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Adopting EVA Knowledge to
Agent-Based Intelligent ERP Development

Kwon, O-Byung, Jung, Jin-Hong

ERP is now one of the prevaiing opplications for infegrated information systems. So far, the con-
ventional ERPs lack how to manage knowledge of moking decisions, that is one of the important goal
of ERP. This gives a mofivation on adding decision support capdbilies to the ERPs: active advice for
business analysis, evaluation and control. In this paper, we proposed an agent-based intelligent ERP that
is operated on the Intemet. In special, knowledge of economic value added (EVA) is explicitly acquired
as a set of data, models and methodologies. A new knowledge representation format, MIF, is suggested
to show the communication mechanism between agents, The agent-based knowledge processing is

adopted to deliver inteligence on the Intemnet.
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AALE B3t laE o <laE T gt} [Morris, 1994]
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o olelg AME A5 7)F9] ERPOA # Agro] vigtAsitts & 4 vk
ke ARE IAR 3t [Awe &4 Hd 2 =Y A tsd 2tk ARFdAME
A 2ie ZEstd 349 A2dy S350 ERP] &4 vyt §&E3= ERP 37HE &
LY AR AEHo] 2] oEle] AREA}) Mgk A3geME AR FA VFe] F7b
A AT dF 7129 ERPA]*EM g € A5¥ ERP 9o 3 A2 d W, 19
Aso] #7tEEe de2 A% ERPE A8} oA 7159 doldE HAE redch
A doh oy <y 1>2 X1‘”E§ERPA 7]8 g AN 35 A7 HES T3S 4
F2E AYsia glok & 91 9l
l . \ I. ZAH )2 (ERP)
XSE ERP
o B XS ERPS] MF-75& vlzys Tdy 75y
Ao AR SRR 7)E, 2PA AR Vs eE
= BEEE, azxys 293 s)5e oA Hd
2 ERP z2Ax AF, 72t 719 A8 E ste A
e 2Hmpold, B4y J5os AFsET, 3
i B OSETE )5 BYS, EE8, 9%xg,
<32 1> A58 ERP 74 RAD 7]5og, AAz4 59 752 HHg
4 3 715e AEgEd 53 Ovume
£ =89 7FeAS Holr] 98 A4le EVA ERPe} g% 23 dgom HAS oAdA &
FA Adow 2P AVIH kg AEEE AAA ASH Rds 2aase A
7199 vlg) 72 = 4RV 7199 W 9 4 2 JrtE A% AEHeld Vs F
Y R4 5 e 939 sz goen = ANS Ao [Brans 1997 gt Vi) 7]
[Copeland,1994]. EVAE ul2 o] &3 323} Y AEA~FR ERPEY] FHE A ARE
ARH LS 75 F£IAI AR Fe&A T A&HUY [Seki1998; Kappelhoff,1997].
& FAse Aa YA gy oY v 53] ERPRF 7] AR ARl B
[k Fa FHo g 2851 Q) cHFuchs,1995]. 2 93l ISA S88 batch control standard 5] |
EVAS} ERP7} A¥HE AL ted geo Q=L Sl [Strothman1997]. o] A%E o
SN A2t o] EVAR dojAE 7) #oll AlxHA S ERP= CIMET o £33<)
A
=

de FRAsdesyy dqges
ARE goz d

& AnggA

71419}
ohe} o)

gk ERPe} §Al814 LdugiEde] 23S A

ke =¥ERE AR Y [Kazanskii 1998].
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<H 1> ERP "7} &=

% (Integration) : A/FE/ A/ AT/ QB T A A 2 5 F90M FHE H3FES 7Y AT

W4/ (Scalability)  : RESE A% £, E Mg 534

FB4(Versatility) : 3|Ak] A7), FFol AT WA FS

T Flexibility) @ Y2k T 98 A Y, IAAFY} AFH A 3 435

874 (Extendibility) : A 2-&7]& HEo] YiBaF coding) AeF EAAE] 1

&0 d(Simpleness) : TEdk 23, @8] ek U oA AREAL QlEH o)~ T3

He] A (Convenience) : ARG-A7F 8o WE vl7lgE BuX &9

o &/d(Forecasting) : 7|Q 7} Yoz A%, ujg) AFE AXste AL AT F, vFYd 9 4,
OLAP

o A5 |IAOIE URLFA:
hitp:/ /www.oracle.co.kr/ products/dev_tools/developer/developer.html#
http:/ /www.oracle.co.kr/ products/dev_tools/designer/designer_index.html#
http:/ /www.oracle.co.kr/ products/dev_tools/reports/reports.html#
http:/ /www.oracle.co.kr/ products/biz_int/bi.html#
http:/ /www.oracle.co.kr/c_success/index.html
http:/ /www.sap.co.kr/ products/r3/indexhtm
http://210.118.51.48/ unierp17/ product/brief01.htm
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http:/ /www.sds.samsung.co.kr/ products/ packages/unierp/
http:/ / gntech.co.kr/vision21/v21_frhtm
http:/ / gntech.co.kr/vision21/modulel.htm
http:/ /www.kiss.co.kr/html/erp_start html
http:/ /www kiss.co.kr/html/erp/intro_001.html
http:/ /www kiss.co.kr/html/erp/intro_002.html
http:/ /www kiss.co.kr/html/erp/intro_003.html
http:/ / doosanic.co kr/htmls/solution/ erp.html
http:/ /www.ssa.co.kr/products/pro.htm
http:/ /www?2.baan.com/ cgi-bin/bvisapi.dil
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3o @ ERP 7)Ao thajA Brie SR
Aoty & %29 %7} A= ERPE 873

