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IFBP: A Methodology for Business Process Discovery
Based on Information Flow

Shi-Ming Huang
Department of Accounting and Information Technology, National Chung Cheng University
Fu-Yun Yu
Department of Information Management, National Chung Cheng University

Abstract

Knowledge management (KM) has become a critical activity in business administration.
However, there exists a significant gap between knowledge management and information
technology: automatic classification of dynamic business knowledge, since business knowledge
is often dynamic and accumulative. This paper aims to explore and reduce the gap so that
information technology may really assist businesses in managing knowledge. An agent-based
collaborative knowledge classification and management model CKCMA is proposed. The
agents collaborate with each other in order to closely link people to knowledge, and vice versa.
They negotiate with each other to classify input knowledge documents and requests, and
accordingly identify which agent should be in charge of the related KM activities, including
knowledge elicitation, accumulation, distribution, and sharing. An experiment is designed to
empirically evaluate CKCMA’s multiagent knowledge classification technique. In the
experiment, the feasibility and contributions of context-based automatic knowledge
classification are verified.

Keywords: Business Process Management (BPM), Data Flow Diagram (DFD), Event-driven
Process Chain (EPC), Information Capacity.
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HAAHEAFA B E TAMNEAFERA IR REFNRS - 4 TEEGE
HALEB B F LML ERBLEE TR ABP IR - RERXAERABNY TS
o BHTRINLEAT  CY¥CEEINALTHRENTAMNFZNERL  EACEEHFS Y
AURRBXAAUAHH B FOHELE - ARk CRASHAROERZTENLE
i##2 % 12 (Business Process Management, BPM)#9AR 5, » 3 Z § A L EFAMG R S AL
B8 R BT E FAL ARk 5 £ 2 4% [Sheth et al., 1999; Basu and Kumar, 2002] -

FTHAELETHERAEEE  DHLRENEET LR TG EEHWRET > LEE
FABEELFR > ERFNEABRIAAKIELRRE  EERRALARRALED &%
REOBATERABRGRIAEFRAHNER - BEDET S LAAKRSEFER
BATEMEZAZS > QR HBERGOBRFEBE - BROARASY - RITRFEN  BFR
HIAATREF TR o MARERTER » A4 HD R R aisk > RIRBBA G
#2 5 [Davenport, 1993; Grover et al., 1995; Huang et al., 2001] »

BAT R AR R A AERE AT ERA TN RET > Pl 5 R EE TR
J& £, 869 4 ¥ & )R # 2 (Enterprise Resource Planning, ERP) £ 4t - —f& £ % ERP ¥ » 2 A&
BAETEHBRET —BEH AT ERP AR E NI BRHREBEMESEFTREFHH T AR
F MBBEAALGTREH - g R—HoLAWEAN TR RALTREELGEA
ZAER G R —AABRN ML S E BRI R HA o B AR R T RS
BA BN dodb—R > AERTLAMBRXEGNBERM 250 RLAM R A THEEMR
B 3 25 04 85 ) A AR [Kliem, 2000; Huang et al., 2001; Hong and Kim, 2002] -

RBEARFDE NS —ERE > RSB TETLRLERNRARETOETRA S
REMEBEITERAESY  ERRAGABIEZH LB RTLIBLOETLAEZ
EFIEAT - AORFLEHCEHIL > EEFRAAFTLOHEACERRETHHA R
BEHUABRALSENEERD » AP E4 T & E00% K R4Z[Butler, 1995; Marcus et
al., 1999] 2 2 A TMAL T H AR B T E RO ERBRE I F A0 2 BB AT
(Process Design Gap) » 4pi& s ifiA2 3% 3t A B A8k i A E oy B $k[van der Aalst, 1999;
Basu and Blanning, 2001; Chandrasekaran et al., 2003] - Bt » A A BEH 2 B2 R4e D
¥R MALBBELTH > CBELRBRI B TRFRITEEAE > BREHNE L
B dm b EH AH R ARG FTHESERIE L » BT URMERA S RE
A Z A #2145 iE %, A [Basu and Kumar, 2002] »

FH4ENL  RBXPRACEAREFABIREFRE  AALERAFETRNEAHZ
A Rwmtamas BER - ERAEE L H4H IFBP(Information Flow for
Business Process) ° IFBP ##| A5 0 ER AL A BRI T RABREM L ESRDERE
HEGET AL REBEBFZI GRS E LRI ERERAE R 0ESHEAA
YRR A AR S H A - iR IR DR &4
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— ~ ERREERGE

