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Managing System of Knowledge Base in Machining

Yasumi NAGASAKA, Makio AKIYAMA,
Hideyuki OTAKI and Yoshio ISHIKAWA

It is possible to incorporate a system which manages a knowledge base into an expert system.
Because, by using this system, we can rebuild knowledge bases which have no logical contradictions
with knowledge of experts and phenomena which we experience daily. However, it is difficult to build
beyond systems in the machining field due to the existence of many kinds of knowledge, if we want
to achieve rebuilding of the knowledge bases using current representation language. Thus, we
developed a truth maintenance system for knowledge bases by using a new predicate-logic represen-
tation language. This paper describes how to manage knowledge bases and how to treat the functions
in a truth maintenance system using this system when contradictions occur in the practical machining

problem.
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1. # B

IF A=} Y RT AQHMBR— 21T, BFAROH
BOBRBIEIWTIEEsLS, LrL, EROA
i, EEOREBRE L hREN 2 BIBER YR
SHENHEH, ERL T L wiIBREEE, %
NIIGCTHBER-RVEFSNLLENDL, 720
TeDIE, HER—AEFEL S EEEL, MEMo
EEMAE IR T2 L0 EHBERLEL 35,
ZDXD REHEBHE L LT, TMS (Truth Mainte-
nance System)® %, ATMS (Assumption - based
TMS)® SRR &N, Av V2 - T Y AT
LR COEBAEFTERIN T B,

UL, BEIESBFOHE— A DEBIER L
refliE, EBEOHSRY wv, BRIESFOEMR
i, " ERESRNEEEDIZEAEROAGE, ¥
KR 22 ZRA6 5 D503 & ASIBTE L T B ML L%
DS, BELHZREEVCHLAMALTYL 2, #h
WZ, LFANR—PY AT LERETLERD L, &
THEHEOHBRBE L BER S 2 5EBR . 20719,

* AR PA3E12H19H.
¥ FER BERFAFR.
*IER, MEKFIFE (9338 B FARR 255).

kD TMS R ATMS @ & 912, BES NIz M#E*E
WTULMFATEROB LD TH - T, THIC+HFIZ
SHLL & sy,

ZIT, EESBANEBRBRORLIABR-—RADK
BEILEEYS 2 HgE LTI 2T T & 7.
LT, 7V —ARBEPNV—NVEBETHEEI N AR
N—2RA, 35X CERBIL2HEA 2 LOHFE— R
2 HBMIEE L, HIEBRFEOEL 3 HIF~— Ao
HmETEIC LA, L L, TMS O & 9 ZHIER~N— R
DEHBELHEL T30 TREMP -T2,

2T, AR T, £ THAE—-ADRAER %
7= ARBOEBRHER LR/ SR (LISP FETHL
B9 2 7—7% ! Symbolic expression) TH—L, &%
REDEZZHBAN—-AEBEHERBTEL L8
BLZ. ZhIZED, 7v—ARBEEZEIZL 253N
—AMDHEEEPAIFHNE, & 5B —ADEHE
BREOHIAAR R ZD T LI X LBEFKICEICHEE
5Ll DBT, M — A DB TMS
IZDWTIE, H o EERBE RO Prolog LB R %
BFEL, ZnE@EAL .

A&, ZOMNERERV TEREIIT &4 25058
N=AELBENTERY 2 7 AQNHER, B&
VINEEHT 2 TMS O BAEFI &R L7,
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2. BARL /o RFERIERIA (Prolog) AUE%

Prologid, 2 =7 47— avbkNy s bo v 7
BEEA R E T2 MEMERBEOEETHS, M1,
EEHEDBF L 72 Prolog ® :8 b &, — & @ Prolog
(DEC-10 Prolog % % \>1d Prolog-KABA) DD
HEHERLILDTH S,

—#® Prolog #3 [85E4%4 (518K, 514, ) ) 2 &EX
R E LTW 20N L, ANER TR
% [GREES 5% 518 )] Ll

