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CONCEPTUALLY ORIENTED DESIGN GENERIC
KNOWLEDGE ACQUISITION SYSTEM
Wang Shenkang

(AL institute, Zhejiang University, Hangzhou)
ABSTRACT

The conceptually oriented design knowledge acquisition system described in this paper is
a very general knowledge acquisition enviroment which understands basic logic and language.
The system contains ideas from artificial intellegence (ai), object—oriented programming (oop)
and logic programming (lp). Knowledge is organized into small unit termed conceptual De-
scriptors (cds) in the system which are analogous to frames in ai or objects in cop. Cds are
defined by a number of properties such as attributes, logic constraints and functional equations,
and arranged in inheritance hierarchies. There are some semntic subsystems such as a first or-
der logic subsystem and simple natural language subsystem which are used to perform various
types of semantic checks and debig logically redundancy, contradication and non--consisience
about knowledge. The system is intended to assist in the process of developing descriptions,
‘definitions, or specifications of system under design, or to describe existing system for documen-
tation or teaching purposes. Typical applications would include most kinds of expert system
and software system. '
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$skdk, Th—imA b A, TRAX LI TR, XBHRTHAKGE
A& FRIFGEN, iRh P A Et —A Bk XeakARS, BILRTERA—
BEXLTF AL, TR R HEGARET AR, AUSHENGE LS T b
BT, EFAE—HBLE, A4 LN THUEEFANAZGRHR, Uil
W, LTHEHGAR, LHXEARTREANTRT, RAVGBENAMG L it
FARMFA,

§1. 5| &

Y RRMTFRBER LB R RO R S, B TR RIGHE
Z XA FUOHEE WA TR E, IR L, SRS T R BRI
WSE—MRIFPHE. FEEEY, — MEFARAE RAE BRI AEIX A, R
WU BRI SE RN, DR R0RR, TR, MBS
. XTERN, HSHREY SRS R TR R R,

FHRFCA R R R R — R I, DA AN & RE S R A ME R
BRBAR, XEEUE UHBRIFE R, A%, RE, LREFEAREBAL
WEE, IHEVRDS. EXMNEBETRRE T RS, EETHEANE
M TEORMAIR, Xt RIHEH T —Frdry “EEERNIG WRFE” (COD)
RGBS IS A, COD BAA T AT ERUSMNERRT. BREs
B B RIBE AR —FAIRRIGE Y. A 3CH A ECOD BN, REHE
FCOD HITHIFHCODE RE. —EFIRAEIBA G DN, HENOMBRIN
. ERIGTEREMARE, SRR AL 3N, XRIRTHE
—ASEBHAES, WCODE, FARPUX MG, MR TR, FAERNS. HE
SRR, BUR LR SIRG A A s, JOREAASR B, AR
(ICODE 3:7R4H% A —RILAVIRER, ToR— B B 45 ERER A,

A §2 BN BRAESER, BICOD f9EAIEAR,  §3 £CODE M,
§4 T A SRR AR IURA A RS, BUSITIECODE RIt—S5 &,

S2. BB RO

COD WP EAIRIDE “MEE” (concept) F “$5#£” (properties), P “BLE&” B
R RAEIE RIS, TEAEEARLEERENRIOREEE. EETER
I rHE AR IR SR PRE, AT RS A RIF TR T RETE L, REYER
SV & A A S EAEANRE. COD FHEEEH “WH” (class) 1 “BHIE” (instance)
Z5. “ZE” #R—PooRARFRREIA T REMMIEMRSR. A “¢¥ BEH

“dEr B—AMAE. RN BKE “RW” @BHE. fEcoD f—AER “HRA” &K
&, RPN EEGRTIA—E “PHE” RREMERREEE,

CODE R AIRHA R — PRI, 12 VHCEH A 2 (Conceptual descriptor), BT
RS RATE B HERME FXRAFR AR H AT (object) AYBGEH, —Mcd BRE—
AMFENHERF XA, FMESHEMEAXNd B, EHEPXMESTTE

© HIEBRABAAFIIZOR  http:/ www. jos. org. cn



- 56 — EFE AR ERDRERRE 4%

BRELH. Cés MEHLEEZ MMXREHARBRAGESmBERLE, FrRl TR
S USGE L EEREN LR mME, —MAERR—MIRTT. EWRIE—"
LRFTIIA. BERREBH. EaEERENHESRMIET £,

2.1 %5i%

FED DR A A, RSB EENHE HEREN S EERINE
KA, Fr IR E BAER AR,

a. RELKeHE

ARG MESI AN, EAMSE, TEMT REMEREME Mfifd,
FHEMRSE, RAFEN TR

cdName: K& 2+

supers: —MEJLAD HEBE

Kinds: FAH3EH SRS

subConcept: FHEEF

instanceOf: Mlcd BHIER, =8 “2HH” BE

instances: HCEHIMATESR

b. A FRE

B H e 250 PR R (attribute), TS TERPE “WH” (siot) Boop
T EJPIUEA B (instance variable), RYER—MRYER. RERBESHLEREE. MBS