—RERZOEARARERTEAFSH > AR P4 A EPC(Event-driven Process
Chains)% % % &, * B A F 43k EPC 3% & m A 31 8 [Scheer, 1994] ©

EPC % ERP $k2¥ X Bt SAP AG #1/& B j i X 9 (University of Saarland) A7 &4 & it
2 — 1. B ARIS Tools » ARIS Toolset 7 Gartner Research #f BPM L E3frb & o g.38
i® $4 45 64 55 E[Gartner, 2002] ) A BB A MARLSHA O EMBRSELEHYWBEH T ALK
WAL A KBAT A ES - RS NFEBRLERABRAERLS » LM HAES SAP
R/3 ERP % % A5 £ &% f42 89 #4% L A [Keller and Teufel, 1998] -

EPCR T AR EOH O E AR S E R LR B2 RET20TARE
MEMBBAREHEREEZER - AALEPCAG T AHRE EAEEEF L R
JE&Z A By T P40 A%, 0 o £ B UM B 6,8 B AR A (Trigger) — 1B R % B3 sb Atk Loy F 4+
(Event) » M8 L E B — AR — B EZ £ 8 T RE 0 REES T ERIETR
BRI R RS ER A A BT R BE RS R RS RG e AL —
FRE GRERRBEARAEXT LI L EBEME e T4 - & 1.5 EPC
Z R B AR

< 1: EPC 2EKREHEER

& 5= 4 7% A

< > % #(Event) ARk B EEEE AL

CJ T4% &, fis(Task/Function) | B3 34 34 A0 44 ik 58 B 46 1k 4K A8 b 3 40 41
®» ® ® OR AND XOR B R F 1 ol g 09 G B 4

,,,,,,,,,,,,,,,,,,,,,,, > #4134 (Control Flow) $ A R o AR 0 G AT R A RBR R SRR
D %34 4 (Information object) [RAE T H RO TR AL EW4t
] # % (File) REATABTZIHE
D | RABEZEBBEAIAR [KEALGH—ERELRABHAEAEZSRAE
T # g (Information flow) |AREZRAHNERTHEMAEEFRER
4 J&(Assignment) AABEREN A EHEBEARETR

— - BiliENRERE

FRANERAARETHFRXT S > KFARNB LIV BA TRAGNEH R
B k3% R 4% 45 09 B3 AR o 47 L83 % SR 2 4% A o DFD(Data Flow Diagram) & /5 & &
A AR 89 & T & A [Whitten and Bentley, 1999] - DFD A% A Fwa#E L4 IR BB
(External Entity) - ¢ #&(Function) ~ # #H4% % ¥ (Data Store) ~ # #}ifi(Data Flow) > 4wk 2
B o
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&K 2. DFD JoisR
B -~ 2% LA
B #2584 (External Entity) RELAGRB I TR
Q 3 fie(Function) RE—BLBPTHHETTAIER
| #Hsks#(Data Store) R AR B M F A
—_— % # i (Data Flow) L&A TR

=~ ERRIEEEERME

HEFRGADETFINPRBRER  SERABEBEIOAMAREFHEY
T& %Wmﬂﬁﬁﬂﬁmﬁﬂ%%ﬁ %%m%ﬁﬁﬁﬁﬁﬂ%\&®@ AT
B4y B O $F % 2 3% M [Basu and Kumar, 2002] © % 3 7] # #h — s fo K5
RELAEMMOARRELARNEHE -

xR 3 EERETENERAERE

iy RSP EES
[van der Aalst, 1998] [Kwahk and | % B SR 694 R B U B B BB I ik 404
Kim, 1999] MBBRACERBEXE T TREEZHR
[Ranganathan and Dhaliwal, ADEE N KA ERP A 4L B 47 K47 BPR &
2001][ Themistocleous et al., Rk REBWUHERERAHNOERLAAES
2001][Huang et a., 2002] Y A 2 BN RN > DR o TR R

AEERBEARBBIFARET -

[Marcus et al., 1999][Shethetal.,, | B AR E G2 LOERBLEFE L A odrdL2e
1999][Huang et al., 2001] BEASMLGERE  RATHEGRER 4
B URABRERZEEN

