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A Data Model Anomalies Detection Method for Business Process Model

LIU Zhi-Qiang LI Hong-Yan WANG Lei QU Qiang
(School of Electronics Engineering and Computer Science s Peking University, Beijing 100871)
(Key Laboratory of Machine Perception s, Ministry of Education, Beijing 100871)

Abstract Nowadays, the process-driven method for information system construction is more and
more widely used. In the process-driven method, the process model has significantly influence on
the data model. Unfortunately. the existing data model anomalies detection methods are only
about the anomalies of data model itself. These methods don’t take the process model into ac-
count. Similarly, the process model verification methods also lack for consideration of data mod-
el. This paper analyses those anomalies and gives a basic classification of three classes of them.
This paper also proposes a model called Data-process Graph (DP-graph) to build up linkage be-
tween the data model and process model. Based on DP-Graph, DPGT method is proposed to de-
tect anomalies of data model for business process model. Experimental results show the high de-

tection rate of the anomalies of the method.

Keywords data model anomalies detection; business process management; workflow verifica-

tion; information system construction
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de fined (d) N 3d'. 3t (4., d) € Diepena N
running(t) N\ defined (d') N\ (t,d") € PDyy.) =
unde fined(d).

T 55 5 9 g [ i ) B B A OB B B
X

ML 3CMe ). 7R HOHR IR 25 A U ik
AR R T F AR A2 1.

waiting (t) N Vd ({ty, d) € DP conditions >
defined(d))=>ready(d) ;

waiting C(¢) N Vd ey d) € Copiate —>
defined(d))=>uncertain(c);

waiting (d) N Vd ((d, d) € Diepena —>
de fined(d'))=de fined (d) ;

suspended (t) N Yd ({t, d) € PDg e —
—waiting (d))=>running (1).

MMA 4GERD. KL 5 5% BN R E B
.

running (t) N Vd (({t, d) € PDiwe —>
de fined (d)IN(t,d) EPDyoe —unde fined (d)) )=
complete(t).

M A S &),

HLRE A0 7 2 IR 2 B0 3 AR

PR X Ja SAT 55 1 iz
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complete(t) \Cover (t')\ initial (1)) N\ {t.t') €
P rcccdence=>0ver (1) N\ ready(l/) ;

t AT IR TR AT ¢ IR ST 55 o

complete(t) N{t,g) € P preccdence =g . ControlRules;

P..(t o) Ntrue(c) N cot') ECT o N Cover (1) V
initial (1)) =over(t) N ready(l/) JH P P (y0)i—
complete(t) N\ {tsc) € P precedence 3

P (ts0) N false() Ncst') €CT N Cover (1) V
initial (t"))=>o0ver (1) \ read (1) ;

P..(tso) Nuncertain(¢) NP euperae (O Ncst') €
CT .o \Cover (¢ initial (¢')) = over (1) Nready (') \
true(ce) , i

P verre :— = (A D_Constrains — false(c)) ;

P (ts0) Nuncertain (¢) AP peraee ()N cat') €
CTfalsc/\(Over(t,)\/initial(t/)):>over(t)/\ready(z‘/)
Afalse(c) , Hrf

Puperatse :— 1 CA D_Constrains —>ture(c)).

A6 I 2 75 A AE AN AT 3R 3 3.

P..(t,¢) Nunde fined(¢c)=waiting (c).

5.3 DPGT:EF DP-Graph W ¥ EEE FE &l
Tk

R A 17 T R SR A BRI, A SR T T )
55 U RSB 1) HH AR Y S R A D 35 2 DPGT (DP-
Graph based Detection). DPGT ) £ A< A8 & 78
DP-Graph (1% 5 fili F 0 A Al D SC Y AR 25 5 45
N, 38 F DP-Graph (#4R 25 25 6] , 46 A5 Fif 1 E S 5+
AR DT ¢ S0 T [o 0 2 A A 1 5040 A6 B S

DPGT HeA 2 U6 RS TT 6 0 AR 28
R AL I L 75 I A AT RE 28 AR A 2 BT A AT ROIR
PR S S N K RPN U o AR TR A R

TR EEAR DPGT 5.