Z DA RI, dREL L5 SRR TRRE N
TWBDT, MBLEERL L THODIENTE S,
ZD1H, AV HBRENAGE L L 2DT, 34HT
H%iR$ 3 TMS O [/ — 4R & [FEFHE] w&EH
T&D, Lhdb, 7V—LARBIZH B HRBEECL Y
FEBEDOT N T ) XL EN—NVEREZ Y OHIEER
WCHEBIGERTE S,

3. MR- RDOEBEHE AT
BENIEES R T4

341 HENIERLRTLAOEE N2i 4
BR—ADEEEE LR OBBINTEEY 27 40
BERLIBDTHA.

BT ER s X 7 4%, MIRAEHRZE, M~
— X (KB : E@IITRECET 2 082N, 7 —

FACT: FACT:

red(apple). (red apple)
on{pook, desk). (on book desk)
RULE: RULE :

((bird ?x) (canary 7x))
((above 7x 72}
(on ?x %y) (above %y %2))
(b) Exawple Prolog
which we developed

bird{(x) :~canary (x).
above(x, z) :-on(x, y), above(y, ).

(a) Example Prolog
which is used in DEC-10

1 EZOBIF L 72 Prolog DB HI

g—? Inference fngine |  m——pp TMS
i [of Conditions Perforning .

Input Conditions : < of THS
of machining H N

: \Solving of 3
H Contradiction -
Suggest laput
Conditions Defectives

)

B 2 HH~N—-AOEBREE TMS 2 >R EE s
AT LD

D B : Data Base
(frame representation)
K B : Knowledge Base
(predicate-logic representation)
TMS @ Truth Maintenance System

I R—2 (DB #EmER 2R v oBRInTHS
KB@&WWI@@H%@%%%ZE@%ﬁ%ff%
LxhbDTH2, DB KBOEBRFOHRBER%
TV —AERHTHEMHL TS, £z, TMS 2/ — P4
Y AT LLFEREY AT LSEREN, @sh
DEBTMIRECAITEBELLBECE s
3.

32 HEINIBERLITFLOMRBE X3,
K2 OBWBINTEHEY X7 LADHRBRE, ZO/T
DD ENIHBRAOHIERLIZBDTHB, »
%, KI3OFMOB S I2H-> THREELZE-THS
&,

(1) (754 ABE) ODASIEITD.

(2) FLUTE774ABTUHIT 2L MHE,
Baky) ANeiTs.

(3) AN%EHIZDBAROHEYT 2 MIFME (TE
£, YA, BEH2 )N —HFicffrdhs, 22
T, DBRRHEST 2 MIFENEEL WS,
ISA BBfRiC & V fMFH & (Attached-Procedure-1)
PEEIL(4)3¥MfTbh s, i, #BRENLIMLESF
DTRMEDHE X (5) B Tbh 3,

(4) HHEHFHOMTIMFE 2 (Attached - Proce-
dure-1) »3ISA B3fRic & 0 EfT & h, MIFGHRE
PEESNDS., T5E, MIKMAEICHKET 2 KBatw
—bFah, TMSOD /—-FERET-oRE, /- &
BOTIEHRE (FEREO L DOHERIIRTEIZ W)
PERELTFRIND, ORI, F% DBICHE
WMah, Az -YFICRRINE. b L, JORRI
N REDBIEE HE L (5)Tbh 3,

(5) 3-4fiTih~z TMS p s s h, TN

1 ISA-relation Input. conditions
—
""" [>eaterisl  : s45¢

’ lSA-relV >hardness  © %0
— @7 [ >vidth-of-face : 10

Hilling-1
paterial : sundef*

bd xunest.ln; cmd.uous had
hardness : *undef* cutter b-3
¥idth-of-face : sundefs dsptrrof cut © 3
reasoning-conditions : “e
Attached-Procedure~1 —(l)\

? ISA-relation ) Inference Engine ] l

_________________________ Z. of Canditlons — TMS
- ()— o

“Inference (Prolog)

