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Abstract Business Process is a set of interrelated business functions, which are defined by
various business process rule and that will lead a company to accomplishing a specific organizational
goal. Many business organizations are using process modeling methods for their business process
management, but mostly these methods are accomplished by Human-Based activities. These
human-based activities cause unexpected design anomalies in modeling phase. If process engine
executed without design anomalies detection, that will be lead to huge loss on costs. To ensure that
there is no design anomalies in modeling phase and to detect anomalies of predefined actions within
modeling tools are important issues in business process management. In this paper, we provide specific
types of design anomalies, which can effectively use to detect design anomalies in business process

modeling phase.
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71) diole} 7juke] XOR AlolEgole] &EH ALS
(Incorrect Usage of Data—Based XOR Gateway):
violel Juke] XOR Alo)Egoli: vizus ma a2
A 27} ol LEEMEE F TS HElor & A
F AHggth dHolgk 71w XOR AolEsfols YF¥
EZd 7k 3o T2 AL dgolge S ) wEse
XMEBE ZARE B Bt

dlojel 71¥ke] XOR AlejEgole] &A3g ARgLS o)
olg} 7|vtel AUwk H2IE EXE & Y
old $7 oHlEE X2 3 WEeMEgddr ALg
9 398 oulg,

olelel 1Y 21elME 7 oMES
5EE AL o ANE

2 21 dlolgl 7e] XOR AlelE4ole] BEH AL

) ollE 7julke] XOR AolEsjoje] XY A%
{Incorrect Usage of Event-Based XOR gateway):
o]HlE 7hike] XOR Alo|Egjole dlolel 7]ute] XOR
AlolEgol g} niR A2 27 olAte] WEEE F 3kt
wg 98 A AMRERAT 9 dAdAM Za AL H
o} gro] ofd olilEe] FHd Yl F Alo]Eg o]

ojc}, olflE 7lke] XOR AelEdole &z F3o)
4l gaa w5 7 olWiES Message, Timer,

MEE

Rule ¥+ Link B8 #%& S¥2 & B&e
of elsiA widech

olefel 1y 229 23&
SHIEE AMgShe olHE
Ale]t.

('>'

] Bl235 ¥ Message
718k XOR Alo]Eg]o}le] 4

( Task 1

g 2

Fa d2ag AMgshe
Aol E4fo]e} o

oldlE 7] XOR

19 23 Message C[HEE AMEske odHE ytg
XOR Alo|Egole] &

olWIE 7wl XOR AlolEdlole} 2% A182
22§40 #4 B2 ofd e 489 Bzt
A ) EE 37 oliEs) EPAA 8T B9



858 BARAGIH=FA: HAFEH 44 L He A 14 @ A 9 20812

Z3 oHIES] EFA
EE Link 7} o)d ¢
gl

o] 1Y 24= o[WlE 7]ite] XOR AolEd 0|4
Al ¢ 2371 ohd 9E #39 Baa(reA H
23)9} F2d £ oME EfA {3(Conditional
Trigger Typelol EFsiA 21849 o4 d4e Uehd
Rejo},

l Task 1

39 24 oWE 7]4te] XOR AlolEdole] ZEHE AL

#o] Message, Timer, Rule
o2 88 H$E 9n

[e)
R
=2
=

ojdlE 7l5ke] XOR AC|Ego|7} T2AX AjZoz
AME AS oy kA 2AF hE e S
stejolgict AR Z2H2E AZF o|EE JIXA &
olo} 3o olWlE 7|¥te] XOR AlEfclE =UaA
BES 7HAA golop ). E4) oWlE 7)¥ke] XOR
AolEH ]S 3 TUEMEES 718 A =deA
5&9 Z¥(Source)E A A1F oHERFE A3l
ofgttt. wixlZo.2 Asl oJylE 7I¥ke] XOR AlolE4
ole] WEEMEEY EEE Timer EdA 7389 3
7t oWEE AH8E & gt}

olHlE 7]¥ke] XOR AlCJES )7} TEAMA AjFtoz
AMEE Ao ARE AL $o) AAF 37kA 2A
£ 3R g3 w2Ys ZZALE ZEY F$S
BLLi=Y

olgle) 1Y 25% o[YIE y|wre] XOR Alo|Eg o]}
Z2 A2 AFteg AMEE A$ Timer #39 70 o
HE EgA FHo] AHEE o) 4L ved Aotk

o 4
t@}—-’ Task 2

g 25 ol#WlE 7Jdle] XOR Alo|Eglo)7} TZAx
Aoz AHgd A9 FEY AME

412 AZAA NN 22 AlS-(Incorrect Usage in
Connecting Objects)

dAAA NN FRE A2 ENEEAA, HAR
BEANA Ee dEdAAe ZEA 95 Moz ¢
g A7 o) didelt

7H A ojPEA B0l F#MBEAAE s}
A 7Z%(Incorrect Usage of Sequence Flow with
Start Event): HIZUZL Z 242 wdzgor AL
= AZ oMlEE AoEgAM 5 I Wle wEs
E4A(Outgoing Sequence Flow)%Hg 71Aoksly &
E4A F AF oMIES AT olWlE, HEHE, A
olEdole} AAE7|E AlgRTh