&% 2. DP-Graph Based Detection,

s A\ : DP-Graph dpg IRZS 19 & sv

Fth . AR IR

A5t 58 i Stack SVstack , IR 25 6] B tempsv, tempsv2,

RS54 rs

1. SVstack. push(SV )

2. while SVstack %55

3. sv=SVstack.popO;

Kt sv e RS

if sy RJE“EEHURE
rs <A g RS A 5
ifCrs £ 25
e 5 3E I H 20k (D 5

else

© (o) ~ (2] (o] =~

10. for rs H Y BT 55

11. Tempsy<sv;

12. I i “choose” (dpg .tempsv) ;
13. I i “operation”(d pg ,tempsv) ;
14. N “awaken” (dpg ,tempsv) ;
15. R “complete”(dpg.tempsv) ;
16. for B4~ “trigger” HLN|

17. tempsv2 <tempsv;

18. RN “trigger”(dpg,tempsv2) ;
19. if tempsv2 Vi)

20. SVstack. push(tempsv2) ;
21. end for

22. end for

23. end while

LT Exf DPGT 5k #4752 4% JE 43 #r. DPGT
SRR AR B 15 IR 2 A [ B9 P T 5 97 R AR YR A4
HuPRAT R P A AT 55 TR AT R AR P Rk B
P BB 1) S S W BT — T 55 B ) Dy
10300k 2 R B 1) O B A 2 A DN 547 20 SOh i A Tl A
G5 AT R 9 A K B m A AT 93 30 A I
A n MRS ATRER) ST R A RO C) X O, X
Ci, X X C o AT AP I F B AL A mn DT 55
AR BRI IR 2 O(C), X C), X CY, X X
Cr, Xmn).

6 X I

ARSI B F CCTV Py %545 1 & 45 ok b 17
. PR EYREASE S T ERNIL %S
PRI FECHE Bl S5 IR AR AL & 6 A I AR
97 MESS BRI AL B 124 AN IR L 55 TR Y
Fa 3 DA AT 55 A 1) 5 3R 76 PASES vh 58 1. 1% &R
Gk — R fE B RS

TS SCHR [ 14 ] b 2 0 T4 B L rp iy
data-flow B1EJ7 ¥ #EAT L 56 7EAH O TAE# /0 © &
Gy AT It T v R R U R AR A i s S B IR AS
BEXT B AR . 35 B 7 6 1 8 X S e S %
(DDC) 54 (X B Fi% 47 HF i) missing data 1 %)
FE ALY oo m] DUAS It R (L H T R R 2 R
T AR v (R AR O R RN R AR X T E 26
SHORTCREN I, 22 1 R R AE CCTV P
FH ARG PR LREE R Z R T S R
XS R IR 3 T A B Ok 0 B A G R
S (DDA) EdlE X 4 e b 28 (DDO) A S 554 24
HEAF 28 (DCO).
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*& 1 data-flow I§iF /7% 7E CCTV ) ZEIE

LoRlURgE| S bR A e 00 4 SHEBHER/ Y%
DDA ¥ 10 0 0

DDC # & 21 19 90. 5
DCC %tz 12 0 0

5 BEL 43 19 44,2

T EXS DPGT J5 3 52 Bl A58 10 56 F 4 7 &
givcith AT T % 2 2 DPGT J7 ik ) S8

4k
*2 DPGTECCIVHAEBERAGE FHIRER
Ky i ami H SRR A 0 50 SRR AR/ %
DDA it 10 9 90.0
DDC ¥t 21 19 90. 5
DCC % 12 12 100. 0
SR L 43 40 93.0

DPGT J5ikxf T3X 3 B 53 #2947 85 19 A6
8, B HCAEAG I T 16 Ml 55 VAt R ) 5 A0 AR Y S )y T
Je AR A Y. X S A AR 2 2 R TE AR
b s gz, DPGT J7 ik 9 I H1 /b 1 3%
R T AR G RTAL IR I SR TR G o L
BT RS s TAE.
s DPGT Jridof I s (R & ] DL iE
it RGN K B, 285 o3 B AT 4R R UE AR - BodE — B
PR R B AR SR S R ARG M RO R 8 B
100%  JGEHETF CCTV YREMRERBE T E S
— eI B DPGT %%ffﬂﬂi?ﬁéiﬁﬁ"]%?ﬁﬁ
AT 2 R B R AR

7T BREMRE

W & O A K 2l 1 AR Ty A )z B B A
TR TAT [] b 55 VA0 B B S B A TG b A b B, T I
WA B ¥R A Bl 1 A I3 2 S

A SO IE A BT T T A TR AR TR ) B A T R
IR K e RO MR G R S H B X R
B QU %ﬂdﬁé’aﬁﬁ%{fﬂdﬂ%* LR TSR A sh ik
HbOF % 2 S E AT R DN L A SO A T DP-Graph £
E&ﬂéﬁf%%&zﬁ%@ﬂ%mﬁ%*ﬁ@ﬁ%? DP-Graph ##
T DPGT S kel k. SCEAH T DPGT Bk
e CCTV Yo g MR G H % i S5 25 51, 5
UE T DPGT %83 A6 I A7 ) g A€ 7R 1) 45 9l A 7
B R TR T A% 5 Tk A S5 PR T A
SEF .

TELUG 9 AR . 2238 i DPGT A6 58 3 % A

FE R S A
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