Milling-1-1 -knovledge Base ~node

saterial © 845C {4)

yardness ¢ 250 } 1(5)

vidth-of-face : 10 K B

reasoning-conditions :
Atuched—Procedure-l

¢ + ¥nowledge of Wiiling-Cutter
:'—(5) (nilling (cutter DI25) (diameter-of-cutter 125) ..

cutter coes | |4 :
depth-of-cut. ©3 H + Knowiedge of Hilling

nusber-of-revolution : 210 i~ (5) {545C-250 (# ((cutter DI25)

cutting-speed B (4 (depth-of-cut 3) (depth-of-cut 2)

(depth-of-cut 1))

feed-gpeed-of-table : GAB
T 164 (% (nusber-of-revolution 270} ..))
b))

cutting-power

B3 #SEMIERY R T AOHRER

— 237 —




2562 BB S0 208~ — A0BETEEES 2T 4

DiDOHERBETINS, Zhick D, DBNEHE
fan, ARHC L —FICRRENS. b L, ZOMTHE
HTHOTHMERIBE R, BRRNCHET 22 T(5)»
HEEh, DBLKBE®nE#HELE ZDLDIg,
KB RAAERBERRO TMS Iz L h EHE S h, » D
WE 7 V- ARBOMIIFESEE AL TESHIND.
070, BFROAREEREOT 7 v — LARH
TRRENZDT, PILETHBEH BB TES, %
7z, MLGMHRTILAERERB CRESL TV
DT, RESEMEONN Y 7 b7 v 7BRICEDES
WCFERRHEOT D ORERBEENER S 1, R 2 v
ATLhERD,

33 HE~N—XORIPEE K4, BEMT
(7 74 AMNI) DHFER—ADHRBERRLIZSDTH
2, Ihdsdbbirbd )i, BEMNTIOBEMAROM
BIAERERBEO [RIFRACLVRREN T3,

Bz, M4sn7 54 A (Milling-Cutter) D&%
3, UTO &2 EE2BHRL T3,

[(cutter D80), (diameter - of - cutter 80),
(numbr-of-cutter 5) &3 =20 F — % 33 milling
EWSERICH B |

Tiabb, 2EOEBRER ERIGE ¥ 2 &, uhsE
I3 milling, 5803 (cutter D80) (diameter-of-cut-
ter 80) (number-of-cutter 5) 5% ¥ 3,

IITELE, BRIMIOEMRORHFICTE LR
DT B0, BEOEMROMBERRE 2L

. Knowledge of Milling-Machine
{max-nilling-sachine (max-cutting-power 10) (max-feed-speed-of-table 1000)
]

; Knowledge of Killing-Cutter

(willing {cutter D80) (diameter-of-cutter 80) (number-of-cutter 5))
(willing (cutter D100) (diameter-of-cutter 100) (mumber-of-cutter 6))
(illing (cutter D125) (diameter-of-cutter 125) (number-of-cutter 8))

: Knowledge of Miliing
(545C-250 (4 ((cutter DI25)
(M (depth-of-cut 3) (depth-of-cut 2) (depth-of-cut 1))
™ (nusber-of-revolution 270) (number-of-revolution 200)
(number-of-revolution 180) (nuaber-of-revolution 140)
(nuwber-of-revolution_100) _(nusber-of-revolution 70))

{{cutter D160)

(4 (depth-of-cut 3) (depth-of-cut 2) (depth-of-cut 1)}

4 (hunber-of-revolution 200) (number-of-revolution 180)
(nunber-of-revolution 140) (number-of-revolution 100)
(number-of-revalution 70)))

((cutter D200)

(M (depth-of-cut 3) (depth-of-cut 2) (depth-of-cut 1))
{nunber-of-revolution 180) {number-of-revolution 140)
(nusber-of-revolution 100) (nusber-of-revotution 70)))

((cutter D250)

M (depth-of-cut 3) (depth-of-cut 2) (depth-of-cut 1))

