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BEE AYINE 43 gt

A4 qEFHoZ FEF 4 71 28 &aFo
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ZHe] Aol 71rs] 4ES A (Recommendatinn
Agent)dt &3 A|A¥lo] gk Hl @ AP dlolE
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A8 aFzHe Qo FEr}] Rt 71FA
52 A ngHlxA gerh webs FojRte
QTFALG ] B3ehe FAQA AEL Add= sHAl
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£ Fojzie] ko] Zut 3 AES AN HgEe

Fo| dlojeldjo)xe] FA o] QA god AF
£ ALEA Xt FAelth 2891 BE JbE
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23" ddo] A AMEEolEe ME 2R
A e

2 d7dAe 3FY 544 oe 224EH
A3 REAERAN & FSE AV, 7
A7t A3t AEE ANE & Ae AYEA
(Feasibility)® ¥ digtel ZF(Adjust)T oA
X & =2 71 A (Admissibility)o] gt
B4 dis] vim E4%c ZEHN9 B¢ o
= AM oz Fuixte] QFAFE WEI}E I
g V)& oJHg. ddE dide] 2AARPE AX
da3tE 34 A g 23 g

wetA] HA7sAHT HAH =2 sbede B
A48 4 2+ Template-based Reasoning %HEZ2 |
Eigia=

Template-based Reasoning> Tt AWy 3 o
¢t 2R F dAR o]FoAt it P
AL TR FR3A d71s AFAME (Factor)
9l Az ZivtaiA AN o] A= 3
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8 Al 2% 29 £ Q= Ao AT ok 27
BN E HdYE oikEe] Optionse] g9 %
& TolAe 27E REIE AMY e R
o] sHgojAjL Options o) e AFzAL =
Aveta, 549 Optionszle] %2 (Confliction
Resolution)-- 9l&} Aok & 7wk = (Constraint
and Rule Satisfaction Reasoning) S o] {3t} A 7]k
o 3FS) A2 FHFH FES oS 2F FAE
yQl

2 'Y AL AFAe/E 9 T
(Configuration) Bl ERE & ZAlstn, Qe A

o 7ol QArEH AJAI 2" s AHEC) A

Qt8}= Template-based Reasoning Aj A~elo ol .

I Az e F GAR o]Fo At} Az A}
28 FFE AEHAS A8 YE QoA
BFEEY FAYCimilarity) e Fejahe A2z~
(Thesaurus)& FAJstc}. ulxjubo 7 Template-based
Reasoning %] o] Feasibilitye] Admissibilityo] ofj st
3 $HL g »

2 A= 719 ARGAHANN BE 7
B AEC) Y %3y A% 2F Fod wE %
33 2E TS AT PPEL Adwh

2. BdzA

2.1 8 BHUML| TIAIAY

4 873444 AFF AN Aa"e auha
(www.google.com)of] \J 5] B w A M, oo]AE 7|yt
CEEIOER PSR

T @ AEARE 7] B, oF
Abgel gt BAEREY A AF) Bl A
o TR FUANARE BRHFE AADE
22 ol A A A Aladolgt doh o
EHQ F 4R PyEe) gk

Recommendation Agent(Haubl and Trifts, 2000):= <)
71 @A) Fejate] MRARE AF T 7)ubs)
A FojA B9 9E HEFYAES MU B
AR 4E ES 2AEs) gz muse
TG R LS RS 9 23
g fero) Y §F wEA wex) g

Comparison Matrix(Haubl and Trifts, 2000)= Ahx
tio]g o] AR RE dEgdMe) o) gghe Ay
ol kS FEEE AEN RS sbssit @A)
Ae UeyNoZ AR Ue ¥F 27 o
T 7R AIEE 2AEA ged 2 % 239
ticto]l HF & nFA d=v

7714 AEY B REEY dexPors

PESUY 584 (compatibility) & 1 g317) PET

FE2TEE AN TS TR AI(Synthesis)z}
5 @A (Integrity)o] @ 5o} AT}

EEHM] G488 dEH AFo2E dd A}
Fd A vF 5 E F Uk OFAYoAW 3
A Fo] 3¢, Optionse] 47} 7 7, Optionse] z+&
st AFS] o] ¢4 vpd 5= Qo] A
A Eo s Histx] 9o WE:FA A
< Optionse] 47} gro} thebet HE2) zgo) @
Ag & g9l AHFo] AHgslc}. Optionse] =71 A

- McDermotte]. RI/XCONxjA®1e.

& AEY A% vaaF Fo] ojgHT}
Optionse] %7} g2 4EFS 7 9 F7to] ut

% FEET A%z 289 77} b=

i’ ol Mg FuAEY AAA o] 27
A}

2.2 7|12t MRIMHHL} HEAEL HF

o AL AR FANE FANAT 9
olde} A digAtE 7IBo® x, Pz
g 2FAEE 3o sotatAY A vy
3t7] olg® §Ac1glt waty #E Qg
TAE Al S FHRe, oM AF A
Abell glo] fFAAol AUtk Rl AHEo] Al
& FHE AN ZHYD A RAEY
HZ 2859, 7ot 2sd dAFoz A
e S3%G F AFY ddde did Ao
7Fedi ot

9 8R4 7R 2EF Re Fo
& TR 2FAEE O A Bgss Ao s}
ST BEAFRTE TV 3EC 9@ =
ol #&3tn, Fdglel ¥Wa= Fojrre LA
Foll G2t BEFS A} bt

A FETA0l ALY = A= AAZAY A
Bl A2 3= Integrated Make-to-Stock, Build-to-Order md
Configure-to-Order o] it RETAHL AT A
o tie oy AR FAL F¢H FA b
itk A7) F49 Fojd 2EY NAge )
2t ARAYEE) SCM3} spol e zu(High tech)
Aol $gso =T ot