Q

29 26 A7 oMENN Bl Aolsg AAE A7
ol @y

W) F8 oMENN Wie £MZEAMNE 1A
7Z3%-(Incorrect Usage of Sequence Flow with End
Event): B|Z2UA ZE2A2 2dor ALREE oWl
E ZF Rl 28 oMIEE 9N AAFT AlF oMiE

< BHIE SMEEAA F I Eolek =Yz E
| (Incoming Sequence Flow)¥g 7}Aoldly &
A F ZE OMEE AT olwlE, AEjHE], Ao
Edol9} 7378 A-8Et

o—<

a4 27 T8 oMHIECA E0]oE AolsF AAE s
o) A



Hz2UL T2 A wdoaje] AA of

o)) Helnje] FA o] RFE F oWMEY} ol
v A8 HAE 714 AB9(Incorrect Usage of
Incoming Sequence Flow with Intermediate Event
in Activity Boundary): Bl=U2s Z2AA 2ddy
gAY F3t oliEE HEHE AA FIEEo] A}
£ 2 5 ok olhe) 1Y 28 F3F o|HE} AEH
B 7 F il HzAet Eode e BEH

9otk
Moderate E-mail
Discussion
Review Status of
Discussion

2% 28 Y239} Ba3 AAd 23 3 ojE

A% AElNIE AAl RAE F7+ oWEE A
2 49 287 9 & 9ok 3 AuEy FAC ¥
g £7 oMEE =USENAE A1 & ok

-
TaSk 2

a9 29 AElE ZAY $3Y FU oMES =Yg
AAE AL ol By

o
3}

2}) AejulE] AA 23E F oHEANN B}
ojl¥el Wi &XsEAAE 2 73--(Multiple
Outgoing Sequence Flow with Intermediate Event
in Activity Boundary): H]ZUA T2 A 24
SAA Bt o] FIF olEE ould HEjulE]
BALME A Hor RiAso] AME £ Yok F
o|HEZ}L HEIRIE]Y] ZAAC] REAF AgE AL F
7t WIEE ¢4 3E9 ZU(Source)2E AN Hn
23 3t HE sgTS 7}@_ 2= ot}

v 2% £XEEAA AR| AHE-(Incorrect
Usage of Conditional Sequence Flow): H]ZuA
TN Bdy dAM ZAE BE A Z24

2 YA AlojEles ZES 71K AlolEdls A4
< Uiyl fiste AbgECh O¥ 318 27AF £48
EAAE MM BlEaa RS FAF 2ol

¢

Eiles

859

a9 30 ‘—’HEIHFJ 7374 o F2" ZIOHHE—LOHH gt
ol FEsEHAE 7HAE ol EY

a9 31(a) 2105

238 ¢HMs
o A 2
F ok &4
EMEFAA

£
)

e

:.LO

Task 2
Condiion 1 s
o JR—

> ——Conmon ¥ 12K3

Default Congitiom="""""\

EHBERAE AHEE Bz FA

EA A&

9] ARgolE 4 7FAY] AF=A

A(Source) AAE ojWlE7}l A =H

AA 7L AClEH )Y AE AP

22 thololREy EAIHA geth A

5] AND Ao|Edole
Avto g A wheF 29
T 24 dEnEg B shtolgdy wEEMEEo
Zx)stadotai,

ZAR ¢XA5g A FEH AL Y4 AAR
47149 AP 2AL FEANA G v RUA Z2A

& 2388 A

2% 31(b)

Bl

s
s

\_

A

R =3

o9 AAL AH8E # gk v

AA7E HERIEY A9 Ho

28 Sulg.

HAE AHEE ez FH



860 FRAZIH=EA

ul) AR EEAS ] Z2HE A (Incorrect Usage
of Message Flow): H|2UA Z2AA 2ddy o
AA AMRE= WA|AZEYA (Message Flow)e 270
ojte} Eald F(Pool)d AN & ZF(Pool) WH-<
SEAAE A9 AMEEHM A)F oWIE ==
Alo)E ol AAZL] AME-E 4 glnh