(M (number—of-revolution 140) (number-of-revolution 100)
(nusber-of-revolution 70)))

{{cutter D315)

M (depth-of-cut 3) (depth-of-cut 2) (depth-of-cut 1))

{nunber-of-revotution 100) (number-of-revolution 70))))
(545C-350 (M ((cutter D125)
M (depth-of-cut 3) (depth-of-cut 2) (depth-of-cut 1))

B4 A2RATLOHER—RA(7 5 4 AMIEEOH)

7o, ZOKR, 3A4HHTHABTEHL ] EVIRE
BaaE (B4 9o TMD) &, [722L0] Ewodl
Hg ez (4o L)) ORBEEMAN T3,
IO M| & L] OFRERIE, LT XS izgddhshn s,

M (Aa4 3) (Whask 2) (A& 1)

L (WhAs 2) ([BlEsE 200)

IO M oSSR, TbL, WAk 3) 2EETHH
EnbiE, WhAA 2) BRETS] LLINEEE
LTws, ZhuL L] OFWi, [72720, (Fa
& 2) T (BIEREL 200) &4 5 &, @{S»ORTENE
CTHELIRWL] EWIARERL TV,

CORBEERATAE, BRINTRE L [EEii
2702200 £ L, YhA#AIE 3, 2, 1 OWLWTFhrTHES
5, 722U, BIEEEDS 200 TYLIAA 2 TIT S L FAEE
BELZ| Lo RRRERBEICL TV, 207d,
HFIROMEBIR > THBRRRELL T, HILETH
HBR—ADAB.RBEZICEBETE S,

34 HNBAR—ANEIEHAE TMS TMS &, &1
BR—ADNBEETE RS ERTBLDDYATALT
b5, BENCE HIBN—2A0RNEOEHRI I
(Justification) DEE#F L BN 2 BRIITOE
HLEGIED LI, B8 (beliel) OEEREHIC
TLERDBLATALVZD,

BRI IN & OUT O = oD REEMREE -3 5,
IN OB, BB LB2200 45BN
BJ/ET, b —DDEYURBERITEH T
W3, ZhizxL, OUT 0B&iL, E2%ELE51R
s v, EYTRWET 3BT AR
GETS, TMSIZZDIN L OUT 0REZF VT,
UTO L3 L TEHESTOREH 2 EET 5,

(a) TMS OHEHTIT

HFER—AOHBIIHL T, BHLEHOT 21T
72® ./ —F(node) 2%} 5, /— Nk, REILL S
BH I (SLEEBE DY Support - List
justification) &, FMAEEBHIC & 2EH DU (CP BHEH
1F  Conditional-Proof justification) & #3% %, Z
DZOQEHIG EREIC / — FHOBBEEREL, 4
BR—AADOFERBHET 5. Thbb,

(1) REZLZPBEIIO/ —F !

(/—F&S SLINYANOUT VR
DEIIRHEND, /—FNORENIN THL7:8
I, INYVAMD /= FBITXRTIN T, OUT Y R
D/ =R TXTOUT DFETH 5.

(o) FMHEHC L 28BHITO ./ —F

(/—F&S CP #Hmih &M
DEIITKRBEENE, /—FORENBIN THB7:8
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i, B2, RESRERENLTHE /- FD TN
THIN THBHE, FRBs IN THEHBENFX S
5. 2LT FlziEdRT 5860/ —F 1001141,
[&EH (125 O/ —FMNIXRTINAEZS, /—F1
000 B IN 2B LD ZEpfERENE, DI E
1, [/ —=F 10008 0UT TH%] rtwWHIBRIIFE
T35, 2D, ZOFERZ A 2 5) »nEEHCTRTIN
oL ILIZED, 2T, ZoHDLTFrH
OUT 2% 5 kD CHEENET SN, FEBHEHMTD
ns,

