4, FEENER
BEBSRE (RFESHEBER), UEHEEESREFRFIEZARIT.

(3) BITEHINEE,

X DBMS BfTEH B0, AEBIENEEY. et FREN. i
BEH, AREEAREREEXEENREFE B TET.

(4) BIEFEMES SHP NG,

DBMS # it — 2 5 ) 5L R ok ST BB FE M M BB 3 A . BRI fE . K
H, &0y, EE, FEBEEEM. W%,

DBMS fIZhEERE RA T 52, KBIA R A DRERGR, NURENGEES . WEHAITAD
ML 9 2 B P DBMS By HEd D BB R 55 .

2.0BMS MBEBHERITE

FERBEEERNBIR R DBMS B4, BREEMNERE. B 1-5 S LN ARF Pl

5



DBMS 8- - MR IR BN

(1) Fi FIRF P W DBMS % Higic #M3K ;

(2) DBMS 4 ¥idn s, 7R X, aREE v (S8R, FEL ARKE
YEE) PRERSAEIDE (XFR) MFESZILE, MEFRBRAR, MELEHR
17, BRERFRER;

(3) DBMS 7 A #iEAL, HEZG S BARA KIERNTRBERS;

(4) B, ey MK EIDR;

(5) DBMS i #4F R 4 & B ikid #M &4

(6) BERGHBENBIEENFHEXEZRREWIX;

(7) DBMS R BB, FIEAPRARFENICRHN;

(8) DBMS ¥R iICE MR AR WX X BIBF PRAFENKX,

AT P
WP THK @

B 1-5 DBMS i) 3808 60 1 28

1.5 #HERA

BEERGERAAMNBEL, EAMUERTERENS S, M ARB THFBRAER,
—RASEEAR - TRRMERRABEBHERER, ERSMITH L3 DBMS
BIBERE, EHW AL A EHOAPI A, FTERRHE (LUl 1-6),

F-BMBRALHFPEYEAN LR, BLHFOBYEARNNGE L
HAPHEMERLHE (Entity), A, KE, G9F, Lol UEBSHERARE, W%
ik, e, EEAIUERYRIMOBER, TERERAEZS, W P47 LERE, RK
WRREEM, “Ka” Rk TR,

seiRPEr HAERSFERRY “BE” (Attribute), I “FTH” LEEFHAK. .
. T ABEREY. BHEORANSHEZS. U ENESBRERERE, mHA
AR, S0 T8, ML 1997 4E 10 A 5 H MR BHeE . RERMEkESa
BT “ELkE,

THRBERK SRR AL EMGEESE, fif - FIRSERMRESTRY B (X
BY), WEALEKFHNYS, BREATHSHIESHE,

LR EREE XA, SEREZRMNEKEEIR M, B X KR, -2

6



B
E Imwi;

MBS (BIEHAY

i

B1-6 HEHFIVBUROREEE

BR, ZXNEERUREEATH —EZMNENZHER, XTILE-BKEANESEDE
EBEANBEEREHANE.

BEMBREANTHFERMAPR LR LR “BR", ST AR
BOtEYUTRE R “BiE” B, AR BMEERL. H{E B it R L kB b
EFE”, WHMNEANRENBIERE Y “BERT, EHETEEEMRERY "X
&, EIHENME T, EESHAMMEMEIEMBREMPHBEESER, ©RX
& (BR) EEEROBIEL, IENMKEEABETEN LREANKEEERERS
FR#ES,

1. BiEsRp) e

FRENEESEAAATENEN, XEESHARATHEANBE 5385, OfF

(1) BiBEH,

PR GSHMRIEHIEER TR REREMHEXRES, GHRBEMNREHLL
EXMBZEMXKR, EREERZEPEPIBSHERIRER. MRAXRMEH,
BRBAEEWHBEEFIEST (X8 DDL MBEHRAN DML) 4FFE L,

(2) BIERAE,

BERERMNBERA PSRN E (GRS RERENES. XBRECQRE
EWMEF (s, MR, MASF), BB E RS04 X S8 0 PR e LR
BERNMERBENBREEFES.

(3) BBRH B HAR,

EBEERTREN SRS, BEEAPHBEIEKRALT A EHZH, BE

WEAREAK, BEETOBIE, (170 5AR B 2 38 M 4R R A BRI 52
7



BHHN, RiEBEERENERESHENE,

N3 AR AP AL ] 6 R AT AT BHE AR E W R LR B S BT B MR AR &
#,

2. BRI AR

287, ENSMRATH DBMS BT SR F ERB R AT =3, RIKRBA (Relation-
al Model). FIREIH (Net Model) . BB (Hierarchical Model), JE, X AR
F “TERT RABBEEIACER, TR 2 ORI R R B SR R R B IR] 36
Fo

B SMRERGEH A/ ER, BRI IE “Br” RrEfiz
b, RERABEEEA,

X =PRI R I S SRR, BEE AN AT KRR A B IEA R 45 R
AWk, EFEN, BEEMR SR F RN 2 BIEER, e g BIER
B, RBEARIEEY, AR EENSHEEESENA,

R =R BEREA AT .

