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F2E BN EHAVWEf VEYa—Y R T4

Please enter the name of your database.

> makerDB.

Do you want to create a new database, makerDB ? (1)
> Yes. ]

Now, let’s start designing conceptual schema of makerDB. \

Please enter an information requirement.

> I want to know the names of parts which are constructed
from other parts.

Is ’part’ an instance of an entity ? (2)

> No.

Do you want to know the names of part-1’s which are

constructed from part-2’s ?

> Yes. /
Please enter the next information requirement.

> No _more. } (3)
Let’s discuss the following fact: \

Fi:Part-1’s are constructed from part-2’s.
I think you should store the information about following
verbs which are possible to precede ’construct’.

1.buy 2.sell 3.make 4.ship 5.lend 6.stock 7.supply ---
Do you agree ?
> Yes.
Which do you want to store ?
> 7. (4)
Please enter the information requirement about ’supply’.
> Some parts are supplied from other companies.
Is ’company’ an instance of an entity ?
> No.
Do you want to store the information about

"Part-1’s are supplied from company-1’s" 7

> Yes. J
Let’s discuss the following facts:

Fl:Part-1’s are constructed from part-2’s.

F2:Part-1’s are supplied from company-1’s.

Is the next fact true ? (5)
F:Part-1’s in F1 are constructed from part-1’s in F2.

> Yes. J
Let’s discuss the following noun: \
N:Part.
I think it’s one of the physicalObject. =« « « « ¢« ¢ ¢ ¢ oo oo v @
Is it right ?
> Yes. ¢ (6)
Please choose the attributes of the part from:
1.size 2.weight 3.cost 4.price 5.(other) - - - .-« ... .... @
>2, 3. J

2.1 I?S-LD ¥ OXEEHI (20 1)



3. I’S-LD 7

Let’s discuss the following noun: N
N:Company.

I think it’s one of the individual or organization.

Is it right 7

> Yes.

Which does the company belong, individual or organization ? ’(7)

> Organization. '

Please choose other attributes of the company from:
1.address 2. (other)

>1. J
Ok, I start designing conceptual schema. Wait for 8
a moment, please. } ()

Designed conceptual schema is as follows:
construct (part-1,part-2)
supply(part,company) (9)
part(name,weight,cost)
company (name ,address)

2.1 I25-LD & OXEHI (2 D 2)

PPS-LD DK% 2.2 IKRT. v AT LRKELDT T4 DDEV 2 — ALK E
NTW3. 2—%4 v X 7 x— X (interface), gk ~— 2 (KB), = ¥ b v —F (controller)
PIXUAEY — (memory) TH3B. THNOHLDE V2 —ADN, AEY —7* [°S-LD % 8t
FTwa. '

# %Y —I%, domain memory, attention list ¥ X U working memory(WM) » o7& 5.
domain memory X, 2 —¥F2bE TR LEF AL YICET2HEORMWICH WV 3. atten-
tion list 1, STEEAIC ¥ 2 7 & ARV 2 EEHIE (attention) O—BHTHEIC, £/ WM
i attention ZALE T 3{EERICEDNS.

2,3, 4 DABEFIRZ 70 —-F+— FCRLAEDOHR 23 THE. AJMMEBTY A v
BT 2 MO NEPEBR £ AKX L T, domain memory ICH#3 % (Process Query). /&
[RIEFIC attention A*4ERK & L (HEUH), attention list ICHE#IE 13 (Generate Attention).
BRI DANI KT 35 b, attention list D attention #IFICHME L CEBRICE 2 TR
5 (Extract Attention, Process Attention). Bl EZ @R LfTAa W, ARCE*BL T2 —
V0B DBESRICKU 2272 i 1iE (Another Query ?), RBRICEREEEDORE (5) 274 5.

ﬁk@aWMbn#J%iDﬁﬁOEﬁ&%@—O—OKﬂETé.T&bBJ@mD
Tt £ 7 attention ZAER L, RICENENETZ v 2EBE*&ET—2>0HERMERREIC
EIKHERISE®ThbNS.

2.3.2 7 UEE

I?’S-ID T, A v A Ea—iCkoTHEBINS F AL VICET 58I, 77 vBEL
LTERINS.
T VvHEETR, FAL VBT R3BEADOEH EERRZENENEF v — 4, £F 7
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Interface

Fro| ]
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Memory

Attention
List
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X 2.2 I2S-LD DR,

User

>

Process Parse
Query Query
I
Modify Plan
~ Structure
s I
. Generate
~ | Attention

attention list
=nil ?

no

Extract
Attention

Process
Attention

]

X 2.3 I?S-LD DB B EME
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V—LTEDLEINE. BIFIOEKRERICR 77 v OBSArBEAINLTHLE. ZAFATL—4
K2 DEFDOBE S LU SISt s NTVwE. T oD 7 v—a%F( v X TH
BAATBZICEoT, FAL vOEFALEEREfTFRoTwS., £k, av 7TV 7L —A4
BRFAA VICEZNIHFALELEADY X 2D, FPAL vEFALEZENLTVS.

7o vEEORI % 2.4 ISR, Z0fliE, B 2.1 OFEFICHIGT 2D THB.
BTEINADONRTIL—LTHS. 37 ¥ b7 L—4 (content) i1, HEF LT3
F— X X— XD LR (name) 2* makerDB TH b, 2 DDE)F (verb) & 2 D D4F (noun)
PEENTVBIEXFERINTVLS.

content
name: makerDB

verb: [ O, ]
noun: [%, O\]

construct-1 supply-1
goal: exist goal: exist
what: O—————— what: O———
action: make_exist \1 action: ¢_where
precond: exist precond: exist
what: O———— what: O———
cond_preced: where: O
¢ [T, O+ ’\ cond_preced: [ ] ’
part ( [ ~~—>company
super_class_is: [physicalObject] super_class_is: [organization]
instance: O— instance:
attributes:  Q \ attributes: QO

vy ‘oo
cost J part-l*Jpart-Z address  company-1

B42.4 77 vigE&EDH

TEsuit, @2 bMA I ETEE»OHSITONS ] VLS5 TEENE, construct-1 &
supply-1 ¥ VW3 2o 7 v—saTEENTWS. —F, [Fam) IKBL TR part tWvW5 7
L — L5 QBEM: (attribute) ZEXBE L TV 3.

BF7v—41E 3 DDR vy b goal, action ¥ LU precondition %o TV 3. & X
gy bRENEN, ETOBFIRTITEIERT 2 RE, R OBFHTTITH, X OBFD
RIFHEEFT2LOICERINTO AT R0 RVREZRLTVS. FR 0y b
¥ HEHIERL LT I0EOBKRRLEREL TV B (X 2.1).
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£ 2.1 HFHOEKREK

primitive l description

for goal and precondition
exist someone or something exists
not_exist someone or something does not exist.
connect relation such as “contract” exists.

for action
make_exist make someone or something exist.
make_not_exist someone or something not exist.
make_connect make connection such as “make a contract”.

make_not_connect | make connection not exist.
change_how_many | change quantity |

change_where equivalent to “move”, etc.
change._state change state of something.

BFE 7 v — LBl %X 2.5 ICRT. I, TEAILTS (construct) | &V 5 FHENCKS
ST 2B v—LTHB. goal X vy bD exist:what: IC part-1 7%, precondition X & v
kD exist:what: IC part-2 AFeRE N TV, ThiF &1 I, oI5 2 » AT
ToNd] EVSEFHERLTVS.

construct-1
goal: exist:
what:part-1
action:make_exit
precondition: exist:
what:part-2
cond_preced:
[T, supply-1]

25 BiF 7 v— Lo fl

HBEF 7 v —L4 A D goal LfthDBEEFE 7 v — 24 B D precondition 2* [ A @ goal i,
B @ precondition D—# %R LTWwW3 | OBRICHE L &, T A ¢ BREFKITEETH 3 |
rwS, ILICEMFC (H3FE5A%TEBIVICT bR hbhv) S ¢
PEEDOL X, TAIRBIKETD] HBVIETBIRAKKRES] v, —#icix, =28
LoBFARIEICESKT A L AaTEETHE. 22T I vEETIR, —ol kD (FE
NE)BFE7L—L0EE D ETTI v eFY, 7T VT &L D) M5 v ki
BR%EZEX3. ELTHBT I vaGrbNALE, ENICEIALDT I vHi0EENIC
RSYHAERT I 27T v=v 7 LFRR
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#E 7 v —LTIEE 2.5 D X 5 1C, cond_preced X ® v M C supply-1 ZEH TS = L i
X 9, supply-1 #* construct-1 i [43r> | BFHTH B L ZRL TV 3.

OIS, BIEORRICT S vOBMEREBAL, 75 r=v kTR LKL T,
I’S-LDR F A4 v COBEB % #HMAT 2 = L XTBETHBE. v EEa—CBYBT TV
=Y 7OERIKOVTIE, 234 THERSE.

ZFT7Vv—i3 D ENBIE % /RT superclassis 2oy P BHERvy bR ORS.
ZFHAZ7Lv—oDFI %M 2.6 ISRT. Zhid, [#B& (part) ] &V I EIKICXIET 245 7
v—4TH3. superclassis X @y MM, HFER—XFOMOELF 7 L —LADKAL v
2D OND. Tihbb, HE3EZLHAR L X T LKL o THHMOZHADY 777X LT
EHIND. BEZXvy M, TOEFANRT D OXrEOEEOMERRT.

part

super_class_is:[physicalObject]
attributes:[weight,cost]

2.6 &£F 7 Lv—L0F

iz ¥, X 2.6 DS (part) 7 v — L DA, superclassis X & v b IC physicalObject®
(REFCEREAT 2 HEB &0 —o) pitd s Tt s T, [H) o ik, HEN
B THBZ Ao B, fk, B (attributes) X B v MIC weight & cost HYECHR X
NTW30T, A ORER, EXx) ¢ TRl ¢H3zcbr3.

2.3.3 HBDOHE

AV ZE2—R], ZUFOF->TOLIHBMOBTEEMNL LTS, #oT, A Vi Ea—
VATALIKBOTR Y AT ARD LA LOF->TOIHFBEA VA Ka— 2B LT2—¥
P OBET MM OSEIEERRE CH 3. KETI, I°S-LD 2B H & S FEkic o
TR~R3. o

I?S-LDIC B 1F BN E E 2.2 10RT. I2S-LD i, F A4 VICKBELAVCAELXIELE
BReLTw3. GFOERRIF A YIKEKET 20T, K27 60FEKLEELT, &
FEREESE LTHY, ERUANOHME 2 o 270> L iIFIBEL AV E LTWL3.

BFADOHEERFLROVRDLDIC, YRXTF LI F AL vicHirhk 17 BomMEEEEICE
TRAHE DO LOAZTINTVS (M27). LT, A via—THBEBLAEFLY
BHET7V—LEMEBEOT7 L LTS LTEEL TS, i, BxomEst
A7 Vv—ouiCil, BRBER o v b attrcands 25 0, TOMEHEE T L — L0 THEE
ERoTVAEFNF I ODEMOERATRINTVD. IO LOAEBL T MR
B2, XXHR [ERf64] 23 L icRE L 7=

SR RBIISL T X TARTHELDATLE L Y EALREDEZHVTL S, ZOES, BEORY

D ZRLFTRLTW S, - DFAIE physical object #—DD ¥ ¥ Kt LT, physicalObject THFEL
TV,




12

EE BHEREAVCAA VY EE 22—V XF L

£ 2.2 Mo

H o5 L oK TV 3 EG:

A v 2 ¥a—CHET 3 HE

BT LN D HEEFEE

17 @omEHE7 v —24
BiFoOHEI L—4

5 RS

R kR

7o v=v ZicBET 5 MEE
FREREXET FH o FEk

7o viEE
&K (&7 oL BER
Bk (7)) OB

abstractRelation

time volume unit
spaceAndLocation

artificialObject

physicalObject abstractObject

agentOfHumanActivity

individual organization

others

naturalObjectAndPhenomenon

stimulus body
natureAndStuff livingThing

M2.7 AEInTuvimgss
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ABINTOIRRBUEI, 4 DOBMEBBEICKRE PP HFTESB. Thbdb,
(R A9 =Bk (abstractRelation) | , TATZ®D % @ (artificialObject) | , [ ABEBI D EE
(agentOfHumanActivity) | , TE#&#3 X WEHAHEAZ (naturalObjectAndPhenomenon) |
D42TH5. i, LEOWFNICIBEI RVEE L7 —F—XfbghildhohvE
TIMEAT, 2Dt (others) | t VL IB&ZZABEL TV 3.

HWEHBE 7 v—-L0fI %K 2.8 ICRT. Thid, THENLY) v SEREEEICHIET
MBS T L —LTH D, [FHBK (attrcands) 2wy MIETR E N TV 3 size, weight,
cost, color 1%, ZOHMEME T v — 20 THNBECHILFOBEBEOERHL LT, [KZ
), MEx)  TFEfi),(fa] A 2AFLAICHBENTVBE I LERLTVS.

physicalObject

super_class_is:[nouns]
attr_cands:[size,weight,cost,price]

X 28 #WEE 7T v —L0F

BFICBAL TR, v AT LIS F AL VI ABFEOHE  v— Lo LORAE
EhTw3, BFOFHEIL—L% 29 IKRT. BFEOEE 7L — LK1, BEES
(valueclass) 2@y F2H Y, BIF 7L —LDER vy MCAZBIEOEM@AFEEEINT
Wh XEOFE L L TENENREBED Y X rFEB I T0 3.

B 2.9 ISR L AFE, THAILT3 (construct) | LW IHBFICK L THEINAHFAD
HE7L—LTHD. EMBLE (valueclass) X2 @ v + D goal D exist:what: ICFCHR E 1T
\» % physicalObject 1%, (AL T2 | EVIBFH T L —4D goal X &y b D exist:what:
ICAZEFMEBE (B2 (physicalObject) | D TMBLETH 2 AR AV
TEERLTVS.

construct

super_class_is:[verbs]
value_class:
goal:
exist:
what:[physicalObject]
precondition:
exist:
what:[physicalObject]

B 2.9 BiFAHET v— L0

AvZEa—FRICBENLAHLVER (Bl IXK 2.1 O (part) 2 &) i, BET2H
FA7v—LDEMESX vy RORBEFH»DICLT, 20LFAO LUBIEE = — ¥
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-

KEFRN3 (M2.1(6)D). ELTEOELEFAD 7 L— sk 2—¥FHFRLAEUBIED 7
L— LD THEEE  LTER L, EUBIE OB (LSS 2 HELT OGS R ERBY)
PRALCHLVEFAORE 2 = —FIK8h 3 (AQ). £/, ATIL, BEET 28HD
HETL-LDERMBIER oy MICEOAFEMZ S.

2.3.4 HEfEEBg

I?S-LD IC i A O ERIIE 2D L » LOFAZI N TV 3. I°S-ID ik = h b DA
BICESOTA Y2 ¥a—%EHTS. TNTNLOEBEBKEIL, FALVvEFLADT S
VEBESrRORBHEEIICT IHAAY AT LAOEWERFER T2 LS KHREINTVL S,

I%5-ID W, FA4 vEFARIKRELTL 3 ERCEELBHOFELRoF 3L, v
27 LDEEMIE ¥ LT attention 4K T 5. £ L THERK S /- attention ZME L TFT
QKXo TRIFLERELER2TRY, FAL VvEFARRBLTHL. ZDXS5K
—2>—2D® attention &, 4 OEEMERICKTIG L TV 3.

% 2.3 I?S-LD PESEHGERICHV 3 ERIMEE % 573, E, attention 13 £ DEELIC
*tiad % attention %, ¥ ~HFIEIL £ D attention AHER X NAERD attention list ~D
HAPEEZ R LTV 3. & OB, attention DALEIE, T2 b bEMOIEFICES LT
PO, RDESICEEEINS.

interrupt attention list ~¥&MAE ¥, A BICMET 3.
push attention list DSEEHICHEIANT 3.
enque attention list DRBERICHEMNT 5.

$ 72 b, interrupt, push, enque DIETHRICAE (BEIEE) T5.
BRI TICRT L IICKEL 5 DIKpHI NS,

1. 77 v=v/iEHE
2. FMEOHE—

3. ZFORE

4. BB

5. & 0f

1,2, 77 vBEFOBFA 7L — AR XU ENOOEGEICE L CERIRF4 S BIET
2. 3REAFA7Lv—o8IlU0ENOOBEERICETII0THS. 4 HEMICRD®
TOEAFIKEBRT 22 LICX Y, BIFORRAR R TR SEIETH 5. 5 ¥ LTIk, B
B 2B T R BM2DE. BEDOTFT—IXR—ZEH L X7 ACIE—BICHEICET
37— 2BMOBS oD, TORBEHEAELTDH 3.

BEE 1L, 77 v=v72BoT, RANHE (=—¥FHFELERL TOARVLEE) 0%
EWOTRED 3 O IEMOHEHE (= —¥HFTTICERLAED) 0EEENIIDOTH B,



3.

I%S-LD

£ 2.3 HHEEE b attention

B g attention TR
FF 7 L —LHEKICOWT
o precondition ¥ goal DEFME ¥ HiX 5. check_detail enque
o FFEICBI T 2 BEBRE 2 RIH T 3. ambiguity_period | interrupt
o BlmtER NS, check _recursive enque
o EETAIBE R RANBFHA L ET. search_unknown | push
7o VEBEROEHFICOLT
o 77 VIBEBEARATCERFIRELBIF OM L EF. | search known push
CEF LTV IBFROFME EHIX 3. connect_detail enque
s L T 3 BFEROERSEEES. connect_cond enque
ZFTDOWVT
o RFEF R O, EIoWMEBEICESR L, B | map-unknown enque
HEERET 3.
o FEMZF R O I, Mg~ — X OLF (% # | map_known enque
2% 8) iCinstance ¥ LTEHL, BEEXR
T3,
BHEAFICOVLT
e when_attr X @ » +®D verb 7 7 & » b ZF\ | suggest_attrv enque

TRAHFZ RRT 3.

15
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— I, 2—F B L AERUD T — X =T 3 BELRDIERT R TICOVTE
ELTWAZ LRFCTHE. TOBRBICX -T2 —PRHIEZEx, VA VICEET3H
HA I OICHHETAI LN TES. D21 D (4) i, RANBF O BLER:D TR OXFEEF
ZIRL Fe.

BlE 2 13, 7T vHD goal t precondition 2 OBHEEXRMA LS Lt VI ERETH 3.
I?S-LD 27 & 5 RBEREF ik, — 00T 7 v — L3 —2 DR (F—TAH B VILE)
KX d 3. EDRD, TOBRIBICHKED CEREXoTERLAF—ER—ZAFDET—7
LB TOBEEE TRV T2 3.

BeEg 1, 2 OB %X 2.10 #FHVWTRT. BD construct-1 7v— 4, =2 —¥5 [ 1#
DS AR, thoHRB B 20N TONDS | L VIEBRXEZEANLEBICIELONS. 7
Sv=v7ZeHv3t, ZOHTIEEIFE construct-1 ICHEILDEIE ¢ LT construct®, buy,
make, stock, supply 2 ¥ 2 A5 % (MH0QD). BEE 1 ICLoT, TO2—¥FRREZA
ALTORV (F—ZR=2{EDLEEICIF TR RV) Z o 0BFEICET 2 ER
F— 2 R—2bT B R —FICRES BS.

construct-1

goal:
what: part-1
how_many: 1
action:
make_exist:
precondition: (@Detailed
what: part-2 Level
how_many:

"Quantity of
Material ?"

| (@Planning

"Construct, Buy, Make, Stock, Supply,

(4 2.10 Z R HeRE 0 E A1

—7, goal ¥ X U¥ precondition % H#F 3 &, HICART & 5 ICHE (howmany) IBJL
TEREICENDD DL, BIE2ICX->T, ZOFOGEMEITH2Em B O
B2 72 R=2{tF22r=2—#ICHS (K210 Q).

B 3 1L, Y AT LK o TRMOEF L BERMOZFAL WMV K S HECHIFoNDE. K
MEFDOHER, £FHOLULHL R TFLARNICHEBEINERZE SO A IC TS
LTCBHT . RCEOWMEMBICETIMELHOCERCE T4 5. CoMRBE
KBHT 22, BEETIHFALFHI L LC2—FIKERLTRET 2. ENEFAOH
G, TOEFAT7 L — L HER— AP OXIET 2 L5 7 L — LICELK (instance) & LT

577 v=v 7 DEPETIE, construct d BF ICEEFBERBIFH L LTRDOONB. b bAAHECEDR
RRRE NV,

S DFITRETSBIFDOAICOVTHR AL, BELEOBIRSISHHFIKRD 3 28, EROKEF
(B22.1(4)) CiRILOBFDEBRINTVS.
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EHLARICERCER2TLY. RAOGHOBHICET 3556 %, B 2.1 © (6)(7) KR
L.

RICHEE 4 IKDOVTRRE. 2 —FHRRERXEERICATNT S b &, REEHERPE
BORBEICODVTANT I %0, BEDIBFTH 2N, TLALDOHEERICR R
v, FABHR, ZLACDHERFICHBET 25, FICRTR N A YRTOFH LW
EEZRRT2300H3. 2k, BACHET 3B, 20LFA0RT 2~ * R
EDOBRICOVTELDFH IV ZEXTIND. I?S-ID TR, 2D X S5 hBHEOMEICE
BLTC2—¥XANLAREKERLZLETIREICOLWTRE, EHLA. C2C B
HTHE 2RO RREERCEAEXWICAET I LICE->TIELA YOSl T
% [Mizoguchi87].

BERERLOBHEOMEIC VT, ABIDF— 2 R—XDEMFIZKRD X 5 CH¥ LT
WwW3eBbns. £, B (color), EET (address) HD X S ICEAFTDBHEICR I PTVE
HiICoLTR, Z0FFA/FOBICLTLE Y. FlxXE,

Find the color of parts which are supplied.

EVSERIERINAEHE, color BEE L 323 »pRET2tidhv. 4,5
BT (place), & (quantity) ZiXBFOBEIC R VT L OT, FFHFAORBKELEXT, £
NWHIEHIT 3 e EL&FORBRETIE VA LE RS, FIAE,

Find the quantity of parts which are stocked.

W ERICKE LTI, quantity & stock DBEETH B T b FREICHRET 3.
IDISIABOF— 2 R—2D0HEMFIX, BEEZRINT 320,

o EDLTNBHICEVEZLES D
o £k (£2F) oRBREIC R b TV, BE (BF) 0BT LA

ELSHEBERALTLALEAONS. PS-IDTCRINEERT 3001, LTFICRT X
3R L VHRSE BEMERUBFREICEML L.

o BHEIK RV BIMABE T L — 4 ICIXEIHERE (when_attr) 2 vy MEES.

e HEOBHI AV SLTVHEHME T L —AICk, BRIy FOTFIC verb 7 7
vy b (facet’) #VE2. ELTEIIC, BIFA 7L —LDEDR oy MTAZHEWVS
HigEx e 5.

o ERDBHICR Y PTVHFEE T L -4, BHERXe Y FOTIC noun 7 7
Yy FEVER. ELTEIK, FORMEBESOBREICR YT L REERT 3.

o BYEE BELE ORISR (value class) i< £ -T2 7 X531 (BBIL) 225, 2L
T, BRI 7 7 XADRICKL v 2 %3R3,

"Zogy FORDREy b LTEIKL
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BRI % T I25-1D i, =— ¥ ORFERLOMIF ORBRETH 3 L ¥o
R 2F (BT - REAF LEER) KoL, KD X 5 ZIEBCLEY T 3.

