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This paper presents an architectural overview, design concepts of the system, called IKD, a knowledge-based system,
and describes data structure of some components of its knowledgebase. The system functions as an interface between a
knowledge-based system and a relational database management system. In order to integrate them more flexibly and
naturally at conceptual level, it is necessary to represent conceptual structure provided in them. This system is imple-
mented in the frame-based knowledge representation system FKBUS. The knowledgebase of it consists of five sub-
frame-systems. Here, two sub-frame-systems play more important parts, they are Problem-Structure-Description and
Data-Structure-Description sub-frame-systems. The first is defined depending on requirements from a knowledge-based
system, while relational schemata are represented in terms of the second. Both the sub-frame-systems are made refer-
ence to each other.
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VEBOBERICBHE N 2MERY, “view” H¥ a2 —B]
%, “ground” RXEBIRY, Th¥th, B3T3 T
Tk, BIRE “composite” ¥ 43 % PSDF ¥, a v K
Py b7 —L MR
* original-table: BRI “composite” BB E hAi L ¥, %
OBARY¥BR T2 ADDOFY It h B PSDF ¥ &
X DSDF ~D KA v 4. toXuy b, HBEIMICEK

E]!bﬂﬁlu thoozxoy bAEREIN S, K

frame-name: data-r
frame-type: instlance
relation name: AT -5 X —-2ic kit 3 WESY
struct-relation-name: struct-r ﬂJ%ﬂ)‘%l"}EﬂH‘)ﬁ%
AV L«®f4
table-type: entity HE
{relationship B
k4
¢

PES\

vnew

fleld names:
e

field—l:

i Y 7 35 Doy
[value] ; 74 —
:UF®¥#Q7
[unique] :
[name] ;wwux

¥ ol

2w
=

B DN

© xR

ldxﬁb
T8 )
S %S
NE=21
WA A

AN

N

A

=
k
¥

v b
HTHd
5%

R |

ST
=

primary-key:

index:
index-type:
index-field:
connected-entity:

}:4v?y7xmﬁﬁ

VBIA relationship" TH 5 & &
PAZRY NN E 4

igil a2y bANDHA S

&
'

connections:
con-k:
foreign-keys:
sql-statement:

- ER
AR,

NEI$E¢%

QLX@SLL

N SE EO N
T R MBI

%
b
Lig)
D
#
? %
— A

¥
Bl 5 7F—5Misicn D

Th3.

field-name: O PSDF K X Y B X h 2PFR T KT 3
RELZDI X+, 2OV X b EHIRT 2Br0BERE X
vy bEETBXey b2, THPSDF IctEREh 3.
COMDRuy bk, BMIRAMFROBRELIGRL 2 b
DTHY, v~V iy 2ouBLhd. CoBOELD
BT 2 acHozxey bk, w{2hD77Ey }
XYE3. chick, HroREnT— 48, F7xr L
fli, BXUFAL v R ENDS.

DSDF o #+ X5 ic;RT. thik, BEMZEE=
F—<vORELYIIRLAZV—LTHD, fvREVRT
v—LrLTR#EINS ThdRuy bR, KDXS
Aborb3s.
relation-name: O DSDF I X h B X h 3 DB K2 #&
T hTw 3 EROMRE.
struct-relation-name: {1243 % PSDF ~oD KA v 4.
table-type:DSDF #ifdak L T\ 3R oBoHE. T oM
DI7Lv—AiCENTHET D EHTAETDH HHREIC
¥, “entity”, “relationship” ¥ X UK “view” 2P 5. €
hoi, th¥h, RS, BHRES, IV
%%?KT%7V—AT56C&%FLTW&

V—5bBF— s Miso—8

4.2 FAMERRIV-ABIUT4—AF
k7 v—a

roffitsnwtii_c X5k, DSDFkdb312o02
F—<vikRRIIADCREBEINATZL—LTHE. T
DD 7 L—LKCENWT, AF¥—<k BT 3@~ DRH:
i, XeytrilcigRihs cofoxuvy FOfEE
Kk, $% FDF ~OHRAf v 2RBIRATHSZ. WwW{2hD
FDF 2 DBMS 02k + 5 7 — 2 Hic XS 3 A 1 7
Vb2 LTREINTVE. FLE, MM EBR “se-
rial”, 3CFF| “string”, B “smallint”, K EHD 5.
R6IcIKD =74 #%fv, $3% DSDF ¥ #RL iHl
¥5R¥. ree, EEXh3DSDF ofRIE, 2'Td




DataObjectEdit: print
ObjectName: a

DataTypeInDB: DatatypelInLisp:
smallint integer

char (40) string

char (40) string

IndexType unique
Order:
asc

6 F—IBBREILV~-L""DHER

EntityName: a
RelationName: "an
<<Attributes>>
name: RealName:
aa "aall
bb "bb"
cc "cc"
<<Index>>
IndexName: index-a
Field:
aa
Lisp =>
"create

