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THERS R 5 LA 353 S3BIEI-S i Du>NT
EIRE TS #Rt <=FfI 3= OFr 3T i T FARY: = - - -3

1. BLHIc

By 2 7 A R EHEOBEBRNED ONEVYRAFATH Y. YAFAZRENASDIE
EELRLBFBONS S, WY R FL02 523, FILE. @AMESCS T 2EHY 2
FLADI 5 A, OEMRICE T BHMIRTFAD 2 5 2, CAROMNZESOME K B
FAEEMYATFADI 5 A, (DMHKEBY R F ARSI BBHYRAFLADI 5 R, )YIE -
L% - BRI BIBHMORAFLDI 5 R BEMNDAS,

OOV AT AERNRELT. ZOEFVEMBLEY, H20EBHLELDT
BB, HROMWEE(LS LUHE Y X 57 4 OMELSDBEI L 2, Thd ol {tok
WIIHNRETIEMY A7 240 “ k(L " (abstraction ) MEBELIKK 3, HR/ILOMHEY
LB DOND B0 COWRTE. [#E (role) ] &I HR{LOMEEI TS
3,

2. By AFaE I MBILORE

MRLOHEEARY LY RBRCIBRL B ONH 2, HFbomErEER-T. B
RSB TTELDBO—2IZY 7 by 2 7 OMBEOMENRD B, 2Tk ¥
7027 OHEICEB LAEAO. “HRLOWE ™ OV TERLTHAL,

FFREPZPNIN LkesNBHNCIRIBL 72 & b BsubroutineE W HIWARTH A,
subroutineiz X 2L DML, [3HHPUIE Zroutine & L T—{k{t (aggregate )
LTE (main) &8I (sub ) OBMRICHEILT 2] & LM% 5,

subroutinetx B & h 2 Mg b iz, (VAE % routine &AL THER{LL. @F Y 28]
DOREE A THRAD 2 DOWEA D - 2 LRRTE 2, WHFRIROERSE—DK
Rizd Mg oMb eh kol BEIELBE VS TEE) omigtThd s
EEX R, FERIEVSBHOMBRILE TEET) oRFFHOEEHBIEOh. |
TREOREEE~ LHE s, FTOMRIHHROME LT OB bRBTIY
h, HZLOREEEOEO IR LR SHREREL S,

M {LOFEE (abstraction-hierarchy ) #B¥NC¥k L O WDijkstra (1) TH B
EhhTd, BRELEHSTIC L. BEORENZNEYOHEE D ERFOZ LEEK
L. UL (levels) BEABEOBRBBEFDLOL I HRMANI ORAZ I LEER
12, HiZ{LL <) (levels of abstraction ) &WHEIAAXRHVIIPECHEF -1
(abstract data type) DMEIETH B LA FRLI-DELiskov (2) TH 3,

FEEIELD [EMDE | RS ~LEShE 3 &0 S TRALS L bRE
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LW, 22T, HBREL AV TOTESHEICEE LT, 2 ORES L < U ORE]
WEA WA 5 TRMDIEICIE B, ParnasitiHHRBEEL (information-hiding) (3) &
TV 2 —VOHERELBALLLDZ. HRLO L~V ER SV HIZTRO—DTH
SltELOND, BAIMBMALEVIBERE L D TIRE L ?[B%(E.Lb;t‘lﬁiﬁ%l‘%ﬁ
TEMRELDBC LEERLLEOTH B,

Parnas (4) W&o, RIFOMBILIZS 2 5 AMH B 2 L &ML o-functionPy-
functionS & MGl D2 5 AHFMARBLA, Thid M) MBI DEEND
B LEERLTNS, HIEF—sBTE I h%operation-cluster &1, [HRFEOEHE
b) 2R-T. F—r BB L T B EIToT D, TOFE. W4 VYRE V2R
bEEHORAE LT T8 oMF{be:. QEREROLEKERTES 2 Ml ozt
L. QEESNARRO THE) (F-2 B oM. 0475 &b 3oOHRA
AD LTINS,

X1 B8] LVONETHEF - s RARZ L. “BE02Kk” & “ Z20fH~x 0R
fe° LV HBRIC BT, X ORED MEE) M5 3n3BA. BENEF - 21§
BHRMEENRB. EOSEHEND 3, SRS U HaREiEltEON, F— s 8%
ELTOEFVERRSE 045 [BERE] NS BETH B LBIRLT
W3, T b, {lx OERENED M8 £RLTOIMNEL ZBEITE LD THEN
BHRF -SRI 5,

