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Suitable Daemon Function for Building Knowledge Base
in Mechanical Engineering Field

Yasumi NAGASAKA, Hideyuki OTAKI and Yoshio ISHIKAWA

1t is very difficult to build a knowledge base in the mechanical engineering field. Because there
is a great deal of complicated knowledge in mechanical engineering in comparison with other
engineering fields. To build a large knowledge base, much research to connect Data Base System
(DBS) and Knowledge Base System (KBS) systematically has been conducted. DBS is suitable for
storing much knowledge but is not suitable for the representation of knowledge. Therefore, we
believe it is possible in the mechanical engineering field to realize DBS characters in KBS by using
an extended deamon function and extended system slot. If this system is realized, KBS will be
suitable for managing and representing knowledge, and it will be easy to build a knowledge base in
the mechanical engineering field. This paper describes the method of building a large knowledge base
in mechanical engineering using an extended daemon function and an extended system slot, and “the

realization of such a knowledge base.”

Key Words: Expert System, Artificial Intelligence, Production System, CIM, Knowledge Base,
Frame Representation, Daemon Function
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Frame — representation
Unit
(1) message-passing
I Slot
Slot-Name Data-Type Value | -0 I if-varied if-needed ’ if-added } if-removed
attribution | attribution |attribution attribution |attribution | attribution |attribution
<(B)return (4)evaluation . -~~~ AN . N ‘
- ~ /’ \
-7 = ‘/\ - AN
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[ ((vari%ble-l atﬂ:ached—procedure—l) (variable-2 ...) ...) ‘ AN
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(2)evaluation

(attached-procedure-5) or Lambda-Function ’
1

(3)bind

Attached-Procedure Functions

>(defun attached-procedure-1 ()

~— (return *%x))
(defun attached-procedure-5 ()==—

)

1 F—%Y (if-varied) BEEOHR
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SCREW Pitch Qutside-

Name  -- Dianeter [ui0

€/10) F/4) (F/4) -- [}

| ] I ] Parents (ulist):

| é T ! COARSE-SCREK-THREADS
Hi 1©011.254 8.0 - :

(M0 "--T1.50710.0"--] |Piteh (float):1.25

: P | | Ou?side-Diameter(float): 8.0

*field-’l __J

i record

(b) Frame-representation
of Knowledge Base

(a) Record-representation
of Data Base

*Cunits* « ((M-CORSE-SCREW-THREADS .. M8 M10 ..)
)

M-CORSE-SCREW-THREADS
Parents(units) @ COARSE-SCREW-THREADS

Cluster-Units  (Slist) : (.. M8 M10..)
Pitch (float) @ (car  *Record)
Outside-Diameter(float) : (second *Records)

W8 (list) @ (125 8.0 1)
K10 (list) ¢ (1.5 10.0 D

(c) Frame-representation of Knowledge-Base
using extended System-Slot "Cluster-Units”

2 YAFALAuy b (Cluster-Units) OBES

APy a—RFEHYL, 74—V ERERHETODOAN
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THREADS "M 8)
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MACHINE-ELEMET

SCREX
Parents (ulist): (MACHINE-ELEMENT)
Cluster-Units(slist): nil

3. T—EVBEENERILOI-HND
BO#EE & SHE

31 FTEVHENKREFE N4, Anvy
ME%ZER T 5 BEH MGR-GET-VALUE @ B4K/
NEEZRLLZHDTHS, Z0s0BHEIE Kyoto
Common Lisp (KCL) TH##EshTw3, KCLiEC
SECHFSNLSET, CERLOFBAHIERT
Waie®, CEEZL2M LT Fortran B8R YL bES
ENTWD, 207, 228 TR Ty MEROD
BRIV, BEREEASERATE 3,

Bd > MGR BE%RE ([MGR-] Tia 28850 3=
—WOREHICEETE 3 EH %2R L, COR B
(TCOR-] THA % 2B9%0) B AT AFIMNEEL T3
e Rl T3, 20 MGR BEHEHE, SEREOF
THbb»3 &>z, CORBEHEE L €&F A D MGR
Rt W CERah s, DE D, 2—Hi3 MGR
EHHErERAEERT I LICLY, RBERBLTA
Oy bADTF — SRR F NI BEEDER 2 A5
Witz %, Bz, IPomE(1)i3v AT AR
v N OPBEATH S, T OHIRES I, Bk MGR-
CHK-CUNITS iz & b, B2 ® Cluster-Units &£ L T
BRI N T 20T iHEL, 238 TNz &5
HEENEIEND, £, MROARR(2)13, 7—
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HACHINE-ELEMET

<<——— ISA-relation

SCREN

Parents (ulist): (MACHINE-ELEMENT)

Effective-Section-Area(lisp): Section-Area

Effective-Section-Area(float):
i

COARSE-SCREN-THREADS
Parents (ulist): (SCREW)
Cluster-Units (slist): nil

Inside-Diameter(float):

