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Abstract: In most cases of current enterprise system development, the requirement specifications should
follow typo2-1the ones of existing legacy systems. However, it is difficult to identify high level specifications
such as business process steps from legacy and undocumented systems. In this paper, we propose a method to
recover an abstract business process by using system logs and the organizational information of the operators
using an existing legacy system. Our proposed method provides a hierarchical view based on a clustering
technique to find abstract activities that consist of a series of operation. We also proposed a method to
extract a representative operation in a cluster. We discuss the effectiveness of our method by looking at
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Business Process Recovery Based on System Log and Organizational

experimental results on a real system.
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2 REFHOMHE
Fig. 2 Overview of the proposed method.

Time Stamp User ID Action ID Case ID
7/110:00:00:00 | {&i% Rig&ek 00100
7/110:00:01:00 | {E5k BHRIT— 00100
7/1 10:00:0200 | {7 RIS 00100
7/1 10:00:05:00 | {E RIERBKE 00100
7/1 10:00:06:00 | /MR RIREH 00101

7/110:00:06:00 | /R
7/1 11:00:0500 | #K

RIBRBIKE 00101
FREBIKERER 00100

7/1 11:00:07:00 | #iAK RIFRR 00100
7/1 11:00:05:00 | #5AK FREBIKIERER 00101

7/1 11:00:07:00 A RIERR 00101

1 VAT LT
Fig. 1 Sample of system log.
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Fig. 3 Example of process instances, block, role switching

points.
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Fig. 4 Role assumption.
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Fig. 5 Role model.
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4.6 Step3 :MBIET7T IV TFT1ET BT

MECTHI L2t ET7T 723 v 2w, mgitr »
TAETARBEILTH. MGILT7T 77174137273
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Fig. 6 Recovered abstruct activities.
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Fig. 7 Business process diagram (action level).
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Fig. 8 Business process diagram (activity level).
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Fig. 9 Outline of our prototype system.
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6.1 MRIRATL

R AT L, WIERE - BHEEIT) VAT LTHS.
COYVAT A, EERPHRATOMIEE HEE L LEAK
7R, MIRRO MIERE 2 AEE R LR T ¥ 52 ik
I, VIOV AT L% Web 7T 7 0SHHT 5.
Z—HFO0 — VIIAKRMAEE (LR & RE ORI 2 17
9), KiRE (HEOKREIT)) ©D2OThHA. {E¥(HT
B B ARMIEE DG LI2NE & LR TH 5 AKGEE KRR
THEVWIT— L ZEED., COVATFLEE OV T VAT
LEFEL, TNENS ODO¥F (BP.A, BP.B, ..., BP.E)
IS 5. INHO¥ERIE, HEOHE, HERE OF
HEFER, ETeBis & ORREROEF, cvi)h
EORBWIECIT ) MW B2 ) VAT LTH 5.

N, HFOHH[I8) TV &Ny 7+ 74 A%, E
O DGH[17) TV ) LHEBRREFEINDL AT T DU A
FLTHA., REOHXE, COHHIETEI AT L
JTHRL, FYRVREFIENDIEE DR L ) %479
VATLATHYHENEEZTWA, LML, FXRILRTy A
T LIIHFEDOMNERE ) 2 0% <, FHliCf ) 2 &
B LW e s, FHMUDOHNRENY 747 4 AR AT
Lk L7,

CDYATLADY AT AT LG RE LT —YHe
R (= a—VoORARDFR) 2HWTTr—AAY 71 %
FEWL7. YATARZIR3HAGDOT— 5 THEEF10TM
INA N, 410,054 DT Z T2 1), 3,969 DL—F, 247 D
T vay, 44,604 DFHEEGATHWZ, NI XA—=F L L
T, MINyeight = 30 Z VY, MINfina = 0.3,0.5,0.75,0.9
Tl L 7-.