1. T OBEEFASBFORERS S » 2RI 3.

BHRZXoy Mlverb 772y VDB L IR, BIFOBYHETH BT
BEEDDH B, 3, vetb 77 vy FALEIFICNBT ARICADZIRER
oy PEEESTL 2. RICHEBES—BF 7 5 XFORA v 2%k
T, BHEEF RV EIBEOBBL LT > T 28FH (U TEESHFA
ERER) R RoU 5. REERLICENIBF (UTZHBH L FR) 2
DEFEFORICHNE, BHELFA2IHRHFORKL T 5. BEHHD
FICRVEES E ARREERLCHA»E TR VEEIL, - OBRHEEFE
Za—FICRRNL CRANOBFOTEE v S 223035,

2. TORUEDELFHOBYUEL D D PERETT 3.

BUHLFAZ7v—L0BMHRE Xy Mlnoun 77> v 2D B E TR, &
FIOBETHZFRESD S, Y X T 4Lk, noun 77 ¥ v F b EDRK:
ZFVBEL 2 VB I2EFOEMBIEEES. b L, RERERL RS
HRLTV3AF (T2 EEREEH L FER) o E@mEETIcd
L%, BEATFALERLFAORM L LTRSS

3. 1,2 N REF OB LTRSS,

IOXIKBHKEBLTAET I LICXoT, U TFTo kS KBHEF2FH Y ICH
LOWEB A RET 2 2 A[BETH 5.

Let’s discuss the following query:

Q1: Find the place of parts.

I think you should store the information about
stock, store, :--

Do yor agree ? > Yes.

ZDFIDGE, BHELFTH D place DB X o v D verb 7 7 & v i< stock, store
REPRNENTOLS. £ TEDO XS REFIC place 2BRL TV 20Tk hvr e E
2, "EEFTRS. TN place LV BHERBFHONRTH 2ENICET IS ERK
LTW3H, CORFKRERLICIEED XS 2BFIE TN AV A, stock % store D
LS KGHCERT 2EE»D 20 TRAVAHERET S L icHNT 3.

2.4 SIS

RALBERAGRTREERBRAR N AL voEMFICA v 2 a2 —%EHL, = F X—
PR TFLRBERTEIIENTES, £ FLEBHETCI,A VAT —BALSD
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BOAXIKA VEE2—2FR52eHTESL. 2O DD, AV EE2T—ZF A4
VICHEBIRR A v X €2 — T () 2o T B I DA B, PS-IDICBLTY ¥
AAVICHIL A YA 2 —HE L LT 4 BEOEMBE B ok,

ZDXIBA VA —HEER, 2 X7 (task®) IKEKBFE LAV Y IF4 T hf v EEa—
DB EIEDEBE I LICE > TERCEB L EXBZ I N TES. Bl i I%S-LD D
4 EE O ERRIE ¢ MORE [Kahn85) @ 8 D DERMRELSICIE, £ OLBEALRE I
5. 2D tRAVEC2—IKETS, FAL v 2 X7 ICKBELAVCAHORE R OF
EEZTRLTVS. KECRIDEBEADPOREINAf VI 2 -V AT LDEDDY =
A, SIS (Shell for Interview Systems) ICDWTR~R 3.

AVEECa2a— AT LRBEL SISTHVBEZLICED, FAL v AXEELf v 4
Ea—DXR7 RGBT LT CHEARA VEICa— VAT LRBET I LNTES.
AVEC2—KEOTYIFTATELTTOOERBIE T ) S 574 T EL 2 —AHNHEX
NTEH, cNOZEHABDLEI I EICX VERALEMEBEE ([ Y X2 —DX X 71K
BT 2H5%) #EBHTE5.

BIFZ3 SISOERxR~3. KIC I?S-LD # X1 MORE % SISkFVwTA v 7Y A
v hMLEFIICOOLTHE~RE.

2.4.1 SISO

SISk, A Y FEa—v A7 LEZV—BOIFZAA— L v A7 LATHB LV IERK
EOOTREINLA VI 2 -V AT LEBRT 200D 21 THD. SISEHVS
L, REAMES AR T AR TA VA a— S R T ARBET B L HTE D,

—RRICA v 22— X211 ICRT XS hBEBE L 3.

(1) EFLUROIED & o 21F & % 2WIAIEHR (initial information) ZHI<. = OFF, B
EFRICAELETR D22 F A4 v ICBIT 2505 (domain model) 2R E N 3. %
N b FERICERA REER D L 3.

(2) RICZNOOBRIEIR IS ¥ 4 ¥ 2 —DBUTF L HEGE (QYA) 7% 5.
ZORBIOERM D ELBSE 5, Tho DIFICHELTHLL.

(3) HEEICEIKET T2, BREICA v X €2 —D BRI (output) 2T 3.

I, (1)(2) IKHWTF AL vICBF 2 %58 (domain knowledge) t £ v ¥ € o — D
HHICBIF 5 HE (interview knowledge) %4 Y X ¥ a —DOH EFRAVTL I EEX L
N3, E/, 4 V2 a—FICH L 3RS I2S-LD @ attention ICXTIE LTV 3.

PIZE, B BRIOTF A= o RTLRBETILEDDL v EZ 2 —F, RD=ZDO0D
ATy Thbirb.

SERL TR, EDA Y X Ea—HEMNLLTOIHEDOZ L2 2R BAxDf v 22 —THRERS
TOBHF (BB Dtk ¥ AL v EFATOLS., FIRW I2S-LD OFHE, 2 27137 — 5 ~—XOREH
FHTHY, FAL v BXOREENF—F—XEL LI L LTV EREEHRHRTHS.
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(1) Get Initial
Information .
Domain
] {Interview Knowledge
2 Q&A
@omai.n Model)
Rule base,

» Database Schema,
(8) Make Output» Software Specification,

¥ etc.
(Stop )

X211l 4 v 2 ¥Ea—Dfn

Step 1 FFEFR»L (R+o%) R e BUROES2H < ([FFRFIC attention A%
L3).

Step 2 Step 1 T4 U 7= attention ({REX & BUEDESICBIT 2 BEf) iIcovwT, HF
KEBEBRCERZTRS.

Step 3 B BIXIX) r—rty FEERL, A v X2 —%KTT3.

24.2 AVIE1—YRATLOBRTEE

BIEIORS A O 212 ICRTA VA a— v XF L0— B »E»NS. SISEAVT
BEINBZA VEICa— L AT LRTRTCIDEDEY 2 —AERICESE. 8V a2 —2
DEEEIXILI T BV TH 3.

(a) Interface

AVEEC2—DZFFLEREE M r2AVTHET 3 AD0EY2—1TH
5. ZUFOREIPOF AL vEFARBET IHREE, FASf vEFALERRTS
BRER Y2 5.

(b) Domain model

FAL VEFALEZBRHLTVEEY2—A1THI.

(c) Attention manager
attention DAL, MLEEF B D attention OEBELR Y 2TARIEY 2 —ATH 3.

(d) Supervisor
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VAT LEROEEEYTAE 2 —ATHB. attention ICBHT B HER DAY TS,
B{AHYIC 1T attention ORFICIG L TR FICERME T AV, TOEXKIRL TR A
A vEFARZBIET 3.

rface Domain
model
Aﬁl
Interviewee \ .
Super-| | Attention
—— Information ViSor Manager
[ control

M2124 v2¥a—v AT LOSHEE

BrDA v EE2—Y X7 L, EKBFAZEY2—AXFEDZ X 7EAIGICEEL &
YDLEZONG. FHREOEFEXEEL AR LTAX 7 ICEREDOA v 2 2 —H
BEEX B X TES.

2.4.3 SISOHE

SISEFHAWTHEREINAA VA2 — L 27 40SBEIIK 212 ICRLADD LR
UHRICR 2. £V 2— VOB FMA*EENCTR T2 LI XY, Hx A v X
a— VX7 LnifTcxs,

B2.131C SISt SISHERVWTHEERINBA v EIa— v X T L tDBFEERT. SIS
TRAVEIE2a— v R T7LA%BEMNICLUTOIBICOMBLTVS,

(1) 4 ¥ 2 €2 —v X7 4J& (Interview system layer)

CDETHE SISEFHWCHEINEA VA2 — VX T L0 EOBRAER D #
5. M212 I RLABIEBECRLEY2— 1 ERTHD.

(2) NEB/E (Internal structure layer)
COBTRBELXOA v EEa—v AT L% SISERDOEY 2 —ABIC X > TEE S
NB. AVEE2—VRTLBOZEEY 2 — 1%, SISKBARLDEY 2 — 1%
HEbELdbDL LTERHINS.

(3) *5&/& (Knowledge layer)
COBTRABBEOEEY 2 —LOEIWER TV 2 — A L ZOBIEOHMEESHIIC
R AMBOMETERT 2. COBTHRBINAMBMAFATE, €L TEREHIC
R 2ATLBOREEV 2 —AOBWEREETS. Thbb, HBETI v Fa—v
AFLDRIBOIFRESIND.
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B2 BT HAVELA VI — v X T A

213 SISt 4 v 2 va—v X7 A0BR

AFEDE 2 -1 LTHREUTOIDOHAEBEINTWS.

(a) parser/generator

VATLAULZUFEDA VY ET72—2TH Y, BELELORIT - £REFTLS. ¢
b o dTF—F Vi [Dyer83] ICETLTH ), HEMA CFRIT - £ %R EER T
3.

(b) ERERE 7Y I 7 4 7 ¥ 2 — 2 (QPM (Question strategy Primitive Module))

attention R EFHEHTIEV2—1TH 5. RE, 720 QPM #HEINTSH Y,
ENEND F AL vy EFAAORFEDRIMEZRE, attention ZHEKT 3.

(c) applyer
QPM %# FAAL vEFAKIBICEALTW Y2 —1TH 3.

(d) attention list
QPM #:fK L 7= attention #F X 5 —HED % 2 — (Queue) TH 3.

(e) task interpreter

VRFLALEKOBERFIEHT 5 € Y2 — AT, attention ICDOWTOHRRD D=
Ca—ABRTRS.
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(f) domain model

SISEAy PV —2BRXCERINBFAf VvEFARFE— LTS, &/ —
F, 7T—/R7Vv—AaTCEBRIN, EEOBUERZFOI L XTES. v~V X
v ZDEEErRE I T v 3.

TODHEBREETY 174 T2V a—n (LT, QPM LBET) Ik, HEEEROE— KRR
TH 3 attention R ZHELH LT3, QPM 1%, SISAH#RHT 2% v 7 — 7 BXTER
ENAEFAL vEFAFIC T OABINTEY, ENEFNREA v EZEa—DXHRE LT
BYAAYIRIKKFEL RV (ZOERTTY I 74 T EMHATVLS).

PEDXSICE& QPM iZ, FAL vEFARKBELTENTNCEEORE2F-THH,
OB EI NS b attention ZEK T S. LITIC 7 20 QPM t 2oEE&EE B
~5.

(1) planner

HB3)—F2roT—20%kE->THBONIAXBIVR —FIZDOLT
o ED N ITEEARELABIS X FET 5.
e — DD/ — FIIX L TEBD NN ZADEETS.
o BB —FIKXLTRULAZXNELETS.

(2) script_tracer

J— FICHIST 28E&, 20k 2o BRI, FTFICHI T 2RI n
TWw3,

(3) unknown_object_detector
READOBE AT E N
(4) discord_detector )
27 —FORoy L) —FDR oy FOER—FLTOLRL.
(5) ambiguity_detector
B/ —FoRuoy FMCEFZOLUEEX DN,
(6) certainty_manager

HET— 7 NI NBEREFDZHHNICH 3.

(7) constraint_checker

HB)—FDIH3Ruvy FOEITFOEEL-FHHZHAI VL.
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QPM 4 v PV — 27 TERBEINE F AL vE=FAFC, BHOEM, BIE, HIBROBESRS
r WV EBAERERARETIIICHAEIN TV S,

SISOEWE, T7/bb SISTRAVCTHEEINL VEIEa—L X T L0EER, REE
KBV TUTO XS IKfTFRb 3.

(1) ZIFLDANIL parser IKX > TS I, BRI F AL vEFLICRAING.
(2) FALAVEFAZERBEIET Y 74 TE V2 —ABEZEL, attention Z4EKT 5.

(3) HERR & M7= attention IC-DV T task interpreter Z*#ER L, X FICEMEFET 3.

2.44 A 2HEx—5H

BIEICR LA SISOBIWEON, BADA v X € a—v R T LICEET 2BIVEOSMEIT,
Mgt ENAL SISEY 2 —VOEWEEECHEINS. D[ v X ¥ a -5
X, SISTIRUTD 4 BRICOTbN TS,

(1) prototype
prototype SCRICL o T N A v D XA X1ERH, Thb b,

(2 /—FBXUT—72/b 5 2REH%E

(b) 7 — FE® is-a BIGR

(c) BUFHOBALBHRD F A{ v EFAAOHEME
(d) EXA~DOEHIE

YPEETSE. A VI —FIKZRTFE»HEBLERIL, prototype ZEEKIEL &
BDELTFAL vEFAMICERAEIN, Xy V7V —27 %K T 3. prototype i
parser/generator IC X > TEEBIN 3.

(2) apply
apply SLRT& QPM DEAXN R Y ERTE I LICLX Y, BET A v -y
AFLANERTREEREEET Lo 0E 5. 2ALOBEHRICOLTEAERE
=& N3k, QPM ik attention Z4ER T 5. apply it applyer LU QPM i
XoTHBEaINn3.

(3) task
task FERIC X o TA v X ¥ 2 —DFfih, attention DMBERXEET 2. +r—7, %
53K, sub-task DFFH L R EAFCRTE 3. T/, BRIEZEEL /- ask 20
HFceilkh, ZFFICEMZ T2 L ®TCE 3. task interpreter iIC X - TE MR
INn3.
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(4) ask

B R ERVERE R ask BB CEEI NG, B LTUTOEREREL LK
RiEEZERTE 5.

(a) &L
(b) yes/no
() #=a—=R

ask i task interpreter ¥ X U generator » b BB I N 3.

MK 13 apply I X 3 QPM DB RIETE & task IC X B attention LWBEZRDOME
TEEIND. RECTEGHIZELT, Shb 4 o0k SISOB)E IC>WTEHMICHE
5.

245 A2 HE1—RFLOEERG

KEICTR, FRI7BLVFAL v RFEo R B3 2BEDAf v A2 —v XTFLD
SISICXBAERPICOVTR~S. kB LT SIS AFOBEEDBFRIEER b IC QPM @
—, planner D —fitk % 7R3,

(1) I?S-LD DER G

AETIk IS-LD OBERBE DN, 7T v = v 7 B3 SISICH 3 EOEHF B
LUEERZR~<S.

SISTTZ7v=v7%EBRTICIET, LELBONIEHFDOEKYL prototype & LT
B42.14 (a) ISR T X S ICEFT 5. attributes(D) T prototype 2FFOBHNER I 1, &
DEIDEHE 3 DDREHE (goal(D), action(@) ¥ X U precondition(@)) AEHEE LTV 3.
EHF, <= FLU => KL DOREXOFFT B XUERET 57— ¥ [Dyer83]
TH3. TN biE, parser/generator ICHXfTiTDdDTH 3. .

RIC apply T, HREREE ¥ 2 — A BVERF < ¥ prototype E XUV EDEK L EET 3.
7T v=vZiIiouTiE2.14 (b) IKRTXIICEETS. COEHICLY, ROoZHy
Ar$ % ¢ &, foundCandidate ¥ V> attention AR E N 3.

o 77 VIEEFRD D B EF (domain(verb)) @ precondition & FEEFD BH 2 E)F (pro-
totype(verb)) @ goal DEHE L TH 3 (®).

o 77 ViR DD 285 (domain(verb)) D precondition & 5D % % BhF (domain(verb))
D goal HFELEETHEIRILTH 3 (O).

SBEBEAYICIE planner AR D EETH 3, ERFILKICEH VT 5 EPHFE D AT script_tracer 2 o &
b ESFELRTWS.
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E2E BHFEREAVCAAL VA2 — v X T A

prototype construct
super_class verb
attributes [ ................................ @
[goal, [exist [what <= (searObjAft), « « « « .+« ... ®
howmany <= (searNumAft),
when <= (searTimeAft),
where <= (searPlaceAft)]],
[action, [make_exist]], « = « =+ ot o oo oo e v euennens ®
[precondition, [exit, [what <= (searObjAft), -« ... @
howmany <= (searNumAft,of),
when <= (searTimeAft),
where <= (searPlaceAft)]]]].

(a) construct DO EZEHI
apply planner

object
prototype(verb)->goal &
domain(verb)->precondition, } """"""""" ®
domain(verb)->goal &
domain(verb)->precondition. } """"""""" ®

(b) apply DFEZEHI.
task planning
attention foundCandidate, Path, [Cand]
sub_task
callAsk exist_link(Verbi, Cand),
callAsk new_value(Cand).
ask new._value Verb
showN1(’Please enter an information requirement about ’, Verb),
get_answer Query.

(c) task & ask DEZRHI.

X214 75 v=v 2 DEZF
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ZL T, task FL W ask T©7 7 v =v 7ICBEF % attention DAME %[ 2.14 (c) IKRT
X 5ICEFET 3. 7 task planning T, foundCandidate & \> 5 attention 2*4ER T N &
¥ it 2 FEEE 2 —FICRF L (callAsk exist link), 2 — ¥4 [F— X ~—2{tF 3 &
BExilt 2k 2oEMICBT 2RERERLZM L (callAsk new_value) X 5 ICEZEL TV
%. ask new_value it T OREBERLEANLTIL S L DOEHRTH 5.

BERTIv=v 7 iclT 2 EE0TH 3. BBDA v X ¥ a—Tik, REEIEHE
KA TIRRIC

I want to know the names of parts which are constructed
from other parts.

EVSEE (K21 (2) 2 xArT2L, TRUBY X T LRKRD LS5 KEET S (
B42.15). £F, EXDOANNCKLTT 7 vHEEDL / — I (domain constituents) 7 parser
WKXoTEO I, FAL vEFAHEREIND (1). oIk LT QPM 2* apply &
BIR-THEAIND (2). ZofloBe, REERIHAELIC/RKL & attention KD
& 245 (1) AT o, planner DEHEH i & 1, foundCandidate & V5
attention (3) 2HEHLN 3.

"Some parts are " o)) apply/plam
: et Memory
- | Parser (1) domain Naz::;n nterview
/ constituents Knowledge
"Yes. w
_—11 opPm W
(3) foundCandidate
Prototype
L [Atiention P
/—Manager w
"Yes or No?" (4) attention
\ \ /5) task planning
Generator Task § /
~— Interpreter

2.15 SIS DEWEDERF

T, HRINEICA D &, attention list 2* HIEIC attention 2B b HH & 1 (4), task inter-
preter ICE LN 3. Fl 2 I foundCandidate (3) ICDOWV T, M 2.14 (c) DERICHE > T
(5), 21 (4) D &S hxt@E»rThbNp. ask EEHD show FXDLEM %, get_answer
REXDANEZRLTHY, SISKHARSDERETH 5.

¥, Y YF LD [25-LD it C-Prolog # HOTEEEINTHY, Y —Xa—FTf 1
FfFch3. SIS*fAvV3 ey 1 FfreiddTz 3.
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(2) MORE OEHFI

MORE([Kahn85] RZMBIL+ 21— } v 2 7 A2 BET 3ROFMEE + XIBT 5
2746 TH5. MORE & 2§, EfIK 2> oIk, BUE, tofhofGr @ EHL, F A
A vEFLALR2BET S MORED VA vEFAR, R, BELR R/ — YT 3%y
FT—2 T, BEAD) —FRI VY IDIORAZITHERINDE. RICZDF AL vyEFALC
8 DOEMMIE % BEH L TR UF (FFIR) tERSE2ThV, FAf veFL 25T
2. 2 LTRBICF AL vEFLPbA—ALEy P RERT 3.

8 DOEMMEEON, AL & 3D IRIFKDOX G (differentiation) & FFIXN 2 HEETH
2. 55—o0BES *H BRI HL 2 RR L, FloRE H2 b kBfFRs 2 vwE &, S ik HL
* H2 226 XFIF 2 £ FER. RERORFIBREE X, £EORFEOMICOVTED X 5 ZBE
BRVEE ENEHSLVLIBKRTHS.

Bl Z

“f Increase-In-Viscosity then Shale-Contamination”
“f Increase-In-Viscosity then Water-Influx”

rVHBRIZ, E2.16 (a) D F AL YEFATEDINDG. ZOEFA TR, BE Increase-
In-Viscosity 28l & 1L/~ & &, £ 5 Shale-Contamination IC X % ¥ @ #*, Water-Influx
IKEBHDAPRFITE RV, 22 CRUDOKFIEMEIC X > TE2.16 (b) D X 5 AxfFE 2T
2V, F L LEYE Increase-in-Unemulsified-Water 2 IR 2 b BB 3 3 (X 2.16 (c)).
SIS Tk, planner # fi\> 3 Z t i X o T differentiation M Z EH T3 = HTE 310
% 7, prototype TF AA YEFMICIHEN I EEZEEZEET 2. RICIRFEO X FIERRE % &
F+~E L ZIC attention ZHMT 3 & 5, apply T planner DFHAXNE 2 EHET 3. =
DERRE DIFE, planner 2 H 2 —DODEIED» bEBRDORL B RFE~ADE > LA LAAX%
FR LAt E, attention KT 2 X5 apply 2EET 3. —F, £5 LThERINE
attention DB L LT, D LI RAXFREINB &, Rfddr ok (B o) R x X7
TAIEEr RO AEY —ICRVEDYE, hVBREMEZTFICTLRS.

2.5 &S

KETR, A VEIE2—0EEKBIE LT, [F—2—20RBERHBEEORTE ] 2E]D
EF R LAMNA Y A a2 — Y 27 4 [PS-LDICDWTHR~RA. £k, %y PT—2T
ERINEF AL vEFLICERBBRIEE2BEHAT 34 Y2 ¥a— v A7 LDROD Y 2 1,
SISICDWT HR~7-.

I’S-LD W, F—ZA R—ZADREZBICA v A Ea—%ERHL, 7 — X — ABRICHER
FAL VICBET 24 B85 BB LAV AL vicBIT 358, 77 vigE2 AV
TERIND. I?S-LD REA BB EHOT, FAL v EFLEHEML, BRICF — X =—
ZDOBEARF—~%HNT 3.