{message ’‘make-sql-statement-define ‘a ‘a)
table a (aa smallint, bb char(40), cc char(40))"

7 SQL(CREATE TABLE) XX 4 g%

D), ZOTL—AKCE Y BRI N ZBIREEABE (en-
tity) 1 2C» 3. oK, “aa”, ‘Db’ BIU
‘e DIFPORUIFEEEINLTWE. ThboRED
F— 4B, ThEh, “smallint”, “char(40)” 3 X U
“char(40)” ©H 3. b, —D2D[ vFy 7 ANRBHERX
h, EDARYE ‘index-a’ TH 3.

FDF 477V —AL3XRFLEKENT, 7 Lv—24 “small-
int” @, f YAEVvR7L—L L LTEBEINTWE. T
hit, CoORYET 748, BRCHEAHa=—7
KERT I L HNTELADTHD.

—%#, FT—AB‘char LX YV BERIhLZF—FDEX
1, TERETHL. chicstiEd 3 &), 7 L — 4 ‘char’
B 7272x7v—4aTHE TOLE TOTL—LD
AVRARE YR V-4, ZBOBRICIELZRI L.
BaDRXEROBIKCHIEL A F— 4 BICISELE2E X
3. CofiThH, XFEHOR XX, Bk “bb” B XK “aa”
KENWCT40 LIEREIND. CORBXYFT37F—420DA
HD7v—bhchar-40 R ENE. czTeR, 7Lv—A
‘BIKEREIRTVEREY F Db”, BEU % xuy
b DOEEBICE, 7L — A “char-40” ~DHAf v 2 HIEA
hd CTZERLAXSKHEAXIRHEOERICT VT
FALF—2RBBREINAADE, T0X5 2Rt E
ETI3FDF #3335 Tl A~V 2ol
EEFIALTVwE. cos, 7v—a “har” &t 7L—
&4 “char-40” ¢ DB, W OrDLXFhZuy + ¥
BR¥ XFFIORIE(WEATEADY LOXATHE. O
Ho7v—atWE+3xvy bichk, PIAH, Lisp o
RFLICETETF— A RERA LRy }, HIET 3
DBMS K 35— 2%, F— 2Rk Si@Bro7—
2REMTEADD AP, AYBEBEIILTWE.

DSDF ici%, \w{25D AP BEB# XN L. chbDF
BihR, @A0DSDFiK7v— LBl tiricir®3 3
“ground-relation” 3 X Uf “entity” 7 v—24 %k ¥XD, &
DHEENSE. EDX5%APD 12K, 21y F “make-
sql-statement-define” 2% 3. TD AP ik, BWEXhl
BcXI%, BRAF—<2E®T 3 SQL X 4ERT 3
EHOFRETHSE. COAPH, to7r—aKkxdT 3
Ay e—ITFcxhiEdith, toRERT ICGRT.

5 FckHi

T, PSDF, DSDF# XU DBikEe¥XhTw
SRR ¥ —~ L DIHEMFRE M AFIC X Y iRT

ZCZTDBR, ‘H' KMI3F7Fr—22#MTsLT
3. MBELLTVWINFOMIMAYRS IC, SMRLT3
DBOERXAT754%K9Kc, FhENFRT.

HoEnt, WAFIUERORBE, EhEh, 7
L— A B XUV Ehbi AT 5 akindoV
Y7 CH3. 7v—L4 “roof-root”, “automobile”, ¥k
U “door-root” RTHA L E->TH Y, Hro7L—4ai,
th¥h, “BR”, “HE” BXC“F7” kIR T3
BaMgricRiaL 33 Aok, “Hifi” o TS
L LT “FAH (car)’, EOTRBRE LT X 24
TORMHE (sedan)” BB 3. A, FRHEOBILAS
BRERCB 0 b0nRH 54, L TCBREBRPIFY
TEMFEELIMRBRCHL LTS,

JWOTAE RoTwi 7 L—aofElick, £Kk—585
PAEAH 5. thit, ‘HE-BHR IV HF{-F7°’
TH5. 7r—siflvik-BMBARoIGRE, Ko
X5k hsctch3Cdry. 27, SthricRd
57v—bichs vy v EFIB coXuy tich,
B E R MREREIERT 527 v —L~D#L v 2302
AZThs. BroBEaiiiRTsrv—aKkch, 2%
BRIB7Vv—L~DEL v ARBRAIH, ChbORFA
KAVE2ICEDRy VT — 78R INS.

