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AAH ez Agatslr] A el AAA 2
Heg Hog g glon, MEF AAE R
3 g AAAHRE vl HF AFE
AAkslrl Sls) dade] zglel A3 AE F
A B E AR )= Aol AF
(planning) & Foixl A&+ F A (constraint)
I AgE zdez HHE GAE7] sl
FE adste AHer A, A 27,
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@2+ A Al (operation design)
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gehi e & A sta, e HRE
(operation) ©@¢|e] AW 2 npite] LA
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S st A7 nATF §o AAE sk

FAEE A, oA A FAAHY

e F8 7% g ek

D> AAE HFel gl AdAAES Y
(interpretation of product model)

D> 7FEEA el A (selection of machin-
ing operations)

D 7239 A& (selection of cutting
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> 7} A7+ e] A Ab(calculation of the

machining times)

Ml 9] 77 (determination of setups)
7} 2449 7 A (sequencing the ma-

chining operations)

32714 2]

tools)

> AAF 2)7Fe] A4k (calculation of the

overall times)
FTREY

tool paths)

D FF % mATFe AA (design of tools

and fixtures)

A1 4] (selection of machine

A A (generation of NC

2.2 CAPPL| 2tX™ ZH

CAPPE= 1Y 29} o] CIM(computer
integrated manufacturing) & A33s}7] 93
CAD¢} CAM9| F do& A4 7= A
ole}, CAPP AjAwle wishs u}a](variant
approach) of| 4] X]2tgke] A=A kA (gener-
A A=
(Al': artificial intelligence) & v} g © 2 3}
A+7b A|2El (expert system)ol] tHih 14
7h &} (19 3)

1) HEA vy

wHEy uhye Hxg e
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i
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Computer-aided
design
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process planning

CAPP CAM

Computer-aided
manufacturing
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a8 2 CAD/CAPP/CAM

Intelligence
of the system

A

& - mZ oy
2 AFFE AA < AR
-
et
EX RS

Human
Expert

? Technology

Elementary \

machine

learning
Geometric
reasonning
GT. Expert
valant system
Manual system
lannin Database
planning j 1 1 ) L
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of &% wWelth, fAF BEL FAR ¥
AA YL Zrethe Aol 7)&3le] 1§ H
=2 X (GT : group technology) & A}4-3}
rh, FF(part)2  FEF(part family) &
= 28990, 7 $EFE 499 2=
(code) 7} ¥oi¥c} 2z} BEZujg) 3 L
AAES A, HAsA SAAY oy
A ¥el® ETe meol wel AR X
T 3RAYE AL3h

WA CAPPAIA®l& 7o A4t wby
= 7|E2R 3o o] FojAmR shta} Al4-
o] -Gol3tA|ut AAF Muio] W3l g W
3}, B yake] wislte uig-slsd ofelg
o] glr}, elE¥ uwe] o2& CAMI,
CAPP, MIPLAN X%-o] 9]t} ¢-®

) ERAA Wy

wHEA uhye] ohg Ao AlaElog W
A w3 A o] EgtEle] <l
Wi wh s} FdsA FEFTe] gs ¥
AR}l Al oje] 7iA] A€l (option) &
ofgch A Addde 7 FF7e xF
THAYE HAY & A s Aolm, F
HA = 5A FFof dis)] 243 3449
o A Alxpale] M E = QlA e Aol
A A E AFEO AAE AE g5 13
AEE AbgEte] ALY AR FHAY
& BHY F WA ek J1EAL e
M P FAs), oY Wyl o
2% ACAPS, GENPLAN, CORE-CAPP
Fol glch, 4=

3) AAA

J4A wpgel Aade 5oz TA
HRE FAste] F-Fo digh FAAYE 4
A3leE adEAh ol g Ala®e 7
F-E9 AAAE dg A e
(part description scheme) 3} )X dojeiu
0] 2. (MDB : manufacturing data base) & A}
43} A &8 (manufacturing logic)& 7}
Az sleh, 2709 A2de Az EE T
Asl7] Y8 2lAl A A E (decision table) vt