(1) BWw#Ein,

MNEEHABE, BREBRPIMBERRE B (tree), M 1-7FR, B AR
WEN, C. E. GHMEA, EAB. FARBE A,

[

o] [
) ) [

Bl1-7 RRERRE

BPEREBKEARE, OAHIE - ITEAEANE, SHERES; QO HESLA
B HH -0,

BUHEM G, G- SRR DT ERE, WA, KRR IFDH A
#, mE1 -7 PREANBERAFHNA-B-C-D-E~F-G.

BUREAZEHEN, ST a0IGERME -0, SR ENESI S AN IGES A
(RE MERSL), BEHR MBI N Rk,

ERTHFR, AARRXENFPRHBEEANXERE, NS IHTRXR,
— P lRHREG AR XREE, AERERNHRLETE,

(2) FREER,

RSB RN EEE MM ENE, BUAER BT SRR ER, RMRER

8



MASMER. © TUBE - ENSEABRANE: O EPF—1TMERAZT -1k
B 1-8 FinAkR MR,

(gl) (e2) (g3)

Hi1-8 FRIFESER

BERERSMRERNA ERKET

¢ EREEN L, BRBEHPIE-SR (BREL RFE-IPWE, FEL5Wk%
BB RREME . TMRRERNSRTUAZME, AFZXRTEMBRREAE—, &
MBEARMETESS, B1-8 (g2) B, CHAMIGESEANBHD, HAMBERE S
P L1 L2,

¢ MRERAFHANGERZRAUERIRANULBHER, IHRRRTUHES
LB (WA 1-8 (g3)), MBVHERIREE SE A E —FBKR,

® X EWRA P LA E B R ARLS KIF R, T ROREERY i 5 R 7T LM K 48 1 4E
—~HRIT I, HRGIET, REEAMS BB TFTRME L

ETIEER, BN ARG HEEEREORRSHARMERD, BAH
UTAREMERATEREDNE,

(3) REBRE,

XABRBE =FEERAPE I EEORE, NSERNIRKSBEERERELET
KRB, REARYUNOBWMEWE “HRER, FLUXFRBE “XRER” 4R
MBS, H1-9QHRTAFEXRRESR, WRE_EREAR LEYNATRARY
B e X R B

FPIANXRER
| mxs | wa | #w | waws | wx | mm | &u |
AT ARXRSIEE
BI8 B 5 HAER g3 - %I
GO16 X1 B4 ] 1948.7 ¥ P Y=y
GS07 i £ ks 1952.6 BT IR
PHI12 F T 5 1974.8 BEE | JRBI
PH25 ¥ ¥ L] 1970.7 TEE | Mgy

M1-9 XEBRBSXREEE



KRMR - BHE T IARFERAR, BMXFRBHOLFAHE TIRRAEHRA
. THPE-FIOLHRHEN BT, W0 EET, T, "RET Fo MHETIER
PBERTIE . B BEE R A (Domain), MFH—FTHHA “TAH" (Tu-
ple), HIYFERMICRE. £ TN TRBEGEKYSE, 0 “EF" HP
AT XS RF b R R

KABEBM T EBRAL:

(1) XEBIBLEHEE, ERFERFEMRHTEKSKAS, TiLRLEAERK
RBALIHXREBE . MARRBZHMPHBEREALRBSEBTMAANHARR
f, B XRBEMERN, HRBXAESEBZELEH, BHEXKAKMENER
HWERE.

(2) XARMLFEBEAKKR, BHXFRERE—ARIEREA &40 80EE
T, MITBETPRRNHEHEATE, MKTHESW, FXRBBEHEAERMA.

(3) MAXRMBERMAE, BELXALKPHEEATERARSER, HkXEH
RIP e B R eEX. AP RSO R4, AT &R me &R 3
£, AmEXFRRBMNYE MBS RARKRM I ENEIRE, KRR/ %27
H,

(4) RARARE A HEBCF RS R b, B SRR S B0 P e A
K, BUEXFBRRZ LK DBMS WBFHE B R KRR, RRBEES BRI Y
S BRI B LW

1.6 HEEETER

MTPARMBEERS, HEETEAPRURBILEEN, TUERIBEAER
GHEZARTES. TEHEAMLERAHERRT,

1. SMBEAEEIT

B R B R S A RN SME R iR i

(1) X HEEHNBRTRA SR,

iZ JH DBMS 2 i O DDL MSMEE SGRF SDDL £ iR 81 Bl s
RR&H, URARIPIRENEBEHNE,

(2) EXBBEHAEX,

MARERUOARAEGES, AEBRERREERHEHEERT L, XHHFE
s (WF XFR B, XIHFREFERSI¥%).

