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A Colored Workflow Model for Business Process Analysis
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Abstract

Abstract Corporate activities are composed of numerous working processes and during the working flow, various business
processes are being created and completed simulfaneously. Enterprise Resources Planning (ERP) makes the working process
simple, yet creates more complicated work structure and therefore, there is an absolute need of efficient management for
business processes. The workflow literature has been looking for efficient and effective ways of rediscovering and mining workflow
infelligence and knowledge from their enactment histories and event logs. As part of studies o analyze and improve the process,
the concepts of ‘Process Mining’, ‘Process re-discovery’, 'BPR (Business Process Reengineering)’ have appeared and the studies
for practical implementation are proactively being done. However, these studies normally follow the approach throughout data
warehousing for log data of process instances. It is very hard for these approaches to reflect user’s intention to the rediscovering
and mining activities. The process instances designed based on the consideration of analysis can make groupings effectively and
when the analysis demand of user changes within the analysis domain can also reduce the cost of analysis. Therefore, the thesis
proposes a special type of workflow model, which is called a colored workflow model, that is extended from the ICN (information
control net) modeling methodology by reinforcing the concept of colored token. The colored tokens represent the conceptual
types of constraints and criteria that can be used to clossifying and grouping the workflow inteligence and knowledge extracted
from the corresponding workflow models’ enactment histories and event logs. Through the runtime information of process
instances, it makes possible to analyze proactive and user-oriented process with the goal of deriving business knowledge from
the beginning of process definition.
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Order Evaluation
[data A ¢ Sales manager:n,
TR () s managerny

seject Token T

Letter of Regret
iSecretaryn; v ny)

[ Tdata CJ

-
[ [data F]

Arch
@ (Order administrator:n, ¥ nyg)

(b)
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Process Token Activity Token
TokenlID
TokenID EZg 7L s D ]
[ EZg &S| gz ip Activity Ref.
E23 cRE HEHEl et 25
AL Ref.
‘Workcase Ref.
(22z eas azo0 ge 2=
=3 eas Aol ot 2z
Activiey Token Set TokenContents,
AEIEIE| £2 TY 4 =2eicolE Lis \

Activity Token

stem Data

UWEIHIEl 22

Activity Token

WEHIEl 22

NAHoERE BASEE

cilol&

User Def. Data

AR AT 2T
cilolE

(OJ2! 6) YEMH[E|] E2T} Z2MA EZ9| I

NENME] B Z2A| 2 EFY] FX2E U
% 63} 7}
7t EE2 A 7hee I#¢ ‘EE ID(Token
ID)E 7HA™ ©] IDE o]§3te] 7}7te] Ee|
o] 7ts8lt. ‘¢ AA o]~ FF(Workcase Ref.)’
o] EFo] o gjaA o] ol A ALRH I e
g & ARE YFA )2 IDE /HRITh
EZo] 7k ‘AEME FZ(Activity
Ref)* & ©] EFo] o]z dEH[E o] AA=] 9}
<A T HERE O gk IDE 7HIT 7} A E
HIE] B9 AZ A &2 EF A" Z(Token
Contents)* ¢toll AT EFS FA3= W&,
= YA 0|29 #H d o|E(Relevant Data)7r<
Al 22" Ho]E(System Data)’ == AR} A]H
t]o]E] (User Def. Data)’®] o2 o]Fojzl

Al 4e Ad= Q4 (Contents Element)’ 2}l 7
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(¥ 8) YEMH[E] EE AF|0} 72z

<xs:element name="Token_Activity">
<xs:complexType>
<xs:sequence>
<xs:element name="Activity_Ref"
type="xs:string" />
<xs:element name="Workcase Ref"
type="xs:string" />
<xs:element name="Token_Contents">
<xs:complexType>
<xs:sequence>
<xs:element name="System_Data"
maxOccurs="unbounded" />
<xs:element name="User_Def Data"
minOccurs="0i° maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="Id" use="required"/>
<xs:attribute name="Name"/>
</xs:complexType>
</xs:element>

(E 9) ZEMNA EZ AJof 2=

<xs:element name="Token_Process">
<xs:complexType>
<xs:sequence>
<xs:element name="Workcase_Ref"/>
<xs:element name="Token_Contents">
<xs:complexType>
<xs:sequence>
<xs:element ref="Token_Activity"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xsattribute name="Id" type="xs:string"
use="required"/>
<xsattribute name="Name" type="xs:string"/>
</xs:complexType>
</xs:element>
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(OrdererID)
O]% A=
(OrdererName) IE(:;IIDD
- (itemiD)
(OrdererAge) 23X
/3 (Orderer (Itmiilajne)
ua Order FAt AR Gender) =
Evaluation (Orderer Info) LS (ltem Info) 744
(Ordererjob) (ItemPrice)
A
F2>(Orderer (ItemStock)
Address)
LFFE (Fault Code)
=3 02 A i (Fa
a2 Lliteteretof (O_’rji‘Zr ;a:lt <}nifo) T 74 A (Fault Description)
e W 54 A% (is_sendTo)
ZA AE ID (Bill Info ID)
AR 2}o) E(Name
3 Billi @ g X‘jcf“tﬂ '(N |
a illing (Bill Tnfo) THIE =5 (Address)
ZA|Y(Billing Date)
7}=1 % (Credit Card Number)
[N =,
4 Shippi o EJii(j\]dctlira\lal)m)
o pping Shivping I T ess
(Shipping Info) A2t (Cell Phone Number)
T4 & (Order Number)
A ID (Orderer ID)
_ ES RS %A AE (Logistics Info)
a5 Archive (Order Info) 7% (Invoice)
EF %A (Goods Location)
2E42)4% (Goods Status)
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Order Evaluation
(Sales manager:n,)