2} A4 &} (decision tree) & AF&-8}¢] 2,
FEo A 28E 9% g e GT
Fevd BWE] sl delE ARE-sldTh
Wby whgjel] Ms] EAbsie] A4 W=
At elch o]le]q AEl el o F =
DCLASS, APPAS, CPPP Zo] gjr}, 4%

CAD dlojeiue] 2o} mdg] 7|4 3
of @b A Azde AARuske) A%
AA 7} 7bestA =9k TIPPS, PRO %
< Z7]9] CADet A 9yls AFA17)
H7)Folr}, 0¥

4) Al 71l g why

A AAE uhge] Fa3 WAL F
Z] A 8ol 2] A]7)uk(knowledge-based), <l-F
2] 5 (artificial intelligence) &] A &-o|c}, A
Ao} A Q7o) nxe A Hel FFolw
2 o‘,:]_q}z—]o nila}]ul uc}-rg ogx= ,—qalg—}.
7] o$ng A7 AH 7]5E FAHAEY
Hokell A&7 Sl# AFAE 71HE AY
shdch, FAAY Fole A9 49 HE
2|42l A2lg 873}7] w&el CAPP /i
o sl & ¥lF& xAEHA =ik GARI?
= olelgt WS A3 A HA A= U
A glem, o] wlof] @ A|AEIEo] o]zt
ke g sk gle), ofeig AlA"ELS A
7} 3-AA &8 Al ~El (expert process plan-
ning system) o]z} §-A =, o]z A4 FH
ol w2l =ZA A7 A]2E (rule-
based system) ¥} Z#je] 78} A2~ (frame-
based system) So 8 uv¥Hw 7 fo] oz}
o] *F 7HA EHFE AR A+E Slth
ol A|2Ele] d|Z+= APPAS, GAR],
TOM, XPLANE, EXCAP %o] gjr}, -9

5 %3 714

A7 2§ ¥4, 33 %3*191 AH &
FTHAY 2 Aol AA A< .
FTAAY AAo= FH, TT %94 cheFat
A kel EAshd, FA7E
o whel vlZFFAIZH(FTF gk A%k
AIZE F)el AA dEald, aeEE ol

>
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2.3 CAPP AlAH”] Jlgt &&t

71&9) R gy-ge] CAPP A|~®&
ey A2 7Y ARt en, 1980
258 34 AL 7S AH8sted CAPP
Az Ee] gl v 3AH P2
71del FAAE AErte] Ak FARA
AL T HfMe 71eHd A
17t £3Ee} sle Az delEwelas 7
Zajok 3, o4t AL FPY F e
=25 Mdsfop gk =3 CAPP Ajxd)
o 1 Arl AFe AA AR $HA
g} 715e Fdsted FAFN] A
obF AMEAd HAE AL TAAY
< A3

1980 e} FHHPE He}p AgHelw F
315 CAPP A|~®le 7dg 2302 AN
el 23 CAPP AJzsle] /MR
CAD A|xeje] widst vjge] CAD <lH4
o) CAPP Alxdlef g d7= T3
A2 A = At

AF7HA W= CAPP AJ291e] ol g A
28 B, A4 5 AS 71N, AsEe
24, % A5 P PERe) oz s}
W ¥ 13 2o, ¥ 29} E 32
A4 A 259 % 4G £4 2Ael
#e # A2 oy o frelss
ATE 2okt Aotk
Mol g abdun g 2o,

1) GARI®

GARI A|x®)e & ol 8
Ag Al Alxglez A wolxet AR
(planner) 2 FA5lt}. MACLISP <eoj=
Agtda FHe ez stloh 3
S Y FHI AN e 2e
W A4 ool HA o),