T 4 719 54, & AR VEd $Fod
3 eEe meEs g g 5 glen, B
=9 ddke Tt Bl B 71E
et o] A HEED [M09,1998).
a3 AR 71E AlzE P Foon

<= 24 AWA Y dig AFS g B}

i o=

1H3A] F9he} [Ragowsky, 1995].
el 2 wol WA ERPEL o} 714
W A4e BEF 4T Adse) o wo
7} Hgse e @ 4 Atk @A) ERPY
B A7 2 dolHY BF +39 o2
Eo] ERP 22719 o] WAlgol e
9 ¥d A4e YRida oEg
Bl ERP AuES Bz @ Q97 24
A & olFAA] &a Qirk B go] PF-
EA2Y A& FHE & B VY A
U A P9 2 A" A5 Addde of
A o F AAolth. 53] ERPS} Zo] 979
o8 FAgo]l FEsor e FReME JE
2l F& FEoldE/MY A 1HF A
&F ftolojof gttt HIToe EAMAAE )
AZHHEA ERPT 9479 AR w3, yolr}
M QAJENEY] FYe RS AR ug
2 YgF Aol tig d7E0] AP Fo Utk
[Strothman,1995]. &3] NBO(Networked Business
Object)©. 2 HWHEE At ERP d3E Q)
B 7139 R Z2hs S 93 o
HES AMEL 3don, o]F FY¥F Acs
o 3 rS

2 [" yE ofm

ZESol7t QB AY NEE RAE

Stein,1998].

AZ 7)1&9] ERPY 71 B4 2 w2 9
g AAAE FETG QeI A4 T4
Yol F7hHE Ao) ngrasi.

M. A3 571713 24, JdE=H)
23 ERPY £3%
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29 g4 & the <1y 29 2ok

EClsIS
XiS# ERP A LAN
} HTML &
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ERP EEALE
SEAAH A
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7 BF O EAdte X $2E ¥RE &
At [Ahn1998]. 7 Tz w} 1 84
T oA Zolr} YR 7|EFHoZE= golHH]
ol A 2d, AMEA} IEj#e]2, 12l ERP
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=idlAe ERPY A2 75 3 anzE
U= ERPo| AMLE A5g Frlste SUS 7
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Hlol2 Aot AMY 75E FIste A5y
JolHE o] Rrtd FEALHAMY, 18
i AAHE AAE #Edke Aol MWz
o]FolAt}. ojwf HAHEY e g Ry
b‘“ﬂ%zi TAEY EF A2uo]2e} o]
Hilol2e FY3 27wt 88 12E /1A
dole st g f4A FHE F+ U=F 3o
ol@A dolHe} A2g Fisle o= ERP
9] Bl shte] wlojElHlo]~, dhutel o] Zg]
Ao, o7 A9 AYAIES TS & |
9] /\}%Z} A HO|AE A B AHoly] Wi
o|tHOvum,1997]. whebA] X AjHjo|2d® 28
Ab#(data dictionary)o] EA3}H, o] FHE 7]
gz s AAMolze) o3zt Y4B, A
AulolzE 71973 Bosh AR A
2¥eo] B Holg € 2L ke 3o
7197H H7be ste W EC]l 9AUE By
& HolEE 7490

5 AREAE 94 S-S 18sle /8
3 AR QEfFo]29 Bl ¢ HeEkeA
& Tl BRE Fuwr] 3 HIMLEA A
A7NE FALAY FI8IA A E =8
A Agsle ERPE ¢ QlE o]~y A5H
ERP A7} €}

t

F

l

__4

3.2 BHH FIIA X4 B

EVAZY A42 dHolH, =¥, 283 W
HE A 7HAE dHE EVARYE 233
HHEL U <& >3 Zo] EAs AA
g W&ol HiME =5 BCA AA3) 71&
st

A Aol el WAEo] gle dHolH, =3,
HHELS ol ek o] FHHE

3.2.1 HOIE| HE EH

Yolelel et HRE oo go] +¥W
A5 AR g

AA71947H) DR
EPR g

NOPLAT A4t 24

IC A% =9

ROIC TREE =¥

FCF =3

EP =¥

AAY BHAN B ATH 28y 24 23
MYFEEY B

AFHolH AL Y

e AFAE F2E9 A5 23

WACC 24 23

ER5 o) vYske 24 A 2y
JHEAAND AN 23

07 A 28

APM A4F _‘?_“é

FCF¢] °§—? %% 4 ﬂ%ﬂ 33
e ﬂgﬁi %*4

EPH Iy =

NA3REA 741*& 5y

A7|AHR7FR] ALY 2
Y2EJAYS A% 5748 2y
7129 e A e}l ALt 2
FARY A9 ALt 2

EBIT A 23

WACC A% 23

23l 71g e AR 37t Al 2
AR o NYriA Bt 2y
NdAG 9 7147k HrtRE

WACC =24

CVEA4H

7EX 7] Alkat Ao # 4
YLEHAXH ] A
A7k o] A%

Data_item := <did#, notation, dname, tempo-

rality, dynamics, type, condition, digit, range,
unit, assumption, description>

did#: tjole] dHEHZ
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notation: 7]&
dname: Hjo|¥ o]&
temporality: A|7Hd=(