VSIS A 223,




i

i

Shale-Contamination F

== Increase-in-Viscosity

Water-Influx -~

(a) Domain Model.

MORE: Increase-in-Viscosity can result from Water-Influx
or Shale-Contamination. Can you provide a symptom
associated with Water-Influx that cannnot be
explained by Shale-Contamination ?

Expert: Yes.

MORE: Enter a symptom associated with Water-Influx.
Expert: Increase-in-Unemulsified-Water.

(b) Interview.

Shale-Contamination |

-
~ea
S~
]

~ == Increase-in-Viscosity

Water-Influx  k====="""

~J Increase-in-Unemulsified-Water

(¢) Refined Domain Model.
4 2.16 {R&xK D X Fi kg

29
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I25'-LD DA V& E';—U‘J%ﬁli’ A vE El“"@%‘j’#ﬁ‘b & bfb( Oﬂ%%ﬁ%?é
eI, BRI T FAVWTRUFIC [BORIB] 2523k 5853 T°H3.
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ST ERA WS V92—V RT L

3.1 #E

F2ETR, F— XA R—ADOREFZEEHICEY L, AR ERACT, v 2 —%
ED DL RF L PSIDICDVBTR~RAE, 22D S ABWRITAFALS4 v 2 Ea—
VAT LD—RICERS .

AECTR, BB EHVAIA Y A2 — Vv A FAIKDWTHRRS.

BWRRITIE, f VA2 —DBERRE L o TV BHBD A AEENBRELEDODT,
+oRBREREE DA LOAETEIRICEYNTHS. LAL, F— =X {LICHKE
BETARZFAA—- P ZATLDPBEETIERBRAOERICIE, RO XS REE>»H 3.

(1) g%+ CHAET 2 Lo HEETH 3.
(2) AHoSGE, BRE N Ty 2OHcREZONEVI L 2D 3.
(3) B8 L A A ERICE > Ta AT, K2R EE? S 5.

RIS (3) 1, BIREL 7 — 2 R— X2 AV AAHECRBEE TH - k. BREF -2 <—
ADRERFFHE LT, BEEEEH->Ts ), REBEIFRICTEX B LV LA
3. DD A VI -8B ERLAETF—ZXR—ZZF> TV IHNICEFLDORH
BEOBBEVS I XL LE Do

McDermott [Eshelman86] & X MBI L ¥ X 5— b & X 7 LABARED /= o OKEEICO
WTEBROBRE TRV, 4 v X € a—DHTfF R S S % BRI (static analysis),
KECzFZAA— v 270 2FEL CHEAPICEBEIEL AL TR D0 2HH
f#HT (dynamic analysis) & FRA . B8 & *BA%E L A MEEEHB X1~ X 7 & MOLE A4 v
ZE2 —RTREBIICZFZA— X728 EL, EMIRIHELAZTR LAEY 2
FTLDEBEREHBL RN L E LICHBR—XOGEREHSL 5.

AETR, BNFEROZXHCETOC2—F2 b F AL VICET 252 BEL, 7 —
ZR—ZDOERXIET 32 X7 4, I°S-DB (Intelligent Interview System for DataBase
design and construction) IKDWTR~RZ. ¥ X F 4k I2S-LD # HDICHERI L TH Y,
FPHEMBIEE A VAL VA2 — TR TF— X R—X2EKE - BET 3. Riczo

31



32 BEI3E BEFEHOAL YA Ea—v R T4

IS — 2 -2 ERICaA—FRBALTY b 5. BARCHEIELS b, 2—FK
AVREE2—%FERL, FAL vOEFL 5B, BVEF— 2 R—X%2H%ET 3.

KETCET, BT OEBE X FICOLTEET 2. 33 8Tk, BOHEOHFHL LT7—
2 R—ZDORBENEEICOVTEIENT 3. 34T, AVEL A7 — X R—XOREFE - HFE
YRS BHBITE VAL YA a— L X7 4 [*S-DBICO VTR~ B,

3.2 ENRVERAT

ZOBE, W bBVWA VY EEa—%fThoTH F AL vOEMRIFEHZORF-> T
PHEBABECEIAVAD, BEICA VEE2—IEx bRV, ZOMEEZRRT 7
HIT, BERINEIC X 2HMEER LT TR, BEINEFBORT O mi%, TOMEELE
BRICFIE L 22 0 BMICKRE, BIET 2 AEIEAONS. MEESRICDOIrLbRVIL
X, £ 0 H2FEEE (default value) AV, HEOFIAKBR  EfIROBR L HET 2
TR ko THEEBLAHEOKMERABDTH S, 3.2.1 T~<3 MOLE [Eshelman36)
R, CoBNRTERVAEBlt RoTV 3.

¥, BRI BT CEONAERRIE, BLEEO YD THB LS T ki
TEELTE PRAEAL RV, EDOEVR, A Y F 2 —DFFF (FMIR) 0 L)
BREEICH Z D, ThOLEALBMICEX IS LTV E2ZFTHORETHEH», HDH VL
BEEZB IS L LTOBEEENRRETH I L LV EATHSE. RUFICL-oTIR, B
HBITICE O F L IEEFOHEBETRRE - EATHETH I L LIS VELETS. Lk
Do T, BRI A T X DB EXIE Y X 7 413, (BOMIT2 &R L L) T2 EE
TEAIRRICOVTEDIERICLADDEERS.

BT R TR DRSSV R T L TR, ZF AR P R T LBEBIC N AL v
DEMR» L ORHEBR IR T TH, ETERFEL I L CHFBR— X2 fBT 2 i
TEETH B, IRETTIE, BIRIRIT R T S FIEREE B Y X 7 4 MOLE 2R3 3.

3.2.1 MOLE

MOLE i MORE ORFE*RMT 2 ADICHEEI N XF4THB. MORE i%,8 2
DBBEEFAVCT FAL v ZF A= N VY E Ca—%fFhok. LALEMAKIREL D
54, MORE DEMICEA D Z L oXFEZE VDT b TE oo/, MOLE it
BEMRKICHT3BRZCELRTDELL, 202DV ERICZH 2R VKR L A2 bEM
REWMFET B LI K> THE%BITFT L2855, CoHER, ERICEH2TA
SRAICBAIANBZ EICX T, BFIRR LV BFGICHFOFE 2 BRONZEA I LWL
SEXICESVAIDOTH .

MOLED F AL vEFAR, EILIIKRT 4 2DERKRDPOLRDI Ry b7 —2TH3B. &
DFAAVEFAOBEICR, BV A VETFALOBEL ZD F A [ vyEFLOXEN
BRI o2 5HD. FEF A vETFABRIIEFH L TNICBEET ARV 2 F
ZAR—MCBRBIEKI-oTITDLN, ROBIDF AL vEFLDOER I T RN S.
Z DYARICIIBOBIT L BNBITO—o0@EB/H 5. T3, BHEITICX VIR K A4
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v EF A OBERLE TR, BALRAUBRELHET 3. Kic, BIRBRICL Y, ¥ 4
4 v FARORELCR ) MY R L LBRR BT 3.

F 31 MOLE®D F A vEFLOEKER

BRER ! R
H (Hypotheses) ZHE N 3HEDOFRRA - 7%
S (Symptoms) REir LHEL 2FL - REE

PC (Prior Conditions) REIDLERERICREL 5 X 55&E
QC (Qualifying Conditions) | Bl E N ABESLEMNFHOXIFFIC
RELYEX25%H

BRI IE MOLE KERICZH 2 Ef73 8, FOoBEZ2 = F XA - L02KER K
BT3RS, d L, AEICHEXDNIY, MOLE LU FICICRT Mg IC S
WT, REMGBZORR, IRt XHFEIBEXRHAS.

e Ay N — HOFTEEXLTILI I LICEoT, EFIRKOENERICEETE
356
(1) REBEICBT 3 &% (PC 0HER)
REEDOXFHERZ L3 (TU2) BEIFDo> T, TORMICHVIE (R) 0F
AMEBE2*ZVES, B () oBfcEEL3IN5.
(2) HREH (QC 0ES)
REIDOXFHE* LF 2 LEX D> T, EOXFHEIFRVEADEERE L >TV 3
tE, ZORADHEERBT 2 EREEEING.
(3) BEOX A (QC 0¥E8) _
HIBEIIFTIRRPNORFETHIRET L T, 5 34 2B HE%:
<.
(4) XFHEDBEL & v + 7 — 7 OFHER
HRIRMAO e oFLLESRE*EX O 2> AHAR, X v V7 — 7 O
RETFFEDFEFEEICC L THFEXEED VR Ay P 7—7 0—B2HFE
R+ 3.

o IWEEEEZLTY, EMIROBHRBRICEZETCEILVES

(1) BuUEDEEA (H 0%1T)

HIBUBEZHATILEND D -DICEN I NI REREFEEZRNTE RO,
H20RDEREFELDIBBEOH—DFHIFTH 3RFIE, TOBURICHIDORERH
Aoz 3h3. 3LEOXS RRFEFEXONRTINE, EOBECEHEHE
RIELERBL, EEELELST 3.
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(2) REEDOXF (S DHER)
BAINEIRETRAVRFEIBRA I N TV IHESIX, TOREEH,EHAT S
, Fy P 7ATCEEN T O TORVEESARVAIBNRS.
MOLE 048 1%, Wi v X 7 L DBHER 2 74— FRNv 27532k, SR~ —
ZRBOELEBCEEZZ tTH3. MOLE OFHAEH L LTit, FEEEOHEZY, =
YEa2—ZDFa2—=v I8 REROUEZH E1H 3.

3.3 F—HIR—XNDIEE

EEHTIE, F— 2 R—XO— R LBEEL RS, RICF— 2 X—XOBRICHLT,
Fo g R—ZROFEFRIC L > THEEL Bbh 2 mEik~3. 2 LTREIC, F— & ~<—
ZDOEE - FIAXE L BBITICOLWTERT 3.

3.3.1 F—IR—IAD—EHITEEE

F— 2 R—= 20— RFIBE - FIROFIEEZH 3.1 I</RF. BT, Bx OVEEICoLTR
~3.

IAhalyze Requirementl "Logical Design"

* Domain Dependent Job

| Construct Domain Model ] Nldefined Job
. efined Jo

[Decide Logical Structure |
[Deﬁne Database |
Store Develop Data * DBMS, Conputer Dependent Job
Data Manipulation Program * Well-defined Job

| Maintain the Database |

X 3.1 7 — % R — 2 EFEVEE O —RFIE

9, FHRERODH (Analyze Requirement) 21745, CHREE L AF—2R—x
THELAVOPA2BETIZETHE. RIS, P LAEHERCE L 3 HEEHRFO=
FA%HEEET % (Construct Domain Model). & L TEEBDF — 2 R— X OREBEHEE* &
g3 % (Design Logical Structure). & I CREKHEBELANALf vEFL %2, EHT
DBMS OFEREIC L bt > TREB LET.

2 EFCOERR—RICRERIT LRI TSN

12.2 BB
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KiC, DBMS # R L CHAB Y 2 7 4 EICF— 2 R— OB EES (F—2<—X
DA%, Define Database on Computer). ZHIREBDOF -2 HAo T RLF—X X —
2THY, F—ZEANBZ 77 ALERABLAZLICRS.

LT, ERDF— 2% D7 — X R— XOBMEICHET 5 (Store Data). < ® DBMS
Tk, COEERT LRI LD TF—XBNEO T v 7S %2R T2LENDH 5.

F— XA ORMERT LER, F— 2 R—ZACHBF— 22 BET 3 DO T 50%
i3 3 (Develop Data Manipulation Program) & & ¢, EBICEFATCES L 5i1Ch 3.
Fha—VoFAICX2MBERORE L EDBIE, 77— 2Dy 7T v 7, H5VEY AT
LDEY v L BROBIEAESORFEE S LB LE £ TN 5 (Maintain the Database).

3.3.2 HE - HEAOES

NReYFravEa—25HVEROXIK, F—X =IOV TEHMWHER L
RO—FIAE (U, —REEE TR X, BoF— 2 X—X0EE L 20FHE2E»
SERICEBT SRR LITICHZET 5.

1. FHREKROS
o HOAMEEDEIIIKTF—E2x—Z{ELAEVORH, X brbhw
2. F—2DEFAAL

o F—XIIEBETIREBSEYHNECE AV
o BHERICEHSTE2EFMERS FLTE AL

3. REBEORE

o BEfF % DBMS KB 3o +5Thv
4. 7 — x =— 2Bl

e DBMS DFIHEHR L b bk
5. 7 — X OIS X 08

o 7 — X #VEE5E (Data Manipulation Language, L' F DML ¢B&3) ik 37
a7 IvrHagL v
6. tR<F
o VAFAREY v L ¥, EERENTELRY
o F—RXDNy T v TEEHRTE R
e FRALTVWEF—IR-Z2ORHREFETE LV, TLXZOBENFEEKALV
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SoMICh, ERATAHER L AT LADFRV—F 4 v IV AT AR EODIEAOEE
(2=v FORVH, ZF4 2,2 v L 708070y T3 v 7ICBRELRY — L OFIFE)
RENRDB.

1 RF— 2 R—ZABEO—FBRYVOFEEFORMETH 3. EEANICRESFEDFT— X
FYrOESKFIALTO A2 2B T30THED, F—2R—Z{EFTB3ZLiICX-TH
LAELZZ2DF— 20FHEAENTIED2ORL. F—2—Z{LICX>THEL 3
LrOFIRAPBEZINFHELTOIEIDTHEHL0, O tR2—FORHEICOEI?S.

21, F—% (REHRE) OF AL IVEEY, F— 2 R—2DEFEMK T X HER
VEETCHDhdD, —BOZ—FICt o TH—BHLVEBE L oTW3, ZOMED—D
DRRER, F—2—X0FEMRICHHKT It Tdh3. L2rL, EFIROKIIBELN
THEV—BICIF I NITEEL V.

3,4,5,6 i, AR Vv—F 4 v I AT LICEETIMBLE-oAKFILEETHS. T
RbbInbOMBEIETZEE TR, AT 2 DBMS KT 23N BEYL &
NZ2bFTH 35, TOEEI—B2—FICIIIEEICHETH 3. DBMS AL —7 4
VIURTFALAICEEMTRIECOEMERY T bV 2T THB. LADoT, HEHK L XT A
ZOdDICELTHE VAEEZF-TL RV EBDN I —WEEECRSRDOZ L
z5.

3.3.3 F—IN—REE - FIAZE LB

REITI, 7 — 2 < — 2 BIROBE-FIAXE L BINFETOBRIC OV TR~ 3.

22 Fi TN X 3K F — X R — 2 OBEEROPDIIRERS, ThbbBET 37—
ZAR—2ADWRWMHROEF L TH 5. EFAMEIC, BELAEEZREE»r BB LT
NEZRLARV. BL, F—ER—ZXDF A VY HBREHEBICE > TRADDIDORLIE, 20
ERECRIIR  TEAHBIFEF DR V. T X 2HE, ABOF— 2 x—xFEMKIL
REZBICHLTA VEL2a—%FERL, FAL VBT 30828 ET3. 2L T, 20
Mz b ricF— 2 R—X2BET 5.

F= 2 R=Z2PpHELE»Z LFAEEICAS. LEPLELLDHBE, MEDVLF—X
R—ZHF—EOFETERIND I iV, MEOBEBARtHTHo ), FIFEE
LTREEIFFLOTF — X R—ZADEREB 0O 2 it & b, FIAKEE CoORMERH
£EL3. 2L TREIFZDICONBERREREI ATV, CoRBERED LIS, 74X
R—Z2QFEMIRIEF — 2 - 2OFXRE, FELETLV, REFEOWET 27 — 4 < —
ZETEREEDIBEIHD. COEEFIZ—ETRDZ L IZRLF, AEI»OHBH»TDb
NBZDOREBETHE. Thbbd, F—ER—2OBER 17— 2 —X0BE-HELD
BESTF—IR—XOFHEFE] twS5BEE 3. (K3.2)

Thbb, F— X R—2OBEICEOTR, BVEE N7 — X X — X (Prototype Database)
%3 M L (Use the Database), HIRE A (Problem) Z#E\VWHI$. = L CRIEAZIEICHEITL
(Analyse the Problem), F 24 ¥ EF A ZBIET % (Correct the Domain Model). {EIE &
NAEFALYEFAED LICT—XRXR—ZX%/EYVEL (Reconstruct the Database), H U
PS5 L wIBEBEREVET.
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CPrototype Databas@
e

Use the Database Customer

Analyse the Problem

r Correct the Domain Model I DE;‘{%Z?:‘*

Reconstruct the Database |
I

M32F—2R—ABBOFIE

COEBREAVIC—DBEAPORDI L, FIHOFEAR, RV 2 ZOHBOEN %
FIFT 2RETEM BELTWAZ LIS, Thbd, TOREIBNER2TE-T
WBRBERTH S (KM3.3). T, FRF — 2 R—ABEBICF — 2 —2EFEMFKR (A5
R)HEBAREE,LES (M33(a). chEDLICTF—EX—X (OMBOEY) ¥ H
L, REEHICRET S (3.3 (b)) FIFHREDLS L~ RRMEAEL 5 (233 (<))
I, EOHBOREORREICY A S, RIS, BRI %D LICKREE» OELA
BMABEL (M33(d), 7—4~—2¢BEHEET30TH 3 (3.3 ().

BEDOZ e %7 -2 R—2OBE - FAXBICUTROTERATH S b, AFHOEMK
TR DL FRRICEBIMBRT A AV ATIEBI AT L LV IZBERXASHFRETH S S.

BRI T, MO BER B LU ORBRORM *#EEE-o T 3. FI T, BHE
F R0 b v X T L OHFEERIC BT BT T, MREOBERIBH OETEERT
3. %k, BREIEMAFOH L -BREEET I tickoTRETEN S,

bHAA, F—ER—AOEBEXEL AT LLTFRAA— + Y XT LAOKBERIE
Z2FLTRBEFRAIARVELRS. FTEEINIHMT, BETIF— XA —RIHLT
REE (¥ A7 LDO2—F) MBEHICAVTLIFERROEFALTcH 2. L3R
EFAREEREERMESIDERIAL, T0LO I NE—BNICRIET 3MTIE AV, Lido
T, BBLAMEOER, BEOBRN B X FLPEBLAEEF L2 —F2AVLTVD
EFLEDOHBICRET 3.

ST, BELAF—Z2—ACHTIREERLL, 2—¥FHrRVTVIRHOET L
FRBMLTVBEEXDNS. 22T, F—2_—XDFARKH L X 7L LOfICAD,
ISR EPRBERLEZFHD L LTHR D . BEBROMREONE I IBRERER Y
FRETBEFALEDAR—H L WSHETENE. ZOR—E% D L iIC2—FICBR%ZTR
W, IDEI BV ATFLAREOMBEBIEL, F— 4 R—XOBHEELTLS. K
BRI T — 2 R—20EMAFDRB3 TR Iab—FLTLREWVXSE. LAb, H
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I omain BN
Knowled ge

Intemew
--.,.

{7 can, .
Y %
Customer DB Expert ‘ weeg”

.
)
”

gmamn Construct
~” Data-
O V base
owlcdge m DB Expert
Use Y e,
e | Data- N,
base = ‘ .....
omain Dom \
Customer © oowled

oble
,""‘_‘-‘- Interview
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AGE
Knowledg

\‘ Customer DB Expert

Re-
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DB Expert
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REFBIC L 2REA Vi z— 22 —FIREHINEFIC 22— FORKERZ (=—
PIBEBIE e R)RALEF et TE 300, 2—VoRHE Bz, HE%
WS RE)FIFFISPTVELSIFLRAD .

3.4 I°S-pB

3.4.1

& 3.4 i I°S-DB DR % 53, I1°S-DB V%, I?S-LD % #.b ¥ LT, DBMS £ DA v X —
7 = — A (DBMS Interface) 7 — % < — X B~ — X (KB), Supervisor ¥ \>o %
EVa2—A XD R oTVE, &% Y2 —LOBEIER Supervisor I& X - TEEX N, I°S-LD
L EERBIRERD. PSDBTHER L AFMT — 40— FAT 07 7 ABLUF -4 <=
ZEER 7w 77 463, KB IE Supervisor ICX > TEEBINS.

| 1
] i
% “ummmsassc-| [ Parser I
) |
1
User
1 ¢ KB
n ¥ DB Definition
= 1 | | Attention Data Load
§ p List SQL
! Diction: DBMS
§ ! I?A(;ﬁ?)jn strate;,ry Strategy for
! L Planning Dyn. Anal.
Design Selection
7 el

DBMS |,
Interface]

I 3.4 I°S-DB DEERX

DBMS 4 ¥ %7 = —Xit, 2—FDAN L ~HRSEIC L 3RFERA» b I°S-DB #*
VERX L 7= DML iIC X 3%FE X% DBMS ICH |2 L, REBREZITNE2EY 2 —A1TH
5. £/, I’S-DBAERT 3T — 2 e —F7 02546 F—RAR—ZABES a7 T4
PEATEIF—2BERORE Sy -V dEL.

F— xR — ZEEAIC I°S-DB TEME A< — XISk, LTOME M N3,

Definition).
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RERIHER LS, AT —F T4 —vy MEEEE LT — X u— K o
75 LDEREFTR S 2o O (Data Load).

¢ VAT LDFE-TWE T I VIBELREERL»6D 7T vigE L # L, attention
DERE TR S HFE.

o & attention % #BIR ¥ 3 7= DK (Strategy for Dyn. Anal.).
« 79 V&> 5 DML K X 3RRLEERT 3 B0 (SQL).
o REBRDI b2—HFADLEEERT 5 72D DK (Selection Result Anal).

e FALVEFALDEESAAOEBINF X 75—~y FOHBEEBIRFT—2=—2
BIER7 v 77 LDER%E TR D HGE.

¥, ERRIC I2S-DB 2*8)/ET 3 =9 1CiE DBMS #BETH 3. K X7 4%, BIRE
® DBMS O& %5t LTV 3. I°S-DB DHENEICY /= 5 T ik, Prolog Tiik L A= BIRE
DBMS v 3 abv—X2%FHLA. 20y Iab—%F SQL o DML 20ET% 3.

3.4.2 FEfE

CRF AR, M35 ICFRTEICENETS. £FI°S- D AT —FIC/ v A a—
¥ERL, FAAL vORMEEZFIEHT. COMBRECBRRAEXSKT S viEoETY
27 LRICEXONS. RIS, 77 VEBEIP O F— 2 R—2DORBEEEZREL, #HT 3
DBMS iK8bHTF— X X—XEFET 7 4 & (Create Database Definition), FIH 7 — Z
W7 0 77 ARUHIEAT — 2 7 7 A MEBRE 2 VR T % (Create Data Load Program
& Data File Specification). 77— X R—XEEXK7 74 +% DBMS ICET T L iCX>TF—
FDA>TORVTF —ZXR—2OBMEHFHEAREICERE NS, FtREL -V
BRLTCT— 27742 ERLTID . THEELEDT 07T LTTF— 2 —XITHEMN
+ % (Data Input) b, 5 1 FROFEVEF — X X — X (Prototype DB) #*%KT 3. Z D¥L
FTRVRTLADT — X R— R EETBERE LT R

REF— A R—ZAPERTDI L, cnt2—FOFIFICHT . coRETIR, VX7
LFF—ER—ZOBREECLIBREA v A —T72—2t LTHEET 3. BETE LR
LS IKa—FDANL RERX (Query Input) % 7' 7 vEEERBFICEHRT 5 (Translate
into Plan-Representation) (Ml 07 5 vERR %2 77 v ER L H Y, RED T — X
R—ZDFEL BT T VBERR LB T VEBELFR). YXT7L4E7T7 vEB L
RBELAF—ZR—ZDBHRERTHI 77 v EBEL AT I LiICE>T, 2—%D
ERIPBREDF — 2 R—2OBEICEHE L TWw 3 2%~ 3 (Query fits the DB 7).