27 == A3 A%
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7 A3 Aol $LEE EAS] 9%
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PR 543 XS AHEEA VeH

o, o] Tl F2EY ¥, T3 R
HAA T FHd 20007HA] #HP HEE X
g 5 alvh

2) SIPpP@®

SIPP (semi-intelligent process planner)+=
AFAF 7S ol 43 FHAY AL
24 AARY F2E =9 (frame) & A}
23tc}, SIPP Al2®lo Z#H|yg2 F-Fe
F 35l = thefkgl 7} (machinable sur-
face) o 4ol BT Fust 7T A
o 014" % e A FH W} Y
Aalg epled olgHd. o] Axde
te Aaus vzade W 2A e F
AR DANE A YA B o
T, AZH Zedon Edstd FAE
As, i)FAH TS A ed 2A
=] whg= wi (branch-and-bound) 7} 34~
H] & %A <A " (least-cost-first search
strategy) & ARg-3tgicie Holrh FeoiAl
AdolA A FHel sht o4 EANY
o A} Bl L] FHAq FAHL AHsA =
o}, oF 5570 9] ZHq] T2 AA He]n®
FAEY, ol A4 wolxae AMA &
2] dlolg std& wle] A Fa AL
Holl ] ol A4 FE QL H3H 2
2 758 2 £x rh

3) QTC(quick turnaround system)®

QTCE 344 wajel FPAY Azge
2 YAEA o7 A, FAHAY, NC =2
= QA =9 A HeZ(cell control), F+

714} %-¢] vision inspectiond ¥ 5 9l
t}, 2gHA ] A (raw material) ol A}
230 o3 HAE B3k F Yt B
o dAits FE YAEAE FEYvh(fea
ture refinement) =3
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A AAYE A iy

B 1 7]&9 CAPP Systems!~3®

R Eat:! FEY4 | I 5 4 M= kiets
Surface modelling
Milli Purdue U.
APPAS M08 s [Decision tree 1977 [ e
Drilling . . {Wysk)
First generative system
Rotational Aachen U.
T 3} A8 23w | Interfaced with C
AUTAP Sheet A 2 vk | Interfaced with CAD 1980 (Eversheim, et al.)
CAFP All gk (First CAPP System 1976 |CAM-I (Link)
Fuzzy Rule UMIST
. Rotational | &FA 4y}
EXCAP otational | 34N | ward Chaining 1984 | Davis & Darbyshire)
Grenoble U.
2 Hol a4 9k (First Al based s
GARI oles only | &4+ |Firs ased system 1981 (Descotte & Latcombe)
Lockheed-Georgi
GENPLAN Al 239 |GT based coding scheme | 1081 | oo oorBid
(Tulkoff)
Rotational Know-how based expert Kobe U.
KAPP 3 A 2y,
S Prismatic A system 1986 (Iwata & Fukuda)
Rotational OIR & GE Co.
MIPLAN OLatonat |y g upy IMICLASS coding system | 1976 ©
Prismatic (Houtzeel)
Twente U. of Tech.
PART Prismatic | &4 A vy |Integrated system 1988 |(Van Houten
& Van't Erve)
Integrating with CAD Penn. State U.
PROPLAN Rotational | Aajaupsy | corating with 198 | o At
system (Phillips, et al.)
Purdue U.
QTC Prismatic | %44 4h] |Integrated system 1988 | e
(Chang, et al.)
Maryland U.
p A Au |F :
SIP All A A ubd | Frame based system 1985 (Nau & Chang)
U. of Tok
TOM Rotational | #4)upy Backtrack search logp | O TOWYO
(Matsushima, et al.)
Knowledge based Penn. State U.
JRBO-CAPP Rotational |34 2w} .
TURBO-CA otational | 2424 Interface with CAD 1987 (Wang & Wysk)
XCUT Prismatic | 249 Object-orle.nted . 1986 Allied corporation
programming techniques (Hummel & Brooks)
; .
XPLANE Prismatic logg | wente U of Tech