o ]Zl-/l

R

none, time, duration}, none

Jol gle dlolE), timee
54 AdEE 38He dolH,
duration& A7k} W7t Foiz

EIRl=N
dynamics: ¥F*J={static, dynamic, ext_input},
static® AA| ko] data repository

o EAYsk= dlo]E, dynamice
gol e HolE ol Bz 4
THe HolH, extinpute &3
2289 Qe F gl 2%
= HolEe)

type: Hlole] &2

condition: %71

digit: A}l

range: %1o] H9)

unit: &%

assumption: 7}%

description: 7]} 7]4

& 50 g 2& A 7kA dolErt ¢l
ot skak
[off 1]

B = o]aA& AFste ¥ AATA

Te = s 7199e] SAUAAE
a2 7148l AF7FA) (V=B+P+S)

<
It

ool Y Hel A7t Bet B

<D0001, B, #-x] A)#A7}x], none, static, real,
ojxA|F F-A, 2, positive real, $, _
oAE Ageke Balel AR

<D0002, T, SHAIHAAE, none, ext input, real,
M7, 2, (-100. 100) %, _ NG 7]
el AL E

<D0003, V, 7190 A}%7}A], none, dynamic, real,
G714, 2, positive_real, $, mid#, 3|
T 7148 AE7AR>

3.22 28 I2 B3
T AR 2y iy AEe tad 2.

Model_item := <mid# name, type, contents,
assumption, description}>

assumption: Z&2] 714

description: 280l that 7|&

Module item = <module#, {mid#}, LHS, RHS,
causality, proportionality, relation, assump-
tion, description>

module#: TLE U#EWE
LHS: 23
RHS: -1
causality: Q1A 5% 2 waE={1, 0, 1, un-
known}, -12 HWE 02 <Aad
AZE el €9 A 12 4
sk unknown-g
e AHI} gl A4
proportionality: Hl2llA 7 B WA= 0, 1,
unknown}, -1-& ¥}, 0&
Bl BAE gheol Ll A
12 “gulz], unknown2 H|Z|

A oo ik FE7 ¢l

e
relation: #AA #F5={0, 1, unknown], 0&
TAGe] gldol & Ag, 12
#AGel Ade A5, unknownd #
A 5o digh JR7} Qe A

H9H M4z
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[0l 2]
25 010
WACC = ky X (I-T) X B/V+k, X P/V+ks X S/V

AF71E WACCERY] 488 4 9l 7402 ABY & gt 24 2 947, UEFF)
249 AR AZ W58 HF A% 7

FAF9 A% 71E AR HE(E)

ko = Z7] AgHo] glu FHoz ABE £ Qe
B = o|AE AFdh= FA9 A7

T = 37 7149 FA-QAE

\ = 33 7149 AF7HA(V=B+P+S)

ke =27 A8d0 Y1 Fo HEY & g &
P = $AF AR

ks = 7|22 9] 718nl &

S = A7) A2 9] A7

contents: XE2] &
assumption: 39 714
description: 234 W3 7|&

A& 5o ALHH(E)Y F4& AY WACC
g [d 29 2o
W ol w3 o] @A

<M010, WACC, EVA, WACC=k, X (1-T) XB/V
+HoXP/VHk SXS/V, HE7IE WACC,
27 48Y + gu FHoz ABY
F g B % $4F, BEFY O
oz P>

MO10 & T4 ofgfs} 22 319 R¥YE=R
B Et o E S0 MO0 289 93l ki
WACCs#H Ae] 2 84 2 AAAAE 7H4
S ¢ 5 Ux g

<M010-1, WACC, kv, 1, 1, 1, _, _, MO10>

o o] BAEY. olg vhAAE YA 2
2o tApAE,

<M010-2, WACC, Te, 1, -1, 1, _, _, M010>
<M010-3, WACC, B, 1, 1, 1, _, _, M010>

<M0104, WACC, V, 1, -1, 1, _, _, M010>
<M010-5, WACC, kp, 1, -1, 1, _, _, M010>

<M010-6, WACC, P, 1, -1, 1, _, _, MO10>
<M010-7, WACC, k S, 1, 1, 1, _, _, M010>
<M010-8, WACC, 5, 1, 1, 1, _, _, MU10>

o} Zol E Jtsdith Fe Z¥AN LFR
A 2 AABAE FE3e WEEd diMe
e E3olA A&t [Kwon, 1998].