HEOER A —-FPOERIABREDTF — I R—ZXDBEIES LTV ARVEEIR, 20
BOEF—ZAR—ZIHTE32—FDOFH LV (HIVRBELTOR)BERLAT, HVWT
7 viBEICIBIEZ X 5 (Identify Problems, Correct Logical Design). 7 v#&DEIE
BOEY, BEINET—FR—XERT7TAN, BERTF— 20— F7 o r7LXD
HERBZVERT 2. = — ¥, BEXEREFARICIOEEZEDO 7y —~< v T L2
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Static
Analysis

Query Input
| Query Processing |

Yes
Create Database
Definition

. -

Create Data Load Program
&

Data File Specification
T
[ Data Input J

_______ Queyimput ] e
[ T Dynamic
[+] M 1p 1 on
|Identify Problems | [Execute query | Support
1
| Correct Logical Design |
Create Databasc
Deﬂmtion
Create Dataall..oad Program Analyse & Explan
Data File Specification Fault
1
[ ModiyDB ] [ 1 Modify Data

1
1
1
!
1
]
]
1
1
'
:
]
]
1
1
)
1
I
|
t
1
]
1
1
:
]
-
1
]
!
‘Iranslate into !
Plan-Representation Ana]lysﬁs '
]
|
1
|
]
'
1
1
I
1
1]
1
]
]
]
]
i
1
]
'
:
1
:
!
1
]
]
1
]
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TF— 2T T AABVERT 3. SNEEDu—FAT 875 ATRARL S LICE>TE
FERDOF — % —ZX2WER & 1L (Modify DB), ROBREKR» LI DF—Z R—IHFEH &
N3 LUERYXT7FLDF— X R—REIEFIBEBE L FF R

—%, HBDRINT 3 b (BRIPBREDF —ZIR—XOBBECEETBL), 79 vE
% DML ERICEBRL TF —Z X—XDOBFKEETT 5 (Execute query). LT £D
HRZPENLCBUO2—FIKERLDOANERRT. BREMERS (28] OFF, v X7 4132
DEREZEHT 2IE [Kaplan83] &R E2HEA 3 (I Mk F— ¥ ~— X FIFATEBHAE
I ).

BEXEROA v X Ea—2BHENC, TABE - FIAXEROA v X ¥ a—288
BRATIC M7= 5 . BEHUMRITER O BRIDOFH D 12 7T vidE k¢ 4 BEOERNMEIZIC LA 55
THRETRI LKL -oTHES. —FEMFROFTHY T, 2—FHfTE L LR
RD5H, ZAhorOBHATRKR LA EORKERITH 3.

X 3.6 Iy 27 4L OXFEFIERT. BF, (1)(2) OB CRERET O v X ¥ a—7,
(3) TF— X R—ZDBEEFThbDNTV S, (4) TREARORES, £/ (5) ~ (7),
(8) ~ (10) TREVETF—ZFR—2OBECHE LAVRER2 TR AEEFREATL
3. b, LTOEHTRINZBEITARTIONEFNICHIETEZD0TH Y, XHFOES
BRI EFIFROXIET 2HETIERL TV S,

3.4.3 45
I’S-DBRRA VA E2—DEAFERDL LTF— 2 —2OBE - FIF2 X8+ 3 b
DTHY, LTIKRTHFEERF->TVL 3.

(1) FIAKYA>T2—FPREBELISIETI7— A R—ACH LTEFLAVRERE
KXV 2PARTBET X0,

(2) BEEVMELT, BB 2B L CY R T A2~ FICRIEZE X 270, FAf vicown
TOHB Y 2 —FHDHOL 2 LOBRET ZLEN L.

(3) BIEFBEINAELTIE, FAL VOREX v X FLAICEREINTLI LD, /¥
ONMNFEIF— X R—ZXf v X272 —RITH LT,
o BRBHEC L ORKRBERNEWHEICDMLICEHRTE 3.

o BRERHBICH» DEI NS HOBRYE, 2—FICERIEZ L lE
BiscencEd (EELREDREY R T ATCREBREREA~ODFIZ
EEIhTwhv)

o FIFRRORERBICK LT F A vICHEIL A FRE O, BHA»AIRETH 5.
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|?— interview.

Please enter the name of your database.

> makerDB

Let’s start designing conceptual schema of maker._db.
Please enter an information requirement.

> Find the name and quantity of parts which are stocked.
Is ’part’ an instance of an entity ?

> No.

Please enter an information requirement.

> Find the name of parts which are supplied. =« -+« ¢« .-
Please enter an information requirement.

> None.

Let’s discuss the following noun:

N: part.

I think it’s one of the physicalObject.
Is it right ?
> Yes.
Please choose the attributes of the part from:
1. size 2. color 3. price 4. (others) (.<nl> for none)
>2, 3.
Ok, I start designing conceptual schema.
Wait a moment, please.
Please choose the key attributes of the part from:
1. name 2. color 3. price
Which ?
>1.
Designed conceptual schema is the following: - -« -+ -« ¢« -«
type(part,price,int)
type(part,color,char)
type(part,name,char)
rel(stock, [part], [quantity])
key(stock, [part])
hie(stock,part,[]1,1:1)
rel(supply, [part], (1)
key (supply, [part])
hie(supply,part,[],1:1)
selEnt (part, []1, [name,color,pricel)

key(part, [name]) .
yes

|?— do_format.

Ok !! I start to make the load program. = « « « =+ ¢« ¢« > -
yes
|?7— do._load.

Ok ! Load start !!
Completed to make the first data base ! -« - - . .- seve e

yes

3.6 I’S-DB ¥ DXIEHI (£ D 1)
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|?— do.use.
Please enter a query sentence.<none. for end.>
> Find the name and color of parts which are stocked. - ---- ®
select name, color from part, stock where
stock.part=part.name

- v (4)

name color

nail black
wood blown
body white
funiture yellow

Please enter a query sentence.<none. for end.> 3
> Find the name and quantity of parts which are
supplied fIom MATUL. + + * » + + o v o o s o v oo oo v v v uu s ©)
Is ’marui’ an instance of an entity ?
> Yes.
Please enter the entity name of ’marui’.
S COMPANY. « + + = = s s s s s s s s s s oottt teeeat e
Let’s discuss the following noun:
N: company.
I think it’s one of the organization.
Is it right ?

> Yes.

Please choose the attributes of the company from: (5)
1. address 2. (others) (.<nl> for none)

>

I think you should reform the following table:
1: reform ’rel(supply, [part],[]1)’ to
’rel(supply, [company,part], [quantity])’
Is it right ?
> Yes.
Please choose the hierarchical relation of company and
part of ’supply’ from:
1. 1:1 2. 1:n 3. n:1 4. m:n
Which ?
> 3. J
Ok !'! I start to make the load program. =« « « « « =« « ¢ oo (OR

yes
[?— do_modify. 6
Ok ! Load start !! (6)
Completed to modify the data base ! « -+« oo oo v

yes ),
4 3.6 I°S-DB & OXIEH (£ D 2)
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|?— do_use.

Please enter a query sentence.<none. for end.>

> Find the name and quantity of parts which are
supplied from toyota.

Is ’toyota’ an instance of a company ?

> Yes.

select quantity, part from supply where company=toyota

quantity part

500 body
300 tire

Please enter a query sentence.<none. for end.>
> Find the name of parts which are constructed
from tire. « ¢ ¢ ¢ ¢ et e s et e e e e e e e s e e e e e
I think you should reform the following table:
1: add ’rel(construct, [part(0),part(1)], 1)’
Is it right ?
> Yes.
Please choose the hierarchical relation of part(0) and
part(1) of ’construct’ from:
1. 1:1 2. 1:n 3. n:1 4. m:n
Which ?
> 4.
Ok !! I start to make the load program. =« « « « « ¢+« -

yes
|?— do.modify

Ok ! Load start !!

Completed to make first data base ! - -« -« = ¢ ¢ ¢ oo .

yes

|?7— do.use.

Please enter a query sentence.<none. for end.>

> Find the name of parts which are constructed
from tire.

select part_0 from construct where part_i=tire

Please enter a query sentence.<none. for end.>
> None.

4 3.6 I2S-DB ¥ D*IEEHI (£ D 3)
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3.4.4 MHENXE
(1) #EFIR

3.7 8 1 RBIET — X R— XOBEFIEERT. [’S-ID 2 —F KA v i ¥a—%k
ERHL, FT—EAR—ROREFRHZTARS T COEWER, F2E CcHE L B~REDTIZ
TIREMT . LT ZoEcRIFlIR, B3.6 ICRLAXNEMICHIET2d0TH5.

BIBITOA v 22— % BLCHBEINET S vlES S, I°S-ID I, 7 — 2 ~— =X
DRBEZFHER (Design Result) #H 7T 3. I’SDBRRINED L IC, F— X R— Xk EH
T 5. TNIIEREHRFER XL DBMS © DDL Tt L /27— X X — X %E 2 (Database
Definition) ICZ# L, DBMS K5 | T LICX->TITAS. /4, RERHBER» 0,
VAT — 277 A A7+ —=< v bEBEEE (Data File Spec.) Yt HIiF -4 o— YA v
SLDEREFTRS. HEBIC L AR s T2 —HFIKFMT — X 77 A 2ERLTH HL,
W7 — 2 o—FYRAZ7 o077 8%HOTTF -2 X—XICHNT 3 (Load Data). ¥ — 2 @
BT — e —FRA7 07 J stk DBMS © DML 2 HVwTfTRS.

Logical Design | Interview % _

by I2 S-LD -—
- User
Design
Result
\ 7 4
Define Database Make Program &
in DDL Data File Spec. for
l Initial Data Loading
¥
Database ificati
Definition Specification
in DDL
O 0O
Load Data [¢— pata [€——

v

DBMS

Prototype
Database

37T I°S-DBICXBEIIRT — 2 R—XDOEEFIE

SDX3RFIECE LRRAEF — 2 R— 225K T 3. &b, [°S-DB OBEETIBEAE
i, v — A B CER I N TR A IHRET RS 020 a v X7 LATREE
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nTws. U, B ABRBORME BT

(2) F—IR—XEBEDIER
X 3.8 it, 3.6 OxIEEHI (1) TREINAT I vEETH .

I’S-ID ik, TR IR T I VlESORD XS I LTRIET 3 7 — £ ~— X OREHE
/3. AELIZTES B8R &, BREF— X R— L ALERTOBER (WhW
3 (%)) TH5. REBEEDREICH > T, EE—BIEEF A [ChenT6] DE X HIC

FEIHOTW3S.

~

content
name: makerDB
verb:[ O, ]
noun: [ i]
construct-1 stock-1
goal: exist goal: exist
what: O what: O—————

how_many: 1
action: make_exist
precond: exist

what: O—————

how_many: n
cond_preced:

how_many: n
action: no_change
precond: exist

what: O——

how_many: n
cond_preced: [ ]

T 1

v [T, O+

part

super_class_is: [physicalObject] part-2  part-1
instance: O——

attributes: O\;_= —

38 BT CREINL T 7 viBEDPI

(1) BIF 7 v—LDFTRTIKDOWVT

7 v — L Z—-BRA

&2 oy FOE—ZOEREDRELE

LT, x0BFEICRET 2B (BEE) 2t E&RT 5.

(2) £TOREEIK (selectEntity) 2HFEFTEZFHA7 L —LICOVT



48 EIE BRI EHCASf Y EYa—v 2T A

EhL-EERA
attributes X @ v + DE— % DR D LR

¥ LT, RDOEMKICEET 2 BI6k (KAE) 2 EET 3.

(3) &BAEICOVT, BE T 3 EEEOXIGEIR. ( 101, I'm, mm ) 2= —FICHBL T
RETS.

(4) BB —BELZRET 5. BFICBE T 3BMRICDOWVTIE change_ how_many,
change_where, change_state & \» 5 REEOZE{L % RITEHRRICERT 2 BELND
TRTCOBHER2F—BiEL 75, EERCHETIERICO VTR, 2—FIKERLT
RET 3.

(5) BRBREICOVWTF— 2B RETS. type vy MEAFETEZLER, ZORET%:
FT=XBIr 33 FELAVEZRXFE LT 3.

BEDXSIKLTH 39 K RTmERIBRIEOoNS. B, ent 35 XU selEnt 7*E
E(BF7 v —24)IC, £ rel ZBHE (B)F 7 v— o) IKHIST 3BFEERLTL 3. §F 2,
35IHUT, ENENEET 3 EK (ent, selEnt DFER |, THDLDBHFEELAZV) BLUVE
HERLTVWS. £/, key 2*&BFROF —BiE %, type S BHEDOF— 2 BIZ/RL TV
%. £/ hie IEEEOXMGEREZRLTE Y, F 1 518»EEE, & 2, 3 51 MrEEL
TH35.

selEnt (part, [], [name,color,price]) =« ««« -« )
key (Part , [na_me] ) IR T T T S ®
type (part ,name,char) = ¢« o ¢ v e e et et i e e e e @
type (part ,C0LOoT,char) ¢ v vt e e et e @
type(part’price'int) ............................ @

rel(stock, [part], [quantity])
key(stock, [part])
hie(stock,part,[],1:1)
type(stock,quantity,int)
rel(supply, [part], [])

key (supply, [part])
hie(supply,part,[],1:1)

4 3.9 FREERETER OH

Bl 2 ¥, #B&h (part) IKoV Tk, O T 3 oD EHE:, T/b bERT (name), £ (color), i
¥ (price) 2Ot HRIN TV S, i, RO F—BE:S @ I X > TR (name)
THEIrHFbrd. EREOT— 28T, QOB Lo T, ENENEH] (name),
(color) 1ZXXFH (char), fli#& (price) XEHE (int) THBZ Z L BARINTL 3.

T, REERIBRT - I -2 BT 258 1| EHEC, XV EROERBA~HET
RAMAD L. EAWCERE, F—BEORER VICEL TR, v X7 4550 EM A
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FERICEV., INORF A VICETIABPELE T T VBB OER N ¢ I°S-LD
SHESIC X 2ET3.

COMRBEHGER D> OBBROTELERT 5. EX (ent, selEnt) B X OB (rel) I
S2VBT, ENEFNLUTIKRTIETTRS.

o EKHIODER

FEBRERIOEEE 1 OO E L, BROLRTIE T 3.
ZOEROBELRHBE,ORIH L, BROBR 3.
F— R ERBIERS OB H L, BEROBY: L ST 3.
ZOEEKDF —RBEFBIEES ORI L, BROBH 5.
RO LAESR? L, BROTHEL B X HT.

AR oI o

o BED» b DER

1. ZEHER>»OBEEY 1 DRV L, BROARIL T 5.

ZOBEICBR LTV IEKOF —BiELRFIBRI>»OWMIE L, BRoBE:
t3 5.

3. XDMHEOBEMRRIERIOBRIVE L, BROBHEL T3,
4. F— 2 BRRIHBRIOBM OB L, BROEM L HIETT 3.
5.2 CHRYHLABROBKE, ¥—BiEr 3 5.

6. MOHLAERE27xr—~<v b L, BRoEELZTETHT.

N

AR TIX, xR DBMS & LT Prolog T4 v 7Y A v b LABFEE DBMS v I =
v—Z2EHuvk. Z0vIav—%iE, SQL [Date84] #ldo DML % LET¥ 52

I25-DB %* [ 3.9 DHEF BRI OVER LAY {2 —2 D DDL CRBINAF — £ =—
ZEEEMII0ICART. TOF— X R—XEHEL DBMS IKET &, 7 — 20 EHE AT
VARVF— X R—2 (ORHHB) HEHER EICEONS.

3.9 @ (1) cBAk [#B& (part) J 2%, £/ (2)(3) TENENEGR [FERT 2 (stock) J ,
[MAAT 3 (supply) | PEEINTLS. FIXEXBROBE, =00RH:, T4b bAH
(name), f& (color), K¥ & (size) BEBEINTVLS. ENEFNOTFT — 2 BT, BTRVLXF
% (charnot_null), 3XFE! (char), BHA! (int) TH 3. T4 F— B (key) 13451 (name)
THEIEHERERINTVS.

BE,IOXIBRT-EIXR—2EFROVERIFEMAT 2 DBMS KKZSEFTBEXTD
b, 2—F WA CRABHEORYOEBL 22 bDTH 3. I°S-DB AT % DBMS
TCIBRBERMBEHAEL T I LICLY, CoEEXEFIEL TV 3.

2HEEBICY T a2 L— X ORER R,
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database_definition
table part
attributes
name :char.not_null
color:char (1)
size:int
key name
table stock

attributes
part:char.not_null (2)
quantity:int

key part

table supply
attributes
o

part:char not_null
key part

end_database_definition

B 3.10 7 — X ~— XEZRDFI

3) MPF— 9 77 M AEHBLF 90— F705 5 LDERK

F—=ZDAoTOROLF —ZR—ZAOBHLHTE 2 L, RCHFPT— 2 2 ZH A8, £
P RERHER > OV — I RMA T o 75 6 XU F— 2 7 7 A MRS RER L
(3.6 @), =—FICHPAF— 22 ANLTHH 5 (M3.60). ¥y, v T4k SQL X
ZHOAATS Prolog 7o 77 Lk LTYERRE NS (DBMS KR F— A B#MHAD = — 7 4
Y74 2 FEODDIHEETS. 2OHIE, TORENREBICBER V). S s
REEETRBEINS.

COBRBTIR, MBS e T At 7 7 AL DEEE L O O—Bo N EE L
3. I’S-DBTCit, — B2 T 3 mOICHERVERT 2 0O — A [RGB EILE L
TEY, AL TEREZTRS.

F=R 77 ANRERT B0 —VORBETETILIF/PEL T 2L, £/, 7F—
277 AAEHREOLIVHDICT B LIS, RICBR~ZFH (BEOEVL IO RELTS)
KR TCTF— X T7FAADT7+—<yv MIRET 3.

(1) BIR T 2BIEOHE AP RIS VERE L LIRICT — X 2T 3.

(2) HEEEKDVT—HOTF— 2% ANT 30, BRI 28ED 5 b CASIAIRE
BT — 2T RTHERNTS.

(3) »2BEEICBI L TEMARIC 1n OXIGEIR2H 3 & ¥ i, n MOEEK L OEICT —
ZERENT 5.

T ()R, F-2 77402 —FORBLE L TELHTHS. [3.11
KEE CBEPBRL TV IHEOT - 2 BRMDOIREFICHE T 2 BERFl2RT. 22T
(a) BZ L DEAEABER L TV IEEDP OB L TOLHET, (1) IKHEI FETH 3. (b)
RYICERL T 3EEADRVDID2OBAL TW HETHS. (b) DX S rHEX
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Hd (a) Oﬁéfiﬁitééﬁ@ﬁﬁ{;ﬁﬁﬂﬂﬁé'c% b, 2—FDF— X7 7 L MERDOVEERRNE
ibh.‘}‘% 875*13'5.

A——"<a>'—B'mb ¢

(a) lED7F— 2% B—»A—-C OIF BIRL T3
BEOHIZVIE) CANTSE. F—2 774 1R
DIEX, B»Aa—Cb ichk 3

(b) EtkoF7— %% A—-C—B Dl (Eﬁ{?’f-b'maz,
BEORH#DRVIE) CANTS. F—27 740
AHoDIEIE, A-C—Bab ich 3

X311 EEDANBICXBF—27 74 rDE D

(B}, F—277 A OBHHEREZFDZOTHS. {3121, Iin OEERFR? D
37— EAR—ZATCOF—ZOBRMIBICE 27— 277 A ArDEBEVDHI%RRT. F— 2 EH»
REL BN R BIFYL, (3) K- IF S 2, BB LAt 3.

DED XS RFERNCLAA> T, EBICHUTICRIBMRIEICRS X5 IO —Z
u— VA7 e 788X F— 277 A EBEEXERT 3.

L RREED S 5BR L T 2HEOHDO—FLS V02 BRT 5.

2. ERLERRER E TN CBERT 2MEOLTORELRNT 5.

3. REEE T RGERENBETL #r‘oﬁb:@“

4. BBRL TV 3 AT, TOEEKLN R T TISBRI AT 2BE %2 BRT 3.

5. BT RTERENDET42EVRT.

IOESILT, AT —F e — FAT 0 /T4, BT — 2 7 x— v MEEEsT
%lg&w K7 e 77 60fl%RT. 707 J Lk load BBEE (1) 2FFUHT I EICKVE
Bighs. 7u 77 4, abolish (D) 5| EHMOBH»E 25| 8OELEL L, &RIFF 1
FIMEELVRELRHET IRETH D, i readln (Q) RF %774 150 175t

3RH, E1BMICE—tF 2 RECHB. 2L, KTa— FOID LR BFICOLT
BO(ZEY 2 V) 2 B—{ET 3.



EI3E BB EHVAESf YA —v X T L

o B Y

A | X B lY A B |z

ar | x1 b1 | y1 a; | b1 | z:

asz X2 b2 Y2 ai bz Z3
bs Ys as bs Z3

(a) a & B I Iin OREBREARSD 57— 2 X—2DH|

ai bl
X1 Y1
2% b 2
Xo ye
[NL] bs
b1 ys3
pA! [NL]
a; a1
Z1 X1
[NL] b,
b2 z 1
Y2 bs
ai Zy
Zo [NL]
[NL] az
o X2
Y3 b,
az Zj
Z3 [NL]
[NL] [NL]
[NL]
(b) @ BEICAHT B () B ZHICAHT
F—R27F7AN Vot I i

X 3.12 7 — X RBMIFIC X 32 EFREOE L
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load(DataFile) :- \
see(DataFile),
repeat,
readIn(Part),
partRead(Part),
next,
abolish(next,0), « « ¢ = v o v oot oo oo m o ucu o u e C) (1)
repeat,
readIn(Part), « « « ¢ ¢ ¢ s vttt et i CD
supplyRead (Part),
next,
abolish(next,0),
seen,

1

partRead([]):- \
asserta(next),
1

partRead(Part):-
readIn(Color), (2)
readIn(Price), _
execSQL((insert_into part:(Part,Color,Price))), .-« .- ®
readIn(Quantity),
stockRead (Part,Quantity), J

',
stockRead(_, []):-
!

stockRead(Part,Quantity):- (3)
execSQL((insert_into stock:(Part,Quantity))), -« - @

i,

supplyRead ([]):-
asserta(next),
'

supplyRead (Part) : - (4)
execSQL((insert_into supply:(Part))), =« «« ¢ e o v ®
!,

X 3.13 F7 — X &MB 7 2 7 7 L Dfl
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partRead (2), stockRead (3), supplyRead (4) 2*, W ¥ N =2 DBER, [ (part) J ,
[ZEEF % (stock) |, ¥AAT 3 (supply) ] DABHDF— X OMIMEHE LTV 3. execSQL
(@@®) it SQL X% FFUHIFREET, 514 DBMS iK5|EEI N 3.