2.3 WHE 7Y AM2H

743 7)iH(Configuration)o] B3 AT ATA%
1% AREA AA el g 1982y
DECe] VAX
workstationg gl oz g Awer 2= (forward
Chaining)g ZMoz ¥ FH7|W ALl F
w3 g (Backward Chaining)s} #ZajAel zgho
HEAQ o2 1984y Shortliffeg] Clanceyo)
MYCINEo) 9]t} o]¢]e] Well-defined Approachz
1988 2] MI/MICON9} algjujole] AlA®] Aztg
2% VT7E 9ot 1989d¢e] COSSACK L 7|58 =
9 Componentg &}y, 48]-$ A sr(Best-first search)
I} Foz Ve EE AL

@A Trilogyrto] SalesPLUS: Ajopzz 7wt ot
% 743(Configuration) A} Aelo)c}. A k27 (CSP)of
7Iikgk Al AeE2 NP-Had 272 whad £ ge
7HsAdol ®ok o] AgE Aztg WYE Fa, 4
e A7k belN HEH aE 2= PHe AFEdg
ILOGAL: AA A4 o) AkzAL o83 o2&
TRANEEE AT o]9)o Dellg CISCOx ¢
&9 g7 (Configuration)g 93 FojAAele
A g3t gl

2.4 St&E14(Configuration)z} QE2X|s
HiHE

k2 A)(Configuration).g =) 5t= QAR R

kd

=]
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Hesd A=y 2o

A}l 7} w3 2 (Case-based Reasoning)e 222 9
@ Aoz ABCae)g gt Ads
9 Wejs FAES7 Aokl ABA ok T4
ol ¢% ¥ 1 At 594 Jug A o &
gath gAHoRE AHE FHSE 245 3
o A%@AL FH3AA gop thE FHzol
o] Zoldtx] gt}  m=r|¥EEE(Model-based
Reasoning)e: 74 A5zt AAHL ARBAZ
A AL mdo] sted EE vAYY
ZAS$E ARsA 28 & dvpe Aotk WA/
2 (Rule-based Reasoning)e. @ AS7Fo] Ql Al

g FHe o4 EREVT UHILY WA ¥
3 A9 A 2 A9 A4HE FHY 5
7t 718 A0 Frlstn, Wb FH 9 By
7t ojz& A1 o] At Az
(Constraint-Satisfaction Problem) 22 oA} 3999
AEAAE o) 83 24539 U dAY A%
AE BRI} AGzD F89 @AM Feasible
3 HE nAEA) Rovke A7 NP-Had gt
ZHolr} A ok7F2] 7] Constraint and Rule Satisfaction
Problem) 222 #33 Alote] 7|he # FE
Holn FARAFEE sheshA dv AgxA
E7te] 2EgZ2(Conflict Resolution)2] & Wy oz
o]g-dct-

25 A& U HUAZAH 7iHE UERY
(Configuration) A|AHE]

Al 2 AR AW @ A7k 2950l
goh Aotz Jwsd 4ES AzT 29
NPHad 2Ao] AustA d& @At ek o]
3 2APe A% As ARIRFE gAS

o

olg AMAIZHE Foli. AAZAZ|M LAE o]
g3l H3 dol A2 Po] AFH Ax
Ay gERe A2, ABH FF FAL g
199513 o] COMPOSERA]) ~®lo] Qu} ARd7|ut3&
% ABZAFEY 2IPAE olgert B AT
o] Template-based Reasoningw} ) o =jZ w x|k
TH7NY B FE Lol FelA At R A
3z A% F23 fAEG Ao WER 2

AFFH L FE FAL o) ERE G
$8 s8I S AFEHY g TN
BE 59 Ag) FPSE 2251 AT
o] Bestn ey Optionsst 4 sbsd
Options %7} vh4 & w) %ot

2.6 Al ZF(Adjustment) HHE

et Aoz o a)(Substitution), w3
(Tmasformation), & x=(Derivation), &}AJ(Composition)
59 wol 9r} (Wilke, Smyth, and Cunningham,
1999). gAML Bes g GAS HERd
RS A Adzx steld ate] W35} gl 249
Aol 7HgdRR s AL @y fo= @
2 W7ol ol A= g dAed FAYHS
o AHHEERY AEA 249 dE de B

€ 9=
2 o !

g

ol 3

3. Template-based Reasoningz} ulZ 7
2)(Configuration Problem)

o

g o) Adt FARH o) BE EFAE
@2 FHoz @ Ao ANA oYtk WY
o) 5L FANY AF REFVNES s
AT Zol Hoh @A /Q2HAZL B ohia)
AN AARANANN  §A"  AaHFlexible
mamufacturing)o] tjgk @77} AeA Erbehn
o R AFNN FEAToI™} ZWLS ® Tuw
ANFE) EAFNDL A7 FZe) WE ALY o
FRFo] ATYE AT YBLT FuA} F
A Pbsw Gptions)s) 45} B FolAre) WT
7} wedd & glod], TARES g9} Wl
ge} AHES] 4ol dus WA e W BEY
Eola} @k

3.1 Template-based Reasoning

o] AFet= 718 EF S AF B F
4+ A5aa sk 2584 (nteractivity),
FofAe] ke 2 FARe] EHoE A
s AE AAe] A4 (Flexibility), Yrte] EolH]
9= AT Awrel F-stAl(nfinite shelf-space) Sol
At} o) @ P FAe 7 & Fejae 27
Al THoR YAy HH JES ATE
4> Q1= Optionso] 718t 3t Template-based
Reasoning 42 #4 2 Albstnzt gt