3.2.3 WeE A BN

A WAz PREe 53 EAS 2z
A% £34 $39 FPolok Py F9Y
of & £AUZ AE Foch ne =¥ o
oJBY ¥= Ee dgel Baskh Py
g Jue e 2o

Method_item := <method_id#, method_name,
{step}, assumption, description>

method_id#: WHE dHHD
method_name: HH&29] o]&
step: WHE W g @A
assumption: 7}3

description: 7]&

R EL sy ol HY dAR FAH
qer duiroz £A4E weEg 4 A
e e 2HE2 4Y AR Lot A

2 X3k BF(activity)S 344 =H, olg
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g F5o] B 7 EA3hE activitieszt A gk
step := <step#, step_mission, input data_set,
activities, output_data_set, description >

step#: Ag] GA dEws
step_mission: )% X2 w9 =3
input_data_set: ¢4& A5 g
activities: % A3}
output_data_set: 3 A5 g

activities := <input_data_set, {activity}, output_
data_set >

activity: %

activity =
model_set>

<role, data_set, solver, condition,

role: &¢

data_set: A8 3}
solver; A 3] ZdA
model_set: 5.3 3}

g5 dAdez B4 2y HAES 3
3 AR solver)ol] ojste] APsle AL owls}
o olif E¥o tist AXBEAE T&37] ¢
3} 218 3 (data_set)o] i3 Hoj7t Ha st
olwj | ZAA(solver)= IS LA Y
e =, 97)1A, Z2ad & 9ndith
Z gFo] g d& =X gEiMe
role?} data_seto] 9|&le] FAHHETE JAEH
< A8ty HHAHog A E roled FHE
o3 2o

@QUERY
@FORECAST
@COMPUTE
@OPTIMIZE

@QUERY: AHe| 7S, @FORECAST: 77
Asg T v 434 =58, @COMPUIEE
Fg 2y 75E 5 X =S A &
At npA o @ @OPTIMIZE g activity
o] ¥ge LINDO, LINGO, MINOS ¢ 3
A% FE5& Bt dHHE fake A 9
v gt

data_set = <{did#}> or <{dname}>
model_set ;= <{mid#}> or <{mname}>

data_set® input_data_set®] F¥ oz
activity A ol A 7hgol &8He AREO]
o, 28 F & (model_set)> dHolHE &
of B4 4%s 848 9 8&HE E?
o] otk oL 77 ©Holg ¥
g gl o) AAdE e FR
A9

b b
ot oft oo

el
rg =2 o ol

d& Eo] WACC FHojzh= Wy g
de g5 2o

[ofl 3]
1A 7R 2AE Z87MEAe] =% 4
A ARz g 55
11HA: 22 gefo Agxg
120! 2] e A T8 AF Alexe
1394 &FA R 98 Agzg
1494 255 defd 93 Agxg

G AR o9} AgxPyTe] XEWH(E)
of iE +4
ez 7Y

< FASHE HERA

AT Blgshe B4 (Bo)

cBEF A9 R

- 2 EA A

RIS

[e] =
e

3R A7IAES] 2SH(E) 34 (CAPMEA)
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<METHODOLOGY0001, WACCE=7%, {WACCEA
_stepl, WACCF7_step2, WACCFA_step3}
_ Eva33d 93>

WACCHFA_stepl = <stepl, A|A7}x]d] A
S BXIFR)9] £F, stepl_activities, E3E
1=x, >

WACCH7g_step2 = <step2, A7|ZAHE o)) b7
zgsve] ZulH(S) B 23, step2
_activities, R}7|AFE 9] _zdH] 4 >

WACCHH _step3 = <step3, A7|AE9 xg
H8(8) $4 (CAPM#*HA), step3_activities,
A7\ A E_ZEH &, >

stepl_activities := <{balance_sheet , {activityl,
activity2, activity3, activity4}, z}Zzgl}>

activityl := <@GET, AlzZ2g, DB_query, 3|
e, EA, >

activity2 := <@GET, Zz g%, DB_query, 2|
T FEFEHE IH, dA, >

activity3 = <@GET, 2lgxg9%, DB_query, &%
A Ae, >

activity4 := <@GET, 232499, DB_query, B.5
ty query,

29 B9, >
step2_activities := <{balance_sheet, {activity5},
AgEgH &>
activityd := <@GET, #-g29H|-&, DB_query,

A7) A 0]¢], m020>

step3_activities = <{{xlgxgd, AFzGH|L],
{activity6}, CAPM}>

activity6 := <@COMPUTE, CAPM _evaluator, _,
m030>

3.3 Z& QIEH0|A TEEF

HE|o|C|o| 2%

22y

<38 3> CichA 289 HS
52 "dAedu olgl o)ulA)(bmp, gif,
jpg §) o8wav F), 181 FYHmpg F)
T 894 53] FERY T 244 By
o2 #¥o] o BE AR A4 wiA
9 %, By it oujAH Ay, ¥

AR AA] A dg Hoh 7k A
7hesith ety d@ds JPg sk ARl
o didl 2gder) ogrhe Aol o
©, HIMLY JAVASE 2& Slo|HE2E o]
71Ae 28 mde @ sk BEvYol
=39 dFo] d
TN el 23
hed &

