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Workflow Process-Aware Data Cubes and Analysis
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ABSTRACT

In workflow process inteligence and systems, workflow process mining and analysis issues are becoming increasingly important. In
order to improve the quality of workflow process inteligence, it is essential for an efficient and effective data center storing workflow
enactment event logs to be provisioned in carrying out the workflow process mining and analytics. In this paper, we propose a
three-dimensional process-aware datacube for organizing workflow enferprise data centers fo efficiently as well as effectively store the
workflow process enactment event logs in the XES format. As a validation step, we carry out an experimental process mining to show
how much perfectly the process-aware datacubes are suitable for discovering workflow process patterns and its analytical knowledge,
like enacted proportions and enacted work fransferences, from the workflow process enactment event histories. Finally, we confirmed
that it is feasible to discover the fundamental control-flow patterns of workflow processes through the implemented workflow process
mining system based on the process-aware data cube.

= keyword : process-aware datacubes, workflow process mining, workflow process analyfics, temporal workcase, temporal
worktransference, XES format, workflow event log data center
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(Figure 1) A Conceptual Formation of Process-Aware Data Cubes from Workflow Event Log Data Centers
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A Process-Aware Datacube on Temporal Workcases
from Workflow Enactment Event Log Data Centers

Workflow Activities
in Temporal Workcases

50 Temporal Workcases Mined from Each of the BPI Challenge Datasets

(Workflow Instances)

arcee obcanon Pracest
The XESFiles
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(Workflow Models)
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(Figure 2) A Process-Aware Workcase Datacube wirh CompletedTime from the BPI Challenge Datasets

STRR
i
g
RRS e SRGEEET
e

S T oo .
issm BEr ‘.:TE

== =TT RATC

+50C Ll H'EHEP

FHRRP
. — o
X HRRR HATC
Bsare FHRRPC GPR
S . Jétiﬁﬂﬁwc FRCP
Y b S &
LT + FT
A HRHA bsm
) .
A SHRRP
Rar
CAPR iy
e
Eﬁp‘égp FEBFI:
LTS ——

RIBPC

(O3 3) ZEAMA 7[9t {3A0|A cljo|e] FEZFE ofoly] = A|ZH 2{370|A
(Figure 3) A Concrete Temporal Workcase Mined from the Concrete Process-Aware

Workcase Datacube

ool A8 71xaty, §849 98L& AZ=sit) A
T3 2] BPI Challenge 7131 4TU oA &% & &
E 9az2$ A9 oWE 21 dolg MEMA T4
Aol A2 7|3k )37 0] 2 HlolE] FRE TEYc
thy I9 25 A7 ulol8 AlE (Center for Research
Data) [4] ZEE 10 7l¢] BPI Challenge tlo|8 AN E 7}z
oA FE3 50 7 AABIAZHE AFAF Z2A XA
71k A0l Hloly FHE HoErh L Azt
AT TFE ZRAE 7|9 A e]L Heoly FH

7O 2 3 YIAZTE S ZZA|A npo]yd AJXF]
Fl

E]"E‘ % 32 2 ARt AFIFolA MEst 93Z
25 Z2A| 2 wtod A|&¥] © 2 HE| BPI Challenge ©l
o8] A|E = ‘“Large Bank Transaction Process Model’ll Th
3 54 A7 YAA | 2E mloldd As HAFETh

rm W

ha

et QlE{Hl HEt3| (19763)

87



AIERR ZZMA 7|8 HIO[H 7E ¥ 24

4. 23 2 4 <A

AGA ol & B4 =2 Q) 939} FHH A2 [9]
S AHE-3}ed BPI Challenges HI©1E M E [4] oA T5H
FA A ZREAA 7] JAA A HolEH FEE &
ato] YAZES TRAA B ARA S wAs
7] A A 9 2A4E TPk oA JAFARe] ¢

= A% 2 XS 913 ‘Large Bank Transaction Process
Model” BPI Challenge HI¢|H A EE A& ow, to]E
MEE & 10,000 7He] AAZES 22T} 9o
715 BE JAZES A9 dEHE-oWE 27}
Egs]o] 9tk o] a2 135 /o] HENE R FA |,
olg]gt HEMEI S 8 /9 AE ZEAAE AHTh

Building Block;

(O3 4) =2 M|~ 7|8t 2I3A0|A Co]g] FE2RE WAHE
e
(Figure 4) An Information Cntrol Net Discovered from
the Process-Aware Workcase Datacube

I3 4= A2"olM AA 8 F 3lig BoFoh & 3
™2 “Large Bank Transaction Process Model’S e =
ARA G BAY UG Ho] T, 2 FHHS A
B Zg 20 3 B8-S Hol Frh o)A A A"
AE Aol A 7HA] 718 2421 OR, AND % LOOP<}
22 U EYIE Z2AH 2 71k f3A o)X Hlo]H FH