Templatee %= Fzo] Factorg 7ixu, z+z}
Factorg 2 FAZQ & 7

Template={ {MUST}, {Options}}

MUST: 7ot ddzez s PRES
GClEx=1)

OPTIONS: Zuj%9] @AV 7wt s 7
5% FYEEO00FRD

Template-based Reasoning®. 5 QA3 o]Fo} A
o g 9 9E3 uFEwdd g
2 9 Ao 73 W FE Aok

Y

o
=)

=2 uylale MUST factors 7jwko g ujqtk
gck o] SAE BNT g Fe Fol
Job 2 7jut g8 Optionsg o]ga T
Bg-g AYgcl o] dAE dit 23HAA
HA #of =28 /e E FVAA ¥

Ak 7F& 7wt 2 4L F
Resolution)u} 2] 8 z) Y3} o], Ak ulal
¥k FE9] 3folHg|E WHo|rt & F2Y FH2
AgelA  Fojzel AlA" 29 2}
(Interactively)g A} g3gtc}= Zojr}. 2o Ry
Ql WAE XAgt)-

2 dFoME digl $5Ee] 2PHes o
A ¥y F stA wo] o|&HT Fuixst W
e Aloky) delgl digre] Abeko] AXFR] Px
TFojRte] % Aboke] Wk 2% A-§ Fdlxbrt
MZshe= Apkez HA A diAg ARk

N
=
M & o2

N
2oX W %

5o £ #N o S X

o
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A AaEzke}l FE(Conflict)2 ZAMEIE o] & 3
Z(Resolution)3tct. A2k 1F 7k 22 WAl &
AL g3 2o ()THAS L FANE I AlAE
el 33283 (Imeractlve)°1 #Wyo] 75t}
(High Interactivity). (2) #&3 QU &E(Sub-part)e] H
7o) 7153ttt (Locally decomposition). (3) ¥ o
2 dAE A 5 7“]74] “‘%ZZJ’——] :91?1-"3
(Compatibility) H5< At )9} &2 53
ol 71 & 29 £5& wEA & £ g

ETAHE Ad 3}*‘ Template -based Reasomng.—]
A& FZ2E oeT 2.

3.2 UEFY AMAHE E=E(Configuration
Problem Architecture)

& [2%. 112 Template-based Reasoningol] 2] %t
DEAE Fu gAEF Y ANA"HY Fz
(Architecture) ©]t}.

[Z23. 1N2E 78 A28 7=

PREFER Tempiates Ijl>
e

ARG AM Y dele oS3 Zo] vepd.
OPEN: A3 € tgdE

CURRENCY: A H39 gigt

ACHIEVED: @A71xe] H 12 st
CLOSED: EH¥ ti¢ts

Template-based Reasoning L2 M| A& ik s}
iz e F AR o]FojAr)

A 27 (Screening Process) TF-S 3} @'C}
STEPL: tjet 24 2 AAg ] f4HY 2
= (Retneve&Evaluate)

STEP2: MUST factorsell 2Jall A3 € djats
4 (Order)

grae el 498 o MY sy

fw

STEP3: €A H319 #HE
t}. (identify CURRENCY)
STEP4: Fwix}7} L38t= 2z} Factor®] Az}
AD HER Ay AolE A Y3
(1dentify Distance)

CURRENCYZ A3}

STEP5: FujAte] 2 78= 2z} Factory Ao
T E BESe] ARFE A dth(Assign &
Check)
STEP6: STEPSo|A ZA Y ®EZ o] Fujzty
LA dASA AAS vl 232 @
23X 9 #E CURRENCYZ 3til STEP 3
© 2 Backtracking ¥ttt
STEP7. A9 otz XAalel et =4 g
S By Ha$dgd UdE gk
ACHIEVEDZ 3%t} AHdEz 23 ok
CLOSED® 3%t} (Compare)

B =84 A HE 27182 g9 2
D: TuiA7t A3 3= Factors9] g, D=[d], v
d;:jAR Factor 3k

T=[T()], vi; BER AY

T (i): Template i

T (@=[t(i) ), v

t(/) ;: Template i2) ;AR AL 2k

A@): T(HY %74 Template

0(): T ()2 =38 Options A+, 0=[o,], v,

o(i) ;: Template O(;)2] jAA AHF

RG)=T()-D: Template T()2 DAlo]9] =x}o)
REFr@) 1, v

CT(i): Template T()2] 7}A, CT(i)=y ; =Cost of t(i) ;
CO(): Options®] ZA ] W& WE 713
CA():Z3 ¥ Templated] 7}A, CAG)=CT()+CO(>)

Tohre) AT HEEE g o] wAw
..d

D_[ dh dZa EERE] ] < _|<1
3 AEES ATAE s g
W=[ wy, wa, ..., Wj,..

wi={ wj| w= 02x},xe{0 1 2,3,4,5), 0w

[2%.2] F+9AF A E % (Preference)

Foizk AHAZ - AFF dJAERI /A
(Similarity)}& Nearest-Neighbor Ranking ¢ ne& S
AF&- 3t} Nearest-Neighbor Ranking &38| &-2 714+
SA® e Fod, vudAdd g3 o 3z
7VEAE nEEe S HA e

<X 1> Nearest Neighbor Algorithmeil 213§t -FAMA

thetz4 TP (Adjustment Process)& ThS#H Z

Numeric Evaluation Function : sim(d, () for alli, j
sfm : simifarity function for primitives
d): the  sict value for feature D in the input requirement
1) the /® stot value for feature T'in the retrieved temgplates
T Zwx sim(d, {) ) /T w;

w;: the preference of dimension (slot} ), 0va;$1

Aggregate Match Score

itz gk AR TE2d gl 2AsE
o olFojAtt. FujAel 7+ FAIFE(Factor)ol o
# oA HAY dMel ;Y Aol
(Distance)= th& 3 o] THE A}
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r()= 1) - dj -1ex(iicl, v s v )
@9 A RS B 2 Aga
" t(i);- d;> 0 if and only if Over Qualify
t(i); - d;< 0 if and only if Under Qualify