RVELA I2S-DBTI>, 7744075 —<y FORIVICBALTZORE, BIE2FTX 3
7w 7o alk, ER LAV, [2S-DBRERODLRVZ—FERLD, 2D XS hiEE%
Fok7u 77 a%ERTEISKRTILEEIBRINTLS.

You have 3 relations, "part", "stock" and "supply".
Please make a datafile in the format as showm bellow:

name (int) ; name of a part N
color(char) ; color of the part

price(int) ; price of the part

quantity(char) ; quantity of the part which is stocked

/* Here, 1 block for "part" and "stock" ends. Put <nl> to show (1)
the end of blocks, or repeat another block in the same format
as shown above.

*/
part(char) ; name of a part which is supplied N

/* Here, 1 block for "supply" ends. Put <nl> to show the end of (2)
blocks, or repeat another block in the same format as shown
above.

*/ J
X 3.14 F— % 7 7 4 LHEBEZEDH

3.14iF, F—27 74 vHEEZBEOH T, M313 ICKHBTEDOTHE. ZoD 7oy
7 (1)(2) 2oR2F—277A1rEERT I L3FBBRLTVS. T vy 7 (1) CHIE,
(B (part) | , [#EE T 3 (stock) | OF— 2%, k7T oy s (2) CBRK, MATS
(supply) | OF =X ZERL TV 3.

DBMS K X > TR F— 2 R— 2 0—EHMEFEE» R0 ko, D VERO L= —
FR7—ZOEFEERICEZE LAVETF — 22BN TELVLES®D 2. P XAF AT —
FDERFEHICEB LTS o 77 4%2ERT 240, 20X S5 2lE2 PO ULoOEBELT
WAREERD.

DX, F—EAR—ZXEHE 77/ 1% DBMS iICH | EFEL, FIF—Z 7+ —<v b
BB Lo TERLAEF— 2 77 AV 07 — 20— YRS a7 S0 %2FHALT
BT A2 I, 2—FRELBBEF— XA R—XE2FITEHRTES.

3.4.5 {EIF - FIBEXIE

FBIR (HBVITE 2 REE) ORVEF — 2 X=X (UTF, BEF— 2 R— X LFER) 2
SERT DL, FIARKICIZVE. ZoRE TR, BREEIC L 2RKKALY = — ¥ICRiHt
LT, F—2R—20#&EBRT MEREORE L 20RHEZRAS 3.
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(1) IR O®RE

RVEF— 2 R—ZOMEABRER, 2P BEE T L RTFAB IR
BFELL., EITEKRYZTALTR, 2—FICEBREBICIIRBA v X —T7 = — 2 %@L
THEEF—2x—2%2FALTH L0, ARICZOBANINIRKRERLEERT 3.
CDESIBBREAVEZT72—23, DML 2EBX 3LREHLRL RZDT2—HFITL>TH
BHETH3. _

YRAFLARBRRICUA-TCEFREERL2 77 vERICEHTE. 2 LT, BEEE
FT3RIC TS vRR 77 vBEOKE:RTY. 75 vERE 2 —FOBFEDOT — %
R—=ZDEFNL (O—F) 2ELTHH, 75 vEER, BEOREF— 4 —20EE%
ZDFFEERLTVE. HoTHBEIC KXo T2—FPRBELTVETF — XA R—XDEE L E
BROBVETF — 2 XR—XDBEDOTEEZ, fld o TRIET 5 e A TE 3. ThbHHE
KEoTvRF AR, BIEF— 4 R—2 P 2—FOERIC (DA L BEEATIR) T2
BoTVEREI PR TIHCES. ik, AREOLBI DL TFTRS.

HEDORER, 77 vERXT I vBECHE L v b hrd L, 2077 vERHEIC
SHIGT AREERLZ 2 —FOF— 2= KT 3H LY, AR —FEI»EHL
TORDPEBELTOAERLERLT, A V2 Ea—ICAS. R#EE L attention &
LTRIEENZDT, D attention L 2D L D7 T vER% I2S-IDICB ¥ EF L iC
LoT, BERDEDDA v 2 € a—5BHRENS.

—F, 7OVER»T I VvEBECEETE (BEND), ThOLBREF—ZR—20
BEFL—FOERICEDBEAONBZ L BEONIRE, Co77vEREFERALTVS
DBMS @ DML i L, REZEFTT 2. REMLRM () chvr ik, BEFK
WLAELEXROBRY 2 —FICFT. BREBES [22) OB, I°5-DB RRFEERXD
FIRErLVOLrRERTIGIANLICEOERE2RA L. COBE—HFICTZOoD:E
REPEZL NS, —DOREHR*—BFRM LT, 7—20BIWEE2TS5 VS 3DTH
3. b3 —DORBREERXDODANCESZ ZtTH5. o FIHATBELFER.

(2) attention X ¢ DMNE

TIVvERE T VIBEREREICEREN D 5 BED attention ¥ TOMEERLITIC
Y.

(1) frame_not_exist

BREERLD 7S v EENODIBF 7 v —Lh 7 7 VIBERICHEELRAVES
WKERENE. ThiE, MR F AL vyouE T THORD - AEENICOWLTREKRER
DREINEILICKHIET 2 (H3.6 DIFED LS ARRERLOHITH 3. ).

ZDBE, 2 ODTREREAEZONDS. 1 o, A LEKROEFE I V—LRT TV
BEPICEELAVCEETHS. 35 1ok, AEEIANINEEETHE. 20
ROV RATALAR, FELAVEINABFAORERE LY 7 vBELVEL, TORBR
ICRE> CTHLE %R T 5.
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(4)

EIE BNEREAVEL VEL2a—v 2T L

I, BFELAVLENALBFA 7 Vv—-L0RKEL2 77 viEPFcERT3. 7
S VG TRBFEOERT 3 EE action DERRCHFEINTH Y, goal B XU
precondition T& L ICHIFEINT WS, 22T, 2D 7 L—AICHET 5 AR S
375 viEEFDO 7 L— LR TOECERT 3.

1. action THET 3.
2. goal THET 3.
3. precondition THET 3.

BRETR->-THBONABERH 7 L—LD7 L —LZIo0T, AEFETH 27 %
2—PICERT 3. FEECH LY, 7TV—LELEBIHRIE. £S5 TRVES
P BRICKX > TERIBRO R P> 25HER, TOBHORBEI L R TLDT TV
BEORICHEELRVEETHSE. TOLE, VAT LRT I VEBEICEZOEFY
v—LkAMIMAS.

slot_not_exist

TIVvERBARODIEF I L —LDHDZRuy v, TIvEECTHIET R e
AONZEF7V—LIKHEELRVHEKEREINS. £k, 7S VvERRNDODH 3
BiFE 7 v— 4t HloBFE 7 v— L 0E o (link) 207 7 vEEER OIS 3 BiF
ZUv—LBICHEELAVEESIC ERI NG, ST, R F AL vo, BEoRE:HE
DEFELVCBYEOFEEZTRRL TV 3.

Z D attention ICDWVWTIE, YA FAR—FIEF 7 v — 2 ICEHEZEBMNT 3 »
¥50%Bh3. 2—FOREN EBMT3] 20, BF7Lv—4aicHLVERZE
ms3.

slot_not_same

2T IV —LDHDIR oy VOENRTIVERE SIS vBECRRD L ¥k
R &N 3 attention TH 3 (H36DE2D LS ARKRERLOHITH 2. ). Zhic
i, Zo0HEXFET S, —2RFLVEED 3 WITBFOBEDBIE»RE S
NEBETHSE. d5—21, REERXCHEON AL ZDEICHICT 2EEL T
T VvEBENDD BEKDORIEETH D, D3I ETOEKER T T vEBENDDH 3
EERPEETE (HE2VIREINB)HETHB BIE, [TH) ik (%) c&Fh
BLEXDBIENTES).

TP FREDLICREASOBRLD I PRAL, BR2D 25 IRFTEEL X
SiICRvy MERBEHRA . BRI RVESRA v 2 ¥a—%FEHKL, BECICL
THLOBF T v —a%ERT 3.

class_not_exist

REBERXDO7 7 vEHADH BT 7 v—ant7 I VEBEAKFELRVES
HEREND (3.6 D compnay @ *ED XS AELFA(Tv—4)DFITH3.). 2h
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K, Zo0BEVPFEETSE. —DRWMEF AL Yy OREDEKICOVTAAIN
AT, ) —DRBHOLFORZENANINE-HZFETHS.

2-—FRAVIE2—%ERHL, BERIGLTHLVEFAT7 V- 2EKT 3.

(5) attr_not_same

BRRERXDOTI vERANOH LTV — L0 BHER T I v EBERNOXWIGT 3
EBRLNEIHIBFA T Vv—LDBHEL > TOARAVLVEESERING. T, HBE
HORMOBHYIMRENSE L LTIHREINLEETHS.

VAT LR EORED, DLIEFAORBKETH I bR —FICEN, £E3THE LD
EZOEFT7 v —LiICBELEFHAZICEMT 3.

BED XS nBETE, MEIrELAREERLZFHI LT VX Ea—
2ER L, RERHBRICBIERZMA 5. FH ) 2B o Ntk CIIBORIT L BIME
MICREABLRECR RO, KV RXRFALATHIA Vv EEa—i, FBILROF—F=—
ZBRVERE L £ o L FIBROBES, BETHOTT b 2. BRLLTELNIEBIE
IROREBRETER T, 5 1 EVERIC (FIARIC) BB L o AREFEERLHFHY
ELCRBICANLABESLRILICARB.

315177 VIBEMBIESNTOIRFERT. 4 HOBN 7 L —o%, REIHFHA
VEAERLTOLS. ERTRINALBA»XIEH (K36) 0 (1) THEOND 7T V&
%, —HR, RRTRINIFELENER (5), B) ThixbhikdDTH 3.

UToigkAT, 51X 3.6 oR0ES 2T, (1) ~ (3) T % 3Bk supply, stock, part
OoRBF—EX—ZFREIND (DQOD). (4) PDRFEERX (®) i* = DA TORE
F—ER—=ZIHELTW3. (5) T7 7 vEBEICHFLEL R VWA company 2t (D®), %
7= (8) TIXE L < B1F construct RFIRERLICH b 20T, KBERICREINEF L L
7V —ALDVERE N B. company ICB§ L Tt supply 7 V—4ICRX 2y b prexist:where:
(precondition @ exist:where:) d X HN 3.

(3) B#EF— 5 ~—XDIEE

B3.16 iIKF— 2 x—ZXBIEDOFIHERT. BERICHIGT 2877 vBErHoOoNn 3
b, TN XY BERDOREEE % RE (Database Definition in DDL), SIEMRT — % ~—
2O ZFHEB EICVES. FABESTER L FRRIC, A — AR ciid S A%
AOTEMT -2 7 7 A VIR ES LV T — X R—2BIEES v 7 J 4 (Program & Data
File Spec. for Database Modification) Z/ER3 % (4 3.6 DQ@#*XfIT 2 XfFEHITH
%). Z OtEERE (specification) IC LA > TR EN AT -2 774 vk T 075
LTHML B0, [HRD 7 — X <— X (Old Database) DEIE%Z bR D > ¥ % H
MICB T = LIC K > TBIERT — # X— 2 (New Database) 2*BEI 3 (Fl, O®).

TDXSIC, ’S-DBRBET B ~EMMR (F) 2 o< HLEVELTEL, HVD
DEMBETBEVIFERE-TVE., COFERTFT—ZR—XOPEIFKEL 2B &,
REORBHEBELEL T ONBEIEBEIC RS, LAL, KV 2T LD0ELIHRR



58

1

FEIEFHFEREHVAEA VEY 22—V AT A

content
database: maker_db

o p 7? [ ot ]

{ N,
iqsupply \

how_many: 1
a: c_where:
p: exist:

what: o-———~\

£
j

how_many: n
where: O—]

i B cond_preced:
A L)
'z j
part part-1 4part-2 Ve ware-

¥

instance: ’ house-1 warehouse
1% instance:
o ZE—— N—O
attributes: attributes:
O—l

O~
O]

super:
o

—O
super:
/ 5

rice name_ organization flace

X 3.15 77 vEDEIE

physical_object eplor




4.

12S-DB

Correct Domain model ‘InterVieW
<«

)

& Re-Design
v , v o User
New New Domain 01ld Domain
Design Model Model
t
Make Program &
Define new Database Data File Spec. for
in DDL Database Modification
¥ ¥ 2
Dekabase M
in DDL
Q O
Modify Database {¢&—— Data to
be added

DBMS

New Old

Database Database

X 3.16 ¥ — X — X{EIEDFIRE

59



60 FEIE FNEREZAVCEA VEE2—YRFT A

BEAV_ATONIERF — 2 R—ZOEE - FIAXIRCH Y, XERIEIZ LAV EEZXD
3. DBMS OFICHARBEEEL R bERTIREEEZF oL b0V EETS. LAL,
KL RFATRTF—ER—ZBET 0 VI LPERC DI04 T 2D, ZD XS i
BERGERAL TV L.

e, BVELA I’S-DBTREBIFL LT, » 2BRAOBEDENL F L wEROEMD
HEZERBLTEY, RIELREBEDOBIEICDVLTIREE LT L,

(4) FIARFOXIE

M 3.17 KRRLABOFNERT. 2—FOANLAREERX (075 vEH) »*R
VEF — 2 x—XORE#BE (77 vBE) KEALTV3 L, I’SDBii 07 5 vEHR
(Plan-Representation) % & ©iC DML %35 (DML-Representation) ICZ# L TEERICK
F%xf1% 5 (Make Selection). I’S-DBTI}, CDEHRS T X s a vEBEOTHFoTL
3. (BHAHOr— AL, DML IKKFT 20 CHEMAT S DML J b icBh 34—ty b
HBHEERS.)

Translate Plan-Representation
into DML-Representation

Y

Make Selection
—_—

S

Yes

Relax
a Condition Show Result

Y
‘Make Re-Selection

No

Show the Reason of
Selection Fail

& 3.17 RELE OFIH

BREBEERHZ2 (Result = nil 7) TRFNIE, I’S-DBIE = ORBEHIRIILAdDELTE
DFERE 2 — ¥ IR L (Show Result), BURKRERXDANIKERES. BEAIZLICR- &
&, RERH L% ., CO-OP oHFE#IIEE (Corrective Indirect Response) [Kaplan83]
EERRDICEERFRHASE. COBERI—FRANLAET —XORFEORED 3 Vit
A—FDOF = FR=Z AT IRBOTEZBELALDDTH 3.
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CO-OP RRFA v 27z —2OBHEEA*ERL T AT, F— 2 —XDOREBEEE
CEHT 2 HRERBORBNH (BXHE) 042 v, MQL ¢ FERFEIRE LR
HIEEDERERI TR [?S-DBTIR, f VA a—K ko Ta—F2bBAF AL v
BT 35BS T CR 7 IVEBE L WY BTV XA T LARIKELELTVWEDT, THDFEH
2RATVS,

BREERFLBLRI0R, RREERLOHNEER2 W ALTF— 2 AFELTVARVE E
TH3%. CO-OP ® MQL Cit, REROXNRE L 2 28E%/ —F, fli%2 V23377
TEHOCT. BREBROFER%, / — VO KBRER2TES CtickoTRET 3. filxid
BREILBERB)—FVIFETDIEER, 20/ — P T2882ERTHS. i
H3Y) vI/BELTHEAEELZ T Rt TICHEIB LRI TR, 2D Y v 27 ICET
B&EE (DY v/ CoEENE ) — FICHIGT 2 &B0RER) #*FEET» 3. I°S-DBD
58, RRERLOFIKIEHER, 77 vERAD (B, &, Bt EOBRK) c v 32
HOBETELTHWS. T CI0ESY»L 3 >HZIEICE YKL 2 ricX > T CO-OP
t ERRDRINIEGOEMETR S .

CO-OP Tk FAA vy ORBIEFT 2ERLER —fTbhvikd, MQL Lo3~
TD) — FICDOLTHN, BRENGEYERT 2. —F I°’S-DBOFEIERIE 77 v O
BEBATVIOT, L VA AFHRE Ao TV 2EIRE»SIFICEMLTL X, BR
YRIET 3. F— X %HE U 3EBOFNIEEIC [ precondition — goal | D@ F DT, B
R 27— X LT, €D precondition 2RIL L TOARFNIET—2ZE LAV (LA
HoTF—ZR—=XIIHDHFEL V). £ CREMBGREIEIC R > & & ¥ 1L, precondition
il NTORVI 28>, BEENICRUTICRTIECAE:2TRS.

(1) precondition Z*RILL TV AWV YREL, T2 LbEL TV AHIHIFEHELRIT LT
REZTRS.

(2) DRI ZETRYNIE, D precondition ZEILL TV AW I t2tbp» 3. i,
ZOFETHNW, FRRIMICHS 2 iCh 3.

(3) MICEKEAEX b D ¥ T IX, goal [ICERE  2DIT > T, BERRZHET.

77 vERRATI, ffEHERHE X ey MCEXbNAETERIATVS. 22T
FoFFETcTI vERIPOEFA7L—LDRay FVEERL, TRNEERIBRL T
THIFIGERITFLTHL.

1. 7 v — AN T} precondition, goal DI T:E L.

2. precondition ¥ 721t goal ATk, AR HIHIEHETHZ2 A vy b, BHESFBERICKR -
TW3 Ry b, exist:what: X v FDIETER.

2 0B, Aoy POWEOEVICERL TV, AFRICKEEKIANZI DD (L
2\ part %) L BERICANAVDID (R AW tite F) »*H 234D, ENOTIREERICR
NEDDODIES RBEVEREZ DD, 74, exist:what: 2oy M, ZEDT7L—4ARELT
VWEAEBONERERT L. 22T, IDIETR oy FEBATOL TR, BT 30



62 EI3IE BN EHOAEL VY Ea—v T A

FHAIFICIAL Ro T ek, fIFEZR T LTV L LS ERTRHS L E X
bha.
BRELXBOBRRPEXBINOBER T A FAXRICHELE LEdbDoThHhiY, RESE,
part.of DHERDOEM%Z = —FICfTV, TORKIFRKH» S »rO0BRETRS. i,
ko BERPEETNE, I°S-DB X 2 0BH % 2 —FICHRT 3.

COBRRMBEOF S, FINSEOEEEICOVTOEFRMN T2 cE 340, EROR
ErkHIBEDHENICCEIHEENDEETHB. 2R LIDXS BV OTHE
REFOPICOVTRETORMAD Y, BROKHAIERINLT VLS.

3.4.6 I°S-DB ¥ XIS

22 MITBRARAXIKTF—ZR—2F, TOWMRETH IR (F AL V) DEFr o
T3, ZDhED, F—AR—IX2EEFT I LDICREDOF AL vOEFA 2T ILE
55, I°S-DB BB A VAL YA Ea—ICkoTa—F2b F AL viCET 3
MEES|IEHL, CoEFAEERFARS. I OEWkT I°S-DB i}, —BOSNESEETEY X
FLATHBEEXS. I°S-DBTIR, BELA-MEE 7S v EHTELTVS. 20RO,
ERICEE T AMEBIITICRT IO, 77 vERIKET 3 b0TH 5.

o Btk (&F) L TORE

o B3 (BF) ¢ TORE

o EtRLBEOBUN ¥

o ELRMOFEEE, part_of ORI
. 2 SOMEM O

o BIEO RS

T, v X7 625 BEONSE» 0 BEL, BT 3.

BIRF— 2 R—20OREE T, ThbBEEIEOBS I, I’S-DBIk EF, =—¥
BHOPLORABLTOABRELAVT — X R—A T 2 —BORRERT 2 BT L
TTIVvBEICEHRT S, RIC,BoNAET I vEBEREBIC2—FICA v i ¥a—%Fh
5. TZTRYRTF AR, HbH LS IPS-LD 2> T\ 3505 (ARISEE) 2 w3 o &
KXo THi2 RT3 CORBCREROTFT — X R—-2ARIFHELT, 2—FRF— X
R=Z2FFERATIIERLIC, AV ZE2a— B RThIT R bRV,

RISV AT LT, BRBOF— 2 R—2%BVEL, BE - FIAXE2TS. =2 —¥FIKEEIC
REF— 2 R=—ZZFE-THIHLI DI THE. 2—FREOBRETCHVLTHLEF—Fx—
2T BA A=V ERBECRRERLEAANT S, 2—FDA A - L EBOF— F X —
2DOBENRRB L, VAT LR EDER > TR ERBL, 2— I/ v EZEa—%
FOBEBEELF— I R—XDBER2TRS. CORHERER, 7S vERL 7 vigEx
FTHEZ T RbNE. BRICF—AX—X%2FHATI ik, 2—FIK > TRVHK
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ERVFESTHTHDTHBIERS, HoTWBIBICHLL BOAOAER, /A2 —
FIRMNDP BP0 X SRBETIERR S ETNS. [2S-DB I, c b RHELF—
FAR—ZIBEEZMA B LIC L s TRAIC—FOERP BT ISR DDICESTT
WSENFTES. CORKERIC=—FICHH L TE3V X742 EHALTI VAR D,
FiieicTT L BER, MEEEE L T\ 30T I°S-DB i, BIMEITIC X 2 EREE 2T
TWBEVR3,

BB EAIREIC T A S b X o THELBFIBAIRUTO LS IcEF e HB L ATES.

1. BB OKRET Y A4 viCBET 2B oBEFEETRLTD LW,

BB AT Ca—Y 20 F AL YICET 2R T RCHIEHIT It REEL
AAIBETH S, Lo LEIRBINZEAT 3 = Lt iC X - TEHOBITcOME o BE »
TETRLTHIVED, ToEECcoOTLEL2ETMEEZ B L M2 VERMIZE
bFCEHTRETHD. T, A —-VEHEIBEUICHEABRECE A LESICIE, B
BICHEBICEAZ RS DLV, ThDLICX Y, 2—VFOoRHEZRO T ENTES.

2. F=AR—ZZFIHT B L H2—F ORI R, FLOER ELZET. F
REOERICHMLTE 3.

Fe=2R=2%FHTEII R, BRELISELTLAEF— A= DT —
FILEZ R BRREEIBOBORIBE 2D, X0, BEREICEEVI 24
Dol XIRFEOHEI—FHREIDOVABTIR, VAT ARXIGHATEETH 3.