(b) FEREHED:DHDERE L / — F4ERK

54, B4 DML (milling) 27 2413+ C
ERENRT /=N EZDOREERLEBDTHS, D
0, K4 FORERN A TM] & HIK8 2 w31
i, 2ETHBR/A AV HEREAHEHL T M50 &
S/ —REERTE, LT, 2OZOOME M)
ETLI b 52ER22 10k 5 T, EFROENT 3
FIEREEIROER NS, ZOEEKIBIZRO=D
DOFEENCETHT WS,

(1) A% (M) ATHBER M4do [YRa4 ]
2 [EEH] %) O/ — PRENEEEINS,

(2) HMEBITMIRTE, EROMERHA»S / —F
REOZENELRNIITOIS,

(3) ML NORBERELFL/—FHIND
REOES, BEFEREVEHIND,

B5m/—Fig, TMS OF EEEARY L=
DOFBIZZREMCERTE 2 LI CERsND, 2
T, M5 H->TIO/ —FERDORERBIZ DWW TR
5.

MTIZET 258 TM| OMBEZRZ2BDBD A,
Az, As, -, An E TS, RERZARS TM] EUTO
I IRENS,

M A Az As -+ An)
MHEZEMOBRE, UTORBRTCRT I EBTE
5, 8B, Anot-au \$FIE [M] LIS D 3T OHIFED

®

(1 (cutter D125) Ny ( sLo arie..)
(2 (depth-of-cut 3) Iy (@ SL (1) (3411)
(3 (depth-of-cut 2) oun (3 nil)
(4 (depth-of-cut 1) T (4 nib

(5 (number-of-revolution 270) IN) (5 SL (1) (6 789 10 1D)
(6 (nusber-of-revolution 200) OUT) (6 nil)

1 (m'n_cutcer) ouT) (11 nil)
(12 (cutter D160) o a2sL 0 a..n

................................................................ -
'

+.(900__(not_pairs_I 3 5) 0UT) __€900_ SL_{1.3.5) 0)

.............................................................. -

(1000 ksuggest-conditions) IN) (1000 SL (1 2 5) ()

5 M40/ —KORE (TMS E8)#)

BEEERLTWVS, DEY, Anrean WMEESINEE
i3, TOHBATIH INRED )~ F24ERT 22 L
WTERL,

AU AU - AplU Anor—an=1

AU(AU - (AU Anoi—an)) ) =1

ZIT, A, As o, Any Anot—au 1, BOBO AT
LEARBRERLELTESZDIENTEDLDT, UT
DOBFRELTEZD LD TE S,

Air=(A:U - (AU Arot-ar))+)
AUA=1

HE M0/ — F AR, EEmaERoBfRTRa
ND LI LT —DOHRERSHEIRNENDS, O
2, ZOMRERSERL -EY BB D0 (SLEE
HOW) 2175, 2% 0, 20 SLEEHS I, i
WA S [A BSOUTRETH B0 5, A X INK
ETHB I wHIREIT 2T, Egzx, EX»s
[A LATHOUTHREETH 2005, A ix INRETH
2] EVIMESHO/ —F (”5H0D2, 3,40/ —
F&5 6m,—F) 24EKT 2

ZIT, bLAS»DEHET A B OUTREEIZ &
3 (FENELC ) &, LROMFK LR [A: LT
BOUTRETH 205, A INRETHS] b
IBETID ) — PEfsns,

ZHIIRL, M4doE L] &, M54/ —F
900 (not_pairs) #4EKT5, Z0/—Fig, RETH
T % (contradiction) & FEERFEHEDIHD /
—RFTH2, DY, (contradiction) HHZH 5D
FTEBEEOLZOD / —FTH2DIIFL, (not_
pairs) FHBN—-ARNT»5D/ —FThH53,

4. BEMITIZEITE TMS OERH)

TMS 2k, FRSHEERSEE & TIEERSE o
T3 FEREOBESHAZN TR, K6 & 7,
REMSTHEEBED TMS @/ — F OREELE =L
b0 THD, H8 i, REMES M/ — FORE
ZEERLIZVDTHD, 22T, ZhoD/ —FD
REEIZ X 2 FEMREII DO TARRS,

X6 &7iF /—F1000DMIE&HETMIET-
TAER, [TEENELC TV BREEIZTEE] L vk
EORI, BERMIGH*ERLFEREETD.