“person” HIT M
{ATTRIBUTES
age: an itneger
sex: one of male, female
mother: a woman)

“person” B “A” X—KH, ¥ “A” BEX=1TRE HEMEREHHEHZN.
ATTRIBUTE RBH:25MRE, THME—TRE—MEE. “ 7 ARVESE,
B AL, BUE N7 MEIETUEF ‘N7 BERRE A8MEEERTREH
{H. B, “Li Ming” 2 “person” §J—MAUEH TR

(ATTRIBUTES

age: 30

sex; male
mother: Lu hung)

CODE R4t AR R (T B2 B i R ES T E AR,

FIPHER S A ERIR “A5E” (constraints), CODE RESiH—MENAEHINE
ROEFTR—HEHHN, MEEARN—FHS. —MIEFERE—MERZE
Fi&EH, EFUHAFECRY, HTLIHCODE RENM—Pcd WHEIREATEHHE
o HWR—RFARGEAZESHRESRME. m— A8 ER Y 27E0~120 Z[H, ﬂﬂfﬁ
TR

(CONSTRAINTS

agelimit: O<age and age <120)

“agelimit” RAMEZ. “age” BZMMETH—MEE. ARER-MHERFAA,

B=PRFEIGNR “EB I (definitions), EREE—MBEEAMAVE, THRMEF. X
RFEFMESTERET X4, M “father” FWMT “EB” $7iE:
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(DEFINITIONS male person and parent)
RFMFREFOURMHZEE T — M-SR AR, AR T EE R LM I TTaeEE
BT R, _

© B “BME” (operations), EX TN “4ERT {operation-on) FI “f
161" (operation-by) Zf. EMEMESN BT YRE S ST HFERM. M
(OPERATIONS ON

arry: X marries #
divorse: x divorces #]

—RAF AR T EREERE, SRR MBI HF 4 BRI (event) TT4E

RSE—s x RIBEEAE 5.

2.2 $iELH A%

Kot —RoA FRULERS L

_name—%$ﬁ$- —%ﬁﬁﬁﬁlﬂlﬁ]ﬂ,

flags— — fRicH, HENEHAREI

body— — ¥FEENE, HiFHEUR TRAERR;

comment— R, Mﬁ‘]ﬁ.%o

ANG—MFERE —1 “source” , ﬁ%ﬁ%ﬂ%ﬁﬂﬁ% LARAFVEHLETIA
i EPFER FHERL.

2.3 RfE¥mic

FMHERA ARG BEEXTHEESTSRTY. MEHMR BNSK
AR = . “OUR—MERE” BRUVRISIES, ERESEABYRIE? CODE
MR AT I TF UREG AL, fags FEILAEES, FAMLE N EEA9ag,
LR T ILM AR Mags, TANILEI A ags.

Basic flags (BFd), §MeERBEHRHS2Z—)
privage(p) E%ﬁf?ﬁﬂ?ﬁﬁ_b {EF SRR BIE, In— 2K HHHIHE
‘ . Hi
class(c) AR TRESFIPIIE, 20 “person” H'fjage,
Body flags (SRR SR AT ) '
has(h) Frie LR 27— D20k . ATTRX SRS TS

CAPtEEE L, Frblhas HUEAEDCMEFERERE. 0 “person” H%EP#J

name;

modifiable(m) $F¥EAEHLE, HETRSTHEEAMIRNEY AES
“person” Fi#Jage, X A -TFESAH R F AR,
fixed(f) %ﬁtﬂﬁqzxﬁﬁﬁ?‘ﬁﬁ‘ﬂfﬁi% MHEA “living thing” "FW*‘J%
“ig alive”
Logic flags
neccessary(n) OOEVERFYE, AN person Hfather 4pHk;
sufficient(s) FoorvERetE, EEE “adult” BIEE “person” ﬁ@%ﬁ‘&ﬁﬂiﬂfﬂﬁ
“age>17" ,
fage JLA( ) FADERY IRIE, () FE—FRHRAHRD, BORTRN, 3
FHRIEH CHMEER A2 A ags.
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$s. REEER

EL REARGEMER, A R (user interface) HI=HRAHR, B “BiSisiEE”
(cdriew), “HkKPILEE” (node grapher} “Hepl W El #2” (properties browser), B Ti#&
MREHETRERTAA P RELEHA.