ﬂ}l}’“&:i_b\ﬂﬁ&ft@ﬁiﬁt L Tclass-instance DHIER L OWE N D 3, chid7n
LEIESIMULA (5) WilEEA DD EENT WD, class WWBWTIHREINElEEN 2
(ngstacesb‘.mg( (inherit ) dha L H>#EEFED, SHOA T V<7 MHEH Y R
7 hSmalltalk-80 (6) HTOHLMBHZ/ILOBED—>TH 3,

PR 7nr s A0nEEECERED TRIMRATH 22 hEF T Hoare (7) %
L AHMHEECT — 2O Tl OMBLYDH 2, Tabb. Y= YA ik
BOEBEL. 20D 3DOOHMENEATHSE, WHWYWIHEELT 0S5 VY (structured
-programming) THION T3, 3OOHETAMNF -2 ABHMOI T s S a4
WML LD ETBHED—D. Jackson Method (8) MH B, HIPO (9) &b, =V a
—NWEAN—REB—HRAOREGROESE Lz ORBEE L LT, MEOMEIER > T35
THBHI, Ll SOLSS THE] OB MR OB LRLD. ANl
H—E—T &I AN RFRBAKITT 2 0. BEREORKRNALE Lo ~0fEn
REBIZE 5T B,

HoEcEH U HRLIEITRAERCESWTOEEL. Adda 02 2784 (10)
PHansen®E=F P72 (11) . SIMULADco-routine (4) . ACTOR & (12) bk
t} Bactor message-passing LENDH B, CNODOAT, F R ukx, a/v—F
vRERSITV—F VRO EF LRI VS B FHOMRIL TR (. BBPRIEE
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Actor EF MBI Bactor . A v b —UAZUMA EEEMNMB I AEELE S
T3, BEOMBILEHSPETRAL S & actor RITEHOERE. H 30 IEHHER L 0D
BATRAOK. BHOME LV & LB L 2ME AR DBV RKED, LML, EB
FHEOHAKE LTOMBRILEZORBICE-TLES, A7V 22 MERH Y RAF LK
BOTHAT V27 P HIFTHOFKRE U THEOREAKELTACRBRMREEED,

HMELOMBERLF -y R—REeFVHOBRCOEEL TV R, F—FEF MBI
Hig{bid. 7’0753 8080 TH o023 L) SNBBROMKIL IR, 7us 54T
BHONIMEHROMBILCEFIEND 2, EFMLINLBRY A F 23T OIOF -4
BBz Evran. F— I R—2EB VA7 A LI2XBEZY D LARIRLET S
fed. BEEPEREOMBRILOL R L EEOHRILOMEE E OBAUAMMECY. MO
F—FEFNGEDSH L TEE] cHEaPBEMI N,

F =P EFNRICBIET 2 ORER LS /b OHE I IZCODASYL BELIC X 215
X% (information algebra ) (13) R OoNZ LS A EEHMHSLERxy b -2
BFNL (14) PREEGEFV (15) WRONALIU7 7 2 2ENHELTH 3,

B — 250 (16) ddEomsite LT, ¥—2 olkom{bic EiR
Lcmdt, HIBLOEELERT SO ERZERES S, BfRT— 5 EF VORI
B s {botEdE s LTk, Chen (17) DEntity-Relationship-Model - (FEHE—Ed=E
FU) BB, Thid. BRO 2 5 2 ZEBREEERIFRE ST 3 FEERD . 7 —
&ﬁ@&ﬁ%%%%ﬁbzm<ﬁ%t?56®?&éou@ﬁ&@¢?ur&&JmA&
BERES LT2MHEDH 3,

fti5. Codd®PFagin % (18,19 ) ik 37 — 2 OEME (Normal-Form ) DHKILT

— OB (function) MBEMRICEBL TF -2 0B EARICET 3k cEU D
72o Thid. functionE WD C EIFICREBIh DL DT, F—2HOLHIT MTHEENER
JOBROTHY., TS (R CEET AL ENTHA Y,