(1) FEMEDPEL DI RMTEAERITE YT
HH ML, TOERASLIEER,

(contradiction 1 000)
EVWS L/~ FOMEBEERT S, ThiEl/—F 1000
BFEELIL TS| ZEERLTWVS,
(2) TMSi3, /—F 10004 KREOUT 272 %
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3 CPEEHOSFICE > T/ — FOAE
1001 (nogood 1000) 4K+ 5. LT, Ny 7 b
Sy EEETS, $2r, /-F (125 OvTh
PREOUT o4 3 & 5 i, EEBCEIL TR
BHERLLENS,

(3) FidomHEIIcED, /—F242RE
OUT oL L, /—FRDIN/OUT Y X + %8
N, QUTYARD/—F3ERBINAEET S Z
ERRAD.

(4) /—F3RUFRRT/ —FREEZH, /
—F3, 2, 1000 DIEIIRENEEE NS, ZLT, #
727/ — K 1002 BERKEN S,

(1 (cutter Di25) IN) (1 SL O (1t12..)
(2 (depth-of-cut 3) 0T (2 SL (D) (34 11)
(3 (depth-of-cut 2) I (3 SL (001) (4 11))
(4 (depth-of-cut 1) ouT) (4 nil)

(5 (number-of-revolution 270) IN) (5 SL (1) (6 7 8 9 10 11))
(6 (number-of-revolution 200) OUT) (6 nil)

(11 (not_cutter) oum (11 niD)
(12 (cutter DIS0) om (2SL 0 (1..)

(1000 .(contradiction 1000) oUT) (1000 SL (1 2 5 )
1001 (nogood 1000) %) (1001 CP 1000 (1 2 5))
(1002 (suggest-conditions) IN) (1002 SL (1 3 5) ()

6 F1EIHO TMS &8k FHH% L 0ES)

(1 ({cutter D125) Ny (1 SsL 0 (112..))
(2 (depth-of-cut 3) owun (2 sL (D) B41))
(3 (depth-of-cut 2) ouT) (3 SL (1001 (4 11))
(4 (depth-of-cut 1) IN) (4 SL (90D QD)

(5 (number-of-revolution 270) IN) (5 SL (1) (67 8 9 10 11))
(6 (number-of-revolution 200) OUT) (6 nil)

nn (nl;t_cutter) ouT) (11 nid)
(12 (cutter DI60) o (zsL 0 a..)

(900 (not_pairs 1 3 5) oUD) (800 SL (135 0)
(301 (nogood 900) 1N (%01 CP 900 (135)

(1000 (contradiction 10000  OUD) (1000 SL (1 2 5) ()
(1001 (nogood 1000) IN) (1001 CP 1000 (1 2 5))

(3 SL (1001) (4 11)) — JREEIN
(1002 SL (135 O)—JREEIN

(5) HFHZERRCBESET 2 REIXIN) /—F

DEETEISERENE, 22T, BELEVIEE
BE6 DL TMS 28735, LaL, &Kk
HEREET 5 /- FOBFET%E (”T0/—F
900) ¥, T/ — RMREOUT 127425 £ 51i2(2)i
K2, H 73208287, TMS 8T LRIRES
RLEBDTH 5.
ZOMIFMETITIHS 2L Witid, ZOERHENT7 LV
—AEBO DB s s, LoL, TOFRHET
LINTAD & < Vb h o 1A, BE TMS #3542
Bah, PEEHEE CEBEENS,

Zhixtl, B8 BEEANHEHS pRFEED/ —FD
REEMERLLODTHE, TITiH, 2—F AT
12 &0 TBE & o [EEESUC RN H 5 ) & v JEkig,

(contradiction 100 5)
L) S —FORIBEERT S, £LTC, /—F5H
KEEOUT i b, FEMSEHEhSE. 21T, /—F
1002 g & h, TMS 2877 5.