Over Qualify= Templateol| A] *‘175’,‘% Factor®] A}
ol TRt QFANYRG SF AL,
Template?] At¥E ZdiE {2 3t} Under Qualify:=
TS QFARe] B]3} Templateolr] ARG
Factor®] Atoko] E%3% BF$¢E AP Templatel)
3'F Factord AlFE FujAbe] QFALoke) REE
¥ 7 g,

£ d7olA Search Beam Width= 12 %t} =
fﬂx}],] H19) Template . ZHE HAH9 §F &7)
A g 3o

REERN ¢nYES gy g2

<®E 2> B3N dugdF

Stepd, Tarpabe based Reaoning.
148t thead of detance
L

Aoy e L by MUST factars

9,
Sl Croer the televcrt tesrplzge imociels.
T

Nurber

TG, 12, -0, T, .. L T CT0): Cost of T

Sl iy
ritiehy, setitoraion e 1
¥ D=7, Goto Sop Thedesterimockl s fured

ek s i AV =D-T9

521 Corsider REP), )= T + O
S22Compue the totd wa cqr)-cm +o0)
531fthe meet AT, keepthy

_ ApadinaR CAD.

——y
Step?, Compere CAwith CARY
| CAQ) SCAK, Cotosop.
1t CAQ>CAW, ytonet smia, AR 5

4. A5 THE 9 FIAEAY

AFHAAHE o] 43 FAI7|0 5 AE
A dye gegn 2o AFE AA"S E}
OptionEE o}Folx Zg¥ 7lsslt). whela
AR 2= Fujxte] g FFA) = i}%ﬂ
BEES AR 4A g} =3 % i}%l
RogE FuiRe I QFAE) FEA
thx3}7) o) Hrh

2 AFME Jted 49 8oz v
28] @ FAMgre| Rl EAE AML BEug
ghe}, Fojalz Y3 MUST Abeol et A3 9] =)
eko] gtk F MUST Aldg wE38E= TemplateS
S Yo HAET, o5 = HAH IHE R=
RE EFoz g

2 AT AgE FAFE s FejRe] A
el gk HR-F QAL oS 2ot

cox T (g o,?,
o ot .y

<% 3> FAFH A 4 T E

SRR

[Video Gard SizelW 2

JAGP Speed {4X

0 [DOR ATI Radeon

COYOVD Speed 32X r)

e CD_BW Drive

Sound Ca Sound Bastet 64 PCI

Speaksrs farman Kardon HK: uTound 86UNg.

M odam

Network Gard
board

e
e u
e [SCOM®IC/ 100 Fasi Ethernel PG Card
. Micros ok Nafurakd Keyboard Fro
a M8 IntelliM ous o@

I N Ml: 20 TMWum m |wm onary 2001
6ar o] Busin abor, Y1s a3

Dd-sﬂll“ January 20, 2001 Z45:37 AM CDT

Mouse,
undile:
il

o,
Warrarly and SUBpON

4.1 CHOHEtM
b2 STEP13} STEP2Z o] Fof =},

STEP1: Template-based Reasoning

S TAME T Templated] AFFZHAl HAMI S 9
gt} MUST(Weight=1) A}okS ¢ F o7 ma]dlo,
ks AR FAMIS FEE Nearest-Neighbor
dreFed s Axd

OPEN=[T(8), T(9), T(10)]

CURRENCY=[]

ACHIEVED={]

CLOSED=(]

STEP2: MUST®l o8] A9 oiete B4
NET 22 £02 A dge 3
OPEN—[T(9) T(8) T(10)]

CURRENCY=[]

ACHIEVED=[]

CLOSED=]]

%

o},

Search beam w1dth—: 1= 61-11}
o 2 Ay 011*1%

<E 4 di¢oz A8 "AE(TE), T(9), T(10)

T[9]°l PREFER-Template°] =3

oPuU T Pro T

kX
3.0 1.0
Hz ) 1.0 1.0
i emory Size(MB) 1.9 1.0
apeediM hzd 1.0 1.0
RAM 1.0 1.0
Hard Drive Blze(CF) 1.0 1.0
om 1.0 3.0
ata 1.0 1.0
Monhtor size(®) 1.0 1.0
Refresh rate(h: 1.0 1.0
Heaolutio; 1.0 1.0
1.0
Ly s i 18
S Fmetore T ==
Video Canrd ki &
b 4
2 9.
CcDf DVD Bpeed 2.8 2
Ty £ 0
Eound Oard 73 &g )
penkers [V R, 0 i
Modem YRS, .
N ﬁnbeotkfard Y
vboar: Type.
ilMous e .
Bundiled & =5
&t

4.2 tjotxy

k=42 STEP3olA] STEP7E o] oAt}
STEP3: ¥4 19 & CURRENCYE A%
t}. T(9)°] CURRENCY7} ®th
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OPEN=[T(8), T(10)]
CURRENCY=[T(9)]
ACHIEVED=[]
CLOSED=[]

T9)°l 7oz QFAMS 25 wE3hd,
As g} 28x ¢owd, OptionsS: ZAsHE
A HA9 sE Feth

STEP 4: 7uizte] S TAMES] Z} Factord] AR
o g3t T9)S AHSS 2y, 279 Aol F
o]gtct. Over Qualify (t(i)-d; >0) ¢} Under Qualify
Q)4 <0)at= 7HAE AISES EF Bt

