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2 AFoMqE FAZN 4 dEA BEAEAARoz: TFuxvh d3te 3E B4
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A7 oFeg wolm, old o EFHHQA wHEoz HA NI HAHH T shsde Addte
Template-based Reasoning "% &2 At #ch Template-based Reasoning F-oi#te] & FAIge] oE didw
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2] @7z el o] $Eeicke] Fojxte) shEA|
so s wHHAA ok mepd Foia
2 FATge] Bgets BA9l AE Aokl @A
boelo Folabg vlw AE Ak Alawe) A
o Fohabel Aol Zlw % AES A4 Alrshs

.1

o O

2% 4= Q1= Template-based Reasoning ¥'H &
oF

-

51

Eig=
Template-based Reasoning< thet A A7 of
ZRAH ] F AR olFoixich ik H4FH
& Fujabrt FeEA A7 AlFAEE (Factor)
Ao 7)dsiA AAwch o] FAdME A

10 o% (2

Bl 27 d st 749357} E-mail: leehj@kgsm kaist.ac.kr
o jklee@kgsm.kaist.ac.kr

—181 —



Y Apo)zg 2 & Ut FHol AUtk it =%
Byl 4L Aeg cetsel Optionse] g %
H Foiate] 275 Ut HA HE Heo
o] ofAx Options Sape] me HetzAg =
AY8k1, 4= g Options 7}o) TEFHQ (Confliction
Resolution)-g- o)) Aot #2 7wk 22 (Constraint
and Rule Satisfaction Reasoning)g- o] £ 3tc}h A1 7)uk
o) 4FY dz AFH FEE 18T 2F FHE
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2 o=Rel THS ATASIY P P
(Configuration) % FHEL ZASHT, AE Yo 4
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qEHQ o2z 19849 Shortliffegl  Clancey 9]
MYCINEo] 9)c}. o]9]o] Well-defined Approachz
198813 2] MIMICONgL olajujo]e] A|ael x| z-s
]ﬂ VT7} 9lct 19893 9] COSSACKe rj:o =
2 Componentg 3} 11, 1fn]<-A el (Best-first search)
3 Folar AT A dato)
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HEEL e 2otk
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§ del M TS Aoke] kA ¢fe
ol g3t © 1 A7 5YA v g 71'
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19953 o] COMPOSERA] 4~ ®lo] Q). A}zl 7] ur3
3 HorzAzEo BYwAL ol furh #
o] Template-based Reasoningu}alo elZal al
FA7lue 2y #E wAold oA A 3
Sz s 2B fARSth AfolFe WEY
AT sl F2 oy el YR I
8 Thsetch ol g Sof AR gL
QE g0l Agoel Ay Qx5
m¥o) HHkstm cporst Optlons;} T4 b=
Options 57} c}4= @ w] A 3tsicl.

2.6 Atell Z=F™(Adjustment) YHE

et AW o z=  cfA)(Substitution), 7
(Trnasformation), 8- t=(Derivation), &4j(Composition)
S0 wro] ¢lr} (Wilke, Smyth, and Cunningham,
1999). TiAPgAl e Sae @el tHE B e ok
AR QY AL Soly %) g R eno
Hepol AFRES obe Ae vl g o
3 WAo] olFol A= AE Uitk gAY
O3 Al SzrE WEA 2YY HF Qe A9
2 Y2

WES u A 73w FE

i)

rR—{)lielt

O_J,_j
oXx.
N g 2
@z¢;m4£¢m¢uzm

wju

o4

rlo
£
2
o
e

¥ W42 ol guct
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el AbekzEel ZFE(ConflictyE HAMSID o &
Z(Resolution)3Fc}. Aok F& 7jut 28 upal o
e thed o (1):11"“5{}9] &‘?*}"%‘-‘4’ Al 2~ 8l
el 383 (Interactive)d] WHHo] 7}l
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2 dAlE Ak FE1 dA 2539 E%”
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2E74E 1 YsE Template-based Reasomng«]
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Problem Architecture)
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LEAE T dAMEY AY AlA"RY Ez
(Architecture) ©]T}.
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PREFER Templates