SDEI,IPSDBRF— X R—ADEE - FIFXIBL AF AT D24, 2—F IR
VEC AT L%RFEoTHHLW, TOEBTHEZEEB L T S ACEHNEBREHVEA
HESBETIEBL AT LTHBI VS T enrTE S,

3.5 ®E

AECH, BN HOCCT - A R—ADOBEA* BT I3HNA v E ¥a—v X T4
I2S-DBIc DWW Tih~ 7=,

I°S-DB i, BB b L ICF — 2 ~x—2%RET 3. 2LT2—FRHEALTY
bV, FOBEBTCEULAMBEAZTHIIC, SOICBVFAf vEFAREET I
RH4D. COXSILBNBFEABALAI LKLY, v XRT7402—F ([ VX E2—D
ZFF) oREIELING.
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4.1 &8

KETRAVEIEC2a— v X7 LQEBBEEICOVLTiIR~ 3.

FEIET, BBTORBBEATRY LY, chix@WE T 2808 ERAVEAL v £
Ea— v XFLIKDOTRETL A ZOo0FER, EROERICHE&E >LdD0TH Y,
AVEICa—%2BLTEBLA-FEBOBFFHZERLTOVRVL., Z20k0,

o LB v A a—TLAZLAHBEME L LAERMERYIRT.
o AV ETE—, BERT 2 (HHH»SW).

Vo RHEEYRD B.

AEC, - ORIEICKLT 3 2010, I2S-LD ISR L A% FEEIc oL Tk~ 3. &
DETEEL, A VA2 — 2 BLTHEBLARA R T — A R—ZDF AL vEFLEE
W BFAT 3200 0T, AEOLH, BlLR CORMRE S LT, EARERE
ORTRREL—FICER S Z L 2 TTRECT 5. |

KETTE S, I°S-LD OEIES L 2 EMEEOBIRIC oW TEE T 3. 4.3 fiT, I°S-LD it
L =22BEEIC DV TiRr 3. )

4.2 FEHEE

EoETRANIE SIS, PS-IDHA v A2 —%BLCHEBTS F AL viCHT 355
RAZLLLTFTOE21caion 3.

1. FAAvOFES%2 77 viBETCER LAV AL vEFL
2. Bl v—LDBRXuy MICABHEE

3. BFEOBEEER ¢ 2 0EAF O BEH:

65



66 BAE [ v 2 a— v 2T 4L EEEAE

K?E%%?u,4va;—ﬁKE%Lt:nboﬁ%%Ff%v:tc—ﬂkt,
BRD H 250 % KA v XA CERLTEET 2. CoX5 T 2T45 20, Lito
BHFEECBE L CUTOMBERZZEBENR L LTEATS.

(1) FA4v7L—n

FAL vRICHEET BIEE) (BhF) £k (£F) 2k $ 3.

(2) BFOTHEET7 LV— 4
BFEl7v—aDRoy MCAZBIEOBAE LRI 3.

(3) &FOHET v —4
ZF b kAL, AL, B, ARZ0BRICH 2thoLFHEIERT 3.

INOLOREEEOFEMICOWVTIE, 4.3.1 THR~B.
ZLTINLDOEEREET 32010, BED I2S-LD IC =20 BRBE RN 5. LI
T, 2BBREOME R R~ 3.

(a) FAAL v 7 v —aopEEL
FAf v 7 v—oklEELL CRET3.

(b) FAA VICIKFT 2BFOHE7 L — LDERK

KA YT EKHFAOHE T V- LBTFET S L5 IHRL, £ F AL VICEL
FeRwmBEERRT 5.

(c) BFOEAREEDRME

RS T V-2 P AL vy EICEBIELTIREET 2. 4, EFOBHES
[FI1ZEE, part.of R Y ORRICH 2 BFICKH LT, BFRADOEE T v —LfBIC KA, v &
R 3.

IO DEBEEEDFMICOWVTI, 4.3.2 THRR 3,

RBBEDA VAL —TI, FAL VEFALRIRITOIEE*BILHIC, £37€0
FALVICEENIBFACEFAZFHIVICLTEBM N AL v 28T 2. TLTEOHE
BFAL OB OEBREBRED F A VICEATAILICX > T, 2—FOHAZERKL
b, =X VRERMALE BRI 25X L2EHLTWS. Z0 X5 A
PHOAEAL vEZE—ICELTIR, 44 8iTRRD.

4.3 I?S-Lp ~NDFBEEBED TN
KETTIE, I2S-ID A4 v X €a—%BULTF AL VICET 25058 228 T23260

FHEICOVTHRRZ., 9, 2RO R RIS OOLTR~R, RIS, Hx OMEO¥EE
FHEICOLTR~S. 2L T, 2B I N LHBFEOBKICOVLTIR~S.
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4.3.1 FBENROHE

RE TR, AEEEEECEENE ¢ T2 SEEOFERIC OV T, #ED I2S-LD 5 &
HE L oshd 5.

1) FX4>7L—4

FAL v ZUr—4ai}, PAL viCE T 2EHPEEICET 2EHE2i R T 3.

BRETBRRLLIC, AV EIY2—OfRELTH4AL () KRT LI havF vt
(content) 7V —ABDEREINZ. 2V F Y P77V —AIKR, FAL VICEZNIHFAL
ZFEDA VY ARy 2 ENENICIRT S verb X2y b ¥ noun X9y FHAFELTVS.
FAfvIv—ald, 20avivisr—o®—EkLAd DTHS. FAfVvIL—
LI, B Aoy b verb, £ZF X 2w bt noun, LT 4 Y XX Y XXy | instances
BHEELTYVS ([4.1(b). veth X vy MCR FAf VICEETNZHFDY X 28R
I, noun XUy MCIREFADOY X pAEBREINTVS. Thbdb, FAfvyIv—np
CEFCEAFDOHMMICKT LTHA v 2 %25F > TW 3B, instanceds 2 o v T, FAAS v
TU—bLDA VARV RIIHEBavFiy b 7L—apitRIN T3, RETHERS X
SIS, FAf v v —sniifErvisBeidf@inhdoe, BN F A v v—2s%k5dk
9 % superclassis X vy FAFELTWVWS. £k, FAL v 7L —oDEETIk, LD
FAL vy Z Vv —LD verb oy b ¥ noun 20y FOREIFPEKIND.

content

name: makerDB

domain: company

verb: [construct-1,supply-1]
noun: [part-1,part-2]

(a) avFv 7 v —L0fl

maker: domain

super_class_is: [company]
instance_is:

verb: [construct,supply]
noun: [part,company]

maker: content

verb: [construct-1,supply-1]
noun: [part-1,part-2,company-1]

(b) FAL v 7 v —LDf

41 zavFvyb7Zr—LEtFAfvIL—~A



68 FTAE A VR 2 —v 2T L L ETEEE

BIF, FAfvILv—bktavFvizv—akEneh, [FA4 £ :domain] [F
A4 v4:content ] ¥ FEILT 3.

(2) BHRADHEIL—4

BFOBRET L—LICi}, VA viICE T 3BFICBIE T 3 e % RS 5. I%5-Ip T
i, 4.2 (@) KRLAF AL VENOHFAOHE IV —LOARFEL TV E. 20
FOFHE7 L —LICE, BEEE&X oy F valueclass 2*FLELTH Y, HFE7v—L0%
2oy MCABBEOEROY X bRt E N TV 5. §il X iF, goal:exist:what: DBEEE
#51% physicalObject, part, building TH» 3. T D X 5 KERDOEBFOHE 7 L —AIKIkE
TOF AL VICET 3 EEMBEL Tk, KEFBETE FAf YT CHETL—2
EROLSIKCHEET 3. 2L T, &F A4 vHBEOBERI F AL vITOHEE 7 v — 41T,
FAL v ZEOEEIE F AL VIKBEOBHE Y L—LiCiRT 3 (42 (). A ¥4
VIRBEOBEE 7L — LI, RO F AL VICBOWTEOBFEICERT 20EHFED Y X b
IR T 2 O DERENF X o v + cond_preced ZRHIFMMZ 3.

HFOHEIL—LDRay MIEFADY X M EERTEZ X, BHFEOFESOLFH
OFHERICKTL TR, VY2 2FEZZLICHATS. 2, HFOHEIL—L 2 F AL T
LICEO LD, BIFORRIP O F AL v I L —L2BBTRIeRTES. ThDL, B
FDHEL O F AL YOREEADFEA v X RONT VS,

LT, BF0FHE7 L —LIBLTR, FAS vSTOHFEE7 v — 2% (BFL :com ) ,
FAf VIRFEORE7 v — 0% (BIFAL: F AL v£) tFRiLT 3.

(3) BRENHEEIL—4

ZFADEE 7 v—4ili, VAL viICE T 2EFICEET 2R EELET 5.

RERD I2S-LD T, 4.3 (a) KRT X AEFAT L —apERENTOE. ZDEF
7v—24ait, EABE& X o v b superclassis £ BHEX v v b attributes ZHFo TV 3. &
NHoDRB Yy MCIEENREN, EDF AL VICBOTEFAD BEIC S L2485 (24
RHREE) ¢ 2 oLFEFOREIRBEI N TS,

AETHEEE TR, ZFKCELCLAFES v —L2EALEET3. £AME TV —4
i, REEDEZFT L—4 ([ 4.3 () o T ARy P OffIC, FIFEEE (synonym) =
oy b, K (partof) 2 vy b, B#ERF (Whenoattr) X vy M %D (X 4.3 (b)).
FFEER oy MiCR, TORFALRAILEREFOLFALZILRT 5. MOBRZ v v MTIZ,
20&FA%X B> LTHAET? ) 2% T2. BERRXoy MiCiE, noun 77 ¥ v
FEverb 77y 2B, 2OLFAERBEL LTHOEH, BIFO Y X P XENETNE
REN3. ERINAEFHOEE 7 v — LR EFOBIE T v —2olBICHESE NS .
&7 L —LOREETIR, a7 v — 4D 3 D attributes 2 vy FAREEIND.

ZFADEE 7 V—LOBHERR oy FD vertb 77 vy MCEDEFEZBHEL LT
BFE0Y X b RERT S L}, BFAOHE> DHFEOMBMICK T IR, v A REDI &
ICHIMT 2. - GFAOHBE 7 V—L0RBRE VAL v LIKFERIET2 X, 2D

LB 7 L—AIC oL T REICBER oy FE2FEALTYS (2 ¥, 17— VBH).




3. I2S-LD ~D%EERE DA

construct

value_class:
goal: exist
what: [physicalObject,part,building]
action: make_exist
precondition: exist:
what: [physicalObject,part,material]

(a) ¥ A4 vRLOBTRSE Y L— 40H

verbs

construct: maker 1

construct: com
super_class_is: o— super_class_is: O—
value_class: value_class:
goal: exist: goal: exist:
what: [physicalObject] what: [part]
where: [place] where: [factory]
action: make_exist

action: make_exist ne 1
precondition: exist: precondition: exist:
what: [physicalObject] what: [part]

where: [factory]

where: [place]
cond_preced: [supply]

(b) F AL VIKFOBFFHE 7 v —LDFI

X 4.2 BhF OFEE ¢ 2 EKEE



70. BAE A VR a—Y T A L¥EEEE

warehouse

super_class_is: [physicalObject]
attributes: [address,volume]

(a) BEERDLF 7 v — L DOHF

warehouse: maker

super_class_is: [physicalObject]
attributes: [address,volume]
synonym: [ ]
part_of: [company]
when_attr:

noun: [ ]

verb: [stock]

(b) ZFBE 7 v — L OF

M 4.3 ZF7 v — 4 L ZEEEE

ZHEOBE 7 v — LDLZREED, BFRADHGFED» O F AL vORBE~ADRA v X ITHAT
B3I EEEBRLTVWA.

T, &7 v— o e BRABE 7 v — 200 A, (HEBES com ),
(BFL: P A4 Y tERiLT 5.

4.3.2 $FEH*

FIECRARASEEOME 2B T 3 2010, So0%BAL % [°S-ID IcRML 4. %
DEBOHEICOVWTHUTICHRRS.

(1) FXL 7L —LDEEL
FLAEBRLAV AL vRDBNICER L F AL v BRI CREET 3.

a. FILLWFAASA DS A v 22— %2FEHLAFV AL VIR TEFFAfvy7L—
LEERL, avF Yy b7 —4LD verb ATy b noun R wy MIEBRENTHLEE)
FEELFAEZENEN, FAL VYT L —LD verb X2y b ¥ noun A2y MCEEHRT 2. £
LTIVFYRIL—LRIDFAL VY IL—LDL VYREAVRLTB. RIS, FAL Y
TV —LDBBORD L, EDEHAFT LV A v 7L —ADEFHIICEENB F AL Y
T —LxELHET.

ZLT, 202 bEFT 3HFAPCEKADEIRIZVIR AL v 7L — L% BY, 20D
FAL YAV REEC2—%E B LAV A vOEN I SR THEZHhA2—FICBNRNE. 2—
VHERBINGE, EOF AL vy 7 v—DOTH/ 7ACa2vF v 7 v—LtALEHY



3. I?S-LD ~D%Bikpt o tHm 71

BOF AL YT L—LBED, avF Y b IL—LREDA VY RE VYR LT AL VT
v—LDREBICHET 5.

Bl x /¥, maker ¥ A4 VICBILTA Y Z Ea—%fF45 &, [ maker:content ] 24K
IN3. A v X E2—&TH#, 2D [maker:content ] DIFEH* —MLL, FILICFAS
v 7 L —4 [ maker:domain ] 24KT 3 (X 4.4 (2)).

maker: domain

super_class_is:

instance_is: [maker:content]
verb: [supply, stock, construct]
noun: [part, employee]

) [ maker:domain ] DH:RK

domains

company: domam maker: domain D
super_class_is: O— super_class_is: O
verb: [supply,stock] verb: [construct]
noun: [employee] noun: [part]

(b) [ maker:domain ] D&

44 FA4v7L—LDREB{E

RIS, BEEBFDF A4 v 7L —24k [ maker:domain ] OEF ¢ £FDOY X P ZHE L
T, &&)5* [ maker:domain ] DFEENCEEN, DPOFKILUTCHEI FAfvy7vr—4tL
T, [company:domain ] #RDA» o7/t 33 &, 2—¥IC company F A4 ¥DAZE (&
FArBZFDY X +) KL, [ company F XA i maker FAAf YD Efr7 7 X TH %5
rBh3. bLES A6, [ maker:domain] % [ company:domain) O TFHLZ 7 X &
LTCKF AL v 7 v —LDBEBCHET 3 (4.4 (b)).

b. FXL Y7L —LD—t HLIBEBKHEEINAEF AL v 7 L—a tHBOEH
EEOFAfvr—a 2FLET. TR, HILLF AL YOS LRERIC, FILVLF
AL Y7L —ALDverb X2y F noun 2= v MBI A TLIEFFCATIEERIC
HobhiaFA4 vEBRBT2Z TR, £L T, W& Z0LBOEEHT—RILT
¥352—FILBhD. 2—¥REETIITE, o2 —RIEL T, TR0 ICHBOFEE
FROFAL vy 7 v—L%FHhiVED, ZOARIZ2—FICBRS.

Bl X, FRICF AL v 7 L —LDBEICHS I N [ maker:domain ] & HBEOEH)



72 AT f VA VY a—L AT L 2T

DO K A4 v 7 v—24 [ trader:domain | ZFEEHFICHFEL 254 (M 45 (1), =—
Y trader FAAL vORAE%Z/RLT [ maker FAA v & trader F A4 vik, DB
DIEE) supply, company, ¥ £ "E{K employee T—fETE £ T 20| Lt 2 —FICBh 3.
BLES RO, TNOE—RIEL, FILOU N A vy 7 v —L D& (FIARZDHEIR

company) % x—¥iCZEh 3 (4.5 (b)).
domains <€

maker: domain trader: domain
super_class_is: O—J super_class_is: O-—J
verb: [supply, stock, construct] verb: [supply, stock, sell]
noun: [part, employee] noun: [goods, employee]

(a) [ maker:domain] ¢ [ trader:domain ] o k&

domains

company: domain J

super_class_is: O—
verb: [supply,stock]
noun: [employee]

maker: domain trader: domain
super_class_is: O super_class_is: O—J
verb: [construct] verb: [sell]

noun: [part] noun: [goods]

(b) [ company:domain ] ~D—A#{k

45 FAL v 7 Lv—LaD—iE

(2) KA VICKBETDBHRADOHET L — LDER

BHRAOHEI VL2 F AL vy T LICERT 3.

AV I —RKTH BXBM LRI >THFAZL—LDZX oy MCA-RETL, £
DEFADOHE 7 v —LDEMBIEX oy PO Y X MSIIA 3. ARL, 2D F A vicxt
TOHAHE L —L2FELRVESR, FihCERT 3. 4, EFAXBEHICMAS



3. I?S-LD ~ D3 EHEEED RN 73

BRic, To&F OB (HEEERIR) tBEEB s T L —ThOBERICS
g, tNoZFAD» 2 EHEER vy b Y X MCERRTZ. i Y X bicER
INTLIEHREOETOTUMELREHIS L LTy X 74TV BoTw 3 20T
»35.

Bl 2\, B1# construct ICBAL Tk, HOPLDY XFAICF AL vIHTTOHEI L —4
{ construct:com ) 2B I N TV 3. maker ICfF 34 v X ¥ 2 —T construct #HHT
ANENB L, 4 v X2 —TH, maker F A4 VICKFET 38F ( construct : maker )
PHEREINS. L TEMBIEX 2 v b D goaliexist:what: & precondition:exist:what: I
i, &R oy FOBERMEIR L LT part 2FCRE N 2. BEFBHF X v v b cond_preced i<
iX, supply #*Ecit 3 (4.2 (b)).

(3) BFREOBTEEOFMIL

VATLRDOLDLOEX ONIHEBRR O RILAFAOETHEEE FAf v ic
FafELTuL.
BSREOFMEOTEERLTICHE~ 3.

a. ILLEZFAOBZ 7L —LDHEE FLLAANINELFAR, TOELEFAHA - LEFH
DZxay PICHTREFACRCESBTIILICE- T, BHERRL T2 O UBE
CEREOBREE—FIKBRS. ELT, FHLLEAFAOBE I v— 4% 20 EUBIE OB
BIV—LD T 72 LTRAAOBIEHEICHEST 2. 2L T, LBt (#
FEZOHBERERREBY) 2R/RRLC, 2—FICETDOLFORKE2Z RS,

Bl 2\, 25 part 7 maker F AL VICBHT 34 Y X € a—THRDTANINEZE,
maker F A A v iC¥IFT 3 part DB ZECRT 285 7 L — 4  part : maker ) AHRR X
N3 (4.6 (a). part KA LBF7 L —LDR vy MIHT I EHBBER CEFHL Y
i LT, [ part © EAIBEE I physicalObject T3 2| Rt =—¥FiKFh3. bLES A
5 ¥, ( physicalObject:con ) DBH#* R L&A D 2 —HIC ( part : maker ) ICEHF D
Bi:% 3R,  part:maker) @ attributes 2 v v MCECHRT B, £ LT, ( part:maker)
% { physicalObject:con ) D TFHL 7 TRt L CEAFADOBLERBICHST 5. (K 4.6 (b)).

b. BADBE 7 L—LD—t BFOBET7 L —LOBEBEAOHEIIHVT, HLL
BIERBICHSINAEFA L BB FH->AFH (EABIEIIER) 2FL, thod
2O BEBTIBEETC—RIETE I 22—-FICBNRE. 2—FRRABITNE, TNLOELEFH
F—RIELT, 2o BT 2BUEFOFLVEZFAOEE 7 v— a2 ERL, TOERTE
2—FICFhRB.

BIZNE, FAhKEBICHES I NAELH ( part:maker ) BT 3 BEERHOEF (
material : maker ) 2*EEEFEBHICHFEL 25HE (4.7 (), [ part & material i%, 3£38
T 3B cost T—MRILT Rz e TEET L) L2—FIKRNRD. FRERLIE, ENO %
—RAELFT L W E&FOBEE 7 v — 4 DR (Bl X 1¥ production_goods) # 2 —#IZH/Nh 3
(2 4.7 (b)).
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part: maker

super_class_is: []
attributes: [ ]

(a) { part:maker ) DA

nouns
physicalObject: com part: maker W
super_class_is: O—J super_class_is: O—/
attr_cands: [size, Weight, cost, color] attributes: [weight, cost]

(b) { part:maker ) DS

(4.6 ZFOBE 7 L — LDREBEA~OHE

c. BRARIOSLBROES 43202) KPLT, HFAOHEY L —L0EHEED Y
2 MCH R RERAIMb > EHE, TOEF L LHEI2LZD Y 2 MICFEER T TV AR
¥ ORI, 550 Bk (A U _EABE& 2 70, partof OBARICH 2, FIFEIETH 22 Y)
Tupra—HFICRh, TOZEALIC > CTAFOBIERE LML 5.

B 2 \¥, stock @ goal, exist, where 2 & » b (FEFEF 235Ff) IC, warehouse & company
HA o e (4.8 (a), [ warehouse & company ICIZ R IC24ERIRBROH Y £ 34 ¢
2—HFICBR 3. Kx s [ warehouse | company D—&5 T3] THNIE,  warehouse:
maker ) @ part.of 2 @ v MZ { company: maker ) %3Cik3 % (X 4.8 (b)).

4.3.3 HEWNZOMBEORR

4.3.2 TR~ X5, 2BRNERO SBEEOMSTH B ¥ A4 v, BF, LFRICREEL
KR VERELONTVE, TNODFEAL Y XORTFHRBE 49 ISRL, TS, &£KL v %
DBBOAEL ZOHRICOVTE LD S,

(1) FAL Yy = &g FALfvIZL—LDverbXay MIEEBRINTOLIEFEDY X
FABRBTAILICKD, EDO AL vORICEETIEFLRES - L KB,

(2) FAL v =>EF FA4vI7Lr—LDnoun 2oy MIFEREINTLIEAFDY X
FEABRBTBEILICEY, RDOF AL vORICHEET3LFA%EB5 - L k3.

(3) BE = FAA Yy BFHAOHB7L—0%2B8BT3Iricky, 2oHFAXLREICH
VWHONEFNAIL VY, b Z08F %2 FAL YICHETBFEFH LTH->TWLE FAA
vEBLZ LS.



3.