Pool
-
3

b

Pool 1

Pool 2

l Task4 Tak5 Task6

a9 33 AAAEEAATL A7 oWESH Aol o|s
Az o] AgHE o4 AR

413, 2940 e] BEH AM(Incorrect Usage in
Swimlanes)

g8l e] 45 AL E EE Ay TR
g #A Aoz A Arie o) @delth

7hH =9 #EH AH2-(Incorrect Usage of Pool):
vlzys Z2As mddy dAdA AHEEE E(Pool)
2 z2 A28 FARE JeidTh H2UA ZF A2
A AHEEE FYAe st Bizvz ARE FAS
(A& Eof, AR FEA)dlq Ed & += Un
HlzUA 988 F o gutsi(elE 59 B2B #AY
ez}, 2812 £= AR 29 & § Qloh

Z(Pool)2 Yutgo g n=us TEHA vdy &
AolA Aeold ZENA(HE, HEUE], Ao|E )
E Alo]Y] £MEES BF XHFH T2 M2 tojoj
#e F o HF37] 938 shie EdA thojoj#e]
AA 2ol g2 EE 22 ¥ + JE 5HL /IAxn
Utk AT 2 o] Heojd BEAAE Alo]Y &4
L2 Z9 ZAAE mASA AHEE F gtk (P HA
EAAE £9 BAE nAstd AHEE £ glth

Feo dA 2 dE A 14 E A9 5200812

Pool

o-{H=—o

a8 34 & ZAE uAstd @A o) A

W) #;9e] B9 Alg-(Incorrect Usage of Lane):
HzY2 Z242 2dy Ao HAe F R
S FEHCE AT § T2 FRt YR
85, A2, B9y So= st ARE &
At olHE UL F iR R mE FEHLe
AHSE7) W& E B WA A1eE 4 gk

4.2 H|ZLA ZZNA TXH 0|4 §at

H2UA Z2AA F2F o A4S ARE A9
Edo] AMg o e EZY ¥ Fv ENFE A
3AL-E Ao3tA B W F=2 WYL 7|Eo] £
e Hlays Z2AL o) A HE 7IYAME
BBo] OR AolEgol$t Complex Ale]EgolE A9
3 ANDS} XOR AolEgcle] tisjygt i3 e
O B =Rz AEE HolE(Control Flow
Table)Z &3] BPMNAX A" 2E B9 A9E
dolg AYSAF stk HEHQ H2YAs ZTEAHA
T23 ol PAeE vy, FAFEZ, Fr3e RE
Sy A e JEuiE st EAgcH7-9].

4.2.1 "l=2Deadlock)

Z2 A2 B4 GAA o ojate] JEniE|Zt 43
HA g 39S vttt dytiez dEge =2
(Join) Alo|ESoldA w1, Ao|ESo] EAld w
g 2371 v=gy 23875 degos JUyA |
t} olg) 2 =g AEE T2 glolBd Z Ao
Edole] B ©E H=g ZF{F7F EAH Stk

3 1 Deadlock control flow table

AND True True False True

(Lack of Sync)

Non-Deterministic Deadlock

OR Faise True False

(Lack of Sync)

XOR True True
False for N> |

(Deadiodq)

Complex True False Truefor N =1

Deterministic Deadiock Non-Deterministic Deadlock



HZUA T2 Rdo|Ae] AA o]y d4 861

7b AANE t‘ll ZH(deterministic deadlock) :
AND-Join Al°IEdcls} ddd HENE F o ©
Az AYPHA e Qﬂﬁlﬂlﬂﬂ i EAEe 348
SILlLa=

¢ 3B 27 v==

W) 243875 dl=8(non-deterministic deadlock):
OR-Join AlO)EL0] EE “N out of M HE 6|4 N
o] 18t Z o, Complex-Join Alo|Egoleg A4dd
HEE] F obg GAZ YA e HEME} &
A 7FsAel A A$(Hed 2Ao o3 FAE
D=

18 36 2487 s d==

—>

a9 37 AdE7be u=g

422 5§33 =Z(Livelock or Infinite loop)

Z2 20 EFdANM ojufgt HEnlElZL F¢¢

SEFoz $AgE 498 dudn dnHem £
2xe AZE(Spln AclEsololA o)d AEuy &
& Adldlolze BEMA} EAY o wAs, A

olEge] A4 wt FAVLE
ERILE LA gq
7h) dA7Vs 8% =(Livelock or Infinite loop)
© AND-Split 7l 1E°J]°19Jr Az2" dElWE F J49
wEHoe e At it EAdte 49E
ofw] i},

23Fze 2YEE

oy 38 A7 F

W) dA4E7s F8F=(Livelock or Infinite loop)

: AND-Split AlclEgoist AZdH HeHlE F 93
WEHo g L£3y=He AEUETL E4 F el A
£ A" 240 93] 295 ofulgth