<& 5> O3 FohA LFAG 29 ol

Factors Distance of T(9)
VideoC ard Size 0.0
VideoC ard AGP Speed 0.0

Soung
Network Card
Kevboard
Mouse
|Bundlled Software

Limited warranty and supporrt

STEP 5: Fujx+8] Q- FAFES] Zb Factor Aboke]
BDEE T9)Y Alts =A%)

STEP 5.1: Over Qualify$} Under Qualify® W+%5
& 72tz YhAeo g AP

<X 6> Over Qualify$} Under Qualify

: tj(9)-gj>0: Over qualify

tj(9),-dj<0: Under qualify

STEP 5.2: Options= 72 W=thAl(Assign)?} H
FEY AL FAEY z@AHE A
(Check)2 o] Fo]Rt},

STEP 5.2.1: @<=t A|(Assign)oll 23 OptionsZ 3

Over Qualify® Factort= Template?] & o] £-&
T, diA dAbKOperator)el 2]&] Under Qualify®
Apekel] disiAgh, FolRbe] @ FAME OS2 2} Factor
9 %L A 7} FELS A ARIFEo=R
o]0l £ G, ol MY FE F Iz
Under Qualify¥|'d Under Quality® 5202 3t} 23
B Ao Az WItd A& AAkgd T9)
2] 7+AQl CT(9)°] $1,299.00°) 1, Options ZH ¥ 7}

A9 %3 CO(9)2 $348.00°lt; o E& T

CA9)2 71H 9 32 $1,647.000]| ).

<X 7> Under Qualify o]

Factors Distance of T(9)

Over qualify
Under qualify

CD/DVD

<® 8>T9)4 B3 & 0©9)

card
Xardon HK-5% Sy 14 Sound Speakers A $70.00

83/4%/ 32X CD-AW Drive. 48X Max Variable CO-ROM Drive 2] $9300

[Viden Casd New 32MB DDA 4TI Rageon Gord 320B NVIDIA GeForce? MX &X AGP Graphics Card Al $%@
Keyboary MicrosoR®) Naturat@) Keyboard Pro [Culeney@ Koyooad 01 sesw
Price $348.00

STEP 5.2.2: OptionsZ A o] 2]3 W
Z221& Ak 713 7Nt FERA s 3
Aoy, Zzhe] 5 S Ad#AlE BAEH )
E <HE 9>o4 Fogdrt

Positive Relationship: 1 (A3}8 AbFs} Jskg
= AF¥Y ®ste] Wake] e A9

Negative Relationship: -1 (H3}€ A
W ARFZEY] W38t whgo] wHidiQl A9

Independent Relationship: 0 (F AF¥zre] #A|7)
e A9

T9)9 FEHENY AtdA HolEL o
Z2o] Fodrt

<E 9> AH?A "olE

Dependent factors
fopy_Tus e Ditve [Video bure W
z [Axlan{md v ai
o [ ()
wanp 010} 0] 0 ] ol ol ol o] oI 11 g} ol ol ol ol ol ol ol o of ol ¥
[y
o q g
= ol 1} oo of 0 of ol ol o} ol ol ol ol ol ol of |
3| [=roms eieetas 0l 1} of of ol ol o o] of ol 1] o] of o[ of ol o[ [0 ¢| 0{ 0| 2|
2 jrom {aifolol of of ol o] o] 6/ af a] ol of a o[ of o ol ol o] o[ 1
3 " 1 ) ot-ol-6l ol of ol 1[-olol ol ol ol o[-o["o[ o[ 0{ ¢[2]
(3 a g
§ 0 g (0
[}
2 o o o
Vidao Cars [ q o
olo o
(5 g g
(g a (]
o (7 [
(3 9 1]
o [] 1]
o a [
0 ) ]
) [ [
0 [ [
() b (1]

25 A2 A AF T/ FECRSP)Y
EZZAACIAT, AeW, 1993)= 23 2o

<3 10> CRSP Procedure

1. Goal setting
2. Variable ordering according to the preference value
3. Seed variables selection
4. For each seed,
Repeat
from the current variable,
Rule Inf or C int pr

If inconsistency or dead-end happen, goto step5

else Move to the next variable.

Until all 7 are fvely pr d.

Remove currency from the Constraint and Rule graph with a seea

variable

I propagation of all the other consistent Constraint and Rule graph with
a seed variable are completed

then end with a solution

else goto the first of stepd
5. Perform backtracking
If backtracking fail to resolve the inconsistency or dead~end
then goto step6
else move fo the next variable
80 back to step 4.
6. Perform user answer adji and trade-off iation process.
If the it i "y is still not Ived then end with no solution
else goto Stepd.

Ut 24E 9% CRPLTAZE e 3} 2oh

. Goal Setting: Set MUST factors as goal variables
and values
CPU: 933 Mhz
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Hard Drive: 40GB, 7200RPM, ATA
Memory Type: SDRAM

e Variable Ordering: M3 © gho] uwlE ¥i4A

3

e Seed variable: =4o] 9 FH oA w49
748 Seed variableg 3t
Video Card Speed

¢ %A Z&2(Concurrent Reasoning): v} Seed
Varisbleg- o] g3 $4] F&

¢ Backtracking: % 3)} 2(Conflict Resolution)

At 235 %Y @4 )z (Compatibility
Constraint Graph)= o}-23 72t}

[22.3]CRSP 334 1=

Skuation B :
Situation A Functional Situation C:
Constraints Assignment Rules

o=@ S |

COCEROIIONO.