ES

poRI g

GFHER | BAED REE P DBS 7Y
/ \ KBS
N HREF EHRFRE
ithalas i B F U (full first order logic)
' M1 CODE ZR&BiEH
3.1 A ASREEm
a. BEHBHE

B ERRR—MEAHARNBRELREH APH ‘RR ESESHRE,
CODE 7R B M4 K& 4 Kesuper £, Misuper HESH STREFIEM R ags BT RUE T4
R, FPFERER EHEHEEREN, SMESREBELTEMRE RS, TE
NAKILE, BIEHN RGNS, REMESIFGSM. HENAP BITE L6
Heie®, FEATHAOESER B A EES%. TEVENER. USRS
RE RSB PSRN, TR, B, SRW MR AKX
HWE L EHTH HNRIIHEHRNEIREZ T,

b. kAR 45

B4, KEFHARKRAGHES TEEHE OB B Rk A5MEEH. XE
BAH), CODE ZHEFHAWUITH ML FEE. TH—1¥ BB Mg,
i A —A B BB E— R AAEETTUHAR. R Brti#k. MEER
B TS e TS R HAHE 2 FAX R,

c. SR EE

B FeSmalltalk HITEEE T f@browser BIYEfE. Browser LI-+-4 W EH R MBRE
BB I . FERR R “RR REEAEXEREN. N THER— 1 cd B
FAE AP AHTASRRER,

3.2 FEH%

o HIMEEHEMTES

FTRER—MIRMWIHBRE. T AT PEESHRE P xhRey &iF
FH, RN . TESIRERERT, BEF RN T AR RIE SRR
CODE W LT ERRE, WEIHZHITERERE.

1) AR, FPATURA—IRERNATF REECHERRIL
BRI EE, DR PRSI P AR R A SO A IRE AL,

2) A—MEXIEE B S DR R A S SRS, AN T a4
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5 large person in a car

AT RABR S B —tcd FeFIE, B “collection of person” EERIIMT:
cdName: collection of persons
number: an integer
size: a size term
location: a place

M_E R i iR 20 e B At i — P %S “collection of persons” é{]ﬁlﬁ,
CdName: collections of persons
number: 5
sige: large
location: carl

b. BETREE

BHTFREE—VBENERY, 71T RN (debug) UAEIE, SO f% S
FeHRAPAE LRI Mcds, EREER

1) B4, SR FEERBA R, ME NS R EEMN—REER .

2) R, FROGAPEEREA TREBRSIHEZ HASREECRTHEERNE
Rk N, HAESA “person” . “student” . “under graduate student” Fil

“graduvate student” BEE, HWAVAE “student” FLEEFHEN, THIHIwis ¥ H M

£, HEBPBBTREPE

person(x) if student(x};

under graduate Student(x) iff student(x) and ~graduate Student(x);

graduate Student(x)

iff student (x) and ~undergraduate Student,

XMk 14 Bstudent J&person, Hundergraduate Student fgraduate student f&student #)
—AFHZH RS BRBTFRERREREIRE, BTUBRERERTTREBENTTA,
FREMA—F AR &
PHRTAAEME TUANER FEEN, EERENSEEESTE. HEHMW £
45 4 I YL o] B S IR AR 8B R R (A BUE BB cd 12,

4. HEXNREZED

4.1 AHRBRBRLE

ITAERENRIRR AR AT AR EER, EILRMEBMFe MAREAT AL
MBTIT. J. Boose FH)—HLUASIR T 44831, Boose HIBEERVMRGERTH, M
PAFRI4 L SefilpiEs— — s LERANES— — FEs L #8MEH— —
FEEREE: IV ERAMRE “world” HHREE,

HiBolt, Beranek filNew man F 4 ) KREME &4 -R7ELisp HlEMAF. ERCODE —
RGBS, EEMIATRMEE AR, BARGHRE g RBETMZHREES,
HASEIRIC RS AERRM. T HBEERBREMY, RERHRN:, :

ONTOS BpCMU FRBIRHAIAKIRAS, ZfE LXFETFKREME 4. £E
KA TFERAEFE N RENERBRIEE, UBHREHHEEBRRA (scheme), HRGEE
KA A RROERE S MLisp Hil. RELERS HRET BB,
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KEATS 4 HOpen University FF &89, FELisp Pl LM, EREENMBEARY
M-S, RETHBGEMNTEmMKTADINER/ET D" , FihBhMiRTRITE
AP AR E — X REHRBRA TR

CYC RAHMCC F&., EREAHMMARERRE ELEKRIEHEEE
AR AR,

SB-ONE RS T X A5 ARIETLEN UMM EK. ERHTKL-ONE 9&1
IRFRIEE .

4.2 TR A |

ATESBASGLRER LT FRMNKR, WA TEF—MEEGR——3L,
CODE E&-eRAK I ZHNAE.

§s. R S5 RE

CODE & R—MEANMRERES. EFOTRA FROBEE SR
ik, FHMEGTEARA; FARETFLAHEES A-ERaries; ARESRNE
RS R, TR,

CODE FIHUTESFEFE TFLUT R, ﬁﬂlﬁ%‘ﬂ:ﬁ*ﬂﬂﬁ?§ﬁﬂ‘lxéﬁ‘ﬂﬁnﬁ( E):1)
Smalitalk J&Funix Ffsockets FeFfprolog MilH), U RFEM P REHFE—FH6BLE
B, HeE—AR AT RMERE AR, B/ HCODE RKIFA M T R
Hrififontology HeAX R EEAE LEM K IRERT4F B LHILIE. MikCODE R
HEITIEE Meds FEcd BFEERS AMEN.

ERGRAEEENERBREKEERID Skuce P TRH HBIHAXBRER
ftb[F] B Yves Beauville BH3BY, TERLFRIESE .
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