Constraints | Adjustment from
& Rules multiple templates

BETTER Templates
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r(iy= (i) - dj, - g(l),<l v 4 v WD)
gkl atole= whakAd ol ’JER o423 #ol Ao
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daFo s At

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

CURRENCY=(]
ACHIEVED=(]
CLOSED=(]
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STEP3: & #H1° sF CURRENCYR 73
o} T(9)°] CURRENCY7} ®t}
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OPEN=[T(8), T(10)]
CURRENCY=[T(9)]
ACHIEVED=(]
CLOSED={]

T9)l FRA TGS 2T wXsiw
A gzt 13z gow OpionsE =%
SEREREE g

STEP 4: Fufx}2] QA &S] 2z} Factord] ARk
of gste T(9HY AtFE 21, Z+42 Aol 5
ojgtet. Over Qualify (t(i)-d; >0) 9} Under Qualify
()4 <0t & 7 & AtSES 25 Aot

<E 5> tjers Folz 2FARE 29 o]

Factors Distance of T(8)
VideoC ard Size 0.0
VideoC ard AGP_Speed 0.0

v:deoC ard Type i
o

Network Card g
Keyboard 0.4
Mouse 0.0
Bundlled Software 0.0
Limited warranty and suppoirt 0.0

STEP 5: Fojx}te] 2 FA}3He]
REF T(9)Y AtE 2ok
STEP 5.1: Over Qualify$} Under Qualify® ®H+%
zhzy WeAbE o2 FE st

} Factor AFoFol]

Mo

<3 6> Over Qualify®} Under Qualify

Faciors Drstance of T(9)| Prelerence

tj(9)—qj>0: Over qualify

Nework Card -1 [o]:]

{Speaters -t 04 (9)-d<0: Under quali
COIDVD Type -8 04 tl( )J d’ qualify
VideoCard Type -24 04

evboarg Sl 92

STEP 5.2: OptionsZ —3— %—’Eﬂﬂ](Assign)ﬂ- H
T3] AR EE }3}04 T3 e  EAb
(Check)Z o] FojZit},

STEP 5.2.1: &< thAl(Assign)oll 23 OptionsZ %

Over Qualify® Factor= Templated] 3% o] &8}
I, oA L/&X}(Operator)‘ﬂl 98 Under Qualify®
Abekell cisiAqh, Foljztel @ AREEo 2 ZH Factor
o] S dAE 7 FELE oA APEEo=
ojFoid £ de=d, oy MY FE F sfuglc
Under Qualify=] ™ Under Quality®# 22 3t} =3
oAbl 2A3st] st 7AE AArgch T(9)
9] 741 CT(9)°l $1,299.000]1 12, Options A ¥ 7}
2ol % CO9)»Z $348.00°]th of Hg #3h
CAM9S 7t T8 $1,647.000] .

<3 7> Under Qualify i A

Distance of T®)

Over gquaiify
Under quaiify

co/ovo

<E T &3 © 09

TR EREATT T
Notwork Card  COM® /100 Fasl Enermet PC Gurg Mg netwok g sl e
akory NEW Mam an Kargon HK-65 Sumoung Soung rgon Speskary BV BT )
oD /0 12X CO-AW Orive 48 My Vartatde CO-AOM Drive 2ol im@
Vigeo Carg __[Mew 38 DOR AT Aagegn Carg T8 NYIDIA Gef ort o2 M (X AP Graphicy S, XN Y]
*ey0031a \rotot® Narug Cerooa Pro Ouwey@ Ceyoomd EYIERTY)
Price. 34800

STEP 5.2.2: OptionsZ g ol &gt H4E7ke| Aok
221 Aok 13 Jlw 2P o) g
Hapgoh Zbzhe] FEE7he] A G TAlE BAlE o)

& <x 9>olA gt
Positive Relationship: 1 (¥ 8}¥l ApoFa} o gk2- b
= AFEzRe] W3be] Wgko] 2 A
Negative Relationship: -1 (¥ 3¢
Wb Apokghe] wglo] wako] wioiel A9
Independent Relationship: 0 (F AF%zt
AeE 3
T99 #FEE9] Ad@dA dHelE2 o
2ol gejdt