6.2 FHESE
FREH X OFFAMIE R DB TIT - 72,

(1) Stepl OFFM : B—VETFIWVETLAT v 7 C, 77 =
Y OU = VHEDIEL {AThN T 52,

(2) Step2 OFFM - AAET 7 v a YHi AT v 7T, fLE
77 v ayOMHAIEL {AThITW5 7D,

(3) Step3 OFFli : #MGALT 7 71 €T 4 HILAT v 7T,
EOREEREM S, LRERERD EORESTT
ENTWED.

(4) Stepd OFHli © 70 —AKAT v 7T, HILLIZ¥ER
70— HEI L o GEAED R VA,

6.3 FHMFER
6.3.1 Stepl OFHfi: 773> DO—LBEHFEL <
ThhTwnadph

F 1 IZStepl TH—NVIZHEILT 72 a v a4y
AT L DOBAFEEDPER L7 E~ = 2 7 IVICREH S L Tw
BHU =) E LR WA E B TRY. e
N BP TARBMKEE (LIRS L £iL), KBHED 2
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x1 T—VETNVEITHE

Table 1 Result of recovered role model.

BP | role | 7Z73ar IEfflE IEMH #Eas I
A | KiEE 47 47 47 1.00 1.00
A | KERE 10 10 10 1.00 1.00
B | #KiEH 35 35 35 1.00 1.00
B | A& 11 12 11 1.00 917
C | KiEE 33 33 33 1.00 1.00
C | K#R#H 7 7 7 1.00 1.00
D | fKiEE 36 36 36 1.00 1.00
D | HKiH 8 8 8 1.00 1.00
E | #EE 21 21 21 1.00 1.00
E | A3#% 4 4 4 1.00 1.00

it 212 213 212 1.00 .995

x 2 RET7 7 a VihbEROEM
Table 2 Evaluation of main actions selection.
Yl e

3 S5 75 .9 3 .5 7509
10 9 7 4 5 4 1 1
7 7 4 3 2 1 1
70 .78 1.0 10| .60 .50 1.0 1.0
FMH= 1.0 1.0 1.0 .57 | .43 29 .14 .14

s
=R

e
o
I I

DOU—NVEFEILTE72. BPBOT—)V  KFED 1D
DT 7 vaviBE, =TV EELSED TR
7o, L AEIIN T aho/zT 7 v a i, AKEMKIE
DRI L 7-NEOFMERERT ST 723y Tho
7L IOT Y a Mo — LV EREL iDL T —
AWBH o722 OE LLGFEITE Lo,
6.3.2 Step2 OFHfi : KEXK7 7> 3> DHEENFELLIT
bhTwsh

R2IZBPOHRTRDLT 7 ¥ a YENE% W BPAIZxT L
T, Step2 THi L7 ET 7 ¥ 2 v Mk OB E R O #
REIRT. /8T X =% MINging = 0.3,0.5,0.75,0.9 & &
NENE T, 80 LAER LG L7z (=), 3Pl
BB L7 ET7 7 a VI LT, SOV AT LDRE
B O— NV ERETLMEEL L CEWDE ) %G L T
b oo/ gDz, a—)VIicHindsL&E7ay 7 OH
T, T Y a rypEETAEE FE) OBMEICX o> Tl
WML T727varzdhbyCEMiiL.

fidt, #m (fRate) OBIME MINfina = 0.75 TEBKL
72 OPEAREHIELE 12 1.00 TH Y e d SR
<, HIEOBETHE L72b 0 LI L TLBWisE 215
bz, B L2 7 OOMGALT 7 7 4 ¥ T 4 1S3 LTl
ARV EEFWNRY AT LAOREENHEEL TV AD.
FEIERAT0.75 £ ) /NS WIGEITE, Ak 7 7 74 ¥
FADORTHEPEETE T a VIS EBET AT 7 a »
[~FHT] [~HIE] 2 &AM ST L Vil AR
T L7z, 0.9 E L2AE, EERIFET TR Ky
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® 3 W 70— AR

Table 3 Result of recovered business process.

bpid | IZALET AR R
A 58 7 .899
B 84 6 .929
C 43 3 .931
D 44 4 910
E 25 3 .880
it 59 6 .899

R4 TObAAL VAY VAHIN—FK

Table 4 Result of coverage of recovered business process.

