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Process Mining Approach Based on Tabu Search Algorithm

BAI Xue-cong ZHU Yan
(School of Information Science and Technology, Southwest Jiaotong University, Chengdu 611756 ,China)

Abstract Workflow management systems which support process control are widely used in order to meet the needs of
the high efficient automatic production, Process mining can use historical data, such as the event logs, to generate ab-
stract process model,and provide favorable conditions for the deployment of workflow system. This paper presented a
general process mining framework based on heuristic optimization algorithm, and then applied the tabu search algorithm
to process mining task. Some key problems, such as program initialization, creation of tabu list and neighborhood, were
discussed in detail. Finally, the algorithm was implemented as a plug-in of ProM. The experiment verifies the correctness

of the process mining framework,and the tabu search process mining approach can deal with different flow structures

and has robustness to noise and less time consuming.
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1. read event log data

2. M<My , Myest <M, TabuList<null

3. While(not StopCondition())

4, CandidateList<—null

5. For(every Meangidate in Mueighborhood )

6 If(Tabulist not contains Mandidate )

7. CandidateList<—CandidateList+Mcandidate
8 End if

9. End for

10. Meandigare < LocateBestCandidate(CandidateList)
11, Hitness(Mandidate ) > fitness(Mpes:) )

12, TabuList«-TabuList+ Mgndidate

13. Mipese *~Meandidate

14, while(size(TabuList) >maxTabuListSize)
15. Release(Tabulist)

16. End while

17.  Endif

18. End while

19. Return(Mpes)

MAFE—TERRRER, §— R %A BT R
Meighornood IR — EMBR AT HER PR B 8 3 F7
BAE . TE Muigonood X TEEBR A T HBRER R EFE
THEBRD, EREFRPFEENEER T MR IRNHE
BF, R REER LRI, R EMARRR, H#ITT
—WIEA EERBHIEE LKA, B BT R UM BI A 45
R, EEESTIRPHEEERNH’T, HRRULALS
B DR AN BT S

5 LWERRSH

SLERTE 2. 5GHz X CPU,8GB 7. Windows8. 1 #:/E
REMMAETT AN L. BIBEXKH processmining. org
PRI R H B . TREBREAREZEFEE ProM
EoRETFRERERNMESEERTINZTEEH—E
.

5.1 ¥AMEEETEXE

HBERBE BN VIR AR BUR, R USE—1 LR AT
RiEERBEZE Y mERNEEMNEEEENER, —4d
ERFEHENTEER—TERXREEEABRFHGR
B, 5—4ER . BERENEH A EHRT KL B « B
I RIEARTFWRIAR ., 2BREE R A ) AR
FHEME M B PSS RB WA SRR ER, L 0. 6
PR HEMERECR, 0. 2 MR EHEEXER

« 217 -



MBS BHERAR, BB E R 50, B FEIYE
R H S A R R M — & WAL, B s
RAFERHAT T 10 W, BRHFFT 25 RIEA., LROSRW
B 4 B,

seordess MU =l oS4 RATIEM

EREBEE

1 2 3 4 5 6 7 8 9 10

L% H
B4 BIRRREFERT LK

RV GE T RN R TR RBENERBARE,
R R TR BN, B TR R R B R K ES
SHHRE T FLENA R URBR IR, REE—ER
BARB B EEH RN R PR . TEREE
HE R0 B R D7 1 D VAR Ok RO L B AR R AR LR K
o ELEB T A, B R RAE A B R AR SR AR A 5 B K
REXMNPERERY, RPN R BRREERALEE. X
TRAERSERBEN TREZEEFHEE ALEAE
—ANE N BB BRI IR AR
5.2 HBRERSNMEEXR

RERRAZRXBNSERERROKE, BFBEK
B EaS BB M RE B RMEAE RS WP
BRRKEIKRSHEMALZ R SEH BN, WSEET
18, ASCRITDMES 8 B BER h ), 2B E
HBRRKE N FBABE 1 5.2 5.4 £5(HD 8,16 F1 32) 581,
KR, UHARSERENERERAEGEW., LB
L5 5 FR .

oo REMKAS i HERK KIS
L T -RRRKRe
au et |
o ol
2ol o
2 06
LA £
w7 i
10 2 M 4 50 0
HERIH

ES5 ZBIRKEMTREGROER

BAX AR AN BERRKER 8 LR HFEBTT 30
RWHEREBA— TR RMRME, FELT 2RO E
RIGRBE R H AR XKL B P BRE NI
ARER, MARRKEN 16 #1 32 WHHALKRYE TR
B AU R TR IHEERGR 3 BN R HE T A, B
50 WERPEERRIE N 16 #93LK4H 1935 bf B ok B E R T
MEEER BEWSGEREBRRBRRKREN 2 WLBAE
®RIFAZEBIARBRREBRKREFHBKA, A EHELR
RKEX FAEHEE 2 NRABRRKESE. KEEEL
B, ERERRREENIBIZETEFURBRKEN
i HEPERAFEEE N HEIRASE.
5.3 SitfeNiEmIx bR