42 23 LINDO, GAMS, AMPL

o 2 A #1d Aoz FAgsEty
g Aoty 3 2 ¥ 2¥2 By
dE 9 T4 UlEA(dependency network)

pid
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AHHRIPLR AAlg S ofo|ME 7|ute] X 5F ERP M

<E 4> EVARE Es9 0

WACC=k, X (1- TC) X B/V+k X 1>/v+1<S X S/V

IF (AR < @25A7H)

THEN 7979l Ao ARUAlAE Fd, Al
H2EHAY 93 571y 5y |Q (43 23) A7VH) s L

ELSE #A#9l Nl tide] Hug yyA]
79 AH =9

= = +
ArEEs mY() DRI 3 324 23) 4G 595y
AYTER 2H(Q) SEEE=EE) gz > 29594

[olix| 4]
(defmedia constant [string] sentence®) /* deln|to] B3 *+/
{deffunction constant [string] sentence®) PRy Y/
(deflogical constant [string] sentence*) /* AATY */
(defrelation causal (?x ?y) :=

(and (caus ?x ?y) (not (or (pos_directional (?x ?y
(neg_directional ?x ?y))))) /* AR Er/

—
=

(defrelation pos_causal (?x ?y) =
(and (caus ?x ?y) (pos_directional (?x ?y)))) /* 3} 2 Ao wW3kpA =Y/

(defrelation neg causal (?x ?y) := )
{and (caus ?x ?y) (neg directional (?x ?y)))) /* ¢l3} @ 2o wiskabA TE*/

(defrelation prm_causal (?x ?y) :=
(and (caus ?x ?y) (no_directional (?x ?y))))  /* Sl:t@A =&/

(defrelation pos_directional (?x ?y) =
{or (if (inc ?x) (inc ?y))
(if (dec ?x) (dec ?¥)))) /* Aol wEknA 53 ¥/

(defrelation neg_directional (?x ?y) :
{or (if (inc ?x) (dec ?y))
(f (dec 2¢) (inc 2y) J* ) s 2

{defrelation no_directional (?x ?y) :=
{(and (not (or (if (inc ?x) (inc ?y))
(f (dec 2x) (dec 7))
(not (or (if (inc ?x) (dec ?y))
(f (dec 2¢) (inc 2y) /o B g Ave 23 Y

(defrelation relational (?x ?y) =
(or (if (exist ?x) (exist ?y))
(f (exist 7y) (exist 2x)) /- (@) 2y
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BRHTFI7EA XA 2 HeA s oo|ME J|gte| X558 ERP WY

F2 AT BF FA Z¥L 3 o)y
ol AN viFAdd Y FRE S
Rolth. A X¥(relationship model)e %
43t BAPL ?‘EXHE} T Aoy A#AFAY
WdAe FBHA gL Zyolt
L ol ‘3]"’3*5} 43 79
2yE" }Bﬂ-ﬂt} <E = 2 oa]OIE}
Ax Aol A 11'4

B

248 /A1 A% RYS] 2As 247}
o =Y ABAZo] el XY 9XL wz
% 23877} oFy) WEd, ¢ ke
B

e Qe 2tz JFsn BLE 7
F olE& 39 3 E2 Agsh= Ao )
dA3sl7] gRojth. 1A EVA 49 7u

849 AR, 23, YHEL HHsla EAs4

< A% BA& 3] Y8 KiFcompatible Speci-
fication®] ¥e)E E433 MIF(model inter-
change format)g 1S} MIFE &3l o]
A3 RYE HE 2 5o %—ols}t} (oA 4]
© Aol g & 343 $E9 2y B
g MIF9] ol§| o]t}

443 MIFY Foje ¥EAd g3

OIOIEE 7[8tel ¥ X4 Xa|

71&¢ ERP7} 71402 EVAE 43}
I5HE 719 29 ARE JQEUAZAAN 4
Zigto 2w, AFsr] Hal doHE 7Eee
S&3dtt olFd § 7Nk AE¥ ERP:= A
37 717 T2 oMIEY o3le, TE 7 AL
A7 dad AlFd 830 ostd /1Y Bt
T AEE 5317 9% HY(task)S THo2
A" & Uk ojw o]FA FHo=Z QY
o] Z+ A & ZFO|AE Alo]lE o]FT &
A 7152 olFA do]HE(mobile agent)d)
o3t 7hEsitt.

S WEAQYD A} S ol g
Ao sl 2 BA 0](Odyssey) olo]HE Al
oM HYsta Qv £olE BE3l o)A
Ego] 229 I HFEsT de 8%
8 AT F e FALE FY o2 (Place)z}
3712 gt EHo|2EEE A%¥¥ ERPY
o Auo|2@e A2, 2z} ERP3IS A2,
MIF-8§4 7] Fo] &Ajgich

2y 9 e ¥ gFo02 wgtd MIFe
AolHEE 93f 4, nEd F Yt} oo

HEE 54 549 digtd AHAE galstd

AJe FHdle ALF T A 2(autonomous

Ja

=Y oo]AE (Encoding Agent)

54 949 295 MIF 3452 445 A9 FLE TEA7IZ
233k oojdE

Hag oo]HE (Decoding Agent)

MF §4o2 ¥d8 n32 54 349 mgoz
BE OFA7IR 8RsE dolHE

e EECE.

