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Abstract

gement, By extracting information from work traces, such as system log data, process mining aims to discover the actual

A thorough understanding of the way in which a workflow process is executing is essential to workflow mana-

behavior of a workflow process. Current researches mainly stress on discovering a workflow model from a whole log.
These process mining approaches only use the log’s information, while losing sight of the process disigners’ prior
knowledge. Besides, the large volumn of data which the log contains makes the process mining a time-consuming job. It
is expected that the new model is derived by conbining information of the existing model and the new incremental log.
The problem of incremental process mining was studied. However, workflow process may change as the time goes by. It
is possible that a certain task has been canceled. Though it is not recorded in the incremental new log, it has been recor-
ded down in the old ones. Thus by applying current process mining algorithms, or the proposed incremental process
mining method, the new workflow model still contains the cancelled task. An improved incremental model update method

was proposed. Whether a task is cancled or not is decided by prioror knowledge and its execution frequency. An experi-
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ment was given to show the validity of this method.

Keywords Process mining, Incremental mining, Workflow model
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BURRRIBR AR R 1 F R EH . BE,ENN’RE
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2.1 REEZHEZ

CHER (4] 88 3K B A 17 X 3 | (Directed Acyclic
Graph) R TAETAR RS, BEIPEE, TR T =2

BB R ERAE HENAKRTF 1

CARBER HMERTFLAERKRT 1 %A

CEHBERABERT LLHERKT | 44,
HpEE%a RN AEPHES 503 A8 R g
. BERERAEENA HEROEH R RN O
TEE ) , T ELRERY s 550 GRAT S50 R B S5 M) R E
HWEM,

B IE B 8 & A AR S0 A ot B B AL B TR A R 2%
L R ERBIC P RES N RERNME S BN
B4 RAMSL A , BB 4% B AE A 1) 0 FF P A 3% 4 A g -
4388 (d-separation) , B0, & H RGBS+, 53 A,BE

LLiEsh C MATHE T 270, B A E R A DAG th, A fil B
#CdaHE.

CRR(4 )89 BB B~ : O R (Ordering Oracle)
5 14/ (Independence Oracle), O 4EBF i %1% shial i i P
Rz e, MNTEMES t,1,00, . 1:)IR A true, false B &
exclusive:

*» O 51,) =exclusive, ¥ AN Y 1,2, AL F AT HHE
F—%&% HEmRBILRT.

« O t)=true, MR 1, 2 o WHEKE, KH 0,0 75
RS9 EHRFRSZBE LRE—MEF . BT
Bl R Oy 22y =true, W) &, AR 1 K.

MRA O 1) =true, Otz , 1) =true, WL 11,2 Z
H] B AT IR A B BR, AT LA KNG o1, RADIATIES . B
B INRAE O 1) =true, O, o1 ) ={alse, NEEHEIA 6 £ 1
RIS, MRS R EL TIHATEH, CEE M
Wi

TERFIDR THESEMMIEEL. G, n,6)=true,
WRFEHES 7 6 TR T 0,0 BHBIEHH,

BICH O, T MR 8 it H B8R 347 n Z 70 1
R RHUMRFFEITRE . ZXTRRA, X7 ER
PREF IR

Xt T/E AR B 8 )5 W) 0 & 1 (backward determina-
tion) , LA T — MRIUEZE T — BN BRR, IFA L TH
MO TEFHFEREMTHEEZENEIER, BOUERTE
ZBETLHA O, T HEREEI HRMEREE K., XT O,
TR B8 KRBT, S S0k 4] .
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LGtz o) AR 6 Bt B s REEFTIE A RS,

MEE AR . O AR R v ) 3 4T & o] BB R BURUH
TH,XEESEFHEIEPAHOH, E2, CHE(8IMF
RN BA X XA AT BETEBCHINT , DR X AT S R
EHEREERIY, T3 W E B SR E .

3 EHBEMUHEZE

Xt BB RE, AR TER KR . £5 ¢« BEFR TR
B I T ZAE S T PUTHR RS K. IEPIERT
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EERE K

K1 EFaRIErER

MHFEAHEUEFS HEPHNES HRITEAEFEEE
o B R B A D R R ORI A Sk s IR TR B
B, HRCERT—E BE, WA 5 R B FE Rl g,
EMERZES .

BR, X EH R ELE— R AR ERS, RE
TS HPATHRE LB B AR RZEF O HIRA.
B, FA R R — R LTS YRR A TR
BEE WPITIZES . WEREPITH B FHRE, 280X
RIS HRATHRM, BT, LIRSS IR 5 BER
B, A, RS E T E R RS LR B R
METREER, MEFHERITENSS., EXMELT.F
BEAEMTIFTERARAN, FRERMACHEESES
BBV, MARBRZAES. THAHEEFHELCERRN
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ExistWIN: O& TERBEE, BAATR A petri . H 4
& RNER, B ERXARFER, XE8JTES
HMWERIES O] EENE.

IncLog. ## H &,

Task(ExistWiN) : /R ExistWiN & BT 548
A

ReqTask(ExistWiN) : RN B ExistWIN #4089 T
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FHES.
Task(IncLog) : &/~ H & IncLog P& ML KES,
CExist, : 15 ¢« R0 R FHAHRE.
Clne, : RESF ¢ TEHTIE B BRI PIT R BRKE.
CExistAll, CIncAll: 43 JI 3R /R i i R M g A
e O
o: BUE . X FAE % ¢, % (CExist, + Clnc )/ ( CExistAll+
ClncAlD =0 Bt A SR BIEFHERY,
HEHAERAAGWE 2 FixR,
B ¥ IncrementalUpdate
HiAExistWiN, B4 TYE AR
IncLog, ##¥ H HF &S
W WIN, B R R
1. R E B HEAEME B ExistWIN, CExistAll;
2. 3B AP RES ¢, R CExisty;
3. M ExistWIN &, 8 O, 1 ;
4. 3# IncLog, 8 ClncAll, FHXTEAMESH t,118E Clney;
5. % IncLog #7411, HE Oz, L5
6. H 3 CExistAll, 4 CExistAll«CExistAll+ CIncAll
7. 4 #4 T=Task(IncLog);
8. XSHE & tE Task(ExistWiN) {J Task(IncLog)
a. CExist;<-CExist, +Clnc,
b. % t € Task (ExistWfN) — ReqTask (ExistWIN) H CExistt /
CExistAll=q, W T<-TU {t};
9. X FHEE 6, €T
c. # t1 € Task(Inclog) H t; € Task(IncLog), ] OCt1,t2) = O
(t1,t2)5
d. B, % t1 € Task(ExistWiN) H 1, € Task(ExistWiN), ] Oty ,
t2)= O1(t1,t2);
e. B ,OCt;,t) =false;
10. % FEE 11, 6. 6ET
f.# t1 € Task (IncLog) H t; € Task(Incl.og) H t3 € Task(In-
cLog) , M 1(ty stz t3) = L (t1,ty,t3);
g B, t) € Task(ExistWIN) H. t; € Task(ExistWiN) H 13 €
Task(ExistWiN), M| I(t1, tz,t3) = 1, (1), t2,t3) 5
h, B, 1(t , 2, t3) =false;
11. #2348 O, L, #2548 WIN;
12, Return W{N;
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