A w)y ilntegrated system

(Van't Erve & Kals)
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AMEd

- e - PRS- R

B 2 F3A %4+ (operation sequencing) Z Al B3+ AF
374 4454 A2y 78 39 A% W ¥
Machinabilit .
@OMachinabi 1 y + Machine tools
on the specific
Iwata, and . sequenced by @
) Number of Branch and machine tools
Sugimura (8) . and Q
machine tools bound method | @Precedences ..
(1985) « Machining sequenced
®Tool approach
A by @
direction
Van't Erve, Tool changeover . + Tool changeover . .
Heuristic . Sequencing operations
and Kals(9) and tool « Tool travelling .
. approach . within same setup
(1987) travelling time time
Machining, - Machinability Most economic
non-machining Heuristic on the specific sequence is selected
Roy(10) (1989) . . .
time and overall approach machine tools from fesible
cost « Precedences solutions
+ Formulation by
Egbelu, and Processing and . + Processing cost travelling salesman
. ] Dynamic
Lehtihet(11) setup cost with Fogrammi + Setup cost problem
mmin;
(1990) lot size progr g + Lot size - Assume one operation
for each machine
« Tool changeover
Chiang, and Transition and Tabulated - Tool travelling . .
. . S . Sequencing operations
Yang(12) direct processing optimization time .
L. within same setup
(1991) cost scheme + Priority and
direct cost
Rho, Geelink, . . + Tool changeover
, Tool changeover Manipulation . . .
van't Erve, ) « Tool travelling Sequencing operations
and tool with P&T . L
and Kals(13) . . time within same setup
travelling time matrices
(1992) « Precedences
Lin, and + Tool changeover . .
Tool changeover Integer Sequencing operations
Wang (14) . . « Precedence between L
and tooling cost programming within same setup
(1993) elementary volumes
ARz, 34 Aol 3] AHEdw, A £ME AAI
o v} &k A & (backward planning) o] 2 &% A S HAAsEr] S8 oe
o T AA, e, FAE, XE Sl w7k e AFgsksich
2 377 A", e H A, T merging : =gk 2 N FAE A
ol 2 W2 7, @ol A4 FTFE A 11}3} FAE == A

F-AAAe] o]Fojzch HA Ao &, F
7 wa Rz HA% yel o)

of H of

spliting . | 2% 2
o] lef mA
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A5 FAAY e A vy
e ——————
# 3 A4 279 (set-up grouping) R A7t $4 AAe| B A7

Azt = 4 A2 FR3ezt H 2
Boerma, and Minimize critical . .
. . » Feature orientations | Feature
Kals(15) tolerances and Heuristic . .
« Tolerance Relations |clustering
(1988) setup numbers
Minimize tool + Tool approach
Chang(6) L. . .pp Feature
changeover and Heuristic direction .
(1990) clustering
setup numbers + Precedence
Feature

Nee, Kumar and

Generate feasible

Object-oriented

» Machining directions

classification for

Puah(16) setup for . each machining
. . expert system + Tolerance Relations . .
(1992) fixturing orientations
(setups)
Delbressine, . .
Generate feasible L + Precedences Operation sequence
Groct and Heuristic . L
setups from FBD - Tolerance Relations |rescheduled within
Vandder approach

representation

Wolf(17) (1993)

+ Tool volumes the setup

£ ke 5 qlth

4) PART®

PART A A®l& RER FAs|e] glon,
7 gL 5YAQ 715S s do]g
Hol~E B3 BEZ FEE nePch o
8o AlAgle] A7 A w8, 2z}
25 HEHoR ™, 7 REdE
W AlF- 2] EAslng, ¥ 2Eo] £
P b o ZEe] F£sE AL L
FE 7hd dAE A AR =3
g BE diAE 5 wskd vy g
7359 7l gAslnz WaHq uhye
stgich, 2 ZES JHle A =2
phase?] 74 847} =9, o]2{3 phase?]
A8 & scenariod] WA Lo FAEY 4
AUtk ol #Abuiet H 4§ o324 (custom-
izing) 3}7] f]af Aje|c},

HAEAL 3D CADel| 2J3 BE wdxn
blank geometryel] o]#] FZ&gc}, 8w
AAE YAEAN FAPA & e
& 7 olvh A AR 7 AAe Q)
FAE e ol&E ot HEI) AlAH
Aolvt AFR 54 dojE  AMgsElxr] 9

skoh, wiREe) Aladle] wgr yAEZR
(atomic feature)ol} oja] ZA-& A3}

5 al
HAEAL WAE viekog A £ A
A g v]s), PARTE E33A4E3 (com-
pound feature)oll s ZA 3 TFLE
shalch,