4 olo]ME (Query agent)

A o] 2B A28 A 1S ALy st FAA wEols A
sl 1 AE A do]AE

FA#Z o] ME (Solving agent)

54 FA d2AE B8 9ate d9E g=eke dogE

Qe H o)A do]HE (Interface agent)

2Y 32 Y 53 2R AR} B
st AAES AHE &

F A, sfolRH2E ez A
TE3he AR °1ﬁiiﬂ°lé AgE A% dolFE

S8 o] HE (Integration agent)

MF 3402 ¥88 23 Al

FRAIIE #4€ 717 ololdE

52 ZYuLSHT

H9AH H4z



ask(integrate(M))
broker(ask(X))

Ask{solve(Mq oaeal)

tel l(Mquened)

A &8 ERPALE AL

gdvertise(solve(M, o))
cu(Mm(pu()

ask(query(M})

Ol A

ask({query(M)) A Ef
ETH

X ERPA| A &

<3 4> ofo|HE T4

process)& |3 3t Chorafas, 1997]. %% 3 ERP
M Q7S Jo|AEER < 59 UF 7}
g ARt

AL oojHE FHEE <Y £ ®
Al ofqlh

EFZo|HEL QIHF o2 ojolHEZTE
238 BAE A5sd A% A9e 2o}
RIS ARARE 2ASYIY gE o
olHERRH AdEo] HAT £ e dol o
# 23 Po} wEAos AL 2ASE of
ojAEo]T}

QzY do|HEY sy doldEE w3
34 7)(model interpreter)} BHE ofjo]HE
th. 9139 do|HEE n¥ 5§, 44, A3
9 #AY EFo] AMPL, MINOS, LINGO%
53 dxe] SxE RdE RYES MIFE

Ao B2 HMIILE Fed oy e

J3l Q=Y delUEE W) Fi 54 B
4 39, Haad ol R F4% £

Al s Y Zg adE Fd0

AgdY. MIEI4715S 918 IHge 8 &
Fol Aesttt [Kwon, 199%].

Y oolHEE MIFHYE R8P 288
Az Ay st W] F4
FEA g HGT Wi
gro} AR AT
b s 54 ¢4 4ZE

oz (1
2

R
S

mﬂ‘
ST

tlo A

ﬁ:__
N

{opf e e
wo A

]

58 7K
dolel FFH e 7= dx F

ference engine)? #o] HY#Q Hejz EAF
FE Ak

BEA A oo]dEE ERP Ax®o] HHa}

ot
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BHHFILA RIA2 e F ol ol

(el

ME 7|ute] X 58 ERP WY

T YAY EE 449 e A H2A o
3 FRE 7N Stk BAEA doldEE
7}

gAxte] 2HEE BN EA8H o
Azt dojdEE Aol od E*Eﬂ«l 2y

AT F AR g FEE FHA oA
A ¢dth g %%MM’&EE—'%H 27
3 A H5ARS T
S g53to ZRo|HENA gt}
JolHEE AHEAZHE EAE
21]91 Hej7h 45 Al Ae A
RPA| 23 F528-E 8t HARE
&3, A oolHEYA FH A
™, EAY W&o] AMY F
o] b ZZ ool HEA A
e 2y
UH

Wl FUIO A

o

Y

A
1= Hﬂ

gt 34 F8 47, & JH 8
T AFE AHEA #Ho|2Ql ¢ Feo|AdE
o AFsr|x stk ol A& FEo|AE
§ Bh¢A0l7] fio] HIML 3402 ¥
HEE HIMLEA o=z sfAHES A
1 A3E Agshe 985 3t} [Kwon, 1997).
E.'?‘:]- oﬂo]x—]E‘— Eg-.__ 3_;510}__ Eaag ] EH
o AR(RY ol I8 FF BE¥ HY)E
g B Hdstn 1 @4@‘ ko) é{loﬂcﬂ
HEZ olFAl7e d&S 3t} [Kwon, 1998].
3 7 oo]HEEL AA EA HEL 4
8 435 YAARTol Jhesith 1 gk dE 84
AA a7fg upe} 22,

A gag —T 2ele] 5014

olglal sk 1F toldayd g A g izl 2y
= MIF Fej2 Qxdsly] 93] FZoo]HE=
AtA) Z} ¢13g oolAEZHE “advertise
(encode(M))" 0|t AIAAE T3l of® ool
E7} o] 4& & F UeA ¢ jon, vz
I oJHENA tgH T HAAR 8F
g 5 Aok

(ask :sender Facilitator
‘receiver Encoding agent
‘language causal diagram
:aspect “M’
content  “ke] Py~ S

ol s} oz} AR olojHE FelA <
o tholoja#@g A4F & Jv =29 dold
EE MF 8202 A8 o2 “tell(Mencoded)” 2}

T HAAZ gt Hewl 2RE,

(tell : language MIF

: in-reply-to  encode(M)

: sender Encoding agent

1 receiver Facilitator

: content oded = “(defrelation pos_

causal (AR Aielrel) = (and (caus
ARG AAHel5e)) (pos_directional (3
AR AFeAFA)) )

9} o] REHh o] WA= KQMLE A oln
“language” & A AOJE, “inreply-to’E &
H(ask)3 &, “sender’= HAIAE $A3IE
ool M E 0] E, “receiver’ v HAAE FAE =
olo)MES ©o]Z, 181 “content’ = MIFE 2
oz ApE wye vgolr [Fabrow, 199%;
Finin, 1994].

