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Verification Checking Mechanisms of Business Processes based
on Control Flow Path
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ABSTRACT

As the current trend in e-business has led to more various and complex business processes in recent years, problems in business

process models have increased gradually. Accordingly,

the concem to validation of business process models has been much larger but

there are fow validation checking mechanisms supported so far. On the other hand, BPMN driven by BPMI is a standard graphical
notation. Using the tool supporting BPMN., business process can be modeled graphically and analyzed easily. In this paper, we present
technical mechanisms which can efficiently detect anomalies in a process composed of BPMN and are capable of avoiding higher

unexpected costs during runtime.

Key Words : BPMN, XPDL, Business process, Process validation check
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[ BPMN 1.0 based Business Process ]
£ o

L Well-formed Control Flow Process ]

l STEP 20 Exsracting Flow Path
L Set of Flow Path ]

l STEP 3: Checking Validation

[ Valid Control Flow Process ]
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(b) Lack of synchronization
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A ool RoiFt) AEE ZES Az Ao 294 BE A N4}, {NL N3, N4}7b A2 Fojx A el OR Splite2 ol
Al <lele] & A HE Alolo] EAE: TE ARSL Folzl <E 2>-2)9 AoE OR Aolisiolel EA%4
gmgich wzuUs ZgsgelA AE el HE 7bset AR A HA7E R 5 A ol (v AEVF 9
JYHE bolo] AEE F24 4RE FEI o] B &% guzit sixgte g XOR Aol Eglo] 2 Splito] Al
oA Adste AEE 2% Aarve) gy HE 2 Aol T kF AR ubeeid 4 9l
71HE HEsA "t

5.2.1 AlolE9e] BYUA (Gateway mismatch)

Aol 2 HEE Z7% 2= (Control Flow Path) AolEd el EAXs= A 19 &y AzE 4+ 9tk

el Zga sl Qli= 9loje] Alo]Egjo] xZHE vy T AClES o] Alolel AEE F2¢ FrRPEH dmgty
o] sbedt BE FWR2E UEE F2P F= pathin) = pathin 5718k B% o)4d ) EAE AEe 5 Yok

CE 2> 2 HOIEY0|H 7HEE EE29 B
" - Path(1) = {N1,N2,N4} A {N1,N3,N4}
- Path(1) = {N1,N2,N4} A {N1,N3,N4}
o - Path(2) = {NI,N2,N4} A {}
- Path(3) = {} A {N1,N3,N4}
o - Path(1) = {NI,N2,N4} A {}
- Path(2) = {} A {N1,N3,N4}
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oPath(n) el t3i~] Path(n
ypold o] g o]

i) AND Join Ao]Eg)o] z}z}
-1) A - A Pathin-k) = {x, -
WAk gert
ii) OR Join Hlo]Ego]: Path(n)ell taj* Pathin-1) Vv
-V Pathin-k) = {x, -, y}o]H o]¥gl4o] B4
33 gert

iii) XOR Join Al°]
-« = Pathin-k) = {x, -,
# gherh | |Pakn-1)| >

E¢ol: Pathin)oll ufs]] Pathin-1)
yiolH o] yE o] B-E]
> |Pathin-k)| o]t}

Hel 1] i3 P ot 2ol FHE ¢ U B
Spht Join AlolEe ’ = 2

w oo 3EYS HEY 5 9

mlo r1ﬂ

<F 2>9 (1)-a
= Path(1-1) A Path{1-2) =

dlol7}t ANDol7] wj&-of Pathl 1) A Path(l
ol oje) A et

Path(1) {N2, N3, No} A {N2, N4, Nb}

Join Aol E
-2) = {N2, No}7} #dh, g9 19 &
Hl AU 2 TR A 2~7h H)

o <E 2>9 (1)-b
Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {N2, N4, N5}

Join Ale]ESe]7} ORe]7] wj#ol Path(1-1) Vv Path(l -
2) = {N2, N3, N4, No}7 €k g 19 & i)l 9#iA &
gk vy A g2 A A7 "

o <E 2> (-
Path(1) = Path(1-1) A Path(1-2) =
Join Ale]Ede]7} XOR®7] W&

{N2, N3, N5} A {N2, N4, N5}

o] Path(1-1) - Path(1-2)
o34 N2, No7} A4
e A3 e =y
F3 3ol ofy7] wjE-ol

H
38 7 ek

= {N3}7} B A 19 & i)l
gho] A4t ofhyr] W] o]ddA
& Z@A otk B8 ARGl
Hel 1o o) “Frleh §5 o dd

o <E 2>9 (-a

Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}
Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}
Path(3) = Path(3-1) A Path(3-2) = {N2, N3, No} A {N2, N4, N5}