2. SMBIRENES TIE

BmERFERLUE, REMTHEETRIEEN L2, TBIE, FRERUR
WE T AE.

o BB BIAY, DBA BRIEFE, EXRENRERE, AER O
Be FR P 08 S04 PR BSCHR ) B FTBLBRL

® REAZAPERN, S™EHTELAE, DBA WM FNE., QFAES, L
S JUH% P AR G T 7 AR R A — B R ST %

¢ UBWHERAERE RS BRI H R, DBA ARG, 3 3 17 B8 &
2. A ERaREsralwd b, RBETE, TUESBEESEAMEAREE, #

10



IEREA G HIIER B F .
A BB & XA S, DBA RABRBMOMR, Wt 86 & RRH R,
—AKRBERE RGH DBA BAETAMARS T, HHEFEMK.

1.7 HIEEFRKLZLEGH L

B R AR M 20 42 60 FERFFES, N30 REMNTE, HEREEZHR, NA
HEZ R HAEAREU LS., BURENEZREH THE - B EY (ZRAHN
R) BIBEZZ%, $oAMXEREFERE, MERDNE =R HHA MR AR
BERG, DEEEEASKEEIRN, ATEE. AAXMR. SHESHEARANSEE™4E
TH—ROBIEERS,

BREHEARTEMNATEFERERE ., BUFLCHRERT. TAkEHR ., B,
VALK . FHHLL, HSREFFEE, KAEEFRERNE O, HEBIEER AL
ERBBEGERNT .

1. E—RBIRE RS

X — AR EAE R R EEAUERE 1909 F IBM 2 /ISR AT FC mk e E T2
WA BEESHERESL IMS (Information management System), AR EEPIBE RS
B HF M4 (Conference on Data System Language) BB ET %4 DBTG ¥ FE
FERTREMPIEG, T 70 FRPREM DBTG ie, W T REFERRENTEE
ABEE . FEMEAR, DBTG Frig il i) ik BT PR M, 2500 FE MR R A KR
%o

HEDBTGH RS FTHAETIFZ®Ek4H DBMS, MARER ZRHEH TOTAL,
DMS1100, PDM, #F VAX-11 F# DBMS %,

X PG R RE FE F e Y SE R AR AU

(1) XER/F=FEXLEW,

EARPHNARFSBEESBIER A v,

(2) A BERERABIBZEINKER,

ERRERADRARRBT kB BERAKE, A DBTG HidRBMZEM &
(Set) k&7, F—MABHOTERLR, DRAZERE —FERERNBER,

(3) M MBEEES.

ERRBRAEMREYWEBEREYREM T TRIEFSHWREEESUES
(DDL), MR R ER R R e,

(4) FHAWBUEREES (DML),

BUWAMRREHEENBEEEETRE - KT RN NN RIIET, &
FREBAEHESIES (C, COBOL, PL/1 %) i, HISARHAPPEHERAYE
MEREEREERE, HREAFAEXWERBERGRIBIEE. KIS RFREE
Be, HRAFPHREHHE, MABRFHOBHEERE,

2. B_REIEERS (XRMEE)

19704, IBM 2 A E.F.Codd R R TN “ABAEHRB\EEBEH X REL”
W, W TXRABIEESENERES, B RES TEEEXRFESXRBERLY

11



5, MXRBEERARN EZBIE TR LR, MihMkBF T 1981 £ ACMER
¥,

T0EREXEABEEALARELARSEMAEEH T AMER, FTERES IBM
LRI KK SYSTEM R #l Berkeley K4l #) INGRES, X -0 EEMRAT
HY TXRERMEE, FHAFETAREPES, MXERE. XRHHE. SQLE
. QBE%, HHHE AR RDBMS IER, Mk T XEZFSRLIENERBERIREE,
R, HEEW., KEFEEFERPEAR, XRBEEETANEREERMEH
&R R A o

80 FRSG, MALAMBIEERE™HKILTEHEXRMHN. W DB2, INGRES,
ORACLE, Infoxmix, Sybase %, ME™S¥ W EsF7EHREVIMEL, MEESTX.
g DRI RIS RES,

3. Fi—REEERS

80 fLLLG, MTHIBFEHE AR IMEAE KRS HHE, #ah T H 958 xf #
BHERARREAT R, XEHOREESROFITTENERBERSE (CIMS), HEHL
A (CAD)., HHEVSEEKG THE (CASE), A ES (0AS), HHEES
R4 (GIS). MHERL (KBS). ABBEFUREBEBEBEREYS.