<E 9> AkdA dols

1o
e
X
Y]
)

Oependent factors
CTR T s e i
fopee oty %) jAq
=
4 3l 0f 21 & ] 0] of o] of o 3} gl of 3] o]l of of ol 3] ol 0| &
ey
o
5 roy E ) )
3 | [P Jewetom 0[Ol 0] a o[ o{ ul 0] ul
2 ool of ] O T
g [ R C ) o[ 0]
= ] [}
§ [ 0
3 ) ) E H
3| [vieeo veme o 0] -
At 1ol o 1l o Lol ot ol of ol ol ol ol ol ol gl 2}
0]
4] [} .
Q 1]
] 0
4]
o )
[ 3
] C
9 [
] Q
|

<3 10> CRSP Procedure

1. Goal setting
2. Variabie ordering according (o the preference value
3. Seed variables sefection
. For each seed.

Repeat

from the current variable.

Rule Inference or Constraint propagation

il inconsistency or dead-end happen, goto step5

else Move (o the next variable.

LUnal ail variables are exhaustively propagated.

Remove currency from the Constraint and Rule graph with a seea

variable

If propagation of ail the other consistent Constraint and Rule graph with
a seed variable are completed
then end with a solution
else goto the first of stepd
3. Perform backtrack

backiracking fail o resolve the inconsistency or dead-end
then goto stept
=ise move to the next variabie
X0 back to step 4.
6. Perform user answer adjustment and trade -off negotiation process.
it ¢he inconsistency is suil not resolved then end with no solution
=lse goto Stepd.

et 23E 9§ CRSPY B ELS they o)

. 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

»  Variable Ordering: M3 ¢ gho] w2 w43

3
»  Seed variable: 2Xo] g 5oz vid=9]
Zr2 Seed variablez 3t}
Video Card Speed
. % A] Z2(Concurrent Reasoning): t}3 Seed
Variable 2 o] 23 ZA] =&
. Backtracking: 2% &) 2 (Conflict Resolution)

Aok ZAS 7o) EA  72) = (Compatibility
Constraint Graph)= c}g-7 Zc}

[(7=.3]CRSP 384 =

Q  vasabie
Cormece © 6ol vartable

{7} seed vasadie

Shkuation B :
Situation A Functional Sikuation C:
Constraints Assignment Rules

c2 ‘
& Bl &

ek A7 732 (Compatibility Constraints and
Rules)5 & o} & B9 2ot

d

< 11> Aotzy 9 739 394
e S IIG™ e

ot Dm A1
100 b 1908 1082, 4908 ¢van, sman}

Constminte
Vedia Compastamy (C1-C13)
€3 Camessl men it CRU s § 10

1 a1 S 1 s

€A e b

aan

o (e LID_A0# AT\ Mg ilh el

0200 (a0 SR AT Mwas 2y
LD 8t vt

samaonss
N2 004

ORI 1 ant_TO
To,  SAMLDOR Bt b ermi T

%% g2 (Conflict Resolution)-g- ¢} 3+ Ak}

(Operators)= 371212 Fa& =z B23c}
Operatorl (Desire): Over Qualified g}o. “:ojx}2]
A% goE vy

Operator2 (Criteria): Operatorloe} o]& &= &
S glod, Aotzdoel ofw $MZ Abee WE

#7 gt

Operator3 (ASK): Operatorl, 2¢f oj&f] s F3ar
s ogod, Fuist HE MYSEE sk o A
& ARAES btk

it

=
aZ

<z 12> 2zgde

A FAFE

Conflict
Resolution

1T mmn Needed

(il Fo.
Weak constraints

value{options) changed
for conflict resolustion

STEP 5.2.3: Options = A 3. o] 7} 2 A|AF

TO)e] theke] x| x4 o]& (STEP5.2.1)o) 7}
A2 $1,647.000] 71, CRSPZ} A of 4§ $90.007} A 5]
o] A" HZsAq CA9)L $1,557.000]c}.