I2S-LD ~ DB ERE O 0

physicalObject: com <€

super_class_is: [nouns]

attr_cands: [size, weight, cost, color]

part: maker material:

super_class_is: O—/ supgr_class_is: O-—/
attributes: [weight, cost] attributes: [quality, cost]

(a) { part:maker) & { material: maker ) D&

physicalObject: com <€
super_class_is: [nouns]
attr_cands: [size,weight, cost, color]

production_goods: maker <
super_class_is: OH
attributes: [cost]

part: maker material:
super_class_is: O— super_class_is: O—
attributes: [weight] attributes: [quality]

(b) { production_goods:maker ) ~D—i#R1k

4.7 ZFOE 7 v —LD—fRE

75
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stock:

value_class:
goal: exist:
what: [part]
where: [ 07 O3
action: make_exist
precondition: exist:

what: [part]
where: [ Q/O_’%—

HAE A VEY 2 —Y X7 0 LA

warehouse: maker

super_class_is: [place]
attributes: [address, volume]

company: maker

super_class_is: [organization]
attributes: [address, owner]

(a) warehouse & company

stock:
value_class:
goal: exist:

what: [pa(r)t]/__J
where: [ O7 OF—
action: make_exist
precondition: exist:

what: [part]
where: [ Q(_’Q}—

warehouse: maker
super_class_is: [place]

part_of: O— —
attributes: [address, volume] )
company: maker

super_class_is: [organization]
attributes: [address, owner]

(b) part_of BAtRDIER

X 4.8 £ZFE ORI 2Bk OER
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(4) B&F — &7 FA VEFOHFAOHEE > L —LDLE Ry MBI TV
BERBESESETIILICLY, 20X 0y PVCHLTEDF AL YICHBWTAD
BeoEmTE 5 k3.

(5) BF — VA y ZFOBE7LV—2%2BBT3Zrickb, 20LFA»LEICH
VONEFAL Vv HIbZ20EFAEZ FAL VICHTBIEEE LTEHE->TWB F AL
vEBLZ L HHES.

(6) &7 — #HF LAFOBIER7 L — LD whenattr 28y rD vertb 77 v v FE2EE
TAIERKEY, EOF AL vIEBOTEDORFAZBEL LT 28 FH B¢
BTZESD.

B 4.9 B R oMM OB

LtROZEHFOBRBONIHEOFI %M 4.10 ICRT. 2N, maker FAAL YiICHFWVLT
B@ROMAILT) KHALTANIWAGEOHITHS.

HFOEBTHANEZTZL—LIRYXTLAKDOALOEZTINTL ZHE T, S8
THIMNTVWEI7L—LlF A vEra—2BULCEEINEFEcHS. [ domains:
domain ] , { verbs:com ) , {nouns:com ) &, ENEN K AL vOKE, BIFEOFHE Y
V—4a, BRAOHBERBOR END 7L —4THB. (construct:icom ) iX, FAA ViC
ML FEE 7 v —4TH Y, [ physicalObject 7* & physicalObject PRSI TOND ] &
WS —REIEEEZRL TV 3.

( physicalObject:con ) i, HZB&D 1 o, weight &\ 5 Eﬁz%ﬁo Tw3,. |
maker : domain ] & [ maker:content] &, Zn®h IEHE%EMHAIL TS (construct part) |
rWSTEFEIE D DO maker t W F AL VYD F AL v 7 v—LtavFvyii7zr—4LTdh
%. [ company:domain] i&, 22D F A4 v >7v—4 [ maker:domain ] , [ trader:
domain ] %@ 3 21EF) (supply) & E{K (company, employee) T—fILL &= F AL v 7
L—ALTH3B.

( comstruct :maker ) & F A Af vIEFOBHFAOFHE 7 v— 4T, [ & (part) » o #
gh (part) 2HAILTHN B (construct) | V> 5 maker FAA YICBTEFEERRLTY
%. ( part:maker ) I, part t\>5 &5 A maker F A A » T physicalObject IC/&L,
cost LW EHEFoTWBEZ EERLTWS, £/, (construct-1:maker ) , { part-1:
maker ) , € part-2:maker ) &, maker F A A{ v OFEHNEER T IEFH L ZAFDA v 2 X
VATHS.
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domains 4——1 verbs <———— nouns «—ﬁ

company: domain construct: com j physicalObject: com <
super_class_is: super_class_is: super_class_is: O—
verb: [supply] goal: exist: attributes: [weight]

what: O
action:make_exist:
precondition: exist:

what: O

noun: [company, employee]

part: maker

.super class_is:
-mstance _is:
iattributes: [cost]

maker domain

! super class_is:

'instance_is: N e ————ee i S icisissbdbtit
iverb: [ O-}-—CD: construct: maker p—
rnoun: [ O-F—] isuper_class_is: O" 1| Y part-1: maker
'instance_is: o————i—t‘_’?l}ﬁ{l}ﬁ'_lj _________ .
igoal: exist: i | 1goal: exist: R
maker: content <—J i\ what: ] ' what: art-2: maker
-\;ér-l;:-[- ““““ .actlon dmtzlxke ems: i -acuon c{ntal\ke _exist: p,.---.‘ ...... '
: . iprecondition: exist: i | 'precondition: exist: ' :
inoun: [ ©, O P o exist: | jprecondition;existi 1} {..... '
icond_preced: ¢+ jcond_preced:
¢ [supply,stock] ! 5 [supply-1 stock-l]

X 4.10 Z2E S Wm0 H
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4.4 BT EEEOF D

AVECa2a—HD VI VICHFPOWTER L AFEPERT 2 F AL voRE2FIFT3
CEIREoT, ROENAFFTE 3.

(1) =—¥ORELXERT 3.

o LEREME LAV,
o BRHAERRLT, 2—FIKZXEZBRLTILI LS5i1cT 3.

(2) ==K TROHIBI 251 3.
o T—FIT ko T, BRAFRPEMNOTLRVERICOVLTERT .

AR, TTELUF AL voFE#FEICOVWTERRS. DFIC, 2EFI N2
DA v ZE2—ICRIFTHRICOVTRRS. £ LT, REFEEEOEHRICH - ) /ER
BEE H BIER UL A0 C, BB ¥ I25-LD 24 v X ¥ 2 —BHICH O 3 H R8RS
IKDVTIRAS . BEICEEUEREN ¥ I2S-LDIC X B3EFI X R L, REED I%5-IDIC K 3
XTEE L g3 5.

4.4.1 BUFX4 >

FPAVEE2—%fTRoTVBRFA[f YIERDBEBLTOBE F AL v (BEUUFAA
V) RE#T 5HEICOVTRNS.

4.32 THRRAELSIC, BFOHET L - L2LFOHET v — 4k, 2R b 2LEIAV
OGN F AL VADKRL v 2% oTVWE. BT, A VA Ea—FFOFAL VICEEH
ZHFAOHEB 7L —LPLFAOHE T L—LD b O F A vADEL v EEEEDBI L
IKEoT, ENETNHLUBNICHVONAEZ LDHEF AL vDY X 2B3. LT, F
AAVIERINGDY X PRI AT IEREZEHT 2. TOEHIRE L BE
HET, #0oBdbKRECF AL vEEYF AL v EFT 32 ‘

FEIF 24 v Of|HEL, 4.3.3 TRALEE: (BF, £7) 24 v 77X LTHVT B
oD 2O (FAL V) 28T 22 LICHETS.

RiC, EUF A4 voE#EOB&A %R (K 4.11). FFE, constructor (BFEX) ¢
WHIFAf vEFARBELTCVWS T35, £, constructor D27 ¥ P77 L—A4A
[ constructor:content ] @ verb ¥ noun @ J X MIEER E LTV 2 EF ( supply-1,
construct-1 ) DFF 7 L — 4 L 45 ( building-1, material-1 ) OBfE 7 L — L2 BB L T,
ENODLFICEDE IR F AL vCHOONEPRARS (FAf YT IHE[f v 2%
= E3). coficix, BME (218) Bk, »o%K% b5\ (supply-1, construct-1, material-1
PHoD)IFDOKRAL X ITHEINTVS maker FAL Y EEHLUF AL v T 5.

e R 7o, BEX 2BEREL L.
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constructor: content

verb:[ O, Q 1]

1 1

8 ‘ noun: [ O, o1 ‘ )

supply-1 @ construct-1
maker O - t O maker
model ) O model

trader

»

‘> building-1 @ aterial-1
model maker
estate O" (O trader

domain

4.11 LN A4 v O¥FEH

4.4.2 A 92— NE

AV EC2—%BUTURICEELAE VAL VICET 252 HEEDA v A Ea—ILHE
FA+228iCEoT, 2—FITKHLTUTIKRTRALRTEESEX DI LHTE S.

(1) FX4 72 Lb—LEAVESAVFEa—

a. FANDEBEEEDTYE FUF AL v 7 L—L0BFEPLZFAD Y X MTIEH 3 28,
BEFRDF AL VICRANINTOAVLEFAREZAL 22— FIRRT I LKE>T, &,
EDRAL v Ta—¥FHFANLENTLE 23 LLEVLEFSPEFALRRT 5 2 L 5F]
BEICr o 7=, -

Bl x X, BEA v 4 €2 —%fTRo>TV3 constructor F A4 v (B44.12 (a)) DL F
A4 v ¥ LT maker FAA4 v ((4.12 (b)) »EHEI N T 5. maker D F A Y7L —
LD Y R M P> T constructor IK IR AVEIFPLH (MFOTHREA L AEE) B
LT, [ ship, stock 7z ¥ DB)FH % part, warehouse & ¥ DEZF % 7 — 2 X —Z{LL &< T
IVTTh] t2—FIKBRIZIENBTES. INE, AV Ea—DFEFr AR
TEIKOVLTELEATRVERAL ] LHEFIKBRZ I LICHETS.

(2) FAXA VICKBETIHROEE7L-LZRAVES Y92 —

a. EETIHROTYE HED I°S-Ip Tk, BF Y L — s g T 2 BFEOBRE, 7
SyzvZOFERrAVTI—FIFRLTWS. LALZOFEICREBROERS (B
) ARSBRINTLES LLIRAND o k. B F A A viC BT 2 BFROER
iR (B OBFE 7 L — LD cond precedence 20 v b) #BMBT 5 LICL>T, DO
Sz L —aCEETIEFAICELTL VBV REFHORTOFREIC R o .
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constructor: content maker: domain

verb: [supply-1, construct-1] verb: [supply, construct, ship, stock]
noun: [building-1, material-1] | [noun: [part, material, warehouse]

(a) avFvitzv—=a L) BEUF AL vy 7 Lv—4

412 B ¥ 2 4 v 2FIA L ERANOERCRIEDRE

Hil 1T, constructor F A4 v ICH LT, stock-1 (K 4.13 (a)) KERET 2EHF % 2 — ¥
E2h 3854, B F A4 v maker ICHF 3 stock DEFOFHFZE7 v—4 (M 4.13 (b)) ©
cond_preced X & v + (supply) #8353 = LI X > T, [ stock-1iC supply & \» 5 EE)
RESELITT2) tBhRB3I»TEE. cniR[f vEa—0fEFED, [ OEBOR]
KR CARBHIRI > TOLIBRENHZOTREVTTR] EXTFIKFRDEZ LIKHE
8T 3.

stock-1: stock: maker
goal: exist: goal: exist:

what: material what: part

where: [ ] where: warehouse
action: no_change action: no_change
precondition: exist: precondition: exist:

what: material what: part

what: [ ] where: warehouse
cond_preced: [ ] cond_preced: [supply]

(a) constructor F A A ¥ T®D stock-1 (b) maker F A A ¥ T®D stock

413 F AL vICEKET2BFEFHE7 v —40FH

b. BIF7 L— LIS BREBROTE RED I2S-LD T, » 5 HAREEIEICES VT
BHFETL—LDRRuy FEDIEOOBEMIEINEES, 2 - FEXOAFTERA
DEHIPDDIRELICAALATNIE R AP ok EEUF AL vOHFHOHFE7V— 4
OEFEEDOY X PERFTEI LR E>T, 2—FIKZOAFLRET 5 = & HARER
2ol

Bl X 1¥, constructor F A A4 ¥ OE)F 7 v — 4 stock-1 (K 4.13 (a)) DZEZ & » + (goal:
exist:where) DA% 2 —FILBR 35S, B F A4 ¥ maker OFFOHE7 L — 4
( stock : maker ) (4 4.13 (b)) O DOXIEF 3 2 v v + OERHE (warehouse) ST
3z tic X 5T, [ material (8#) it warehouse (BE) ICERENB0TT 2] tHhD
SERTEDS. INRA VEE AT A TZOEHL, cARDDOIKHLT, TARETT,
SABRBICEI s T ioTRAVTT 2 LTSRS LIRERTS.
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c. XMBADLEUABEDOTRYE HEXXBINRL LT, RMGFAIFFA 7L —LDZ oy b
KA e, BIFHOHEY v —L0EFME L = —FICRRL T, TORMEAF O LA
HatrBh5s. L L, KD ’S-ID CREFAOHE 7 L— B2 ¥ A[ vEBTH o &
7=, BEFOF AL VI BRoRAVEFE R RI N TV, EEREEN E I%5-LD
TR, HHEAOHETIL—LRF AL VI EKEET XS KHERENATVEDT, [ v X
Ea—fD F 24 VICENO F AL vOBFOHET v —L0FEFBS 2B T LiC
XoT, BED VA vICEROBRWERZT2ERT 5 L XAIREC ko .

Bl 2. i¥, constructor F A4 v IZHWT, stock-1 (B4 4.13 (a)) D goal:exist:what X & »
MCKREZF steel frame (BKF) Aokt T2 L, BN A4 v TH 2 maker F AL ¥
DEFDOTHE 7 L — & stock:maker ) DERBIER vy 2B L T, [ steel frame @
EAIBEAE material T A ) VD XS IKKRHELHO USSR 2 —FICTRBRT BT
BAEBEIC o . S, A Y2 2T -2 [S0EBCENUOFEECR - 0HFIIEY
BBrLTIAREHEOLFARFHE>OT, FIHTHENEZOLFH (ByFEOBEWEE) dFRLE
BoZFTRARAVTT S tHEFIKINRB I LICHATS.

(3) zRNHTHEERAV A I —

a. RHBFADOLABIOTYE BEAVYEZEa2—FOF AL ViITHT2RMNELFD, H
LFAL VIEBOTIHFELTLIHE, TOEFAO LUBE2BB L, BEDO F A A
VIEBOLTHIE L LR 2 L 20 TRAVDOP L2 —PITRBRT 3 2 L 2RREIC R o K.
B 2 1¥, constructor F A A YIZHWT, FAIC part LS AFPANINAEGZE (
4.14 (), L F A 4 vOLFDOEEE& 7 v — 4 (part:maker ) (04.14 (b)) 2BEL
T, [ part ®_EATBE& 1T physicalObject T3 20| & 2 —HFICKHMEFH O LB %2 RE T
5 eAABEIC R o k. IR, A VXA E2—DHEFY [ 0RDTANENLELFTHT,
PTOBEBEORBRICID XS ABHEOLFATH b b, SOEFICHVTCHFE LEHED
AT RVD) LEAZTFIKERD Z LICHET 5.

part: constructor part: maker
super_class_is: [ ] super_class_is: [physicalObject]
attributes: [ ] attributes: [weight, cost]

(a) constructor F A A4 ¥ TD part (b) maker F A A4 ¥ T®D part

B 4.14 L F 24 vORFADOEE 7 v— L DOFIH

b. #EXBIFOMEB{L LFICEIL T, Bi:, BIESE, partof L Lo RFHIOBERICH 4
Frbho TN, BXBITRFCIELIEMEZERET 2 - L 2H¥E3. L2L, oho
ZADBERIEIF AL VICE>TER>TVBEDT, FAL v Z L ICAFAOBLEREE % 54
b2 eilEkoT, B\UF AL vOBERBEE22BT ik, f v 2 Ea—Fo
FAAL VICHE L BRI OERHAREIC R - /.
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BIZE, B Y A4 v TH 3 maker F A4 Y ITBWT cost (i) »* part DBE#ETH
3 rBbroToNIY (K4.14 (b)), I part ® cost 2EID v ) LW S IHAT I N
HE, Ncost ¥ part BEDXSABHRICHD ETH | LS X3 AKSREBEMEEFIC
BB ETAS CLATBEICRS. ThiZ, A vEE2aT - [Z0&F L ZDLHD
BRI RoTwdnTTdy) tHFIKBhARLTT WS 2 LiCHYT 3.

4.4.3 HTHEE ¥ ERIERE

2.3.4 HiC, D I2S-LD 2 F v T L B REIREE IS D L TR~ F 2.3 ICE & BRI
BEERL . ZEREOERICEVL TR, RO BRI 2 EIEL, F L WEREREE 2
X 7. REEREN X I2S-ID A4 v X ¥ 2 —BICH R S BRIRKRD 2BEICKRITE 3.

(1) FAL vEFrL25EHT 3 -00EM
F— R R—ABEDO D, FAL vEFANEOBREE T2 EDDHERT
H3. bk, ERIICIIREED I%S-LD 27 > T RER L B LEEER T
»3. EALESZ, 2—FICEMT B3 L I, fECRRAEL S AEH L TR L
EVELEXBZZLATREC R o2 EXDFOLNS.

(2) FALVEFAR FAL vORBICHEST 3 -DHDOEM
FAL vORBEE¥2BTIRICELZRMRAZ 21— I3 R ERMT, k0
I’S-LDICRBELEL R do k. &k, TNLOERE, BERHICTF — XA X—XBFHO -
DDAV RE2—PRT LABICERINDG. £k, BEDOF— X2 XR—AKIICRE
BB RO T, A% (ZEREOEFL) 75 LdTFRETH 3.
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HEAE [ VRV 2 — Y R TF L4 L2ETKALE

= 4.1 ¥ BEBEAT ¥ 1°S-LD DERIMRES

R attention =l
FEF AL vEHOVT
e RANOENFARELFALT™ET 5. suggest_unknown | B3t
EF 7 L — LEKIC DV T
o precondition & goal DEFHIE #Hix 3. check_detail EAED
o BERICRIT 2R R RIHT S ambiguity_period | E&3t
o HmtEEA~S. check recursive | FEf
o IR FIBERARANEF Z HET. search_unknown | g%t
75 vEBEAROEHFEICOWT
e 777 VEBENTCER VR ATFE oM ES. search_known &Kat
e ERML TV IEFRIOFME £ HIX 3. connect_detail et
R L TV 2BFEEOEREHE LTS, connect_cond &Et
ZFNCDOVT
o REAF L oI, BFOBE 7 L — LA DFE/EIC | map_unknown &at, #H
mEL, BEERETT 5.
o ERAF I 0, BLROBIE 7 v — L DFEEIC | map_known %Et
instance & L CEHL, BELRE 2.
BHEAFICOWVT
e when attr 2= +D verb 7 7 ¥ v FEH\V | suggest_attr.v &t
TREABF L TRT 5.
FAL v 7L —=L4iZDo0VT
eI VTV IIVL—L% NI vT7 L —LODRE | map_content 25
BiCHET 3.
e FAA Vv L —bk—iitd 3. reorg_dframe *H
BHFEOFHET L—LITDWVT
o BERBIER vy MCHLVWAFAEMA 3. add_cands *2E
ZFOEE 7 L—LiID0T
EENT—RET 3. reorg_nframe »H
cHFOHE T v —LOEMBIE X 2 v FITHN | check_sp_rel 25

AbNEZFAICOVT, thOBLE Lt DRI
hBEA RV ATNRS.
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2EEREN ¥ 1°S-LD 2TV 2 ERIRIE £ K 4.1 IKFT. EO attention OFICIE,
% DHAMREE IS IE T % attention AT I T3, /4, BiloMicicRihTw?
Mgkt , M8 rv iR, 2OHMEREEY TRERIHZTLD RoOHRERI &
22 BT 2 -HEMBIE ) OrboiCBT322%2RLTVLS. BIFICEAL TR, 28
HaED v I2S-LD OEMIREE (X 2.3, 15— ) Ich~T, Bl ¥ A 4 v o5+ FIA
T35t e HLVERNERE suggest_unknown AMX bN/AZ L FELERHTH 3.

4 4.15, 0 4.16 i<, B ¥ (constructor F A4 ¥) icBIF 3 I°S-LD ¥ O &% =T
B4.15 ZEHECHTI—EEHOA YA a—0flT, 416 I -EIEOAf v X Ea—
DFITHB. LT, COZo0EM 2B L 220, L AZBEEEORHRICOVT
B3, ke, 415 L0 4.16 ONEFIFOR CHFOXEER, EAMNICHE UEEOERM
BEEICETVT V3,

ZEIB oxfEflTid, —EHDA ¥ X €a—iT X > T [FE{fi (cost) 2*&#f (material) ®
BHTHD) ZrfloTtwioT, 415 (2) TOEMO® RiThbhkv. ik, X5E
Bl (5) CEET ZIEBERETAEIC, < OFH (K415 Q) R E I, ALK £
4 vOEHIC X > THERBEHOSFERRL TV S, S HICKTER (6) TR, T2 oft
fBEnzdd) KETEHRE2—VH»OAN (M415@) s TH, BLUF AL v D
EHIC X o T, (2% (company) 2 b I N2 D TR AVE)] ERBEEX TV 3.

FAxfERIO (8) IKBL CZEBE oxiEF TR, RAMEF DO LUBIE%2H 4150 0 X
S AWEBETIIRL, BREF AA v EROBWBIE 1BIEDA v 2 ¥ o —CHEE) %
AR L TV 5. xTEEF (10) Tit, BIFOFH Y R LICAN I LT, #% 8 (employee)
D EBEEE, M4150 XS KLToBRABEERATIoT 2, B YUY A v
COREBICHETIABEAACE I LICX > THY R LB E* TR LTS, £ h
R-EEOXEFNICER DO b DA, [4.16 D (11) T, BRI F A 4 v O L b2 —F
DADBLENTVRE 2D LNEWEEPEERICOVLTRRLTVL S,
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EAE [ Vv E o — ZTF 4 L2HEAE

Please enter the name of your database.

> constructorDB1.

Do you want to create a new database, constructorDBil ?
> Yes.

Now, let’s start designing conceptual schema of constructorDB1.

Please enter an information requirement.
> I want to know the costs of materials from which a warehouse

is constructed.
Is ’material’ an instance of an entity ? =« <« - - oo
> No. :
Is ’warehouse’ an instance of an entity ?
> Yes.
Please enter the entity class name of ’warehouse’.
> Building.
Is ’cost’ one of the attributes of the material ? - .- .. ...
> Yes.
Do you want to know the costs of material-1’s from which
building-1 is constructed.

> Yes.
Please enter the next information requirement.

> Find the names of employees.
Is ’employee’ an instance of an entity ?
> No.
Do you want to know the names of employee-1’s ?
> Yes.
Please enter the next information requirement.
> No more.
Let’s discuss the following fact:
F1:Building-1 is constructed from material-1’s.
I think you should store the information about following
verbs which are possible to precede ’construct’.

1.buy 2.sell 3.make 4.ship S5.lend 6.stock 7.supply ---
Do you agree 7
> Yes.
Which do you want to store ?
>71.
Please enter the information requirement about ’supply’.
> Materials are supplied from other companies. =« « « « ¢« -«
Is ’company’ an instance of an entity ?
> No.
Do you want to store the information about

"Material-1’s are supplied from company-1" ?
> Yes.

4.15 BREICHT 3 —E B OREH (20 1)

(1)




4. 2T L HEOFMA 87

Let’s discuss the following facts: \
F1:Building-1 is constructed from material-1’s.

F2:material-1’s are supplied from company-i.

Is the next fact true ? (7)

F:Building-1’s in F1 are constructed from material-1’s in F2.