LT =% g1t s eSS
bp role all 241 all 241 all  2+4r
A KIE 9,836 811 909 755 | .092 .930
A KRR 906 801 867 786 | .956 .981
B 4 2,507 535 509 403 | .203 .753
B KgE 576 486 529 466 | .918 .958

C i | 20,152 19,630 | 19,992 19,613 | .992 .999
C k7% | 28,900 19,707 | 28,897 19,707 | .999 1.00
D A 471 411 302 300 | .641 .729
D A& 540 421 540 421 | 1.00 1.00
E K#H 1,620 1458 | 1,560 1,450 | .962 .994
E K72 2,448 1,458 | 2,447 1,457 | .999 .999
D | 67,956 45,718 | 56,552 45,358 | .832 .992
R | 44,604 22,427 | 33,555 22,416 | .752  .999
|E| | 410,054 348,204 | 66,055 54,098
|A| 247 245 22 22

all i &7 AL VAT VA
24 r: 2 Eou—VvEHFOTULASL Y AY VR

NTLEFOHHEERNTNL I E MR TEL, T2, HE
TR L LA, 2 0¥B Bl THwONE [—
BHFOR] B EEETERVEENMRET 72 a & LT
HENTLEWY, ELVWHERIZZLZWVWE DS - 7.
6.3.3 Step3 OFHli : ENEEERIPEHBSI N, LEL
1BEHRDY EDRER/TINTVE D

RIWHFEL LR T 771 ET 112k 0T, EOREE
DIERPIEAE SN2 %R T. TNEFNOE T A AT 0+
A (BP) Tk, MRILHOT 7 v a v 0 A LRt
HBOMBILT 774 €T 4 OB 25, (A- B)/ATHE
fER e B L TWwa, $ﬁbfﬁ9%®mﬁ# Fii S T
WBZENGHND.
RAEITC LB T 72 71 ET 405, o710t A
A VAY v AR EOREAN— L TWA 2% T. gt
T4 T OFET I avEELTOLAL Y
YADERIIT AEEEFHERE Lz, Eho [KE]
0=y [ZKGEMOESE ], [KGR] du—v [KEEE] &%
LTwa, L0712, WESMothHE T ot
AL Y AL ADHPE, BFEOTTPRHFTE TR ND
DR, L—HPEIEOEFTHEF L CHOEEL DD
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x£5 WMBIT 7T 1 ET 1 O

Table 5 Evaluation of recovered abstract activities.

BPid | [EM0#ER AEMoOBE 4% HHER
A 15 0 1.00 1.00
B 15 2 .88 1.00
C 3 67 1.00
D 2 78 1.00
E 2 .75 1.00
&t 49 9 .84 1.00
DREENTW, IhSE, 7av2 s LTHEBD)?S#

TETHZEAL->TVRWVWEY, 7O AL VAZ VAL L
TAREELRLDIZR>TWVE, TDE) ) A X kRET
572012, 1200 — )V LIEENLnwTOLX [ v R¥
YABRANUCEHI L 72, KEHEO [2+0] FlE, /A X
BrhamH L2 GEoRRETH D, /A ARFHOFEE
FDRH 45,000 DT TXL AL ¥ A8 ¥ ATH LT 0.992 &
DEVIEETHEILTETWLEZ VG015
ﬁﬁ%#ogxﬁmBR&BRDLowT%E%ﬁot
INOITHEINHRBROEBTH Y, ZNENDO LT o
7Y a vy OHEPRVZDICEHEDO R Y — Fsu FEE
MU 2S5 HEFE > T 0FEENRTWE., D0
Kkdr bREKBEIET O L A0 712> TBELHT, #
DBOAR T O AL T ZIHFE L. F LT, —iF
DIEBDHED o I RIROFAM LR EB 21T I BOSEICT
L7202, RBMGEE D BEO R BB 5 [WHI#ER]
DT 7 varEffoTwiz, ThgitT 75715+
LTSN T LW EDHERTH S Z Loz,
6.3.4 Step4 OFHl : B L ¥ 70— 3RAREICE S
TEMBD T\