CPU Speed: 933Mhz

HD RPM: 7200

HD I.M.: 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

<E 13> 7149 33
O ®q

U - i

MR

==

g

STEP5.3: &l T2 7153 HAs|

A =29 AH ot Folae o FAYL 2
bz oo, 1 (AN +A(CAONS /=8t
], STEP6o 2 zaisic} #HA =4 HE /1A
(CA(9) 2  $1,557.000)c}.

STEP 6: STEP3 o 2 Backtracking

&7 44 CURRENCY7} TO)o] 71, vlm chit
o] glod, STEP2zxg Ao &f TE)E 74 x
STEP 3-72 ubE3ic}.

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

CURRENCY=({T(9)]

ACHIEVED=(]

CLOSED=[]

T3} vlLojipe] glod STEPTZ ol S @t}

STEPT: T(9)z T(®)e] =4 ¥ S vl @t
23 g 717el CA®B)o] CAO)wrc} o, T(10)
CURRENCY g stc}. STEP 30 g Backtrackings

Lo
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OPEN=[ ]

CURRENCY=[T(10)]

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

4.3 The Successive Stage

o2 B T8 T(10)9) Backtracking® 4 & X
AFth & dAdMes 18] HAM sz HAYHA
<® 14> UkEA o

Reset the currency to 7(9) | Reset the curency to T(8}| Reset the curency to
and repeat step 3-5 and repeat step 3-7 T(10) and repeat step 3-7
List of OPENSTYS), T(10} OPEN={T(10 OPENS]
states CURRENCY={T(9)) CURRENCY={T(8} CURRENCY={T10f]
ACHVED=] ACHIVED={T(9} ACHIVED={T(3}
CLOSEDS] CLOSEDS] CLOSEDH{T(9)
Cost of the | CA(9)=$1,557 CA(B)=$1,507 CA(10)=$1,807
aurency
Solution | A A®) A
Stopping | /f erstiormet If CAPCA). reset the [ If CABCA10), gobo
Condition | Repeat step 3-5 with next | cumency to next similar, | stop
smilar A(8) and repeat step 3-5

[Z12.4] 713

Pr\ce
$1.,860.0

31.30000
$1.,760,00
$1,700.00
$1,060.00
$1.600.00
$1,660.00
$1.,800.00
$1,460.00
$1,400.00
$1,360.00

o2 ik A4 T(8)

5. 353H7}

e}

2 g

(4

12]8

- Ko,

TJKO

TolAE Options®] F7} F7td=

TAMe 9= s E 27 n«lﬂ 3o
olefgt &3
AFTh Options 2 —roﬂ % o1

Z°17] %

2
Zol ma4e Fow

Ao AME"E Abae] A= 34700,
ol AR Afke) == Ztzt 14700]c)h A}
%t‘ B Options®] FHF F+= 117003,
37§elch. MUST factor®
factorE 2] WIT 4= th-g

factor 2}

B e

3} 2o

7ol
_&7}.

2 4

MUST
A8l

Abelel M e
2ot

[2%. 6] 7t =&

Option2] 7}

dike) A T(8)