BT — & N—2 0B FECEEL TSnith % (20) RO, — Lz
(generalization abstraction) &—{k{tihiZ (aggregation abstraction ) &A% 3
EARLE, CORBIAMOMEILOBE L2 0THY . MROBELBHT
Z—DQHBEARBERMBL TV S, —B{LHIZ IClass- R OB . R OMK
AHIHMEAOBETH IO L. —R{LHZFERROBMRIE . — ke A THD
THANREME T IMEL B> T B, MRF— 7R BY MGt ¢
TH2E. MEF— s HTRBOWRMNEL DA Y25 v TR 5 BEH— 8 b
it TE. HIBRF—FBOA RV —Ya ¥ I 5 RF =L B HB{LOWMEH—Kk{b
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RicxtTE 3, REBIIBREO—AKLMRICBERL TV b0 LBbN3,

DIEOEBRMNOG. V7 b9 27 YRAFAIB Y IHBLOBEOHRICENT. Mk
] oL e TG oMBbes TRE OMBRILOEEEND S 2HF3h 3, ULH
L. T3] omgfbolgizsd Ldtagiinahce it Eg0#n,

3. BEWEOME

T8 LR3EDLD BHMBILOWEARBEOTHAIM, 212D [ (role) | &4
EDLIBEETHAIN. HAET ME (0) 1 E0IEWKT. BB - FEAE0
MIB Eh BB - BAREO TEHI R TLIE] . 20T E - BB E0 MHIc
BiEE]) OBEND S, HEBNTMAS) RULBELEWRT M. Chidias
FHMES DT L LD, RBEDroleicd. [BIH I HEE ] OBEED M) OBk
b 5,

HAEOEE L HREBEOAE L ERFAT A LR TvA. MHECIBET 2HCIA TS
&L TMOIDIBECH I BUHPREEE T3] TELEREL TV LBRTE
3, ZLT. BICH B8] LI BBENZOERBIEHZ0TRHENEID, BXT
A, BlEVLSBEIERIOHELIELND,

COLSK MEE] HALBY ST TBE &0 TRR] K& &0 S BAMND
HETHB EMah3, BEPRAOBCIEA MO TRIERE] 1d 5, BEORAE
Wkd 2 M etli] bUETHS, BEVOIBARE. 2B AET2EEKCEY
Tohn3lA] thh. ERCHET MR TIREY, Z2OBIBLETEX DERDEE
BRES, PIAE. BELOLIBRIIZOBOREE LTOUMBERHET 3HMETH A5
ZOBELEB > TVEIERLELTOREDBANEEZNOSEETH - b TREL,
BELOIBRFIZOAZENO. ZOANOCEHYBTONBAETHSZ, TEbE, B
BEEREOBRIEI SREA YRI VRLEWIBIBRTRAEL T, 2NZFhMURELET
by, rERE [ZOEHKk (entity) BHE (role) HFIYMUT (assign) GNTWVB T
ElRARND B, COZ &t EROWMRE (entity world) EEEIME (role world)
EMNENEFNRIICHEEL. SO, Ek (entity) L TH (role) MHBIH YT (assi
gn) ohTVaBKkicH2 A D,

role world entity world

role-1 > ‘entity~1

role-2 entity-2

(role assignment )
J L

B 1 REHROEEERAOREUT B OIS




FEHSCIHERESEEL T2, ~LAaEDSEFD. ~L LRI T 31
HEILEOKOMEEOMBREND 3, AR (V2T 4] LS 2 LECEWEED
MHEREMMIBEL T L AbE2 s, BEMAKCR Y27 2ABANHGT 2 0%
Aohd, UNhLEBEBRLEMBS L LT LO—BLAEY, H3EMIINLT. 2h
ERRTLFRELTOBRIMS LD 5, BRFRMANBIWACHY T 20T EL
M EOEBRLBAIMN ChdBFLI—FKLEL, Bic. BN DR TIFRIDH
E] REORARBE T 2NEEMRI BT 2MAZO O THY . ERBRICH T 2 ER
OENPFRPFEORKIRLTEHV RO N BRI (BB 2> 5,

MRS B 2 R EI A EROBERROER -
=i > ERTEIL 23
FB FBROEK
Bk FEDFERE
s (role assignment ) .o
o} L

B 2: BEHROELBE~ORETES OO 1

B 20k 5 5BAE. BEHMRIERERD 7 5 2BRCB > T T, EhitRE 20
AVAZ VATRZOOMN, EVIRBEMNEE 5, LML 4 v~ 7 v 2 (R
BEERKIIBODTELRD, REAE. LS HB2I I VI —%EBILB, X =Xt ;&0
WA 2BE. ERTHIERX 0I5 ABAY VS —THh, Ao vy—tLToHK
WELTOBRBERY AN HAOBKR Q@RI hah. REEERLTLE S,