A& A9 FT5E 24 ghE se
A5 Jge Esgon], wed 23
H-E7he} dhstell 23 x| oz FAE A
ste] &hA] ¢ta, ol&Fy ez HAAA (deter-
ministic), A 2}H (procedural) Woz X
AE A st a8z AlE QA
A EAS} AL Mg REZ HY™ 5
goz #HFsdc, =3 AHRE FA
Zpoll Al A A3} Eelai, A
UA Eeict

123

3. XS SHAE MBI AlAH,
3 I A2Y IR

37 j
ol-F A5

Fobe) QATE 1950dT @
McCarthy] ojs) A2+ o]% 1970de) %
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5% - AEYD - AN A - PRF
L e—

19

o) o]2# MYCINs} 22 HE7F AJAH (domain expert) 9] |47} ZHYPg nwpoz
So] 28] o8] 1 7FANE QAN B st AEVE AladE FAR A
ok ol=ial Al7lge] S8% AlaME A4 AEIE Al2Ee 17 49} o] TR
71wk A] 2 & (KBS : knowledge-based sys- AFEEE o] &3k AFEI} AlaES A7t A
tem) m& A4 b AR AzxE B sbAn Qe A8E FASH Wge
(KBES : knowledge-based expert system) o] EAE HAEr}e} o] s|AEA 3= A
w wes MEs} A 4E (expert system) o] EFolrh A 10d T FEHS =]
ole}iL &t B aFEe] x| AR AL T

QEI} A2 Ex oJode] HAE ols  AHErL AARS FHu ek ol Al
& 5 gls AE Hofo] x)Ale Aoz A wEL ot Adz Ay, A
3] FA AL drE AAHE £ U FE ] A
= w7e Heglcl, KBESE «wbdeos o e A Awat e A dE
2] wolx, QlA)/FE VI, oF s L 9 =
2ozl JeHe)s 717 F ARAL Y AR
Hojx 717 5o a4 FAMh AAFT 3 UdX=L AN FE 71N
8} 2} (knowledge engineer) = <3 % AFE7F B

e
i
X

)
o
2
af
=
o
=
o
ey

N

[ Graphic User Interface I

= g4 FAA
qY ik d R Bt AR
CAD A
A 2 el FID
J [
f |
o) o] Ef u] o] 2~(AB) 2] 2]l o] 2(KB) Interface Engine
] I .
|4 - T3 Interface Strategy
#31AB d
714 DB CE3 . Inheritance Strategy
+7TDB q45d | ¥NEAE Priorities
47DhB 373 A
24t 221D 37 Az
7+ G
HarzAd
4 i Ad1EH
A
|

r Intructive DB, KB Mangement System

a3 4 FRAY AL A2
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AHEEAA e AT
mcan gttt p———————r—LL2A1184442578—————LE7P534522924294254554275 2 ——————_—————

o] =lEx &S o & slrh
32 i nbH

32,0 HEIF ALY VY =7

A7t A2"lE ttels AE7E A2H
Al (expert system shell) & o)&3}= wiyz)
AL o] 832 o= wie] itk A& o)l4
312 oS Afole AdFAS Trad o
oJel LISP x+= PROLOGY} F=2 4}43
o} A2 EXE Ao ndy 28 Y
5 9lE% vje) vjdd szesolz W}
Azw g weh B3Oz s g
ARt gAe] AFRct, & 7k w3
AAE E4NH 2E Solugs, B4 =
e A% A 5ol eow, FA e
A 7" A i A x¥e 4
@3 el & ook FUARE Ae A
251 9 AlZx Nexpert-Object, ART-
IM, G2, KT, TIRS, KEEE, KAPPA
AT