B LG 7u— #E% /xrAwﬁﬁ%E%Lf
WELNE ) PERFERT 572012, RV AT LD %

Wﬁ%ﬁMLT%%ot.l1oal11 Ny
@ﬁ@%tL139$Z7D&XBRA%&ﬁLt%%7
O—%m,R$. 7272ary LV TESTEOT 2 Va3 vn
BHECBR LD bDTH o725, 7774 EF 4 LR
TR 7THOMBALT 7 F 1 ETF 1 ICE D RBTETWA
CO¥EHETO—HEFEENMHRLI-L A, HIL L7
GALT 7 T4 ET A IILERRIE v &) BRIl & 1572,
2, ¥ 70— LTI LML T 2 71 BT
BOEBICEHLT, Ak LTIELWAE ) 2% 5 fi LT
boo, WRIATLAZROBIML TWLHFEHEIC, 8
TLEHE 70 —NEIRL, ER LM77 714 €
TADYANEBE)ZXAMIOXEDFET -7~ %
FALTH D o7, R 5 ICHEEIC L LEHERHRERT.
T OFE R, SANDEBEBAIE LV E W) FERE L2 R
Effe e o788, THT] Lz [5I&KRL] T K
| FTAHRE, BRETTANY ) 7 LA (208
HI3(FIERL]) AL L ZITARD 5 E B O
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DIELY N7z 7200 12 LTz,

6.4 EXE

6.4.1 FEEIJO—BILOBEICIONT

AR TFANEDEMICL Y, UTOZ L9500
7z. Stepl ® U — L3 EIDREEAT 99.5% £ 1ZIZEILTE T
WhEEZD.

Step2 DL T 7 ¥ a YHIIZ DWW TEH IR 0.75 & L
7R EPROBESEL, BabTuy 7 OMBERL I
LT ZOHRICLBMRET 7 2 a VIIBIZENTH 5.

Step3 DEHMiIIZ & > T, TTOT ZDIEHRPST 7 v a3 »
BT LT 8LINDIEHR A IEMITE, ZDILH L7-1EHRICIE
KD 99.2% D T U X AL Y AY v ADIERFEE N T
B 2NN, EROEMHEIFRIATON TS &
25,

Stepd OFHIiT, BICL723¥E 70— BEEDOHEMT
BT, fiZILT7 774 €T 4 DL NV TRER L, T2
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LI ENGHY, BRELUTREFEICLI¥EB 7014
TIIENTHE I LD VD,

3ABTRLUZEICH L TOEEL LT THRS.

B (1) K3 TENZFNROBPD2B~84H57 7 3
YEI~TICHBAL T A ENTE., TRIZE - T,
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Wilits % 2 & ASHTREIC 2 5.

B (2) MBILT 7717177 a v OREBREE
HHRRERYE T § 2 2 ST &z, SIS KD,
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J& % T30 ) RS A 2 LT, BERERICEEM L oL
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BHB3) VINITAYY T EMWEZEILEY, #
NENOMGALT 7 T4 EF 1 BT 5 E®ROH 5
TrYarHEERRHAETE, 412D EEKD 99.2%D
THYRA Y AY Y ADEMSEEN TV, T
LY, WBALT 7 T4 ETF A ICERT AT 2V a Y
i, EBIZTORAL Y AY Y ADRIE LTEBD
FCETENDBDTHLIENNVZ S,

Bt (4) BREOFMEICLY, WBILT 2T T4 L
ANOVTIEEAE, HHEE H121.0, BELANLVTIE
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