AEE RSO RE B R RS . R
RIS, B BRE R H Perri MMRERXRESEX
BB RN T IR T Z Al 2 TR S 00 3 0k X R

+ 218

ERBETHRBEENHTEIREE 2, B XHHEPRESN
S E M ER RIS K . SR, BB R3]
PRUTEEOERSH, AT 100 MK BZH#T
1000 YAEAR, EFHAMEEEE LB 0. 02, BB E X 6 HHHEE
IO BE B ST R BCA 0. 025, MR LEHBER N 0. 8, ME K 3
ROBMEN 0. ;2 BHRBEENLRSEARE LRLK
R, LRI 3NAREMH RS LR, ME RN S
4 BRLTE I B SR BR(E B3k 0. 95 BIME - 3Ha , B T SR 5 R
BHHE 10 REBHTRAFEHE.

TREERWE 6 Fin. BLBE R, ASCR B R
FHBWRNMBISE A REE LR EERE R
#OpEE 3AMARES B BEOARNE A E R ERAE KB
WREEHRE A MR K, G BIAEEBYGE T SRR SE X
A RIRER A R E LA, 3 B TR SRR R
R, T B R SE A B AR AT .

----- o KXFE il RN

HEH (s
28 38 8

5

=3

FHEFL ¥HE &2 *H0 &3

Bl 6 AUrgkSBERRN LR

ERIE AXBMERRBEXNABEERBISETEY
RLAMCT e, H 48 B AR R R B SE R BRI 5
A SCHI RS B8 07 A DUOT ARL XS & R AR X, T HLER 8
REE-HAARRNBREGEN. ARG BREREE
et R #E -

BRAOTERETHASRBMICH O BERXRE
R BT LA XA 25 6] B 48 RS g/ Tt ek (H R TE AR
BIMBEARKARHEOLT , 43007 v 78 3 2 5t 16 Py ] LAk
BRI ERCR R RN ER T A 5EER
B B JR BRI 0 Uk B 0 F ] A6 AR 9 3 24 LA R 4R
BRI T MR SR L B RERERLAE LK
ERBRENTR ., FARRENERNSRHEREEMK
RERHRMEREEMBENHSEERRZFHRERS
JE AR EEBRE

2 £ X Wk

[1] Van der Aalst W M P. Using Process Mining to Bridge the Gap
between Bl and BPM []]. IEEE Computer, 2011,44(12):77-80

[2] Van der Aalst W M P, Weijters T, Maruster L. Workflow mi-
ning: Discovering process models from event logs []J]. IEEE
Transactions on Knowledge and Data Engineering, 2004,16(9);
1128-1142

[3] de Medeiros A K A, Weijters A ] M M, Van der Aalst W M P.
Genetic process mining: an experimental evaluation [J]. Data
Mining and Knowledge Discovery,2007,14(2) :245-304

(4] Wen Lijie. Studies on Algorithms for Process Mining based on
WF-net[D]. Beijing: Tsinghua University, 2007 (in Chinese)
R BT TAERMA S BEBEEHAD] L. BEX
2,2007

(F#% 240 W)



ERBRAPHEENRER R, S-S HER P NEEEN
HARTE 82 )0 B SE Bt BARA P 3, A T SRN
H kM CF-ODDA Bk RASLITRE ., FRBEEAER R
BT RE B BURT T A (R R L3R T R R .

FEUH R IRk R R R T — A E R R,
MEAFT B BA SR P I S P B R R SR
HHOBEHRFEREEERN, EFRERTERERLIEM.
BB AT LAF R BT S M. B ZHP SR B ES
& ERER ARBHSATHRT . B, EREMUFESRE
TR SRR R BATT — BT R TE.

xR

[1] Jia Dong-yan,Zhang Fu-zhi. A collaborative filtering recommen-
dation algorithm based on double neighbour choosing strategy
[1]. Journal of Computer Research and Development, 2013, 50
(5):1076-1084(in Chinese)
A, AR BT NES B EBRE YRS EEFEEE
U] HHEHBIE 5 £ 8, 2013,50(5) 1076-1084

[2] Yamashita A, Kawanura H, Suzuki K. Adaptive fusion method
for user-based and item-based collaborative filtering[J]. Ad-
vances in Complex Systems,2011,14(2);133-149

[3] Wen Jun-hao, Zhou Wei. An improved item-based collaborative
filtering algorithm based on clustering method[J]. Journal of
Computational Information Systems, 2012,8(2):571-578

[4] Zhang Liang, Deepak A, Chen Bee-chung. Generalizing matrix
factorization through flexible regression priors[C]// Proceedings
of the 5th ACM Conference on Recommender Systems. Chicago,
USA,2011.:13-20

[5] Gao Hui-ji, Tang Ji-liang, Hu Xia, et al. Exploring temporal
effects for location recommendation on location-based social net-
works[ C] // Proceedings of the 7th ACM Conference on Recom-~
mender Systems, New York, USA,2013.:93-100