Ay T BIBETOREY HY vy —DEHK
AY Y FABRIOA Y vy & ¥ X
HY vV REROAY v E — ) X :=X+1 RAX
AY v OEmORE - 'l g
AY VO Bl 1

B 3: #EHROoEKUANOREUTEOHEEOH 2

® 3o, HEBACE (25T 2EMOMR] LV IWANBETH BT 229D
3, chiz—HEo—k{Lii% (ageregation abstraction ) TREMAEIM, Fhd. H
Yy b AL L0 BNPHIBEERCH L TAENMICHER I h2BFEr BRI h b,
TRbhb, HEERC D L3 AMERRBENOETN LB TODZ, O EE #®
WOMIH Y 38R &0 BBRRO LD OREEMTOIOETRHUD(REILE
RLTW3, BERRXIODIE TH3REEOEF V] LLTHMEE2F T3, B
3OFIEZ S LEEREORR AL -0 00ETH O . RO 40 & > H2ERKO
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—ETHo e EBRINSG,
BREES: o v b I~EBS HY vy —0EK
BIREEE
cAY Y FAERIOA Y vy ] | X
cAY Y FRBEROAY v - X :=X+1 {RAX
<A Y v b O¥MORE 'j RN
< AY YL OWHER - Bl
fRRF
AY Y FAEROAY vy —BOfE Lﬁi&ﬂ&@%ﬁ
EHY Y OWMAROME, HY VL
oMo RBOEBFHMBLT. % |
DREREHY v P ABEROAY vy —
Bofed 2

B 4: BERBROEKME~ORIG S OHEOH 3

(2952~ E] T3 HBETIDLIEHSTVE] EVSHBELOBRELTOD
FREHAR ) & MEEHR] oM. MR & MBHE] oMBICES. MERER]
Moo TEEHE] 0L 3EBBOHRN, LA, T B®EfTE (role assign-
ment) NV OHTEBZLUPESA, 22T AHER—0EEABRICHL T, HEHR
ABROBIBNLHEERDNTHLLDTRAEND I M,

BETEMNEEHREEAMRED 2 DoHROMIETITHE LR L. BEBEE
Ex 50 L 21 OMBEOL S bRA S, @A, THuY—BAXRAELTY
BIEMDH M. BEHMAETE TRUTOANEIN] L0db, [EIFTB3REN] KD
BAEMNUETH D, WMEES» oEIHELE - (& T MBHCEITELRAT. B
EHAMETNIERROSF AT TTVIZ - EE2BELTWVWIDTH 3,

RECBRT 2 20 BB T, RNEKG 22) KFRVERNDZEEELOND, &
Kl. SCTEALLD LTV AERFHAR. RABRBTEES Nizrole 2 IERICHN
LTWah BFLL—BRLAVDOTRALIEZEI OIS, ChISEROMRICL-T
HoMcIhT3bDEELS,

NET MR ERBICHIB I ¥ 2 L Thid. AET IHMETH 3BT /AE R
FTBHIERNRB, LML, EDXHEET Z20NRBETRIRHONTEY, SRICES
NEBEEEZ L, LHAL. S0 TR 205 BARIBAICASALEY I EBEXATNHED
TRENBED M -



4. BEIH%Z (role abstraction)

AHRBEHALZLOLIICHBLTOEDTHAID, 75 A{LOMBDP7 L—2A
OMZEAL (23) BELEDLITEITHAIN, ChitiZdOT - LPIEAEERT 24
BENDD, SCTRNADBEPICEAS, S oTHANJ 4 DBZNE BRI
U —2ORIERBUBm OB & LTRY LT 307, 2KOMERE IO 3BEERIC

L&D,
A B C AR
D1 s
A B C R
D1 HE
D2 2

N A0 (2ROHKRDEE)

B 5: 2RO 4 DB ORI

A B C EIN
1

Lo 3
A B C TN
i

Lo | I

N 4A0E (1 RoEEOEE)

B 6: 1#&MERDN 7 £ OB ORIRE

MR HE O3 EhBIR
BEITTOE A
BEH I h MKk -D 1
BELOR B

BEHTOBMN D AND

BYEOBBEH B~BH

BT &R ZD 1

BEELCHONTH A DT, 3B
TAL B SIRT LS. 2B DERAE
AlHD. ThoABBIEBEHT 2 —
B OB UAFMNE T, DL S
WHED Bz kEBSHRAFEZLET
RV, ARENE T ENIOBIH S
AR AAYS A4 AN

BT aEKRIBA, B, BC, H
D1, AHKED2, zhiciEmTHd 3,
LOTRREBIAORR21ICT ZFNEL
KDONTWHWB30THB, -

COMBEAR . 1 oEKROBH)
AN TR ThER ok, 22T
T4 1RO OMEEE 6icHic .