COARSE-SCREN-THREADS
Parents (ulist): (SCREW)

Ténai le-Strength(float): 38.0

Attached-Procedure Functions

: P
(defun Section-Ares (faux pt od)

(setq pt (MGR-GET-VALUE *UnitName* "Pitch))

(setq od (MGR-GET-VALUE *UnitNames ‘Qutside-Diameter))

(» 0.7854 (- od (x 0.9382 pt))))

(- Outside-Diameter (* 1.0825 Pitch))
(if-varied (Outside-Dianeter) (Pitch))

-

¥-COARSE-SCREN-THREADS

Parents (ulist):
Cluster-Units  (slist):
Pitch (float):
Outside-Diameter(flcat):

(COARSE-SCREW-THREADS)
(.. M3 M10..)

{car  *Record¥)
(second *Record*)

[
M8

Parents (ulist): (COARSE-SCREN-THREADS)
Children(ulist): nil

Pitch

W8 (list): (L% 8.00 1

M1O (list): (L5 10.0 1)

(float) : 1.25

Outside-Diameter (float) : 8.0
Effective-Dianeter(float) : 7.19
: 6.65

Inside-Dianeter  (float)

(a) Example using extended daemon function "if-varied”

(b) Example using current Frame-representation

B3 HRT—ECBELRAVLBELERD 7 V- LRROEE #RORRE)
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UE DB 7 o—%2RL7:bDTH5, ZOEKIZ,
Zay FOEEEE, Aoy bBEFEELLEEOFE
HhroBRENTWE, Aoy F OSBRI, B
COR-GET-SLOT 2 & o TEfFa&h 3, /2, XUy
k DFHEERIE, LT OIETETE NS,

¥7, ¥ —% v if-needed BEE R T IIIFHE & 25
BT NIE, [TIFERE & OFHi %17 5 B4 COR-EVL-
FUNCTION %2 %®1T¥ %, R, 7 —% ¥ if-varied
BEEETRT U R MERAREET 2881, 2.2 TR
NIASREL RTINS [ 4 OAREE(2)], 22 TR,
ZOBAAD TN TOTHINFS & SFHE & 0, WG d
AEFEAENE, LrL, b LERDATHME
BRENEELRZVWERE, ZOEHEA Ty & LR
L BA% MGR-GET-VALUE »BRECETL, K
WHEELTWw2, BRI, Auy MEBNERTH 3B
i, FEROTHEE AW TEESTbR S, BRI,
BI# MGR-GET-VALUE OFifE L L T:R & 5.

; Message function
(defun MGR-GET-VALUE (UnitName SlotName)
(cond ((COR-GET-UNIT UnitName)
(setq *UnitName* UnitNanme)
(setq *SlotName* SlotNawe)
(setq *Record*  nil)
(MGR-GET-VALUE* UnitName SlotName))
_..: Extended Cluster-Units .. (1)
((MGR-CHK-CUNITS UnitName) H
(setq *UnitNamex (MGR-CHK-CUNITS UnjtName))
(setq *SlotName* SlotName)
{setq *Record*  (MGR-GET-VALUE* *UnitNamex UnitName)) :

. Message function
(defun MGR-GET-VALUE* (UnitName SlotName
gaux Slist Vlist Elist Bdata (Rdata nil))
(setq Slist (copy-tree (COR-GET-SLOT (UnitName SlotName))))
(when Slist
(setq Rdata (nth 2 Slist))
¢ if-needed daemon function
(vhen (assoc "if-needed (nthedr 3 Slist))
{COR-EVL-FUNCTION (cdr (assoc *if-needed

(nthedr 3 Slist)))))
_:_if-varied daemon function . (2)
(do ((Vlist (cdr (assoc ’if-varied (nthedr 3 Slist)))) !
(edr Vlist)) :
((null Vlist) nil}
(setq Elist (copy-tree (car Vlist)))
(if (second Elist)
(setq Edata (copy-tree
(COR-BVL-FUNCTION (nthcdr 1 Elist)))
(setq Edata (copy-tree
{eval (list 'MGR-GET-VALUE
#lnitNamex (car Elist))))))
oeooooo-., (eval (st Usetq (cor Blist) Bdate)))))
; evaluation
(unless (and (member (nth 1 Slist) ‘(list Ulist Slist))
(listp Rdata))
(setq Rdata (copy-tree (eval Rdata))))
Rdata)

; Check function for extended Cluster-Units
(defun MGR-CHK-CUNITS (UnitName &aux Ulist (Uname nii))
(do ((Ulist *Cunits* (cdr Ulist))
((null Ulist) nil)
(when (wember UnitName Ulist)
(setq Uname (copy-tree (car Ulist)))))

Unane)