3} 3 (Compatibility Constraints and
< Es 2

<g 11> Aokza 9 759 384

‘Vetabios Wark DA Warms M3 SEDDRIVOR Gusrd UTR. €11, Commibs Nk sf K0 224 1 e
00 ot 10020 e aTih prrveyse ™o o s Sraven. ok
P Mars O b4 16k EZNRDOAAT2oor
Mard Oria 1Hb_Am 1900, 2064, 4953, 0002, momih oo UALDORAT Rrsn=x fFunclonal
Mok D JMLBDAWER taF et TS,
[retingeniigee Consth s crenson sk sttt} CHCID
. - vy G2 Chungsd Tow Cust o= Champad Cast
Mot Vs Compattaly (C1-C13) ) T CMU & Chaamd Cad o1 M0 +
£1. Campua® mimat CA mmd § 10N reee)
Changad s 1R o~ (= Cam Maway + Charond €t
Charmed ves et¥iben T ke 130801 b
Chaned sal of amayy 30w r2eh 00 CompaiVh mizst Vomd § KO by C13. Teltria = Cluagmi Tl Cod +
Chaaoed bust 3t Hast Drbe 2. Compaliih pmizn of CIU mpend B HOL M. Al LIOARS (1 —— el
Chapad il ses 1O 0 M B 0 B |G | S A(SMALATI Regs 120
s 1. 40he | 3G} Ve ATRH BIMILOLRAT Sokna Rudes
Trin Wb €. Compaih s wd CAU spend § 1. bn S RULOVLATLRALY g g s
107 i (1063, 2068 (14802000400 10 Che Nelet=0ta ATA
Veos o102 (1 30D MLV GaFvmad e
Pyl GLaRke 145k G245 0GR 11483 2vaa 4ve o) THED 1064 U &7
Ry MLIOR IO Gumrat 4TE
UCHdmad (00, 90,02, 100, THLODL DN Get T
o . Crmpaibh paicsof CRU spund § Voad R s alre Sy AID e Medad =Ula AT
Viban Gt Tom oA favsa avande gy
Pty DAL A g tAI g, o THES 4R Uk ATA
Oube LEDAGS, B (uba LID_AGE AT) Fapa. ! 201y ©F. Comaalin, s sl Vami B KO o
1o MATL a1 va, e WO Ot rnat e o 15 D ke Wt =Vl ATR
[ ey [t e Py 0 aem-ite
SALIORAT B, w2 e b tprsirye
S IDAL OORATL Bede SBMLOOR VDA vl 4TH - foiamus [}
FMLIOLIVOR o rank ATS,  SMNLITL TN CeFornl ST oiotpirpmiger S 15" e e ~Utn ATA
S DDA itk GoFsrsal_GTH, DILIVDR R Eread HLTHA D powr ey iy
WELDOR VDR o avel_ELTA)} A6 { 1MEAT! fapa. 1T Be Phrry e irsmey N THER a0e Vi ATACZON ROMT
o Tim Py emin URLDORWE. Caf el pivvedepieis
i Tyin O, MOON SDMRDDRIVER AP esal aTe, B2URINDA dafomed ETR T WETTN
Mard Drie Type SBALODAATLE A0 RUALDORINOW Gefoval GTS ATA- 108
00Ty 0,400 BIARDIRATLinseas OMIAT e 20_Pa T 10D ASD B =08
oG U AT 2000 I TR, SEELIOR Ok u el o, compunt e
2008 vim ATA 72 P St LD Bedanalt >
%28 Ut ATAT 20 MO, s

Ty

LTI Gas st AR
2008 Ula ATA-100540 WV 33

s o - L4850 WOR tatuner 2Tt

{HD_SP™ Daw, TV ERb

2% g2 (Conflict Resolution) & 93+ A=}

(Operators)= 371212 £H 7 BF3ch

Operatorl (Desire): Over Qualified z}-& Itujjz}9)
AT o2 v

Operator2 (Criteria): Operatorle)] o]3] = F3
S Qo Agzel # £ME MY B
W7 gt
Operator3 (ASK): Operatorl, 26} ¢}3] &2 &
4 gow, FuAs A1E AYAES @} o] 3
S= AT ohc

<E 12> 25302 A% TAFE

Conflict
Resolution
Needed

wa

LU SHIAT kot 42 40F Cmpita,

L1 9D1 WM uten? O8I AGP Cas Y Cad,
V1 0T VE D Caomat OFR,

Weak constraints
value(options) changed
for confiict resolstion

STEP 5.2.3: Optionsz 4 $.9] 7}2) A A

T(9)] thete] ha=% o]% (STEPS.2.1)e) 7}
72 $1,647.000] 71, CRSPz} o] 4] $90.007} w A 5]
o] RAY HE71HQA CAO)S $1,557.000) ).

CPU Speed: 933Mhz

HD RPM: 7200

HD LM.: Ultra ATA

HD Size: 40G

Video Card Type: 32MB NVIDIA GeForce2 MX 4X AGP Graphics
Card

Memory Type: SDRAM

Changed Cost of CPU: $0

Changed Cost of HD: $0

Changed Cost of Video Type: -$90
Changed Cost of Monitor: $0

Changed Cost of Memory: $0

Changed Total Cost:Current Value=-$90
Price: $1,647

Total price: $1,557

<g 13> 7179 3%

TR, T ]
— T 3
o w{ - -
vt - =
- - a
fomtne) - - )
- -y - -
2 2.
e [ q]
o el - -l
" - o a
-t »ul sl
. e o E Bl
pone » - »|
— el el —m|
fom [ P~ ]
o T
oo v
o
bot
g
[
-t
=
I T e
W i N
=

T [ e 3 aiart G s e[ S By B Akt e, o £ s e b st et W 7
% 2 8 T E e R

STEP53: @4 £2 75 A2

A4 =29 A7 a7 AR QFALE @
x84 gow, 1 HAONY 77 (CAO)E §7)3}
@A, STEP6o 2 Ae et A4 248 #F 74
(CA(9)e  $1,557.000|c}.