COHESOREHAR. BHIh Pk
EBHTORLBHEORE L SERTR
5, bHAABHINZHRIBHTO

—HEHIEETHY. BEHEOEIZE.
BHIh3ERLD H/hSOEHRTEND

5. BEOLBIBEIhTWHS, L
T ZOZAE TBHRXOBIIH 288
AhaERABEBEOMERICBEHT S T
b5,

COREEEKINET 2 EERDEZ
THD TACHI2HBEEBICBEHT 3] A
ML TEONDEZ &K B,

:ctﬁﬁa:ad\&ﬂmﬁmﬁﬁo
HRERNOHAINTNEBETH B, THED
b, B#HT 2] s8R LT. T
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BEshag]) . (BBToBER] . (BYBEAOBK] . (BEBIIOBH TS 284
1. (BHABBTE2584]) . FEORFEENBBIZR I EAERINATHEG
NEFESBHOTH B, . :

AT, 2HRAROBARES S, 2HEROERER TORFRRE OMBERS S &
TR ENOHD B, TEE. BHINZHAKROBEERELLTOAERMN D1ED2
D2ROMRTH B ENMNE, 2DFEBRXARDZE. TAKD 2 2HOMHKEB
~BHT 3 NEATHB, LA —ER2RABHT A LETSAL, E19%
BABE. ChBERTREVLIEAbI3, O &, BHIhI2HROBEEED
KAELEGNER ORI EEEKRT 2, 22C. TLoMK] TFoEkR] L05&
FenFLied s,

ST AR EOEBEEFRELTIBHLEI LT A EEELLY, THL. KiE
1 TREOEBRMNT CRBANOARZ - LISM BN BEXOBICE. TOoMEMNE
hEHDECHINTORIhER LBV &iBE, ol s, LOMKRLD S TOH
BROEIMEICERCHEOBTNEL LB I LERBKT 3,

22T, TORAKRAEEHICTZ, 92L& RE1 T, LOAENL B3, kO
FREL » 2 HOREERL LTV E0TH 2, BHENEHLTL o EHMNHNI. %
DU pEHEL o FTHRWVIBINCBS S EABBICRZ, UeodHI EOAKRTH S, L
OHEKREL o THOIBICBS ZENEMER S, TREIMLE ETRVIBHES
D, ThUEBBITTHEL. BHETHR O, EEHOBTH S, LEN-T. oW
BAECEZRHOBIEIBHILTH L. TORREBHLROBIBHT 2L L0,

ST, LOMAREFIHELTCRABOEFENC N THEINLOT. 2hETCLoEH
THo e LOABRMNT BB ERENZ, BALOECEBHL L2207, BHET
BBOEERIRD - bt BRTOBD» OBHLOB~BHIE S L0 ) —BEKROBE
HRAMNZ20FFUTRHED, ETT 3,

o TCHEYI XA, BYBHECE

23 ik IR YRR L 1 EN AEEERN—RTHROETH S, EET
BHE D2 HOABPHIL. 3L EIBH OB
BT BA| . Hokb. 3L33BBHEOBICES,
Lok #B HLLEEERTHD. HBLER L%
CeodH D1 HEROINBZDTH B,

U o F CHUVIBH BC
CotHAELETARL AM BEGEKCHEINZH. ERZNE
IR BB L TH O BE HC AARFFRE T 2HRE TR RREH

‘ WEBoLTEEShab0TH S,
X 8: &FERXZzD 2



BERXOERE 7 V-2 ERIBEBLTOBEHBB D, LML, 7L —LaEETIE.
BWEERLDORT OEAL LTHEINLPATHIOIHL T, = o TRHERTEKR
BOD—BIHMRINZNEDDOL LTHRA, BEMEOMITICHEL, BEMFEIZA v~
REVYI—Ya Y TREL RERYSHETIOHRRICIE T B, bbb, 74
EREBWUT A% —< L LTO7 V-2 BARKLT, F—2ERICHT 2R &
LTOBRIPRBOTH 3, LT ERIEDLRTINEERIBEOEINENIN S,
ZV=ATRIV—LIIEDROF - EERNEHNINhTLE S, BEHELVLIARD
EOWEREDOTH S, BRIERTHORECL > TRISNZ LI HBERETICE
AH%OREFERTIIALTH S,