7 v — & “car-root”, “car” XU “car-door” &, DB
CERINZBREHAVENIhAT—2%28RT 237
V—ATHE otk Cofor’?IRIv—bD4
VAL R, DBELBOLRES v & v RiCHNT
3. TDRBDICR, 2/ AhbIv—b~DTF— MG
DERBPBECHB. LT, 7L—4 “car” KiERXh
BAYZRRA vy 2DBED R, 71— A4 “car-roof”, “car-
door”, BHHIRA ¥ AR T % 7 v — 4 “ground-car”, ¥k
UDBEREBENTWIEKNAMRIIBOLAS. ©
TTC, Zv—&“cat” DFF B3R wy } “relation-type”
X, “composite” THbH, Tt X HFEMHO Bk AEL v
AEvRE, BROMERLIBLAIMEAEDS v X &2
THITLEHRRINTE. COMEOARKR, BRI



aulomobHJ ldour ronl J
T
{ car- door

car

: a-kind-of W » 7
:pars 7
R 8 ﬂ&%ﬁkbﬁ%%immﬁ

i roof- root

car- roof }

roof-color

color)

ooH }

r

( ) ( year
number-of-windows

roof

(rooft )

[ ER74777A@W

problem-
structure-root

data-
structure-root

AN

| roof-root ] I automobi IeJ I door-root ] view- ground-
T T relation relation
l car-roof H car H car-door |

"W‘T 4
- L 1 sedan
10

o H 5 B %

KEEXNhTWIRAMAIC L YBLh 5.

10 kK, ZOMIcHEwTBREL T 3R HER L IER
FEADONRR—XOFFREOHELRT. colRiKc
tr, DSDF, PSDF ¥ XUHE{Lxh 3MEROALAANER
LTWw3. Xbic, DB, 3@EOXEMEXERIN
T8y, ERbBRME “car’, “roof” XU “door” TH
3 (M9BM). ThooMRICHENT, BIR “car” XBSH
HEaTehY, “roof XU “door” HEKRBETHS. T
NOOEEMRYHERT sRER BRI TWIHE
Bk ERSTbhTwa. ¥, BIR “car” MRS
LLTREINRTWE A, THREEKRS “door” BIU
“roof” ¥ EvIiCBBSH M ETH 5. ThiERT
L EHCERLLOMFRICH, thEhOBMAITERET S
B “door#” ¥kt “roof#” BXEEI LTV 5.

tnk5hkDBERFATSEEE, AL, BHE “roof#”
¥ ki “door#” DX S ICHMMATF—F KB THEL, R
RT3 7—2kk0 3 208 TCHD. R,
HIRAECHTEFTOXA 7, FTORNES, B
Bot, F7ToAlThs Thboi@EYBIALD
), BREEETH IS, BREACEAW, 5100

edn ] bl ¢

l refatioship I I entity |

™ lEround-car-roaf) |
and-cat) ;

ground-car- doaT
v-car car roof door

MMMﬁE@7v L, F-sMBERAT V- LB IUVHERF—<

Va—[lREHRETICLHDETHILLBZLDDL
Exbohs.

Flat, KOXS5hEa—BRYEET S CEPBRE
hiet35.

v-car(car#, name, type, year, color
number-of-windows, roof-type, roof-color)

BI&IE, ZDselect XxWBT Eicky, BRINA
Vo —PREICRT 5 C L TES.

select
car#, name, type, year, color,
number-of-windows, roof-type, roof-color
from car, roof, door
where car.door# = door.door#
and car.roof# = roof.roof#

ZDselec LICXY, ‘vcar KPWTEREINAX ¥ —~
¥ET3MEIBOLNE. X bk, ToDselect S cre-
ate view XIC X b, &¥%2#ikT 1 2O 2 —BFEBEL



EditProblemStructure: pr
ObjectName: car

RelationObjectName: car

DescriptionInformation: *undefined*
GenericRelationObjectName: automobile
DataObjectName: v-car
RelationType: composite OriginalRelationName: ground-car
<<Attributes>>
name: type: domain: default: reference
car# serial integer nil <inherent>
name (char 20) t nil <inherent>
type char t nil <inherent>
year integer t nil <inherent>
color char t nil <inherent>
number-of-window integer t 1 <car-door : number-of-window>
roof-type integer t nil <car-roof : type>
roof-color char t nil <car-roof : color>
PartsObjects: car-roof car-door
<<< Join Keys >>>
ground-car door# ::car-door door#
ground-car roof# ::car-roof roof#
11 7V —Ah"car" ®IKDIZ & 3 Lk

h, crecHIh T3 HEHER,
RvRERB.

10, th¥CcicRRTE % PSDF, DSDF, #X
U DB 0#ffk3 3 DB 2+ — <DL RT. col
CEFnT, A, BFIUVUCOIEMOY »75H3. Jv
2 Ak, PSDF » 5 DSDF ~D K4 v 2CdHh, Bix
DSDF X » PSDF ~D&Af v 4, ¥bicCHDSDF XV
TNHEBETIMRERF—<~DEf Y2 TH D

11ICPSDF 7v—& “car” DIKD =574 2k 3
FERAERT. Rvv b akindof’BEtD7L—LDfE
BErds biov—nkpRd 2oy 1 CdA, Thi,
T A 7 & “GenericRelationName” IC X DYRE N TW 3.