[Basu and Blanning, 1999][van % B MR B F B S (meta-graph) 22 3% #2145 5] 16

der Aalst, 1999][van der Aalst, (pattern) M #] » B RE WRB R FEBEY
2000][White, 2002] Az A

HEMBFREEEETTRMT AR o B ELCETRALRBELEARERF M
HRARBT FRABMEFENERCERBEGE TG RAER N FX  wrirds
ERUSEAREOZAAR T FTX D TRAFTFET IS EREMATE » 5
WHEFPHATRELEZER R BN ARRFEIANNCRIARCHERZZIHARER
% °

BACEANEERANEGRALEGRRZ TSN ELBHNT VARZ 2
GACT HA ISR B - Rk ik RUAFERRF LR BEDERN R RZR
ey E G DFD B F > HEERAZLERALEN AL TG EPC B RiE0ER
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A2 ZEHASHK AR TR METRIGBRFBMEM T X > FFTREL
XM AR RN T A (bridging) R AR A2 AR X2 F o) 23 (gap) °

%~ RABRREFERESRY

AZ £ Bkt IFBP A% &) 693848 % 3% o [FBP M4 4] £ & &, 47 %5 44 (Transformation)
# & (Integration) ~ #.3&(Conversion) % =AML > B 1 AT > CHIMALLENE LR
4 DFD H3UARE > M E RN ASE R BHEFTEAG EPCH -

— ~ BSER— : B 2B (Transformation)

DFD B#ABH £iE2 5K > BTHRMEFERLSEZRSE > KAMLAKZIBA—E
BALZEERA F R Fd s T RA RO ER B AT - 245 DFD B &R EEHEA > B
BATHE LA ARG KBTI  FPATR R A RAERT | RIEAHE— TH
HRBEATRANG S AR EERY - S A LSRR A DD TRASTRAREZ
W B A BSR4 — @ DFD LA B B — 8B I A A EE— 1
B+ 28, 0 BpiE W AR B RSB #ey DFD @ JRatim A 24 o
(1) DFD B8 pg bR 51 SR fE f Bl

WA — B4 #AME— DFD N X B3t R - B sboab S84 DFD F Buds 2 MR TR
M9 AREAMEZ TR HERE T —af > k@R RS - AR EME
DED ¥ & — 7L # 47 & 35 (Travel) T & &k > BuBFBp T 43 2150 % &2 DFD a9 Bk 7 2 4
Ao By RIVEBENZIRFRZEGF R B O Tetiasy » K EHE— Tt
Al B EENRE - WE 0 BA5—FW LIPS DFD B AR - &4
1% 3% Butler % A[Butler et al., 1995]2 #1 % » HAeil3E 4 0 & & B EOAARLKZE T (Tag) A v
¥4I T F 89 DFD A A B RFI BB & T 7k Wk de

R4 RIFER D2 R IEFEARA

2 %.(Tag) A i

Source entity |% % F RIAI AL R BREEOLR

Source_DS X — o fe 8 BE 6 SURMMAES FREHALF OMBR

Sink_entity Ao v REMAE RREBRAALEL OBE

Sink_DS F—ohfeth s R s FHEHRLES OIER

Process DFD ¥ & F% & =i #E &5 25

External I 7 Process A28 F > ATFMAZERAIM R HRES | FE AR
e B B RAR T2 %% )& DFD

External O 7 Process B8 P AT B2 B ER R BREE | HBE R
) 35 AE B Bk T 2 4% & DFD
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A H 0y k@A Lo T

Step 1 : # 5 O MR F o9 A RMABE B 4S  REA A AAZH T AET > LRFEIRIZ
THWEZ AR B e AL B

Step 2 2 IR ERNEE AR I 2 2 B4 BN oh A8 B BE AR BAR T 0 BIRFAR BB AR
#RE" BRGBRDREBRE - AERRAERETHEEZI TR
SR Z SMERERY

Step 3: RAEREAKTREMBZINTTH  WER AL ARLIWE > Han
HEL > HEHARKE T

Step 4 : M FHRFEER LA ~ B A A LR - FRMAZETHARBRE
EARBRE S HRERE T ATE L Bl F4E M External 14287 « B2 - 54
AFARZ B R GEARMEE F 0 81 %12 A External O 42 °