S

322 MBI M2a" THe =4

1) Feasibility Analysis

ez Al2wg 437 A7 4o
(domain) & ZAA3tz dE7} A2E]E A&
g g Qe FdAR] #Fldr] fls o537
e At /A S Bebstodof o),

- Abgkel FAl| sz A)o] ubE-E =P

- (G Featy]l ofsc il
defined heuristic knowledge)o] Zzj 3}
=712

« A A o] A WAER =R

c A4S ALY 28] ek

23 Requirements Specification

Mgrh Aade Aesirlel Agtsicia
Ago] vpdl Aat 24¢ nshv, W}
Aol Aga BH, 7%, A, A%
7hA 78 #4
(implementation priority) %8 7ZAslojo}

(specification), 71,

g},

3) Preliminary Design

g 3ol A A4 md whe 4
Aatar AA RER APt F2 dE
A steiof e}, aElm AFIL A" A
W =75 ZAAsa g4t d-Fr}(domain
expert) 5& ZA3dof e},

4) Initial Prototype

o] M whAolA AAH AlFHE #H]ls}y
 Z2E El]]E wEe] Er}, sl 2
g TP 7 UEE o] g A
Bato] A7kl A A o] FA| s Aol o4
=3 Ealatejo} e},

5) Detailed Design

olde] AzE wiebo g HAZ EE,
A o) Fx8 5 AF HE-E A

FAAGLE ALt o] Wi A He}
A7 YL viete g =y, F4 3
Aol AE7tell 2% 2|22} 7 yo] uhE-zw
F7IH e W o, dueEssls]
ojeif F-#o] EAER AE7} A|AEE
&g 7 k. A vie} o] FAA Y
AE7E A6l g 73] Y= HA F
A FAe BEAS Feobstodor 3, o)
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A
L D e

i

2.
=

& vhrow Asue) gt )%, 42
¢ 29% F A4 28 Py gen
ZE WEe Wstolof g,

33 XA ZH 2y

330 ubyol HE iy

Al ZA  AzbA (procedural) =] A3}
Aled A (declarative) =]Alo g }E 5 9]
of, AddA AL AGE o FAHR ol
Ao g F£2 o3 9li= vl(know-that) &
vepdict, "HxH 242 Foizl kg E w}
elo 2 wmulo] o]£5 = 4] (know-how) o]
ok 249 2d wpygele el dogic),
# (rule), 2Jv} W) E$ = (semantic networ-
k), =@ ¢ (frame), A (object)7} <1t}
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(rule-based) 3 =8, AA, gu] vEY = Egr% g
39| FFE(structure) 2] F 7}z iy 2) F+z23 #zithy (structural paradigm)
(paradigm) 2.2 = G 9o}, FA 7tk 5 9v] U E4¢ (semantic network)-2 7frde]
drile A%, W 5 Folal AMS v g BAL Jehly] $ls) = (node) o} =
o2 2go] o]FoAle A4 Hy Ag  =(link) & o]-Eahe] A% (symbol) shate] 1}

sic), & A AX S vepl ] Hel s

TEA JHHDHJ% B 2y #AE AHE
AAHez Fdsked Agsith & A
4 2 4g vepy o) Hajsh,

1) 378k s #v}3) (rule-based para-
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(truth table) & o]-&3}o] Exlgt F3}o]
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U:]H A WAl 7hekg Ezpel & A

< Pdale] =gl oz eddsl(and, orz
oava> A BE e Bt
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AN g FPe v B Ay
ql predicate logice] it F3 o=
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T & (rule)-& IF <(premise), THEN
<execution) HEZ 22L& vepdc) AA)
(premise) 7} whEw W A 3 (execution) ¥l
o ol Algre] X4 vhehie w7}
A &-Alsln e 7]9] (search technique) 3}
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Ao Zixiths HelA =89 g2
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Mgl A AN el T
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o] F4& ez sdch FAIY Ax