[6] Zhou Ke, Yang Shuang-hong,Zha Hong-yuan. Functional matrix
factorizations for cold-start recommendation [ C] // Proceedings
of the 34th Int ACM SIGIR Conference on Research and Deve-
lopment in Information Retrieval. Beijing,China,2011;315-324

[7] Ma Hao, Liu Chao, Irwin K, et al. Probabilistic factor models for
Web site recommendation [ CJ // Proceedings of the 34th Int
ACM SIGIR Conf on Research and Development in Information
Retrieval. Beijing,China, 2011.265-274

(8] Wang Hongning, He Xiao-dong, Chang Ming-wei, et al. Perso-
nalized ranking model adaptation for web search[ C] // Procee
dings of the 36th International ACM SIGIR Conference on Re-
search and Development in Information Retrieval. New York,
USA,2013.:323-332

[9] Yang Xi-wang, Harald S, Liu Yong. Circle-based recommenda-
tion in online social networks[CJ // Proceedings of the 18th
ACM SIGKDD Int Conf on Knowledge Discovery and Data Mi-
ning. New York, USA,2012;1267-1275

[10] Joseph N, Scott S, Khoi-Nguyen T, et al. New objective func-
tions for social collaborative filtering[ C} // Proceedings of the
21st International Conference on World Wide Web. Lyon,
France; WWW,2012,859-868

[11] Guo Lei,Ma Jun,Chen Zhu-min, et al. Incorporating Item Rela-
tions for Social Recommendation[J]. Chinese Journal of Com-
puters, 2014,37(1):219-288(in Chinese)

BE, DE, I, % —MNE RN REREX RN S
HFHERE] HEVER,2014,37(1): 219-288

[12] Zhang Bin, Zhang Yin, Gao Ke-ning, et al. Combining Relation
and Content Analysis for Social Tagging Recommendation{ ] .
Journal of Software,2012,23(3):476-488(in Chinese)

k. 5L BT, E MEXRENAESTHH SR ERE
(1], #fh24R 2012, 23(3) : 476-488

[13] Jiang Meng, Cui Peng, Liu Rui, et al. Social contextual recom-
mendation{ C] // Proceedings of the 21st ACM Conference on In-
formation and Knowledge Management. Maui, USA,2012:45-54

[14] Yu Xiao, Ren Xiang, Sun Yi-zhou, et al. Personalized entity re-
commendation: A heterogeneous information network approach
[C]//Proceedings of the 7th ACM International Conference on
Web Search and Data Mining. New York, USA,2014;283-292

[15] Wang Yu, Gao Lin. Social circle-based algorithm for friend re-
commendation in online social networks[ ]7). Chinese Journal of
Computers, 2014,37(4) :801-808(in Chinese)

E15, @k ETH BN ERH Mg AR L] 8
WL, 2014, 37(4) :801-808

[16] Huang Chuang-guang, Yin Jian, Wang Jing, et al. Uncertain nei-
ghbours’ collaborative filtering recommendation algorithm[]].
Chinese Journal of Computers, 2010, 33(8):1369-1377 (in Chi-
nese)

HADE N, B8 & ARSI BN RS EFEREL ] 3
HEHLEM,2010,33(8):1369-1377

(L% 218 )

[5] Van der Aalst W M P,de Medeiros A K A, Weijters A. Genetic
process mining (M // Applications and Theory of Petri Nets
2005, Springer Berlin Heidelberg, 2005 ; 48-69

[6] Greco G, Guzzo A, Pontieri L. Mining hierarchies of models:
From abstract views to concrete specifications [ M] // Business
Process Management. Springer Berlin Heidelberg, 2005 32-47

[7] Fan Yu-shun. The basis of workflow management technology
[M]. Beijing: Tsinghua University Press, 2001(in Chinese)
LR TAEREEEAZERMIMI. Jbat F4k 2 iR, 2001

[8] Wen Li-jie, Wang Jian-min, Sun Jia~guang. Modeling workflow
patterns using coloured petri nets[]]. Computer Science, 2006,
33(6):135-139(in Chinese)

+ 240 -

s, TER . HE. AE A Petri MEE TAERER]. 3t
BHLBL,2006,33(6) :135-139

[9] Van der Aalst W M P. i BI5H8 b &5ad BB A0 2 BL & 30 gt
M1, EE R, B, % JU . iR F AR, 2014

[10] Van der Aalst W M P. Service Mining: Using Process Mining to
Discover, Check, and Improve Service Behavior[J]. IEEE Trans-
actions on Services Computing,2013,6;525-535

[11] Wang J,Wong R K, Ding J, et al. Efficient Selection of Process
Mining Algorithms(J]. IEEE Transactions on Services Compu-
ting, 2013, 6.:484-496

[12] Van der Aalst W M P,Rubin V, Verbeek H M W, et al. Process
mining:a two-step approach to balance between underfitting and
overfitting [J]. Software & Systems Modeling,2010,9(1):87-111