Blho B 2 25— 8 HATHRIAA B Y IR ) BB ¢

(ﬂﬁﬂ%%ﬁiﬁﬁ@%aﬁi

BEENZET IR M RIIEBERNZ TR R B EEA LT
BT HRMAE — iR > BB BIERRIIEBEDE LT A RE—THAE
Sy REENTE BRLCAMNRIIEHBER A EE > AAtEH > FLREZE
V4T B AR P A28 JG Jm ARG A o

ABEFHERNZETRFRETERIER 5 HHA:

BE & & v*f%’l% H.9A
Q) RE—BES
{} | REDEGHBEZ A BIBERESTA
BR | BAAREIEE [ RAGEMABZAR RAEEHBE S
BT © | AREAMZBERERER  SREA
W ERRBEZHA
;} '—'i'— $’\ a 'R«%?‘\}\E‘H‘ML
55— LA Z A _
A BLE B HEE a R BRI
Null |&—A#RAHARERHE 28 Null %
2 A b 2 P
B AR AR EENBZBE BB TIRARE
ek | BSEWMBzHG T |(heEmd ERBYRE HUHERE
S ERRARE
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Accounting

Check-list

Invoice
Pay-
Vendor p Y i By Management
Payment o~ Invoice *~ Payment-Auth
s,
Compare_With_ PO-Number ~

Invoice -~

PO

Valid-Invoice Retired-PO-Number

//, Payment-
Auth Check-Invoice-
Auth
Retire-PO

Auth-Approved PO-to-be-Retired

Payment

Produce-

Payment
Check-List

0:

(Source_entity Vendor (Pay-Invoice , Invoice)) /* Step 1 */

(Source_entity Management (Pay-Invoice , Payment-Auth)) /* Step 1 */

(Process Pay-Invoice 0 (Vendor , PAyment) , (Accounting , Check-List)) /* Step 2 */
(Sink_entity Vendor) /* Step 3%/

(Sink_entity Accounting) /* Step 3*/

1:

(Source_DS PO (Compare_With_PO , PO-Number)) /* Step 4 */

(Process Compare_With_PO 0.1 (Check-Invoice_Auth , Valid-Invoice) , External_I (Invoice))

/* Step 4 */

(Process Check-Invoice-Auth 0.2 (Produce-Payment , Auth-Approved) , External_I (Payment-Auth))

/* Step 4 */

(Process Produce-Payment 0.3 (Retired-PO , PO-to-be-Retired) , External_O (Payment , Check-List))

/* Step 4 */
(Process Retire-PO 0.4 (PO, Retired-PO-Number)) /* Step 4 */
(Sink_DS PO) /* Step 4 */

2 : DFD &l 5 HER T SRt AR B

A#kale i Al E 4t A A E L LB TR - BRE” =t - d - T
WAL - HTRALABR-MEBHEIEX > MANRAZBEL T T Z0H S
ARG T80 2L BDAA - ARAR 2 UM IR Z 0 de s R E 2k E 4 0k - 50 B 2 DFD

X EEHEA e TE 3 Pw -



64 EINERSBR 1% F=M

Vendor = Payment « [nvoice « Vendor /* J& Level 0 %/
Management = Null * m » Management /* J& Level 0 */
Accounting = Check-List » Null » Accounting /* & Level 0 */
[PO] = Retired-PO-Number - PO - Number « [PO] /* & Level 1 ¥/
{Compare_with_PO} = (Invoice,PO-Number) * m + Compare_with_PO /*& Level 1 */

{Check-Invoice-Auth} = Payment-Auth « Auth — Approved - Check-Invoice-Auth /*& Level 1 */

{Produce-Payment} = Auth-Approved * PO — fo — be — Retired + Produce-Payment + Auth-Approved *
Payment - Produce-Payment + Auth-Approved » Check — List - Produce-Payment /* & Level 1 #/
{Retire-PO} = PO-to-be-Retired + Retired — PO — Number * Retire-PO /* [i Level 1 */

3 : DFD ZFEEREE
= - BEEEZ : EfliRZ B & (Integration)

AP £ ZRA R E DFD AHHAAEOME] - RESEH B 48R a R F DFD i#
ATEL > BN A5 23 DED 81 T —4 DFD #4784 A 2 F7#H DFD #4028 41 -
BB T E 457F o BEAMRFAME A ERITES FEPASHR R4 DFD ¥i8F 2
T VB EARZ RN AR A EEE A ML X5 P F4 DFD i#
THA o HOIR R AR R e oA FIBE BAER o A X BAS SRR BT ¢