<# 15> H 43} 2 Backtracking 35

ctoptioss] fatherason | 253 ar LObrmest O ptms caf
10 §1,867.00 §1.967.00 §$1,807.00 $1,467.00
11 $1, 14,00 §1,66000 $1,744.00
11 §1,81800 §2,207.00 §2,008.00 §1,81200
11 §2,088.00 §2,248.00 §$208300
12 $2,200.00 $2,108.00 $2,818.00 $2108.00
11 §2,178.00 $2,228.00 §2,068.00 §206800
11 $1,828.00 $2,028.00 41,828 00
11 $1.668.00 41.704.00 §1.408.00 $1.408.00
11 $1,088.00 §1,178.00 $1,078.00 $1,068.00
12 41,648 00 §1,228.00 $1,808 00 $1,228.00
12 $1.828.00 $1.408.00 $2.41800 $1.488.00
1" §1,918.00 §1,81800 $1,958 00 $1,31800
11 £1,427.00 §1,467.00 $1,487.00 $1,267.00
-3 $1.126.00 41.16a00 $1.,12a.00 $1,120.00
11 $1,42000 $1,679.00 §1,478.00 $1,429.00
18 §1,880.00 §1,74800 §1,41800 §1,81800
12 §1,338.00 §1,9%a00 $1,126.00 $1,12600
12 §1,61800 §1,8840.00 §1,6808.00 $1,81800
" §1,80800 §1,460.00 $2, %600 §1,48400
10 $2,58000 $2,100.00 $2,78a.00 $2108.00
14 $2,964.00 $2,268.00 $2.088.00 $208800
8 $1.808.00 31,75400 $2,168.00 $1,80a00
12 $1.3%4.00 $1.204.00 $1,8808.00 $1.204.00
12 $1,22a00 $1,204.00 $1.20600
12 $1.41800 $1,408.00 $1.180,00 §1.18000
14 §$2,724 00 $2,628.00 $2,608.00 $252800
1 §1,5#200 §1, 58000 $1.64400
] 41,4800 §1,760.00 $1.46800
14 §2,478.00 §2.226.00 §2.827.00 $2228.00
7 $2,264 00 $2,448.00 $2.264 00
4 $1.27600 $1.54300 $1.27900
k) $1.78800 §$t.748.00 41,7400
2 §1,644.00 $1,84000 $1,834.00
$1,264 00

AHA G 34709 Abel 2F HF s)o)
ok 19709 Atels 2-3¥2) BacktrackingZH & 3l
A9 sl ZEsich TN ECR A FE
Z o 3% o, Backtracking 39 e 2E F

Eastdd
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4 o] =R oA we @A o 4
A48 HAH #7t B olFol HA HE BAHA
obgol AN AHEe] wa} Options Zof et
Backtracking] 4= w3t £ Qo).

ool o3 dEdE HHY sfel BYE o
x9] HAs Abolo| e xpol= Pzt (T=42.712
>3.609=t35 000s) 0.00052} W eJolj iy §olsic) T 3
Abol2] HF e BE 7.18%0)c}

O g

<E 16> g a 9add A8 ua

10 $1,667.00 §1,467.00 $60.00 8.13%

11 §1,744.00 §1,744.00 40.00 0.00%
11 §1,618.00 §1,618.00 £0.00 0.00%
11 §2088.00 § 2,088 00 $0.00 0.00%
12 §2208.00 §2108.00 §100.00 9. M%
1 §2178.00 $2088.00 $120.00 5.84%
11 $1,08.00 $1.98.00 $0.00 0.00%
11 §1,658.00 §1,468.00 §20.00 1.00%
11 $1,068.00 §1.068.00 §0.00 0.00%
12 §1,668.00 §1,228.00 §440.00 $.81%
12 §1,08.00 $1,468.00 §430.00 3.70%
11 §1,018.00 $1,818.00 §100.00 5.60%
11 §1.427.00 §1,467.00 §60.00 4.39%
[ $1,129.00 §1,120.00 §0.00 9.00%
11 §1,42.00 §1,42.00 $0.00 0.00%
13 $1,889.00 $1,810.00 $570.00 Q2%
12 §1,38.00 §1,13.00 $210.00 18.60%
12 $1,819,00 $1,019.00 $0.00 0.00%
11 $1,508.00 §1,460.00 §40.00 2.12%
10 $2689.00 $2108.00 §480.00 2.7%
14 $2460.00 $2080.00 §470.00 17Nn%
8 $1,600.00 $1,609.00 $0.00 0.00%
12 §1,264.00 §1.204.00 §50.00 4.16%
12 $1.2.00 $1,209.00 §2.00 1.66%
12 §1,419.00 §1,160,00 §22.00 19.24%
13 §2721.00 $2652.00 $0.00 pRL)
1 41,640.00 §1.640.00 40.00 0.00%
s $1,400.00 §1,468.00 $0.00 0.00%
13 32470 $223.00 §160.00 6.78%
7 $220.0 $220.00 $0.00 0.00%
4 $1,270.00 §1,27.00 $0.00 0.00%
i $1.74.00 $1.748.00 $0.00 0.00%
2 $1,684.00 $1,684.00 $0.00 0.00%
3 §1,408.00 §1,268 00 | 3