4 B3% (MGR-GET-VALUE) 0 E#HNE

D&, T—E BEOHREYRAT LA DY
MR, MGREBN2EE T3 2L L D ER
ENTW3, 72, 20O MGR B#EE, Y X7 Ak
ST DUREBRRBEBEENTEY, HEX—AHNOD
FIEER VAT AAT Y P OEUH UEED, F
BEECZWE D KESEEOBRBERIh TV,

32 F—EURENBEEOTE X6, 4
ELTIA—-bMLVUEEBRUDEEESTE (JIS B
0205) ] OEERBHRL IBEO ATV EFRICDONVT,
B4 wmUIHERT — € YRRV BE(a) &,
WO 7V —LRBICL2HEE (D) L 2HBELLLO
ThHbH., (b) T, BADOERTE RV DT
FHeofaTRishTws, Mo, 7v
—LHEERICE D [hE-Bk] BROEAE (EE) 12
MY T 2857 JISBRSOBEAE, £ Z XL
ERTVLLHHENZ YT 5. FRBBBORER,
BiE#e () BEHBTHZILE2EKRT S, D

Take
Slot-Value Attached-Procedure

function 15 evatuated
by ~COR-EVL-FUNCTION"

|Body of function|i ) Siot-Body "if-needed”
"MGR-GET-VALUB*" || exists ? ; daeson
ex:ata 7 function 18
(levaiuated by
("COR-EVL~FUNCT[ON"
if-varied” Yhite 4 function
daenon daeson area|i| is defined ?
exats ? exists ISlot-Value
is teken by
[“MGR-GET-VALUE"
Evaluate Slot-Yalue Evaiuated-Value
Slot-Value 7\ | is evaluated | | is bound to

return by “eval” a value
Slot-Yalue

END

5 B#% (MGR-GET-VALUE %) Ak 7 o—

(a) :Example using extended
10.0 deemon function * if—varied ®

:Example using current
Frame—representation

(kbytes)

Memory

Parts

® 6 HEBR—RAEHMELLBSOXEVEE
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(a)pxe)YEE=ALl * HEH+A2

(b)) A=Y EE=B1 *FZEH+B2

Al: Aoy MEROBFE Dbytes

A2 R T—EVBREAVLBEREFALE

= bytes

Bl: 7v—AfTEREHRDOEE bytes

B2 {RFIROEE bytes
rERan5, I VERERSE L TAD L,

Al=26, A2=1 300

B1=230, B2=570
LB, IIT, BRERO—DTHL RNV M, JIS
RN 2 &2 L HABEEET 2L wbh3, 22
T, 1ABOFRN + 2B —RAEMRT 288528
EFT 5L, ERCHLE, #ROT7 V- ARRETIERY
2.3Mbytes RET 2 DIINL, HHRT — € v BEEE
AW RETIEH0.3Mbytes DA E Y FRBTHEL I
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Al REETH 3. L, HRT — € o HsE
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5.

Tk, HRLI T —E HERIE, AIBR— 2R
DEBMICHR VBN BETHL L’br b, &
7o, BEBEOEEZ YT b RKE 2 HRPPFTE
5,

4. #% g

AWFgex, 7 —€ o Bfeif-varied DR &, Th
WES ¥ A F A A ay b Cluster-Units @ #5358 % 4T
W, BRTESBOHAE LD 8E 5 H#E % 3
N—2{ET BBk Uiz, &2 TRELUIRBEEL,
JISHBO & 5 KBICEEfE AR E L CER
FIZBIR & L Ak — B L T b, 7z, #ll %
WIZERIE D DB ERL TR »IZ DOV TE
BErHREEZ2bD LTINS, b, BT
B Ih o QIEEEEFIAL, 328 THRETL 22403
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5, HPOEEDY 1 ¥ FUEIZ 7 v— ARENEE
RLTEY, TOY 4 > FUiIZHFER—ADOKBE
BEERELTWS, 2T AFREZLEDTHBEL
Tk s,

(1) F—ET HEEOIRICLD, Roy MEICE
AEFOEFHARTESL, ZDL®H, 7L —LAREN
HOEREPBEELED L I LN TE B,

(2) YAFTLAUyY bOWIRIZ LD, REEDOH
e /NAERC, POMBICRRTESL Z L 2ARRICT
3.

(3) EEoZ->0f5Rwc kb, KBS Eic DBS &
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REEPTRHEOEN T2 KBS HEBTE, 32
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X (73

(1) &R, AL&geFSEE, 2 (1987), 184.

(2) B - K- B)l, #5k, 58-547, C(1992), 975.

(3) KEE Software Development System User’s Manual,
(1986), IntelliCorp.

(4) Smith, Reid G., [JCAL (1983), 855.

(5) LB, G#ITFEAP, (1985), 84-187, 4 — At

(6) JISn>¥F7vyz [hL]), (1991), 117, BFESSEHE.

(7) B4 BEI¥LE (7R, (1986), 325, =HHE.

—351—