Step 1 : ## DFD ¥ 48 Fl 2 B H 5 A B A B St — B — T HHE Y -
Step 2 : A4 DFD ¥ 48 Bl X SM R B B8 dm A R — B —sM e F R -
AR DFD ¥ A8 Bl 2 S i im A B — B — o4k o
A4 DFD ¥ 48 Bl = & #ifpn A b —F—FHHA -

:
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Customer Accounting

Order_

Goods_
Detail

“Deliver

Delivering

ale_T B\raj\

M aterial_Stocking

PO

Customer = Goods_Deliver + Order + Customer) /* & Level 0%/
Accounting = Sale_Total « Null » Accounting /*/& Level 0 */

{Order Analyse} = Order + Order _Detail + Order_Analyse /*/& Level 1*/

{Produce} = Order Detail * Pr oduct - Produce + Order_Detail - Material Stocking - Produce /*& Level 1*/
{Delivering} = Product ° m + Delivering + Product * W * Delivering /*J& Level 1%/
[PO] = Material_Stocking * Null « [PO] /*J& Level 1*/

5: gi& 42 DFD SEEEE!

Blhe o B 55— % 4% 74 DFD » A f¥i | 2 = DFD #4754 o

# A L §et > R DFD F PO 2 #% & %4 [PO] = Retired-PO-Number «  + [PO] » #
% %4 DFD ¥ PO % & & # 4 4[PO] = Material_Stocking « Null - [PO] » w & &48F] »
Jo VA B R EE A [PO] = (Material_Stocking,Retired-PO-Number) +  « [PO] - [ B &
DFD # Accounting % 3 &# A % Accounting = Check-List « Null « Accounting » 4k % &
DFD % Accounting % 3% 8 % % Accounting = Sale_Total « Null + Accounting » /=44 48
R 7T fpe VA A % 3738 &AL A Accounting = (Sale_Total , Check-List) » Null + Accounting -
BEBZZEBEHEANE 6 B

Vendor = Payment « [nvoice - Vendor

Management = Null + m » Management
Accounting = (Sale_Total ,Check-List) « Null « Accounting
Customer = Goods_Deliver + W + Customer

{Compare_with PO} = (Invoice,PO-Number) - Valid - Invoice - Compare with PO

{Check-Invoice-Auth} = Payment-Auth « Auth — Approved - Check-Invoice-Auth

{Produce-Payment} = Auth-Approved - PO — to — be — Retired + Produce-Payment + Auth-Approved *
Payment -+ Produce-Payment + Auth-Approved « Check — List + Produce-Payment
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{Retire-PO} = PO-to-be-Retired + Retired — PO — Number + Retire-PO
[PO] = (Material_Stocking, Retired-PO-Number) « PO - Number - [PO]
{Order_Analyse} = Order « Order _ Detail + Order_Analyse

{Produce} = Order_Detail + Product + Produce + Order_Detail - Material _Stocking -+ Produce

{Delivering} = Product « Goods _Deliver + Delivering + Product * W + Delivering
6 : 52 DFD FEEEE
= - ER=  BHRERERRE(Conversion)

AEZ BRI — 8RS DFD BBRAS BRI ERFTHREAZ
EPC %7k ° & 2R > B H45#% DFD 2 & 75 X > AHRA -
Step 1 : 44/ B 35 B A F 2 o #5(Function)dd 4% % EPC ¥ ) #%(Function)

£7H R DFD#&MA | . EPC

BB REBERA F = ok (Function)4a # & £ EPC  Bp & 3 #&(Function) » /&3
TAAE A ISR ERRE -

Step 2 : & &R A F FH i (Data Flow)## & EPC + < F4+(Event)
kAKX | DFD#EMA | EPC

B 451 _ Invoice | imice >

JRE :E EPC TGk o ALTRE Y & F4H(Event) B gy » % — oA 5 (Trigger)
— 18 &, % 18 3 & (Function)/f ¥ % 3 8 7t - DFD ¥ = & #} i7.(Data Flow) s AR 1%k 69 % &
o AERMHNEPC P L —HehB2 EL  FFLGRE THTREBREE
Z gy #&(Function) BT & Z N > ¥ 4835 4 EPC + 2 F 4+ (Event)