ERE BE AT 9es 4 F Ak
5.2 2

B =l A

rir

AYAOT ZRA|2 /)0 Hole) Fu

o WEE HES AAHAL, 08 HHFOT AHA 9
FA0)2, A ATAY W GG AES )ue
£ O 3o ZEAZ W dold FUE 75T
% 99tk o @ o Fui B zee)= ) ol
B A Aolgle 9AERS 4% oE 204
ek fde) a2 B AN AN 5 Y
agHolx EHHQ YAERS vold A2YE 71
S H Weath ZeAs ) oy FEE 922
29 Z2AA (PAZES BY), YIASZES J2H~
(AR 20l 2, AR JRAY B A7 48R
o) B AABES A G2 (ABZS AEE-ol
E QAEES FyRoE 2 XS ofgoly
E) & 202 31t 339 71 12 FUE FHAG 5
8 AR ZZAZ S YAl dolE FuE

Mo R B AR AT IFS YAEES ZEAX
npolyd A|2"-g TR o] A|XHS ARESle] A A
Ol TREAA 7uk YIAA o)A HloE] FHAAN YAZZ
ZEA A B HH A NS FAs] 9% A
A& ek

Mz o

Acknowledgement

A7 20178 E B7)Hh S Hekd AR
S ARl olstel FRHACM, F74H02 201749
Rl gzashne AUos dFATAE o
ARG ok AR US. (FAATAA AN,
3 2017R1A2B2010697).

(E T b oo rfz

F1+3(Reference)

[1] W. M. P. van der Aalst and A. J. M. M. Weijters,
“Process mining: a research agenda,” Journal of
Computers in Industry, Vol. 53, Issue 3, 2004.

[2] Kyoungsook Kim, et al., “A Conceptual Approach for
Discovering Proportions of Disjunctive Routing Patterns
in a Business Process Model,” KSII TRANSACTIONS
ON INTERNET AND INFORMATION SYSTEMS,
Vol. 11, No. 2, pp. 1148-1161, 2017.

[3] Kim, Kwanghoon and Ellis, Clarence A., “-Algorithm:
Structured Workflow Process Mining  Through
Amalgamating Temporal Workcases,” The Proceedings
of PAKDD2007, Advances in Knowledge Discovery

88

2018. 12



YIBE2 T2 7|8t HolE FE Y 24

and Data Mining, Lecture Notes in Artificial
Intelligence, Vol. 4426, pp. 119-130, 2007.

[4] BPI Challenge 2012, 2013, 2014, 2015, 2016, 2017,
2018, 4TU.Centre for Research Data,
https://data.4tu.nl/repository/collection:event-logs-real.

[5] Kim, Kwanghoon, “A XML-BasedWorkflow Event
Logging Mechanism for Workflow Mining,” The
Proceedings of the International Workshop on APWeb,
pages 132-136, 2006.

[6] Minjae Park and Kwanghoon Kim, “XWELL: A
XML-Based Workflow Event Logging Mechanism and
Language for Workflow Mining Systems,” Lecture
Notes in Computer Science, Vol. 4707, pp. 900 - 909,
2007.

[7] Michael zur Muehlen and Keith D. Swenson, “BPAF:

(8]

]

A Standard for the Interchange of Process Analytics
Data,” Lecture Notes in Business
Processing, Vol. 66, pp. 170 - 181, 2011.
IEEE, “IEEE Standard for eXtensible Event Stream
(XES) for Achieving Interoperability in Event Logs and
Event Streams,” IEEE 1849-2016, 2016.
https://doi.org/10.1109/IEEESTD.2016.7740858.

Kim, Kyoungsook, Lee, Youngkoo, Ahn, Hyun., and
Kim, Kwanghoon, “An Experimental Mining and
Analytics for Discovering Proportional Process Patterns
from Workflow Enactment Event Logs,” Proceedings of
the International Conference on Big Data Technologies
and Applications, Exeter, England, Great Britain, Sept.
4rd - 5th, 2018.

Information

OMA =710

&l 2l &(Min-hyuck Jin)

20172 7371003k o] Heh3t A A3t A

20173~ 77 1thsta dutoieked e Akt Ak sh
ok . YIZZ 979, Process Discovery/Rediscovery
E-mail : happytoh@kyonggi.ac.kr

Z & E(Kwang-hoon Kim)

19842 7371th8tal o) FThg; HAA ekt Shat

19862 TY I YRiohehd HAA L8t A

1986.2~1991.8 F=AAFAATY A7+

1994.5 University of Colorado Boulder, Department of Computer Sciences, MS

1998.5 University of Colorado Boulder, Department of Computer Sciences, Ph.D

2005.3~2010.2 Univ. of Colorado Boulder, Department of Computer Science, &5~

2007.7~2010.6 77|t el 2§34 T E 9 o] AT AE1 A

19983~3A 77103t HFE A3t wg

2000.1~8A F=AEUAH RG] o)A, T3

20023~3A Hlvd ol F3%

2003.1~AA] WAMC ERC Vice-chair

2003.1~3A] TTA FREAFAZFHAE}

Tl Eok . F9IZ2 94T, Process-Aware Information Systems, Process Discovery/Rediscovery,
Workflow-supported Social Networks

E-mail : kwang@kyonggi.ac.kr

el

12 olE{ull AE5tE| (19H63) 89