> Yes. J
Let’s discuss the following noun: 3

N:Building.
I think it’s one of the physicalObject. =« « « « « =« s« oo ®
Is it right ?
> Yes. » (8)
Please choose the attributes of the part from:
1.size 2.weight 3.color 4.price 5.(other)

> 4., J
Let’s discuss the following noun: 3\
N:Company.

I think it’s one of the individual or organization.

Is it right ?

> Yes.

Which does the company belong, individual or organization ? ? (9)

> Organization.

Please choose other attributes of the company from:
1.address 2. (other)

>1. J
Let’s discuss the following noun:

N:Employee.
Please choose the concept to which the employee belongs: - - - ®

1.abstractRelation 2.time 3.spaceAndLocation 4.volume 5.unit
6.agentOfHumanActivity 7.individual 8.organization
9.artificialObject 10.physicalObject 11.abstractObject
12.naturalObjectAndPhenomenon 13.stimulus }(10)
14 .natureAndStuff 15.1ivingThings 16.body

17.other

>7.

Please choose other attributes of the employee from:
1.age 2.sex 3.address 4.occupation 5. (other)

>1, 2, 3. )
Ok, I start designing conceptual schema. Wait for 11
a moment, please. }( )

Designed conceptual schema is as follows:
construct(building-1,material-1)
supply(material, company)
building(name,price) (12)
company (name,address)
employee(name,age,sex,address)
material (name,cost)

4.15 BREICHE T 2—EIHOXES (D 2)
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Please enter the name of your database.

> constructorDB2.

Do you want to create a new database, constructorDB2 7 (1)

> Yes.

Now, let’s start designing conceptual schema of constructorDB2.

Please enter an information requirement.

> I . want to know the costs of materials from which a laboratory
is constructed.

Is ’material’ an instance of an entity ?

> No. (2)

Is ’laboratory’ an instance of an entity ?

> No. ‘

Do you want to know the costs of material-1’s from which

laboratory-1 is constructed ?

> Yes. J

Please enter the next information requirement.

> Find the names of employees.

Do you want to know the names of employee-1’s ? (3)

> Yes.

Please enter the next information requirement.

> No more. } (4)

Ok. I think you should store the information about ’supply’. \

Do you agree ?

> Yes.

Please enter the information requirement about ’supply’.

> Materials are supplied. (5)

Do you want to store the information about
"Material-1’s are supplied" ?

> Yes.
Let’s discuss the following fact:

F2:Material-1’s are supplied.

I think material-1’s are supplied from companies. (6)

Do you agree ?

> Yes.

Let’s discuss the following facts: \

Fl:Laboratory-1’s are constructed from material-1’s.

F2:material-1’s are supplied.

Is the next fact true ? ’(7)
F:Laboratory-1’s in F1 are constructed from material-1’s in F2.

> Yes. Y,

Let’s discuss the following noun: \

N:Laboratory.
I think it’s one of the building.
Is it right ?
> Yes. (8)
Please choose the attributes of the laboratory from:
i1.size 2.price 3.address 4. (other)

>1, 2, 3.

4.16 BHEICHET 2 ZH B OXES (20 1)
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Let’s discuss the following noun: \
N:Company.

I think it’s one of the organization.

Is it right ?

> Yes. (9)

Please choose other attributes of the company from:
1.address 2. (other)

>1. J
Let’s discuss the following noun: W
N:Employee.

I think it’s one of the individual.

Is it right ?

> Yes. (10)

Please choose the attributes of the employee from:
1.age 2.sex 3.address 4.occupation 5. (other)

>1, 2, 3.
I think you should store the information about following

verbs and nouns:

Verbs: ship, stock

Nouns: part, factory, warehouse
Do you agree 7
> Yes. (11)
Please enter an information requirements.
> Materials are stocked in some warehouses.

[ ]
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ERIBEBEICERBZEZEZAONDS. INICIE, BREBEOGESEREEXONE S, B
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AE T, I2S-LDICAHIN L A2 BAEIC D L TR~ . AT, Bax0f v X
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WT, FAEAECREA VEIE 22— X7 L0ETEEEICOVWTRRTE /-, KETIH S
NODRIERABEIRX, A VA Pa— v R FARERINIAZBB LT —F7 7 F %
IKDoWTERT 3.

P, CNETHRINTELRENRS v X ¥a—v 27 A% E Y %, I%S-LD (I%S-DB,
HTREE) LOWE, RETETARS. RIS, ENOOBRMZD LIS, A VEE2—v T4
DPRONEHEBERRE L TOREICOVTREITL,  oICHBEFREEE L MBIT 20k L
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rE&E, BEt3 3.

52 A 9Fa—YRFLOEARES

5.2.1 HEDAVIE21—YRTLA
KEITIR, A Y E 2 -2 X700 LTETD 4 D% B, RETT 3
o TEIRESIAS [Davis82)
¢ MORE [Kahn85]
¢ MOLE [Eshelman86]
o I2S/D[)II 0188]
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MORE R BBRiER DEER/K > LbHEE ST 3 MUD OFIR > b N HEE
B 27 ATHE. BELLTEBLYEE, KH, &ErvS 3EFE0/ - V2023
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Pl S oic, ERICEH 2 EORAOHBRBE TR . ¥ 27 A HERSHENICS
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4Dy 2T LSBT D, {6 L0 CRIBEBREELX S v 2 Ea —IKFIALT
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12S-1D DS, 4 BEOBEMEREE», £ 7 PS-DBOGER, BIEL 27— 4 X — 2N
RARERREREIC DA 5.

Debugger M Interview Question
TEIRESIAS ORE, @

aman 12S-LD
Expert Y

ﬁ ﬁ Human Expert
1°S-DB module solve module solver
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1

ﬁ% Human Expert % Human Expert
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FICEFARABEOV R T LARTRTIDESIKLTA v A La—%OTVLE LW
% %. MORE QBRI L, H2RE T TICY X7 L0HE L -SRI 2 < (BR
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A= NEERORIEFIEeHE L Bbn s &l BEOTRBRE2TLS. COoRBRICHVLR
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ns.
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HERAMEEZFALTORVAD, A Y I Ea—3BBOZ WV, EFICHEOBVLIDIC
RoTW53.

MORE DO ENIIEZEME*BVCH I E2RELTIADD DT, AR»D
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BRT2t0S330THD. 20X5 2EFHOFIZERICBHICHVONS &, —0DH
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YICT B, EEEEE, DRI A v A2 —CHBAMEEROA VA2 —ICHWR
HTEBELHICTIHEETH 3.

AV EE2— Y 27 LICRHIERISEER L85 Z LI X o T, BOWE O A2 T]EE
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5.3 T—FF0F ¢ LEDEE

BT, RERDEESEBXIB L X 7 4% [2S-LD, I’S-DB# B L, 4 v X ¥a—v X
7 LIS T THIEMRR AL 2 EEE N BETH B R RA. KEITHE, chED LICA
VEEa— Y RTFLD—BHET -7 7 F+OFFH 2RSS, FFHIEBREEE LT,
B R ARERRBOEFLREATS. RICZDEFAD L CRIERIERDOA v 2
Ea—~OF | LUOEERECREALBRT 2. REK, A v I —v X T 60—
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5.3.1 REHBRIFDODESTIL

XX RBAOMEBRRBIFEXLONTVEN, TR X s a vy XFL%k
Aoy, BT, REicE®RT 2 HEMRREDEF 1+ % PS(Problem Solver) €7 4 & FEA.

PS €EFADER %M 5.2 ICART. BEDO7T v X7 v a vy X7 LA [Winston77] & FIER
I, MERROPREIGREBAL TV 3B 7 —F v 7 2% Y — (Working Memory, 2LI'F WM
CBET), MERRADOAL — A 2L TO I HER— X, L — v 2R, EfFT 254 v X —
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Conflict
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2. ZHH .
3. BExRH 3 2EE-> TV 3.
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H5. TR PSEFLEBEML LT, MEREORK L EMOERICOWTRNT 3.

EBRE AV I LIk o TA VAL 2 —DBICZTRICEX 3 L A TE 37
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SIS# AT MORE #E5 3 3 kL ® 0 OERE & X U ER 2R 3. APk
REEIIC, SISEACTA Y2 Ea— v A7 65BN T3 10 4 BREOMB 2R TN
i X v BLF, prototype, task, ask, apply DIEIC MORE # KB T 22O DEHRICOVT
MR, S LTCERINAEY X T At oX@ERIERT. 272 LENT, REEo X FIEEE ICES
T3bDDH%ETRT.

MORE D F AL vEFAIR, EL LTRKBIVEEL» O S. Alic®Ehbo
prototype EED Pl % R3. XA, & prototype O _EMBEE (superclass) & hoTWw3
noun &, SISICHARAAD prototype TH 3. F 7/, shlink ik F A v EFALHFORER
PIUBBERECM TS Y v 7 O prototype TH 3.

prototype hypothesis
super_class noun

attributes
[link_to_symptom, frequency_cond].

prototype symptom
super_class noun
attributes
[link_to_symptom, link_to hypothesis, link_to.test].

prototype s-h_link
super.class noun
attributes
[symptom,hypothesis,condition,attribute,value].

B4 A.1 MORE @ /= & @ prototype E&HI
VAT LDOED T task ¥R TILICKX-oTEETES. MORE OF&, 4/ v
ZFEa—,
(1) I F AL vEFALRZBET 3.
(2) 8 ODEMIEE F AL vEFAMICERAL, EFALEGERT 3.

VS IEICED. (2) 13 SISIKEARARD QPM 2V 3 2 KXo TERAXNRORE %
BBt T& 3. @ A.2KK task OEHBIERT.
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task construct_KB_in MORE.manner
sub_task
make_initial_domain model,
while attentionListNotNil (a)
do check_domain_model,
generate_rule_set,

check_rule_set.
task make_initial_domain_model

sub_task
ask_initial_set_of_symptoms, (b)
ask_initial_set_of_hypothesis,

ask_initial_association.
task check_domain.model

sub_task
while getAttention -> A (c)
do process_attention(4).

A.2 MORE D 7= ¥ @ task &6l

& task B, sub-task DFIEEL XUV D22 OFIHEER 2623, 4, BRZ2TAS
7o ® ask FFUFH L (callAsk) 3 XU SIST A4 77 Y —FFURHE L (callProlog) 2*HE S
TWw3. [A2() DEEIC K 5T, attention 24 L T\ 5 & (while attentionListNotNil),
FAAL vEFAOREE (check_domain_model), &+ — 1 DVERL (generate rule_set), L+ —
D¥ET (check ruleset) *fT bt .

T, AV Ea—2RAdh, FAf vyEFAXEBEI LTV LHER QPM »&ES)
& N, attention AHER END. AR E N S attention DULEE*FERT I LiIcXk - TE
FEBE D ER I N D, = OFth T attention ME D task ¢ E X, task STRTFHTRS. A3
ICREE DX BB IS T 5 task SCBR OB Z R T

task differentiation2
attention sameSource,Symptom, [PathList]
sub_task
callProlog plannerGetPathEndList(
PathList,EndList), (a)
callAsk ask.differentiation_start(Symptom,EndList),
differentiation3(Symptom,EndList,HypoNot),
when HypoNot=[H1,H2|_]
do symptomDistinction(Symptom,HypoNot). )
task differentiation3(Symp,EndList,ResultList) N
sub_task
allocVariable(RR),
( while getOneElement(EndList) -> H
do callProlog remove(H,EndList,HR), s (b)
callAsk askmnew_symptom.by_ diff (Symp,H,HR,R),
when R == [] do pushToVariable(R,RR)
), getVariable(RR) -> ResultList,
freeVariable(RR). /

A.3 differentiation BEEE D 7= & @ task FEZEHI

BJ A.3(a) @ & 5 I attention (= DFIDEGHE, sameSource) ZIEET 2 Z L ICX o T,
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attention MEEDOEEICR D. ZOEHRIC X > T, H 3#E (Symptom) »H WL D2HD
#3Z ([PathList]) ATV 3 & FIC,

(1) "2 OKR%G, ThbHRFDOES %KD (plannerGetPathEndList),
(2) differentiation3 ZPEFH L TIREEDOR G 2742 5.

(3) dL, KAl nAadohR#HF O EH 3 & ¥ (HypoNot=[HL,H2!]) i, BiED
RAlEfTRS.

twSZedfihbns.

differentiation3 (4 A.3(b)) CREM & LUBROMEHFFTBE TV S, KT ~E
REEDEEE (EndList) 2 HIFICIREXZ B Y Hi L (getOneElement(EndList)), B3~ 3 Bif&
% Efi]F % (asknew.symptom_by diff). € L TEUR»*H b5 > 2 {KE% (when R ==
() % ResultList IR Tt Lok e 2ERE TV 3.

KEROERWER & K UHEROME L ask TEEIND. M A4 KRHORFIDLHD
EEETT. (a) TRAIENTOLARVES (E) X FFICERRE N, (b) THIRE (H) &
fh D{RENEE S (RestHypoS) # X JI T 2 BE»EM I N 5. BE (SS) »*»‘Bohit L T,
shlink VR L, R Eho TL AR DEICES.

—74, attention 2% IT apply FCRIC L > TERE I N D, AXFTHRRAEZX SIS, 4 v %
Ea—HICF AL vEFAREREINA L TICITEHBHIC QPM 28HI N, HEIC L5
T attention 2RI N 3. apply BEIC L » T, BT 2 — A 2FHI NS F A
4 vEFANOTEREZERT 3. [ ASIIRFEDORXFIBRIED /= DEEFI % R

REZTDOX AL, B 5BURY O BRORBIABF 2 L TICTRILENDHS. XZTIOD
7% C planner ICEUE (domain(symptom)) — B & (K&K D Y ~ 7 (domain(s_h link))
— {"&% (domain(hypothesis)) D2 % ¥ 2 X 5HERTE. CNICK-THIBEDLD
BEHOREEAND AR PFLET 5 t &, planner DEEBEIC X - T attention, sameSource 74
XN 3. =D attention \ZFEIC/R L 7= task, differentiation2 IS X » THAE I W, REEOKX
T hbh 3. A

B kAt SIS#FAWT MORE 2B T2 LODEEFTHS. v X 74 LOXEN%
X A6ICRT. EHFD (a), (b), (c) TRE N BXTEEHENE N, make_initial domain_model,
check.domain_model (¥ X U* differentiation2), generate_ruleset ¥ >3 task BHEIC X -
THZLNEZHFICHIET 3.

COKEFATRICERIND FAL vyEFALIRIEAXHE 2.16(a) DdOTH 3. BUR
decrease_in_density ¢ {K3}% shale_contamination, water_influx &% L T{RER D X 5l EREE 5
BAE N, (b) °H LWEBYE, increase_in_unemulsified_water 2*BiH T T\ 3.
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ask ask_differentiation_start(S,E)
doQandA } (a)
showNl (E,’ can give the same symptom °,S, *.°).
ask asknew_symptom.by.diff (Symp,H,RestHypoS,R) 3
doQandA

showN1(’Can you provide a symptom associated with ’,
H, ’ that cannot be explained by ’,
or(RestHypoS), * ?°),
get_answer Al in yesOrNo,
when Al == no
do callProlog R=H
else callProlog R=[],
showN1(’Enter symptoms associated with ’, H,’.’),
get_answer SS in symptom,
while getOneElement(SS) -> S
do create domain(s_h_.link) -> L1, (b)
assign S to L1 -> symptom,
assign H to L1 -> hypothesis,
assign L1 to S -> link_to.hypothesis,
assign L1 to H -> link_to_symptom,
showNl(’May ’,S,’ be a hypothesis to ’, Symp,’ ?°),
get_answer A2 in yesOrNo,
when A2 == yes
do create domain(s_h_link) -> L2,
assign Symp to L2 -> symptom,
assign S to L2 -> hypothesis,
assign L2 to Symp -> link_to_hypothesis,
assign L2 to S -> link_to_symptom. )

A.4 differentiation BB D /= ¥ D ask T H

apply planner
object
domain(symptom)->link_to_hypothesis
==>domain(s_h_link)->hypothesis
==>domain(hypothesis).

B A.5 differentiation ¥R& D 7= & D apply EZH



Please tell me any symptoms you know in this domain.
> increase_in.viscosity.
And please tell me all hypothesis in this domain.
> shale_contamination, water._influx.
Please select symptoms associated with
shale_contamination.
1. increase_in_viscosity
>1.
Please select symptoms associated with water_influx.
1. increase_in_viscosity

>1.
shale_contamination and water_influx can give the

same symptom increase_in_viscosity. Can you provide a
symptom associated with shale_contamination that
cannot be explained by water_influx ?

> no.

Can you provide a symptom associated with water_
influx that cannot be explained by shale_contamination ?
> yes.

Enter symptoms associated with water_influx.

> increase_in.unemulsified water.

May increase_in_unemulsified water be a hypothesis to
increase_in_viscosity ?

>no.

Ok. I will make a rule KB.

Wait a moment, please.

If increase.in_viscosity

Then shale_contamination

If increase_in.viscosity

Then water_influx

If increase_in_unemulsified_water
Then water_influx

A.6 SISIC X > TEBRE N/ MORE & Ox5EHI
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T8 B
DBMS ¥ % 2 L—% DLk

1?S-DB® DBMS ¥ LTHE#F L%, Prolog ic X 3 DBMS & $ = L — X D% R T
Y, 7— X BVESEE (DML) OofXHI%RL, W 22 0fl2BLTEDEKRE B3,
Wi, 7— 2 EHKESEE (DDL) B L cEskicick T 3.

25
=]=]
£5
[2]=]

2.1 F—YIFESHE
LIFiC DML ©of#X%* BNF S&EETRT.

< data manipulation >::=
< retrieval operation > | < update operation > |
< insert operation > | < delete operation >
< retrieval operation >::=
UPDATE < relation >
SET < attribute >=< arithmetic ezpression > |
UPDATE < relation >
SET < attribute >=< arithmetic expression >
WHERE < conditions >
< insert operation >::=
INSERT_INTO < relation >:< constants >
< delete operation >::=
DELETE < relation > |
DELETE < relation > WHERE < conditions >
< select blocks >::=
< select blocks > |
< select block > UNION < select blocks >

119
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< select block >:=
SELECT < target list > FROM < relations > |
SELECT < target list >
FROM < relations > WHERE < conditions > |
SELECT < target list > ’
FROM < relation > GROUPED_BY < attribute > |
SELECT < target list > FROM < relation >
GREOPEDBY < attribute > HAVING < function > |
SELECT < target list > FROM < relation >
GROUPED_BY < attibute > WHERE < condition >
< target list >::=
< target > | < target >,< target list >
< target >u=
< attribute > |
< relation > . < attribute > | < function >
< conditions >::=
< condition > | < condition >, < conditions >
< condition >:=
< simple condition > | < chaining condition > |
< join condition > | < set requirement >
< simple condition >:=
< atribute >< comparison operator >< constant > |
< relation > . < attribute >< comparison oprator >< constant >
< chaining condition >::=
< attribute >< chainingoperator >< select block >
< join condition >::=
< relation > . < attribute >< comparison operator >< relation > . < attribute >
< set requirement >:.:=
(< attributes >) < chaining operator >< select block >
< arithmetic expression >::=
< constant > |
< something >< arithmetic operator >< something >
< chaining operator >::=
IN | NOT.IN |
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<|>|=]<=|>=
< comparison operator >:u=
<|>|=]<=]|>=
< arithmetic operator >::=
+ =1 *1/
< function >:=
< textstylebuiltin function > (< attribute >)
< builtin function >::=
CNT | MAX | MIN | SUM | AVG
< something >::=
< integer > | < attribute >
< relations >:u=
< relation > | < relation >, < relations >
< relation >::=
< relation name >
< attributes >:=
< atribute > | < attribute >, < attributes >
< constants >:=
< constant > | < constant >, < constants >
< constant >::=

< atom > | < integer >

o DML & SQL iCHEH#LLTH Y, TOEEEICIE, 7 — X DFEH (UPDATE) - iE/n
(INSERT) - Ik (DELETE), 7 — % D% (SELECT) 7% 5. ThENOBERFS
7= ®iC ik, UPDATE,INSERT,DELETE,SELECT iC§E 1 7o v 7 AR ETH 3. T/
< relation > WBHRT — X R—XCOEXRDARI®E L, < attribute > 1T £ DRDBHE,
< condition > X &HB%2RT.

LUFI, EhENhoKEEDH & £ DREAZ RT.

UPDATE suppliers
SET status = 2 * status
WHERE city = Paris

Z L, [ suppliers &\ 5 FED city &\ 5 B#EA® Paris TH 5 7 — X D status % 2 f5iC
T5.0 EVI3RIETHS.

INSERT_INTO parts:(p7,washer,grey,2,athens)
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i, lparts &\ 3 IS, (p7,washer,grey,2,athens) £ WS F— 2 DM 3. )] L
SEBIERET.

DELETE parts
WHERE weight>17

i, [parts & VI ET, weight 2* 17T lLETH 27— 2 0M%ZHEIBRT 2. ) w58
ETH 3.

SELECT warehouse
FROM stock
WHERE part = p20

I, lstock &V 5 FED, part 2* p20 TH 3 7 — X DEY warehouse DIEX KD 3. )
tLSERIETSH 3.

2.2 F—4YEEZESE

LIFic DDL X% BNF ek TRd.

< data de finition >::=

DATABASE DEFINITON

< define blocks >

END_DATABASE DEFINITION.
< define blocks >:=

< define block > | < define block >, < define blocks >
< define block >::=

TABLE < table name >

ATTRIBUTES < target list >

KEY < key list >
< target list >::=

< target > | < target >, < target list >
< target >::=

< attribute >:< type >
< type >:=

CHAR_NOTNULL | CHAR | INT | REAL
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< define block > X, F— 2 R—ZADBZ X1 DDEDEHLR T vy 7 %X LTVWSE. 2D
7 oy 7 D TABLE DBICE{ < table name > 1, RF — 2 R—ZXDEXDLZRITH 3.
% L T, ATTRIBUTES @ ® t iIC D3 < target list > 1X < attribute > ¥ < type > O
DY X T, < attribute > FERDOBHR, < type > XX DF— 2 B%ET. KEY 0D
< keylist > X, ENTNOERDF—BH*ET.

MTEpmhwmnmLﬂmktwiiﬁﬁbf—ﬂ&—ZO%iﬂ%%?.ﬂiﬂf
part (TABLE part) i&, name, color, size # B#EICHF S, ¥ —B¥:IX name TH 3. i,
color D7 — X BRI XFH, size IEHEC¢H 2. name D7 — X &I CHARNOTNULL & P
301k, COBEEDF — 2 RBCRVXFRCHEILEXRL TV S,

DATABASE_DEFINITION
TABLE part
ATTRIBUTES
name : CHAR_NOT_NULL
color:CHAR
size:REAL
KEY name
TABLE construct
ATTRIBUTES
part_1:CHAR_NOT_NULL
part_2:CHAR_NOT_NULL
quantity:int
KEY part.1,part.2
TABLE stock
ATTRIBUTES
part:CHAR_NOT NULL
warehouse:CHAR
KEY part
END_DATABASE DEFINITIONS
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