Step 3 : #1 A EPC 9 3= #1]:%(Control Flow)#% stepl ¥ step2 & % 4 (Event)¥ 25 &%
(Function)#q & 3% » =& 5 G RIRS °

v

[Pay—lnvoice j

JRE P EPC FEH B LARE  FRABRBEELEZER
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Step 4 * # — zh & (Function)Z_ & A48 & — A » AR WAL A #3855 57(AND ~ OR ~
XOR)# # i (Function) i # #+(Event)i& 3

EProduce-Paym entj
@
PO -to-be- < > /< . >
R equired Payment C heck-L ist

BB —heg(Function)iRIF X E X RAMERIESE TREEHZEREERFAX
F 4 (Event) » dv LB P & B 4] F & & 32 — B 3h sk (Function) » M5k 4 RAH SR H A%
MAEEN  REELFHZILE > T-FHRSAKRRIEAZ AR ELEREE) -

Step 5 AR & ZAFE EHEA F 428 K 28 (External Entity)$#k % EPC ¥+ 2 X4y #
(Information Object) -

#7%X | DFD®EMY |  EPC
%1 Vendor Vendor

BB 1 48R F B (External Entity) # 448 # 5 EPC ¥ Bp % & 3.4% 44 (Information
Object) » &AM EWARZLEZLIIF > ARV AGERFEENZA - BILEX
TR Gk - 22 & EPC & > Atk R 2 — BB o TH 0 54k 28 EHF
WRGEERAN 0 ERA—ELMHe T o Bk E EPC T R2 AT o

Step 6 : 4 BFEH Y F & T H £ 2 H BG4 (Data Store) » 3% A AlI§ 2 Wi % EPC
F 2 4% R (File) -

%7  DFD Y
Fk|  EIEE HRC

1) PO @

J2 B : DFD ¥ 2 ¥k 5452 (Data Store)4a ¥ /&7 EPC W Bp 4% £ (File) » # T H 4
Wik o BERAEPCRTHET » TRRUARILEE S RREPELEMmBRER P
B ERHXF  AHEAMAESGR AT EEGLL RIS T RS K ZEN
75 e Fodm A o

Step 7 : AR AZEEALA F 91 F F44 5 58 (Data Store)ik & 2 4 # 7. (Data Flow) &
EPC + &4 & i (Information Flow) » 3 $248 B = Function ik 3% -
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%7F A | DFDEEHEA EPC
B 45 > -

RE £ EPCERTHEYF » LAHENEFARZAL LB2EFTNd i
i (Control Flow)& & & #.:# (Information Flow) » ¥AZ #5)] -

Blde » ATz 241 DFD 2R UVEHIRBLE R B 7 AT ¢

Order

¢

A 4
Compare_wi Order_An
th_PO se
er_
uce

i

vl
—_
~

d
Detail

v

Prod
A

Produ}

6

Check_Invoic

»

Delivering

PO _to_be_
Retired

7 BE5#2 EPCRfEE
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S 5 R R BN o

EHA I F EPC R4 A B » AR
REAHIPHFA—BERTES > FA
HZBEENNEELERABRTE LI EZIHRE  —FTEUBGEHTHRFR  RELAFLE
ﬁﬁ’% FwmA ARG PR EZREFTE ABEEXNIRTZIEREZSL
o BIFTEHZIREE DR ABRIA TR T BZI T -
— - BRI
] #  (Modeling) 7% i 2 ] $2 4% o4 32 3

wE A
MM ERLERAER > A TR ﬁk(Informatlon Capacity) & 75 % [Miller et al
19931 T AR ABRRE AR AWK BEY > RERPDEI B ABIBNEE ARG EDT
48 Fri% X8 R M X ddide 2 A8 T 9T 22 %
%P5 A ik - % DFD % &
B o £ 3 Miller %454

g ko B AT LR S A

HER &
24 ¢ sk (Bijection) » AR AT

% % [Kwan and Fong, 1999; Huanget al., 2002] - H 3t A&

AW B ABESL

Ak E BPC R+ 7 AW EH FRB 2 HRKEST
1. BEvd s
HEEAWT

FHA99) R FREELETRARBNBR > S AHEEGH
#(Functional) ~ ¥ i# % 3% 32 (Injective) ~ % 2 &) $8.3%(Total) ~ #£ i %) 32 32 (Surjective)
A A 4