5. by

B AF Ak aMBILoME S LT M8EE (role abstraction) 1| WS i%
BOHBI LERLE, BEHMEC. HE. KA. @S soligrd o MERRD
MU EEX WEND 5, HROMBIOMECHETZL. THoa~&] LTHAL
(C9%23) LT3 HALAEFML. HLBEMR. RBLEERBR LS54 EMNRA
. RS, EEBRCBYMBERRT 2IBSOMRM & UTHEHRER O 2 EHEN
b3, [HdNE] LT2RP[OVI LI BHASININETHy . EhRREEEDOH
REFTIUBMORMINLEDBOTH B,

CREHARERHNZI L ST, HRY A FLOMBEBHPEFEENTELLD
WEBIENOMBROBRKEETHS, V7 by 2 7THROBEHLICHITRICRE N
AT H 2N, ROHMBIABH LI TR SRS THAS,

BF K
(1) Dijkstra,E.W. : The Structure of THE Multiprogramming System,CACM,VOL.11,
No.5, pp. 341-346, May, 1968.
(2) Liskov,B.H. and Zilles,S.N. :Specification Techniques for Data Abstrac-
tions, IEEE Trans.on Sof tware Engineering,Vol,SE-1,No.1,pp.7-19,March 1975.
(3) Parnas,D.L. :0n the Criteria to be Used in Decomposing Systems into
Modules, CACM. Vol,15,No.12, pp. 1053- 1058, December 1972.
(4) Parnas,D.L. :A Technique for Software Module Specification With Examples,
CACM.Vol.15,No.5 ,pp.330-336,May 1972.
(5) Dahl,0.J.,Nygaard,K. : Simula - an Algol-Based Simulation Language,CACM,
Vol.9,No.9, September 1966.
{(6) Goldberg,A. and Robson,D. : Smalltalk-80,The Language and Its Implementa-
tion, Addison Wesley,1983.
(7) Dahl,0.J.,Dijkstra,E.W. and Hoare,C.A.R. : Structured Programming, Academic
Press, London, 1972.
{8) Jackson,M.A. : Principles of Program Design,Axademic Press,New York, 1975.

143



144

(9) IBM : HIPO: Design Aid and Documentation Tool ”,IBM,SR20-9413-0,1973.

{10) US DoD : Reference Manual for the Ada Programming Language, ANSIMIL-STD-
1815 A, January 1983.

(11) Hansen,P.B. : The Architecture of Concurrent Programs,Prentice-Hall,1977.

(12) Hewitt,C.,et al. : A universal modular actor formalism for artificial
-intelligence, [JCAI 3,235-245,1973.
(13) CODASYL : An Information Algebra Phase I Report-Language Structure Group
of the CODASYL Development Committee, CACM,Vol.5,No.4.pp.190-204,1962.
(14) Bachman,C.W. : Data Structure Diagrams ” ,DATABASE (ACM SIGBDP Newsletter
) Vol.1,No.2,pp.4-10,1969.

(15) IBM : IMS VS Application Programming Reference,SH 20-9026

(16) Codd,E.F. :A Relational Model of Data for Large Shared Data Banks,CACM,
Vol.13,No.6, pp. 377-387,1970.

(17) Chen,P.P. :The Entity Relationship Model - Toward a Unified View of Data,
VLDB 75, also in ACM TODS,Vol.1,No.1,pp.9-36,1976.

(18) Codd,E.F. : Further Normalization of the Data Base Relational Model, in
Courant Computer Science Symposium 6,Prentice-Hall, Data Base Systems,pp.33

-64,1972. ’

(19) Fagin,R. : Multivalued Dependencies and a New Normal Form for Relational
Database Design, VLDB 77, pp.441-446,1977.

(20) Smith,J.M.,and Smith,D.C.P. :Database Abstractions : Aggregation and
Generalization ,ACM TODS Vol.2,No.2,pp.105-133,1977.

(21) Haraguchi,M. : Towards a Mathematical Theory of Analogy,Bull.Information
and Cybernetics,Vol.21, pp.29-56,1985.

(22) Barwise,J.,and Perry,J. :Situations and Attitudes,MIT Press,1983.

(23) Minsky,M. :a framework for representing knowledge,in The psychology of
computer vision (Winston ed. ) ,McGraw-Hill,pp.211-277,1975.

10