Join Ao]Ege]7} ANDel”] @il Path(1-1) A Path(1-2)
= {}, Path(2-1) A Path(2-2) = {}, Path(3-1}) A Path(3-2)
= {N2, N5} 7} #ch A 19 £ Dol oJsiA Path(D)#

Path(2)e] dfol= “dezgt ojgdd’s 7HAx AT
Path(3)¢] 7 -%oll= B3 Hl=ys Taasolr) ofgh 2
< @42 OR Split AlolEdoldl 7€ ¢4 2249 4

1 &
el wreh ¢af E240] A28 5 229 QHAER
Tl dddE 7l fEolth

o & 29 (2-b
Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}

Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}
Path(3) = Path(3-1) A Path(3-2) = {N2, N3, No} A {N2, N4, N5}

Join Ale]E 017} ORe]7] W&o Path(1-1) Vv Path(l-

= {N2, N3, N5}, Path(2-1) V Path(2-2) = {N2, N4,
N5}, Path(3-1) Vv Path(3-2) = {N2, N3, N4, N5} 7} ¥}
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Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}
Path(2) = Path{2-1) A Path(2-2) = {} A {N2, N4, N5}
Path(3) = Path(3-1) A Path(3-2) = {N2, N3, No} A (N2, N4, No)
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N5}, Path(3-1) - Path(3-2) = {N3 }7} 0. Ag 19 &
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AHE 5 ol

o <X 2>92] (3)-a

Path(1) = Path(1-1) A Path(1-2) = {N2, N3, N5} A {}

Path(2) = Path(2-1) A Path(2-2) = {} A {N2, N4, N5}
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o <FE 2>9 (3)-b
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A N2, N4, N5}

Path(1) =
Path(2) = Path(2-1) A Path(2-2) = {}
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2) = {N2, N3, N5}, Path( 2*1) V Path(2-2) = {N2, N4, N5}
7F "ok A 19 E Dol 23lA] Path(l), Path(2)ol thgk
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N13

N14

N10
N12

LIl AEE! H|XRL|IA Z2HA

o <E2>9 (3)c

1) = Path(1-1) A Path(1-:
(2) = Path{2-1) N Path(2

= (N2, N3, N5} A {)

el 7k XORe] 7] ol Path(1- 1)
2) = {NQ, 1\3, N5}, Path(2-2) - Path(Zfl) =

] N2, N5 dag A 97 “Hﬁgoﬂ H%‘{L H]

[y jatSg

ol
[

b

rG

XOR Sphtﬂ} ]01
Jo] Alold &= o] Ab&] AF
HEAA § e
, N3-N9& #{ A%t =

%93
BGI

-

[m
o
1o

. to
[:
>

o AN Ho 2 af
o ¢
o |

!
i

4

dr gz
B
oo L

fans]

f
coH o

ol

R e

=] [e)
Edlol HEL WA PEBOEA AA MAUL ZzAs

BaAdS A5d 4 9tk N3 - N9, N4 - NI0S A 1
of

JEslo] Aele o 4 A w4

1o,
ol
=
R
. o
o
o
é
o

z] 20 &) xﬂﬂ?}tk a8 N2-N13Abel o) A zuhs
aEhd ¥tk & Path(l) = {N2, N11, NI3} A {N2, NI2,
N13}e] ¥ 3 N3¢} XOR Joine] 7] W&ol {N2, NI11, N13}
- {N2, N12, N13} = {N11}7} ¥jo] “%7]8 5 o|4dA”

5.2.3 B 229 gAM B A%

B Y gl sht ogel FEA EAehs v
Uz xedaed (28 199 2 ol @ 2xm Fe
of A2 Fash v WHoR HUAS 45T 4+ A
4ol 38 I FEE AE VAL ZRAAE GE
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N12