IRTMS 2 HEBREL, BB ILHr v ¥
(D125) T 754 AMMIBTERL %> RERR
LTBD, 7y (D160) 2FERT 3 & 5 A~ —
ARMBEFEaNALREBICZ>TVWE I EERLTY
2, ®10~121F, Kv R 7 L0 TMS E{FEEH T,

(1002 (suggest-conditions) IN) (1002 SL (1 45) Q)

7 B1EDO TMS &8k HKH D 0H)

(1 (cutter D125) Iy SLO (1112..)
(2 (depth-of-cut 3) I @2 8L (D (3411)
(3 (depth-of-cut 2) wn @ nib
(4 (depth-of-cut 1) ouT) (4 mil)

(5 (number-of-revolution 270) OUT) (5 SL (1) (67 8 910 11))
(6 (number-of-revolution 200) IN) (6 SL (1001) (7 8 9 10 11))

(11 (not_cutter) o Q1 ail)
(12 (cutter D160) oun (2SL O ..

(1000 '(wntradiction 1000 5) OUT) (1000 SL (1 2 5) Q)
(1001 (nogood 1000 5) IN) (1001 CP 1000 (5))
{1002 (suggest-conditions) M) (1002 8L (128 O)

(1 (cutter D125) Ty (1 8L O (1112..)
(2 (depth-of-cut 3) 0uT)y (2 SL (1) (34 1)
(3 (depth-of-cut 2) 0UT) (3 SL (1001) (4 11))
(4 (depth-of-cut 1) oUT) (4 SL (1003) (11))

(5 (number-of-revolution 270) OUT) (5 SL (1) (6 7 8 9 10 11))
(6 (number-of-revolution 200) OUT) (6 SL (1005) (7 8 9 10 11))

(10 (nl.mber-of—revolution 700 OUT) (10 SL (1013) (11))

(11 (not_cutter) IN) (11 8L (1015) Q)

(12 (cutter D160) Iy (28L O (2at..)
(13 (depth-of-cut 3) IN) (13 SL (12) (14 15 21))
{14 (depth-of-cut 2) o (14 nil)

(15 (depth-of-cut 1) ouT) (15 ail)

(16 (pumber-of-revolution 200) IN) (16 SL (12) (17 18 19 20 21))

(1000 {contradiction 1000)  OUD) (1000 SL 12 5) ()

(1001 (nogood 1000) IN) (1001 CP 1000 (1 2 5))
(1002 (contradiction 1002) oUT) (1002 SL (1 35) )
(1003 (nogood 1002) IN) (1003 CP 1002 (1 3 5))
(1004 (contradiction 1004) 0UT) (1004 SL (1 4 5) )
(1005 (nogood 1004) IN) (1005 CP 1004 (1 4 5))
(1006 (contradiction 1006) 0UT) (1006 SL (1 4 6) 0)
(1007 (nogood 1006) IN) (1007 CP 1006 (1 4 6))
(1008 (contradiction 1008) 0UT) (1008 SL (1 4 7) ()
(1009 (nogood 1008) IN) (1009 CP 1008 (1 4 7))
(1010 (contradiction 1010} OUT) (1010 SL (1 4 8) ())
(1011 (nogood 1010) IN) (1011 CP 1010 (1 4 8))
(1012 (contradiction 1012) 0UT) (1012 SL (149 )
(1013 (nogood 1012) IN) (1013 CP 1012 (1 4 9))
(1014 (contradiction 1014) OUT) (1014 SL (1 4 10) 0)
(1015 (nogood 1014) IN) (1015 CP 1014 (1 4 10))

(1016 (suggest-conditions) IN) (1016 SL (12 13 16) ())

8 H1EHO TMS 28tk (REH S v 2i5E)

9 W8EHD TMS EBtk (Bli% LOHBE)
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