Zv—4 “car” i}, 2RIy F7L—LTHE. CTh
&, 74 7 & “RelationType” ICRE N, TOEXEFTS
ik e & 58RI, 74 74 “OriginalRelationName”
KRENTWE. DT A 7LDl DSDF & LTEEX
hTeh, Ehik7 v—4 “ground-car” TH 5.

PSDF “car” lc X D B & h 3 MR % MK 3 2 Bk ARl
DFIR, TA 74 “KAttributes>” KX RN 3. B4
oR#EoIERE, SMOEEXIRY, thbomAKH,
KDL S5 LHRKERED 5.
value: DX v DA
type:DBMS i bh T3 57— 2 &Y.
domein: FAA{ v. FicEBIRTnAhnh b, ik
37—~ 4 THoTHEDORMEDMEE 5D T LEFRT ¢ B,
BEhb.
default: 7742 +. F7rA FEFELAVES, nil 5%
BEhd.
reference: fhLOBIROBUX BRI 20 S roBE £
DRYEDBMT 24 DSDF, ¥4k PSDF, BXUfCz o
X5 aBiEricRT 3 x vy toLRiodic X hBBER
BRI 5.

T 4 7 & ‘reference’ DR, 2 OB O@AI;ICA
ENTw3B. —>D “inherent” TH Y, fiHR2ODE
RIOV3. cofffin, toxvy bcXhigRinc
WIRMERED T L—LAKBEIRLTWE X0y F 2BR
FTEILDTHIENESHhLVnHS T LERLTWES 20
A7V =2 VHRRTSMARCECEEAbDTHE A
b H, “inherent” tBEAINTWVS. TOLE, =avE
o b Z7v—LTHB5hbHE, “OriginalRelationName”

DY a—PHRDf v X

CEYVREINTE7 L —ARRERT IBRICEEX AR
X T R AR e

6 FLHBIUVASBROIE

ABIcEwTl, IKDDY 7 v = THi#E Sl~<—=x
DB LYWL O rOERBERICOWTRRA. TCic
R ArC XY, DBoOMis sMGTIcRTdC Eic
XV EAER 3.

IKD i, B#S&icX b DBS XU KBS ¥41L3 3
kOO —-2 e LTCHRBHSED bR TEY, SR X7
LO—FEE LTCERIhTW3. DBS et 38R,
IKDHEB~— 2 %L cfitbh 3. ek, 7v—
LADAy—TVEEDLCTLICEIVERING. Lo
T, KBS o#tRBBOEERSLTEL A3, HAH, Fn
¥7vaviA7FAPKBUSOA v 27y 20l 3
FvEEOBRERCHIF— 2 —ROHBRER LD
Ay F v X iiT5hDIC, A2 7Y 2355 CDF
KAy 2—C%%3. LaLAdb, CTOAye—-I%E
PRUVET LR, vRAFLAOYREBHOCELCTELE
Abhd. Lk¥oT, SEt®E{ELOLHICE, CDF
¥ERE LT — 22 BT 2 200BETRET IS
PRI BT LA, SHELTCHD LEL TS,

BIE, IKDICowT, KD X 5 28> bRt RN T
w3,

KBS 1% DB oEH~oxfit. 1KD o DB 0EHit,
B7E, DBMSflicfiis bhTwaiELFIAL T 5.
LaLadd, —Mc, KBSOFIv¥7vavikfy
EF—rADBwbDLE L CHICHIET B AHOMMN
BETCHLLELLNE.

TV Fa—H¥fvE7x2—20%. IKDO7L—4
YAF LR, EniciiSdbhTesY, thiklRT 3
ZL—LOBIERMMDO7 v — LOBIEL S5 ESHS v,
LAH-T, FIED 7v—Aa v 27 A8MOABERE
VorhD ChEFHT I ADDOA VA7 2—XICR,
-2 0—BHE0EE L THRED D 3 SRS SO
thBLELTNE.

BtE, K274k Hv PKBUS :ESIEL, K257
L% NIRS KHIET 3R 2 HEHTWE. ThiELT,



TR L X Ve A Y o275 FETH 3. Th
KONnTH, MYk AnLELTVS.

AR HECHEETX 3PEAY EHRASERCER-
kL¥F. ¥4, IKDoOo—#ix, (§) BAXEELIEAR
BatEMH IR I A bOTH 3. IKD oFifiB LU
DHER*H L THWARRS IWWAKTR, IBKICE
Mok L¥T.
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