2
B
23

4»' ©

O

F‘{U ’
Lo Bdoox ok

>
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rEELS sl sk AAY WA, A
g, A 52 dehiz, 3ARE Jede

g3 =5 alo]e] A (relation) & e}
Wk 2z slas 47 oJulE spxla 9led

A RAE Jepdch, 2 et A A4
sof lol BA A7ke] FAHT 1 84 A
o]2] AL s FHE 5 ok 2
o}z wedeo] 2 (interpretation standard)
o] mlEdEle] 9lA] ¥, AFEF FEo] oF
oA ¢ gl AAV @& d3e] o #
AHg317) sk,

=z 4 (frame)S A A& HJ3P7] A
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o} @A AL Jidel] HSd E& T
o2 Hejstn 1 ol st anEe =
gl Figtel, =z A"
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of gla 7t £l A7 M AAGE F
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3 Utk ol A AHSl s
B Aae AR 5 oA gk, xd
£33} A4l (inheritance) of] 2]&F A
T% (hierarchical structure) & =]4]-&
AA G - glen], Foizl Al e
AAYE + gg o oE ZHdS FxIe
% thg % (action) & AT 4 gt

A 3 (object) = AFAle] A FE 9ol 1
3t A SRR &, delE 73
(data structure) 2} WA= (method) & FA]
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o) ZAhy (method) & 7153 4 sleh. ol
A dloly 7z} vla=g 743} (encap-
sulation) s} &h}e] Ay} F=E) AN
Al -2 He] s Ababgle] "W A
Foll= AAe] oA 2] (message) & Huf o]
a3 ARE 7 F vk AR gy &
Ao gl 243} (abstraction), 7343} (en-
capsulation) ;2= AKN ] (information
hiding), AF<4 (mherltance) t} 3 A (poly-
morphism) %-& 5 4 )t}
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shuto] w©g] ARZ FAA & A
188 4 glch oleldt HAEA A=
PART Aol <& FEX MW Tolerance
AA ol o)gt I AHRE FId3bcl, FAA
g o, g EHs] e A
of A& AHeldle] AM] FF{ol upzp o}
ehlH 3 59} o) FAAE A A
A AR A FAEd, FAEA 5

HEs e 2 wejalare x| sbalgic)

[e3

75,

34 32 Yy

FH 1 Aol 4t 28 wyow
sk F 2 (forward reasoning) 3 <Juls
2 (backward reasoning) ] dulzigql =2
”J“d"] U2, 723 el s dut
el & wWiylo] EAEHA| g, wpRe] F
E "7 ES sNbstedof dhe), Z#glol A
= H& 5& o) &3a, AAdMde vis,
AR S o]&dle] FES sy =y
o, AAAA FRUYE meisledef
ok F 7R o)k A EY W& o] 838}
€ SlelB=82 JHHe 24 £d why e
EAE o] &3t FE WFEE sl
ofF grh 3 7)uk AejchldlA o] &5 =
Hul#k 22 (forward reasoning) 3 Iu}sk
& (backward reasoning)-& t}-&-3} 7},

34,1 T4te FE (forward reasoning)

Feizl dlo]e) e} AbA (fact) ol A Fitalod
2 £ (conclusion) & o] E & FF Ho]
o}, ol dle]eut AR ojs] FFo] 4
2ol Foi3 A Mo oiel HA (premi-
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of AAHE AMAE wlElo R tir] FEE
gt vk FEe] g EAE
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F-9] 2tA]o] o] Foxlc)

(2) —'5-25‘ * 4] (operation analysis):¢] & ¥l
3 & vigteg FAZF A
ZHAE T3t o] HRe g %
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(3) AAA 234 2 (global process plan-
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FAAY dAE A4zl F7) HF A
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71%2] A}-%-3} (function automatlon)% o5
3t ol#|3t 7]5& XEg(system integra-
tion) k= Zlelt}, 12w volrt abg]ol
o5t FAAY Hyo] agsd Ao} 4
e Wl QAAE Aelth HAEY
(feature) 3} - X| <& &} (concurrent engineer-
ing) ol o]elg AHA o] FeiA L U
AFZoleh, AEHe} FUHE AN 2

F 714 delge) Hnre FF3r) Has)
oh eleld dlolEe mast flole 2E &
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