Task 2

O O—Q

o9 39 ¥ BV FEEE

Task 1

423 57184 2Z(Lack of Synchronization)

zZgAze] B4 dANA xsiAl ¢A s dE
BE7t oz o FYPsE FE nsitt. diFe s
5713he] —”réf_’ XOR-Join AclEsfolofl A wA3}T,
AelEd ] Ao wel AA7s T71Ee] EEn 3
AE7s 57189 BEoz HA "t ol 19
Z718le] BE AEE Z29 Ho|Ed Z+ Ao|EY o]
9] Aeo & Frisle RE FH7 BAHY Aok

7]') 4471 5713519 -‘?— (deterministic lack of
synchronization): XOR-Join Alo|Esjolet HZAd
gulg F o=dA oA o8 | FYsT GEBETE
g EAsle AE vt

) dA38/s 571319 H-F(non-deterministic
lack of synchronization) : OR-Join Al°lEdolst
dZdd dEHE F xR ¥A Ay W FYsE
A uE)7} EA & sHsAdel de BH(HEY 239
s AAE ujgid



862 AR 88 =FA)

X 2 Lack of Synchronization control flow table

s

Truefor N =|

(Daadiock) False for N > |
{Daadlock)
XOR False True Teue TrueforN = i
(Deadiock) False for N> |

(Deadiock)

Complex Fake Teue, TrueforN =i
(Deadiock) False for N> |

{Daadiock}

Non-Deterministic Deadlock

Deterministic Lack of Synchronization

I8 41 Z2FE7s FUI8e] RE

424 3P A = HEWIE](Dead Activities) @ F
=R G HERIE 7L EAs BE 0

O 42 FY9HA g dEHE

Feo A4 2 g8 A 148 A9 300812

4.3 HZLA ZZNA QO0|EX 0]AF B

HzUL ZRaAsd glolA ujgd o d4L
H2zYL Z2A2e HF E¥e} dx3lA g ==
H2E guF o #die] EAsle ZzAxdn
gt B2V~ 298 dAs 98 3 78 gA A
a3 vzys TAAE BPELLE #HEsle &
A& FY3HA Hed olu r|Ed o ANS XF
st ZEAlAE HWE AF Ao 2FE A HA
U 22 AAAY] wzRYL Z2A2rt gheElA by
o] 5 ek= A7t 42 & Qi

o 1R Zo] o9 oHE=R 3 FHF EE)
ojd AEMIEIZ} 9L vlx]7] Mo FZE ulg) ojA
FEOR HEOME A HIRYA T2 A7 )
A o] HA F& 4 Uk

=<

Next Siep?

Receive Order
R

9 43 Exception Flow Looping Back into the Normal
Flow Upstream

9o} 2e Ao Bzl HAE = Thg Z24
25 ojg¢} o] AAd F 7189 AeMEr} FA4A
o2 Y& vk £ A& 7tz AP| dEHEs}
A= glojor gt ol 1Y S o2 B 4
W o9 Azte] FAsIHS S de) dejuigls Al
3 2 gart ok 2EE dH9 dEEEe v
2 A2 oA FEF Aolx, o8 #EHE & T
EA2E A3 one-way HEHIEIE EFE Ao
o} 712 dde Z2AAE HGYE Z2AAZEE
dale) Aeugrt ZPHoz FeHAe HARE
A receive HEIVIEIE 7Ivh Zolth

54 8

2 ERdNE Wzys TAss 299 shed
Aol ome olg BAEel EAKEA A A B
oz FEH Aoseld =Y Ao o4 Wyo) ¢
% 593S HAY 29y =704 AE5E A
AHTA G W olF of BYEE BEOT o}
2 Rog HzUx zzds 2de A4sed =2
g 237 S A% EW Al ERD o4 A4
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Recaveamsage ‘
Fe derived
: )
1 " <Lreceive>>
f Qrdes
| P e
‘\— -------------- f‘"'.l s
! [
i <Lone-way>>
i | Send Spawn_Receive %
Problem with R y Ertor OrderRiesponse_ | 3
Desived_Process | !
H i

13 44 Modified Exception Flow Looping Back into
the Normal Flow Upstream
-‘v‘—‘jr%z—*. ol dAxel A¢E oV ditkyd] =
EolA AR A" wzY: Z2AXE AF 3
g wo) AHAAAE EYste FHLE A4
Ak AT F2A ol Aot W|EH o4
t 28 Aee A& ¢1eEe HA8sAd 249
2B} WAz TR S Qﬁ}ﬂl o
Aofok &17] wFeo] FRe] Bdy EoMe o
715& 1%6}? B3 ok wERA] A 7HE'§§
2493 EdA ozt o AFES wgor HEV
He FE vz Ageltt
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