2. R#E@ K

“ %
ARG HE TR > FHEEESMEE -
f:A— B,Vae 4,3bc Be f(a)=b
ERRERT

f:B— A4,Ybe B,3ac Ao f(b)=a
S F A

=k -
e

e R AEBZMOHENG ARERTHLEEQEE ks BE Gk
3. R

ASIRERAER » SaRkFEIBBZBEX > I(S)KEBER S A
B a4 0 WA S TUERZES: »
4. B ik

—5_;5:
&

ERKEWRT
FiEdeF

: e
X I E MRS R LG8k 0 ARk e A AR
£ I(S1) — I(S2), VI(S) e $1,T(S2)e S2

So RAFF & $hik® K o0 5 @ B0 R R E S ik

R Bl 15 2 PF 1 8 4 © SEAR
F i I(S2) = I(S),VI(S2)e S2,3AI(S) e S
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5. 228Gt
dr R — 3.3 X AL B %R Lk v B4 BIAG A RS S ik 3 H ALK
Hm AR Moyt ake FERXREAQRELEG - ERKRELT ¢

FI(S) —> I(S2),VI(S1)e S1,A1(S2)e S2 AVI(S2)e §2,31(S1)e SleS1=S2

BT R MARRGEPREAARR  RATENRE  RIFREIR2ES
(Bijection)#2 & » f& ¥ 77 & i% 5] B B & 43 (Total) [Kwan and Fong, 1999] - mAiiE#E ¥ &
b B A AT IER B gy DFD #2 2 EPC 3%y EPC 3 5 £ DFD 8| 7T 4% H 8L &R
kg ER > AR A Y DFD#E EPC 2 # % » £ 1% &% EPC#& % DFD - A&
R B F PR IR0 By T BREARHT KA A o

JEARMEH]F > Step 1~ Step 5~ Step 682 Step 7 B AB B T LR —5 » Bidh—#%
—z g%y X ARBARREOZ KRB e /54T 2% &k (Bijection) sy
A o

Step 2 PZ AMARFHEAZATHMEZ LS Bh&SEEE#F a2 8k R4k
Wb R AR B ¢ (Total) ik X, - i.e. /4 &% By ik (Total) 49 FRLBY -

Step 3 # Step 4 B 9 &AM R L s > A L4 M 2B —# -8k > A
BEZEHALRRAEBG A4 THE  BRTFEZLAEOX B2BEABR lefobrd
4 &) 3 3% (Bijection) 49 #LA] o

W b T S R X F i Step 2 BAME B A5 RE B & (Total) ik 2 5 » K dgae A1 B
5% 4% ¥ (Bijection)# 4 o 1k 4% Information Capacity 3 3% » B35 i35 % 8 &) oy 3Rk B
%123 T A% & d i (Bijection) 8y & 435 & F 6 6 330 A F i B 2 By dd 3k (Total) 05 /8
B o AR R L Bk 0 53R BF g DFD #& 5% EPC » B 3k R B 5E £ 5] 2% B &) #4%(Total)
898 48 0 ARIFSLIL A B T AR KRBT R BTIR B ag A A ik eh B P HMA K -

=~ EREFE

BEANE—AREHESUET > SO —REARELS LR L RERBHA G
BRAR o A A B TR ISO002 R A TRANNWEERY > AAAHFELEY
SEERAB OB EE L RBBAABEE LT AR F LR AIE R -
KAV R AR XA B2 IFBP M4 BEHREFMEEAA T dATNALN AR
FHIR LA 095 £ 742 (AS-IS Model) » 4 .2 B 5 [ William et al., 1997] -

MEEAE BAWETPHLAERTRAITOSEDSE 46 > LR B4 F it
TRABREE > AAHHBE > R =0 4 RS R XA RGETE 0 BBk
RERZGH RHXFPRAANRFRE X > E4HEEAE B TAFZITETEIL
RABBERBXZEY > BITHH - BT EZAHGTEER AL - BRERZTEZ
GERTF £ HoA TFBP A1 BT A > E 454 R #1818 IS09002 3E AR E ¥ 742
(SOP) s {4 ph 5%

IFBP ##l# &% 2 EPC 27 % XMk — 7T > mRFEZEEA A REANT L
FiBi% ISO9002 X AZEAFERFZ M SEEX RSB LALLM T £
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GIBENNNEBBERRELERAEIHT AR TERABRADELFSHF T
AR BB FRHKGAAL > L BERRZ  ESPRERE 4TI ELGRZT B
WMARARELN HAF SR A BN ERBETHEFTTENRERR R EX
PIAZEGTHRR  HARETH  PHERBELAT R ELFERMEL TS
BRERAEXMHPRIERR > LAREALECIS TG0 —ERBER D RBEL &
EEAMER  KERABETHRELLERE AEREIRLEBERIPIT -