2 A7 8 Aa7bsyFesibiliy)s H s
T 7}sA(Admissibility)ol] @3k A =43}
= oes g

¢

<E 17> A" FAg Ja v &

U T
ks Error Error
STEP | Feasibility Ratio Admissibility Ratio
B (%) (%)
<t
e . No 100.00 No 100.00
A Guarantee (88.24%) Guarantee (11.20%)
.t
oF
& 1 No 20.00 No 69.01
o Guarantee (17,655%) Guarantee (7.73%)
s
5 0.00 No 64.13
% U} Guarantee | 000y Guarantee | (7.18%)
5 13 | Gearamee 0.00 Ko 7864
s |- uarante (0.00%) Guarantee (3.21%)
12
3 3 Guarantee 0.00 Guarantee 0.00
S (0.00%) (0.00%)
deddoR gobal st HAL wAHA o

=t gedaoR stoldl st BA BT 3@
Al zA} 9 Backtrackinge ¢]s)} Feasibilitygl
Admissibility2 3 2} wli=cl

5.2 Options &3}
HA o =2sr] ¢ Options 4=0] =519

Backtracking] 2% zhe] BAIZ ZAlwth AR
3= e 2o

<3 18> OPTIONS =z} Backtrackinge] 77

Optionso] =7} &7
37] 93t Backtrackingo] 17} Frtgg wodcoh

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

(z%g. 7] Options 7 =}

uonesay jo #

# of options

Options 3} 4| W 7127)e] ojg T-gjx
Es A¥e o2 2o
Hy'p<0, H,p>0, n=34, pgr(T=3.262>2.455=t, ;)

001 A Hp= 71 2+d o}

Optionsg 7} Al#o] W& ANOVAR XM A=
e 2o

<3z 19>Optionsz} Backtrackingo] & 37

Regression 4.65 1.00 4.65 10.64
Error 1397 R0 044
Total 18.62 RO

Hy: =0, H,: B0, Fz1(10.64>531=F; 1, 50, 0.01
ol HoZ 7)ztgich st Optionse) 7} 7}
4= 2 Backtrackingo] 4% Z=s}3ich

Options g 1}of|A] 2] Backtracking 7 &7+ o)
s ANOVA Fst: te3 2o He v=n= .
=t F31(6.83>5.38=F, 3 go1)2 00104 -2} &}c)-
% Backiracking 7§ 7bol & #2l9 2ol7h Al

—189 —



. ZOBacktracking %Z_"S] 2

35 5o s

Between samole 110.24 200 55,12 6.83

witwn Sample 2019 31Q 897
Total 03 3.0

= guzte THAE A ey 2o

Ho: pmeps=05 Hat pinops >0, =19, ps=15, n=34

us: Backtrackingo] 9= 2] ¥ Optionss:

um Backtrackingo] 2@ ojAtql EE ¥
Options 4=

pgH(T=1.893>1.695=t;, 405)0] 0.050} %= I
zre) Folz} frelgg mach

Fo AT

<3 21> Backtracking 7 &

n 10
8 12
1 12
9 13
7 13
4 S
3

2

i)

% dmaEs AN

2% 749+ 3125% segaoss
Folafel QPARROl BaebE A N2 HE -
920, Aporel Zhol oy Fohate o Fel £
S Aperg ATehE. ZbAel Qo Axel at
obd A7l BAHG olaiw YL AAsH)
Ao Aok 7w 22 2uazel N @ o
FHE 24 wneEe AuDT

B oaTs sz A A4Y s

HEE FolAAA ATSE o o8

of, ol TojaH(Vendons ojuje}, ch

@ofaH(Vendonzre] AR FZYo)A AFg5 o]

A & oglok oF Buld 7 £%o) o Fof 7]

A= o] HE 7)uk HA7)&, XML/XRML7]

Data Processing ul Aloke] @3} So] QFxofa
t}.
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