9k Afo]HESL Obliqu} Telescripte} 22
dolAEFE 9] Aoz FHo] 7}53dH Java,
OCaml, Limbo, Safe-Tcl#} 7-& Feje] ¢lojd]
% 7¥s8lt} [Thom, 1997]. o127 /dE 53
O] HESE B A|AHA RAle] z17)e
Z2ady FSES YIS gAAEsit. d4)
AAHoz FEE Javaz|ite] do]HE AXH
2 Aglets (IBM TRL), Concordia (Mitsubishi),
CyberAgents (FTP Software), Internet System
Environment (OSF), Sumatra (UMCP) 5] ith
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V.2 E

A HERPE= 7]Ee] ERP7F 7HAE S 9
A B Y Tlee] AR A B4 R 9L 2
A3 BRI E FAe] s 1ek
Aok olE fst leHege doEuolx
§ sl ¥4, WL A2 LS AR
2y 3 OPHES Ak Ao FH A
HWol2E T3, F9sks Aon, ¥ =i
M= A BERPollA] ejaiol & dlolE, 2¥,
WHE Ao 28 WS Aofsin Ao

1] A1d, #7149, Hg2, A Ad AE
&g FEe A% 38 He 49
73}, 15(2), 1998, pp. 19-32.

[21 387, <F5, "m2ZA2 F4]9 ERPF
RSl B9 A7 B9, 1502, 1998,
pp. 33-44.
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“BaanERP Implementation for AS/400,” IBM
International Technical Support Organi-
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2 WeAE S 98 AWl ¥y, ol B
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22 A MIF 0f]

form(model) = sentence | definition
definition ::= unrestricted | complete | partial
unrestricted =

(defobject constant [string] sentence*) |
(deffunction constant [string] sentence®) |
(defrelation constant [string] sentence®) |
(deflogical constant [string] sentence*) |
(defmedia constant [string] sentence*) |
(defmethod constant [string] sentecnce®)

complete =
{defobject constant [string] := term) |

{deflogical constant [string] := sentence) |
(defmedia constant [string] := term)

partial =

(defobject constant [string] :-> indvar :<= sentence) |
(defobject constant [string] :-> indvar :=> sentence) |
(deffunction constant (indvar* [seqvar]) [string]

> indvar :<= sentence) |
(deffunction constant (indvar* [seqvar]) [string]

> indvar :=> sentence) |
{defrelation constant (indvar* [seqvar]) [string]

:<= sentence) |
{defrelation constant (indvar* [seqvar]) [string]

=> sentence) |
{deflogical constant [string] :<= sentence) |
(deflogical constant [string] :=> sentence) |
(defmedia constant [string] :-> indvar :<= sentence) |
(defmedia constant [string] :-> indvar :=> sentence)

sentence ::= constant | equation | inequality |
relsent | logsent | quantsent | segsent

equati’on == (= term term)
inequality == (/= term term)
relsent = (constant term* [seqvar])
logsent ::= (not sentence) | (and sentence*) |

(or sentence*) | (=> sentence* sentence) |

(<= sentence sentence*) |(<=> sentence sentence)
quantsent ::= (forall (varspect) sentence) |

(exists (varspect) sentence)

{deffunction constant (indvar* [seqvar]) [string] := term) |
{defrelation constant (indvar* [seqvar]) [string] := sentence) |

knowledge base is a finite and integrated set of forms(models).

/*
/*

/*

/*

AN
7 BARE v/
AHRY ¥/

Hejuto] 2 */
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varspec =
seqsent =

variable | (variable constant)
(prev term sentence next term)

operator ::= termop | sentop | defop

termop == listof | quote | if

sentop = =
forall | exists | caus | inc | dec

= > | <= | =

(defobject data_set (| did# } )
(defobject model_set (| mid# } )

(defrelation causal (?x ?y) =

(neg_directional ?x ?y)))))
(defrelation pos_causal (?x ?y) =

(and (caus ?x ?y) (pos_directional (?x ?y))))
(defrelation neg_causal (?x ?y) :=

(and (caus ?x ?y) (neg_directional (?x ?y))))
(defrelation prm_causal (?x ?y) :=

(and (caus ?x ?y) (no_directional (?x 2y))))
(defrelation pos_directional (?x ?y) :=

(or (if (inc ?x) (inc ?y))

(if (dec ?x) (dec ?y))))

(defrelation neg_directional (?x ?y) :=
(or (if (inc ?x) (dec ?y))
(if (dec ?x) (inc ?y))))
(defrelation no_directional (?x ?y) :=
(and (not (or (if (inc ?x) (inc ?y))
(if (dec ?x) (dec ?y)))
(not (or (if (inc ?x) (dec ?y))
(if (dec ?x) (inc ?y))))))
(defrelation relational (?x ?y) :=
(or (if (exist ?x) (exist ?y))
(if (exist ?y) (exist ?x)}))