RAENBIBERAEREFHCAEHLAS TR RAEERATER, MxHE LR
WHEBEERE, KEFHBREFFOLE, HARBERYMNLE (UHSBHERY, H
. BR, BE. idE%E), XNBEEESSBEFIESWERER, SREEE, U
BET Internet B ES SPWERRWERS

B —BE R G0 B .

(1) By o o) X 8200 BB HER

2) BEEHEARSEZEREANMMELEEMNEE (NS REREE, TEEER.
WITERE . WAEREE ., HABEE, TERBBEMESREES),

(3) ETREAFETHWEHMHE. FHREERLENEBEM.

(4) ERSHER (10°FW) BRBEHRBEREECHERRETREECE O
WIEEEBR i k.

ETH -REBERFEOHEAAMER +EBAEH#— SN,

JA 1

1. ETHIARE.: BEF, BREA ., BUEEEX, AKX, B, L,
e SUEE . BIERMES,
2. KIEHBEE ., RIEETRARNBEERGE -HZRMBKH,
R BUE MM SR M,
CEBHBAREREKN B A
RPN R REEE TR RN EEIRE,
AL T o) RE .
(1) BB FEHR RN A

(=2 R S

12



(2) BHBEAARE (FRSMRER) SXARHERXH,
(3) RIFHBEWERGHEREH,

(4) RABEFEEERSE (DBMS) M EEINEE,

(5) BB R RE R A7

13



FE XRAYEEEM

XRABEER SHIEMSABRRITOREE, BRABEINES, UTHAERS
.= BNEMSHLEDSIEREEAR, FEETEMAXROBEENL. X
AERMBERER, XRMBEAXRBHRAS.

2.1 XABEAH

1. XRNBEEN

(RBEYBREE T EESRECGEENER E, UTRINBESERBM I AL
E—MEATEHE L.

AL 2.1 HFRR

WDy, Dy, oy DA MEEES, X o MESHE FARB (Cartesian Prod-
uct) H:

Dy X DyX = X D,= | (dy, d, =+ d,) | di€D;, i =1,2, =, nl
Hw D, A (Domain), B AEMES, WFFAH, BH, FHHE, LEF.

BPILE (dy, das =y dy) UE— n TH (n —tuple), BFITCH, THAPE
A d; METHK AR (component), EXRHMMKE (4,€D;),

HERBE-NTHNES, BAESW-VIHE, mH FRBTLUAZHEREER
. .

21 HEBD=1X, Y|, Do=10,1,2}, WEFERED, %X D, qF
iy

D, D2
X 0
x = > X 1
X 2
Y 0
Y 1
Y 2

Bm2-1 #WEREH

Dyx D= { (X, 0), (X, 1), (X,2), (Y, 0, (Y, 1), (Y, D}
ME2-1 A -ERBEERR— %%, BENEEAE D, D, A48, FNE
BE—fTAha4E, EWME—SR¥XA D, F_458¥XA D;.
2 2.2 REHESL
HEARB D, X Dyx - D, BE—FEHHNEED,, D;, -, D, EHXE, ¥
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AR (Dy, Dy, -, D,), RAXRL, n AXFMHBE (Degree).

BHREBMFERXE (dy, d2, +, d,) RERPWTH, BEMH » TR, XEP
TLHE BRI RO EH .

Ln=18, HIATXFE (Unary relation)

Y n=208f, A _ICKE (Binary relation)

Hn=nbf, BN n LXE,

Flo2—2 £4D, D, EXRAFA2-1, W

rn=1 (X, 0, (Y, DI BD,, D, kI —PZnXk&.

=t (X, D, (X,2), (Y, 0, (Y, )l HE& D,, D, kI XE,

L Dl Dl IS Dl D2
X 1
X 0
X 2
Y 1 Y 0
b 2

Wl2-2 D xD, F#*x%

FIHTEXERER _SE, RERHID,, D, 5—FH—4xd, £PE -Fxt
R, B—FIR-TEF, BRNBHE, 8 BXRELH 2 MBY, BEOBRMG
B D, AE,

Bl2-3 W—FEXRFNT.

21
xe 24 i ] 2]
97002 M 18 B HEH
97016 = ¥ 19 5°8 R
97025 kER 17 B ¥
97054 F¥HE 20 L} e
97108 F/h2E 18 & BT
XHB, D,=%%= {97002, 97016, -, 97108}

D=5 = {#F, FFH, -, E/hxx|

D,=%#= {17, 18, 19, 20}

D.=#3%= {58, «i

Ds=FfER = [iTHH, ¥, &7

BRH D, ~Ds EAMBMBUE, Dy X Dyx - Ds 24 5X5x4X2X3=600 X,
Bl Dy, Dy, -+, Ds BiARME ERBEESIL 600 1~TE (T4), 2HXERMK
HAATYA, ¥£E, AFXENMRE, 28 -SWIBEXLYE, I— 2% S{UE—3t5
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