STEP 6: STEP3 o = Backtracking

#7) #5) CURRENCY7} TO)o| 1, vl th4
o] gowm, STERzRH A4 & TO) 7Ax 1
STEP 3-72 w23t}

OPEN=[T(8), T(10)]

CURRENCY=[T(9)]

ACHIEVED={]

CLOSED={]

T®)= vl wojide] 9o STEP7g o)E gt}

STEP7: TO)z} T(8)e] =AY &= v watch

A 7179 CA®)o) CAO)nt} 2o, T(10)
& CURRENCY=z it} STEP 30 2 Backtracking 3k
ot
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OPEN={ ]

CURRENCY=[T(10)]

ACHIEVED=[T(8)]
CLOSED=[T(9)]

4.3 The Successive Stage

oS X+ T@®)W T(10)2] Backtracking™Hd &

B
T®el HA #z AAg=g]

Ec. B AL
<X 14> YzA o
Reset the cumency to 7(9) | Reset the cummency to 7{8) | Reset the cumency to
and repeat step 3.5 and repeat step 3-7 T(10) and repeat step 37
Listof OPEN={T{8), {10 OPENS{T10]] OPENS]]
states CURRENCY={T89)) CURRENCY={T7g]] CURRENCY={T110)
ACHIVED-] ACHVED={T(9) ACHIVED=(T(8)
CLOSEDH]) CLOSED] CLOSED{T(9)]
Costofthe | CA9)=$1,557 CA(BF=$1,507 CA(10)=$1,807
aurency
Solution | A® A®) AB)
Stopping | If Hteration=1 f CABPCA), reset the | 1f  CAB)<CA(10), goto
Corxition | Repeat step 3-5withnext | Cumency to next similar, | stop
siilar A(B) and repeat step 3-5

[23.4] 713 WE oige] A3 T(8)

Price
$1,860.00

81
$1
$1
$1
1
$1
g1

$1
$1

.800.00
760.00
,700.00
£60.00
.600.00 -
(660.00 ps
.600.00 |
$1.
,400.00
,8&0.00

44&0.00

1
T(9)

435937}

2 d7dM=

& Holx, SEES

:]—'_alzo

2
T(8)

Options®] 7} 7}
28] QAR 2= HE A7) A%

=Yg Eol7] H A S
A Xt Optionsel ol wpE &

2o neAe Frheh

A& *]‘%% At e) e
oM aeHoiR AR & ZHZt otk A
49 97 OptionsJ B T
37fo) ot MUST factor® ARSE
ot 2o

[23.5] AH8-¥ MUST factors

factor®] F4-&
factorg 8] WETE

1t7ho} 2,

3
(1)

g5E 7
rgo] &
Z
2
a

3470]9, 7+ 4

HroNng

MUST

At Al A& Optiond] A
Zrh

o WESE e

(29, 6] 7}25101 wE

kel A4 T(8)

TAE AEY B D g8 A€
XE F H1d HE AYste] =AY S F3
#HA9 H5 78 5 A=A B3 FrrEd I

7Hdge o33 2o

<¥ 15> H A3} 9 Backtracking 35

10 $1,567.00 $1,4867.00 §1,807. 00 $1 467 00
1 $1,%4.00 $41,660.00 $1.744.00
11 §1,91800 $2,207.90 42,008 00 §1,618 600
11 $200800 §2,248.00 $2088.00
12 $2,200.00 $2,108.00 $§2,818.00 $2108.00
11 $32,178.00 §2,220.00 $2,068.00 $2088.00
11 _§1,02800 $2,028.00 $1,628 00
11 $1,668.00 §1,708.00 $1,408.00 §1,408.00
11 _$1,088.00 $1,178.00 $1,078.00 $1,088.00
12 81, 83800 $1,238.00 $1,802.00 $1,220.0C
12 $1.628.00 §1,968.00 $2,818.00 $1,48000
11 _$1,0800 $1,818.00 $1,668.00 $1,81800
11 $1,427001 §1,9487.00 $1,887.00 $1,367.00
8 $1,120.00 $1.150.00 $1.126.00 §1.12000
11 $1,426.00 §1,676.00 $1,476.00 $1,42000
13 _§1,88800 $1,744.00 $1,41800 $1,81900
12 $1,44800 §1,948.00 §1,126.00 $1,13000
12 $1,4900 $1,846.00 $1,808.00 $1,861900
11 _$1,60000 §1,46800 $2, 20600 $1,46000
10 $2,6Ra00 3210600 $2,7Ma00 $210800
14 $2,466.00 $2.3%68.00 $2,088.00 $208000
(] $1,00800 31,768 00 $2,168.00 $1.80800
12 §1,%4.00 §1,20.00 $1.68000 $1.204.00
12 31,2800 $1, 20800 $1,20800
12 $1.4a00 $1,4068.00 $1,180.00 $1,16000
13 $2,72400 $2,628.00 §2,608.00 §2638.00
1 31,646 00 §1,646.00 $1.540.00
:] $1,386.00 $1,708.00 §1,48800
14 $2,478.00 §2,226.00 $2,827.00 $223800
7 $2,3100 §2,448.00 $2236400
4 $1.Z77000 $1,644.00 $1.274.00
4 §1,748.00 $1,748.00 $1,748.00
2 $1,84.00 $1,8%4.00
$1,40800

ARdAT 34719 Ate] 25
t}. 19719 A}eilt 2-31 9] Backtracking®} & %3]

#HA o =23

A39 ) =
2 ez a3

23ttt AN ECR HFEH
2 ™, Backtracking 391 Qo] B5F
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A & =gt “}E}_/‘i g AN 8 A
e #HF st H’S} olFo AZ HE EAFSA
Rgo) AT Fo| wet Options Sof ue}
Backtrackingo] 314== W 4= 9}