Operators

| /= | not | and | or | => | <=| <=>|

| exist | if

(and (caus ?x ?y) (not (or (pos_directional (?x ?y))

/*
/*
/*

/*

/*

/*

/*

defop = defobject | defunction | defrelation | deflogical | defsequence |

(defsequence method (prev ?x (step*) assumption description next ?y))
(defsequence step (prev ?x (activity+) description next 7y))
(defsequence activities (prev ?x | activity } next ?y))
(defobject activity (role, data_set, solver, condition, model_set)

R
A5 0 e PgBA
A 2 ol WFWA ¥/

AABA */
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M 2|2

M AHE(equity) = 717FX](entity value) -4 HTH($AF)
M 7171 = S99 7] + HIYE-§ At A
M 71871 = A9 71X] + A7) AR
M |99 71X = (FCF 7]gix] x ERlE)
% olAulgel} g 2
M FCF= NOPLAT + W@ g &(JF& SHAAEER + P 1H|o] Aaxdd} dHd 53
A + SRR Fe H)
P 71448 E27100 B
v P = EEEE dSUIR 3 wAE desge] dAvH +
HHEE SR o|F BT EF5E9 d4 /H(=CV)
M |CV = NOPLAT/WACC
C 7199 wE ool ARl 2k A3E—dased 1
C  [ROIC - g2sE7 /1)
M  |ROIC = NOPLAT/ IC
M  [ROIC = 7]%ROIC WACC
M NOPLAT - ggiole] @igi9jojelol mg A2
M €= HE-& AR E (operating working capital) + &34 A}
~Hnet fixed assets) + 7|EbA}4Hother assets)
A 714 M FCF = 83 +(gross cash flow) - $5xHgross investment)
b ATM 382 #l(gross cash flow) = NOPLAT + 27p47}]
D= N 3 Agross investment) = § A} 27} + A9%A
M FCF = NOPLAT - &4}
M |88E(growth rate) = A17FA] cfgh ROIC(return on new capital
invested) X Fx}&(investment rate)
D \Roic =t NOPLAT®] XAAE0] 5
D ARAE _+_>7]<§7]_7q If (ROIC > WACC)
D |ygz 15 4 719714 If (ROIC = WACQ)
If (ROIC < WACQ)
CD = - 21/ o ryd 293 ARe, E
AAE ——p 7IU7HAHORICKWACO) x}%,ﬂ_erz};iw %OT :’rﬂ F
D RoIC —t > 71971H]
D grzag —+ g AR ARPAES W
D |yge e AFeA 98 505
gE WACCE 33|3t= A
CD

ARE g - 71471
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M [EP = IC x (ROIC WACQ)
EPEd | M |EP= NOPLAT #[Eul§ = NOPLAT (IC X WACC)
M [7I97HA] = IC + ¢ EP @7l
M [Operating EBIT = wi&<} wj&el7h + gujju] 51 dubgkeiu]
R ga)
NOPLAT INOPLAT = Operating EBIT - EBIT §Q1A4] + o]delA WE
(FALA| M [EBIT YA = HAA + ojAu& AFEL o]aAFY HAA
£4) A9 o]9] WA
M [NOPLAT = ©7]zo]9) + o] dyIAl 37} + JUAY 47} +eo| o © 279 NOPLAT
AFE ol HF o]z - AIF FHeeld
M IC = d7§ SAAE + EHYTPAL + &7 A
M 378 5= 458 A5 BloAAF 584
M  |F5AAF =IC +HHdF-& FxRAE
- FEAAT = FAIARGE(EATE F5ARH wolz AFH
AR M FEA + /Y ARG+ ERITE A -
i 7Jeh Mol Z A IS AR + A
B TV e - e AZAA + oA
M F5AAE = 7150 2HRAE + 90 + vIgE-8 AR
M AR = GUAE + -‘i%-r AR + AT+ AFAR
M [oRRAERA = Arial, @A /84 A7) B +xEs) EV*
M [ROIC = (EBIT / IC) x (1 ®<Al8)
M |[ROIC = A|AROIC x EBITo) t)3t Holxg
rOIC M [BBIT/IC = (EBIT/5}%) x (s)2/IC)
TREE | o |EBIY/7HE = 1 (GAE97} + 2obazhl + whoel 2 Qe
H)/dE
M 4E /IC=1/ (Y58 AL + 748 TP +
ZIERRY / i)
M [FCF = NOPLAT &5}
M |FCF = (NOPLAT +27M42) (%4 +747Hd2h
M  [FCF = F898+Y 54
FCF M (BT AR = FCFe] @A7HA] + A% 999 dFE
g dA7IA
= s Apge AL HFEF =
M (4239 = FCF + 349 9258 T ey o
P M [EP = IC x (ROIC WACC)
M [EP = NOPLAT #}&#H|& = NOPLAT (IC X WACC)
oz BAHg = EBI/ (CIRMIE + 413l djst vigd "ol
geng R [RARHLY, CAuE wee pae e [ TOR
REL R 710] 185 2 £& HYE 2 FASS 2T Jokd o]
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