R o A IR B3 e A FT 3 2100742 > BRBEAA N JIFH > RAMSET
BERAGEBRERAEERAGNERABEES  EARAZBEEN A ZBREEEAREX
BB o B AYIT B 4 1 R IR 2R AAR IR S 0 A Y AR MR AR X R e AAE
R AT LAERBGBERTREFRE  — L OENFTA ZENA %2 DFD
HIH AL BRI BRI BHEAREE TR RAZ AR LHE K-

MmAERERYy > ABRESZIEE  BAXHTIEHN RAAIUT ERSEATH®
KeYEH e 2T > # DFD &% 2|43k sk EPC Rk ik Ak > 4T B0 05 0 A%
FE T R G B 8 FF T C ARG T X ARNRE R > IERHERE S AR
FEER - A Lo ER  THEER K6

3 6 | KX ATRES SN ERARERRT N2 L

B mREE T X R ARELSH R
HmEE 15 )
M 1& e
®HE =3 )
BB R &R ™mE HRF ARG EHEAEZERER
=] & 43
HE f& =
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T

Q BUEK W uE oo
f SAHRDRD | EERBADD

N DEDI AL 2 (IO &orst ot it bR, HE o iy G A A SIS
o R M- 5 -
o T 28

8 : IFBP $#EYR{#%-DFD IhsetEii

15 ~ &E3h

o o)
WFREBERFGIES  BEAELATRE 174502 EE B 3B A

P 00 R > A6 A AE 36 K o BB R S A B T R A IR B 0 AR R F
J10 BB B EER o B MAMS DEMBENERP 24 FEEBABRESL
B BATAERAERLE  HOERNEEETRmAESL > oK RHFES - 12 ERP
MENFERENLEES  BRd TR SN ERPHAER TR —HELTENE
15 PR o fRIE % 45 % 5 oy #F 52 [Fong and Huang, 1997; Bingi et al., 19991 Hong and Kim,
2002] ¢ pEALBEGRKRARRERPEAN L EAB Y —EZGHHERE - AR
BEENARIZNHEER EZ AU RELEABRTE N AL KA RURFRRTYH
Sb B RAAR A — RATOY AR IR 0k -

ARXPREZHAFTZAG P ETLOERABEEFX > TRAAT A BB RAET %
BEFH > ERASWLFHER > R EELELEPRE LN —BERE  HE %
BRRR » AT RS0 e 0 ETAERTEEE T2 RARS R HE
PR AZ 2 B 0 22 2 vy 45 2 [William and Teng, 1995; Orman, 1998, Kliem, 2000] -

A HARBHABRR AR TREA R AR BE ST R TRAE m ko
FEERBASAREMGRETRER - AFETENE ERP EARE -2 ¥R H
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Fo mAFERMERETAZAERES  ARRARRIT S B HE - B ABXFRE
BABRKESIALREREFTHROEMAES RBERBIIT R HEF KL & DFD B
G BRAGRBVBFTEFIALEBMEERE BOERLATRERELREZ
}ﬂ °

FEFF R IRH b o by A RHT 6 B A e M A 3R B B Hh A (Rule-Based) 1 % dd 4% 2
# o REEHERIG A EEH  REAE LS 5% /R4 DFD B A3 A 7T F 4
RBEM KA EERBRFZH TR B E BB RYAESE - BbkRs
BEAF R B S BBB AR > KO EF AN AMBER o > ERBEFEHZE
i KB BE T OAE#H R P 8 ER Model $68) 0 4730 b ¥ > AR{E S50 L ey BE
JEZRAMEREZINR - FUOREH LT ARLOEABWENRALTRAT ¥
4y DFD @ ~ #2724 DFD B > st A TR AT RO RREBFHHEA > RIFB TS
B A R R G LA O A Fa 300 5 A6 A2 A A8 43 % H A2 4e DFD [Fong and
Hung, 1997]) X DFD B #H AAAB M T BLEZLZ T T HHLRYERAE A 469 DFD B >
R TRAANAABHES RO ERARETR L 75 L L0943 # £ [William and Teng,
1995] -
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