G Aol 2s /Ei"*—‘.‘% A9 g BAE o
F9 ARs Alojo] e stojx Py (T=42712
>3.609=t3 oo00s) 0-00059] WS ol F ol
Apole) BEFLFE 7.18%o]t}

<1 gedas 93 A4 e

10 $1,667. oo § 1,487, m §60.00 0.155
11 $1,7H.00 $1,74.00 §0.00 0.00%
11 $1,018.00 §1,018.00 $0.00 0.00%
13 §20€88.00 $2088.00 $0.00 0.00%
12 §2208.00 $2108.00 $100.00 4. H%
11 $2178.00 $2068.00 $120.00 5.84%
11 $1,628.00 $1.63.00 $0.00 0.00%
11 $1,568.00 $1,968.00 $80.00 0%
1 31.068.00 $1,088.00 §0.00 0.00%
12 $1,668.00 §123.00 §440.00 36.81%
12 $1,62.00 §1,468 00
1t $1,018.00 $1,818.00
11 $1,427.00 §1,467.00
] 11,120.00 §1,120.00
11 §1,420.00 $1,420.00
18 $1,808.00 $1,810.00
12 $1,458.00 $1,12.00
12 $1,810.00 $1,616.00
11 $1,600.00 §1,468.00
10 §2688.00 §2109.00
18 $2469.00 §2086.00
8 $1,608.00 $1.609.00
12 $1,264.00 §1.204.00
12 941,220.00 $1,200.00
12 $1,410.00 $91,180.00
19 §2724.00 $262.00
1 $1,640.00 $1.640.00
] $1.460.00 $1.469.00
18 $24%.00 $223.00
7 §2268.00 §226.00
4 $1,279.00 $1,270.00
2 $1,73%8.00 §1.74.00
2 $1.68M.00 $1,68.00
B $1,400.00 $1,968.00
2 Q79 3 7Mrhs(Feasibility)s) 273
o J}5Al(Admissibility)o)] el g4 2RAFH
= e 2o

<g 17> 433 292 98 W2 &

El3 Error Error
STEP | ¥ | Feasibility Ratio Admissibility Ratio
5 (%) (%)
<
& 1 No 100.00 No 100.00
A Guarantee (88.24%) Guarantee (11.20%)
a
@
= 1 No 20.00 - No 69.01
=R Guarantee (17,655%) Guarantee (7.73%)
3
= 0.00 No 64.13
% 1 | Guarantee | 000 Guarantee | (7.18%)
3| 2 | Guaram 0.00 No 78.64
varantee (0.00%) Guarantee (3.21%)
z 3 Guarantee 0.00 Guarantee 0.00
3 (0.00%) (0.00%)
dedMoz golxl iyt AFE RFEHA o

o geAdeR Ropd s BA A3 3@
A=A} 9 Backtrackingo] ]3] Feasibilityg}
AdmissibilityZ w =z} uli=c}.

5.2 Options &3}

A s =23}7] $)8) Options
Backtrackingo] 314

Be g3 ot
<x 18> OPTIONS3} Backtrackings] 317

%9l Z7ts}
29 BAE zART A9

P

il

Optionse] 7} Z71go] wet A7 do] =g

3}7] )% Backtrackinge] 347} Z/19-& B}
ARATe) e AL e 2o

=0.567+0.110X, Y: # of Iteration, X: # of Options

L.

[23. 7] Options & 7}

uonelay Jo #

- # of options

Options s} Aol we 71g71l die T-ez
Ex Ans 2}

Ho B<0 H, B>0 n=34, pg}(T—l’u 262>2.455= Y3, 00,))
0.016]4 Hot 7)ztgi}.

Options 3} AWoe] wE ANOVARY Azt
et 2ok

<3 19>Options_u]; Backtracking o] X3 A

Regression 4.65 1.00 4.65 10.64

Error 1397 R0 0.44
Total 18.62 33.00

Hy: p=0, H,: g0, Fgk(10.64>531=F, 3, 501} 0.01

o4 HoZ 7)Ztste}. stg 74 Optionse] 27} 37}
842 Backtrackingo] 34=% =718t}

Options 3§ 7} ojjA} o] Backtracking 727} X}o]ol
gk ANOVA Azt thgs} o Hy rmus
=t FZ1(6.83>538=F, 5 001)9— 0010]]1\1 8-2) 3}t
Z Backtracking 7 & 7}o = 8§23 }olst Aot
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<3 20>Backtracking 7 & 719} ANOVA 1A

Between sampl

3.0 8.07
B.0

= gz THAE A%: 0y 2o
Hg: [.lm'ps=0’ H.: um-ps>0, llm:lg’ =15, n=34
us: Backtrackingo] ¢li= 3 2.¢] 37 Options4:
um: Backtrackinge] 2wl o]AlQl WEO HF
Options 2=
pgh(T=1.893>1.695=t, gos)o] 0.050]4] = HWH
29 Aol f9ge BTk

<} 21> Backtracking 7 &

e AMFE G JHFl el HA9 &t
ohd A7 &g od FAHLE A3
A Aok 3 7Rk FE guFel /1w @ &
FXE AN dndEE ALAG

£ A7 70 AAGARAM BAY QU=
Adst @ AES ToiAClA Agske d olgH
d 4 glen, 9 gujzp(Vendonp opjz}, o
3 Boja(Vendonzte) 3HR-FxYA AHEE o
A %+ Qok t4F wulA FA 2] o2l A7)
AL ofolAE J]ut 7 47)%, XML/XRMLy| g
Data Processing 9! Aloko] s} So] Qe o]z
o}
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