(32! 15) 2ZE2 M3 =LA Z2MA

o]y = 9EE = XOR %+ OR Splito] 8t o]y & dmelFe HE oS 2Y (27 13)9 HRYA L2
A oret ekt 2o A ot o] AAHT WEUs Zaas g
Ay 304 BE AAY wRUA ZaAA Ao £ A =213 N1, N2, N3, N5, N9, N6, N11, N4, N7, N10, N8,
g o)FE x, v JEHEZ F3 olE AE|E Alo]e o] NI0, N12, N13, Nigojelx 7143},
FEAE WA fGEEA Bk ojdd el glde] dEHD
FI ko] FELE Hold £ gl&E s+ XOR Ev OR i) N2: AND Split #lol=¢o] — Path( = {N2}
Splite] 9oy o #ixE AAG: o9 o|&ES 7pA = ii) N3: XOR Split Ale]Ego] — Path(2) = {N3}
gz wAsts A4S Uitk oo gig 29e ¢ ii) N5, N9 XOR Join Alo]Eg o] — Path 2) = {N3, N5,
S Z3x Asich (19 4DoA] BW N3 - Nlle] #i No} A ()
98 UERIL) o] FEx o] BlA AZe N3EE A FE] A iv) N6, N9: XOR Join #Ale]Esgle] — Path(3) = {} A {N3,
NUZAA o) AR Ae 20 ofs)A HdFshd N7 N10 N6, N9}
o olaE Aol 917] wEel A4 oA Path(l) = (N3, V) N9 N99| RE 7Hs @ AE7h FEHY] w7
N5, N1k g ek Z, shve] 428 7k %a%%ﬂfﬂ EE S2¢ 42 d57ME 48 = B AoE
ZzAzzh s7) wiel ol @ el gle rolrh whe glol gel7] Wizl o Fug AN
N57F 9l S Folw N3EE NlI7HA B3 832 o484 vi) N11: Path(1) = {N2, N11} — Path(2)9} Path(3)& =
S 7HA Heh 28 7] el NoE Fs M LS "oy 74
F AEE dof ftk duHoer £IE (Y 199 2ol vii) N13: XOR Join Alo}E=¢o] — Path(1) = (N2, N11, N13}
AAS T LPI2 WA ©® 2 wols wo v vii) N4: XOR Split Aol Egllo] — Path(2) = {N4}
o] ¥7] Wid NI-NI12Abole] AER T2 Aui= (1Y ix) N7, N10: XOR Join Alo]Egio] — Path(2) = {N4,
148t e 558 7bAA ¥ N7, N10} A 4}
x) N8 NIO: XOR Join Alo]Eo] — Path(3) = {} A {N4,
5.2.4 HlzU2 Taas g AdE dalsel da N8, N10}
A 1,2 39 et m=UA e ghEd A2 dn xi) NI10: N109] 25 7hed 45270 73 A7) il
glzo] Aap= olae}l 7irh AEE Z29 ZA2 A37HE AE > s A
A

(1) Start EventZ25E £a&292 uu} pl2UAs T8 xii) N12: Path(1) = {N2, N11, N13} A {N2, N12} — Path(2)
A AE e, 9} Path(3)& #A¥

(2) g =5 Split Ale|EglolE hd HEE &= xiii) NI3: XOR Join AleJEslo] — Path(1) = {N2, N11, NI3} A
L AZ AZ 7IHES A Z) 98] HES 7] &3} {N2, NI12, N13}

(3) AEE 7|2 TFd Join Alo]EYols A ¥H v) NI3: i o]arel A=zt §7] WliFol Path(Dell A 1E
7 7k Split AlejEdelel s e 28 A & EEE R 7T7MEE 48— (N2 NI, NI3E - (N2, NI2,
g3ste] o] A& M AAZH 18 o NI3} = {N11}e]7] wji-of} “%7|3} 25 o)aada’ s Bt
o3& E Mgt Fdrh ahal Fn

@) 4wl FLE o|FE AEHE x yE thiwd A xv) N14: N13el AND Join Ale]Eso] o o] d-&do] §17]
2 3= Agstel F2E AstL gele) Baaw wizol N2 - NI37HxIe) 428 47 — Path(D) = {)
A% £ O o] Eﬂé}l Fu3irt xvi) End Event: &18]l5 1
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