I
| = [Eilinall
| U [EilingDate

Letter of Regret
(Secretary:n; vng)
Shipping

(nventory clerk:ng v ny v ng)

chive
@ (Order administrator:ng v nyo)

(a8 7) FEX2| Z2A20| ME Ml £2

11) OrderEvaluation 2E[H|E|2| XPDL X2

(E 13) Z2MA E29| XPDL Heo|

<Activity Id="Activity]1224828273875"
Name="OrderEvaluation">
<Limit />
<Implementation>
<Tool 1d="Application OrderForm"
Type="APPLICATION" />
</Implementation>
<Performer>Role_SalesManager</Performer>
<StartMode>
<Manual />
</StartMode>
<FinishMode>
<Manual />
</FinishMode>
<ExtendedAttributes>
<ExtendedAttribute Name="XPos" Value="383" />
<ExtendedAttribute Name="YPos" Value="107" />

<Token_Process Id="ProcessToken6428042627021628'">
<Workcase_Ref></Workcase_Ref>
<Token_Contents>
<Token_Activity Id="ActivityTokend6720724302576">

<Activity_Ref>Activity1224828273875</ Activity_Ref>
<Workcase_Ref></Workcase_Ref>
<Token_Contents>
<System_Data Name="OrdererID"></System_Data>
<User_Def_Data
Name="OrdererAge"></User_Def_Data>
<User_Def_Data
Name="OrdererJob"></User_Def Data>
<User_Def_Data Name="TtemPrice"></User_Def_Data>
</Token_Contents>
</Token_Activity>
<Token_Activity Id="ActivityToken67407223025287">
<Activity_Ref>Activity1224828291093</ Activity_Ref>
<Workcase_Ref></Workcase_Ref>
<Token_Contents>
<System_Data Name="BillingID"></System_Data>
<User_Def_Data
Name="BillingDate"></User_Def_Data>
</Token_Contents>
</Token_Activity>
</Token_Contents>
</Token_Process>

</ExtendedAttributes>
</ Activity>
(# 12) Billing 2E[H|E|2] XPDL &9

<Activity Id="Activity1224828291093" Name="Billing">
<Limit />
<Implementation>
<Tool Id="Application_Billing" Type="APPLICATION" />
</Implementation>
<Performer>role_BillingClerk</Performer>
<StartMode>
<Manual />
</StartMode>
<FinishMode>
<Manual />
</FinishMode>
<ExtendedAttributes>
<ExtendedAttribute Name="XPos" Value="612" />
<ExtendedAttribute Name="YPos" Value="311" />
</ExtendedAttributes>
</ Activity>

I9 72 FEAE Z2A 2 B A do]
H d5g /M EEY A&E YL Atk
OrderEvaluation Y EJH]E]7} 7}A AAEZ (1S
A 2Ed o|E| 24 OrdererlDE 7}A| X, AFEAA
ot o]E] 24 OrdererAge, OrdererJob, ItemPrices
71Xt} Billing HEIHE] 9] EE 25 A2 H 9
E| 24 BillingID<} BillingDateS 7}z th. FE3E o]
A3k AEHYH EES X5 T 9AH 2=
M2~ BEE T 25 % 133 2t % 139149
ZEAE EFZES E 113 £ 120 FojE QEH]
glof] tjgt F2E 7HIth fl9F o] tAHE EE
= 7} x" aviny FUs o] s o o)
ol @< 7H e 1
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BIELA ZEAA 2AS S8 MY 93529 oY
(& 14) F2M2| Z=2Mn E32| 93701~ Hlo[H LHE (Z 16) S 712H103) LHo| Ao 2537 0|~ 7=
Work | Orderer | Orderer | Orderer | Item | Billing | Billing Work |Orderer |Orderer| Orderer | Item | Billing | Billing
case ID Age Job Price ID Date case | ID Age Job | Price D Date
. . .| 08/09/
wcl | Kim 45 Driver | 12,000 | pay kim | wet | Lee 29 | Clerk |300,000 | pay_lee 08{);0/
. 08/10/
wc2 Jeon 34 Clerk | 130,000 | pay_jeon
- 03 205 we5 | Park | 22 |Student| 100,000 | PP OBQO/
e | | s [fowe [ ko 10 o
P wcl0 | Seo 21 |Student| 34,000 | pay_seo 17
wcd Lee 29 Clerk | 300,000 | pay_lee 086;0/
08/10 wc2 | Jeon 34 Clerk | 130,000 | pay_jeon 086:1)’0/
wce5 | Park 2 Student | 100,000 |pay_park /21 / 30s
Sales 08/10/
Sales 08/10/ wc8 | Han 33 Man 30,000 | pay_han 03
wcbh Cho 42 Man 210,000 | pay_cho n
House- pay_kw | 08/10/
wc7 Joo 26 Clerk | 34,000 | pay_joo 08{)11/ we3 | Kwon 48 Keeper 70,000 on 12
Sales 08/10/ Sales 08/10/
wes Han 33 Man 30,000 | pay_han 0 40s| wc6 | Cho 42 Man 210,000 | pay_cho n
. 08/10,
wad | Ku 49 | Driver | 325,000 | pay_ku éo/ wed | Ku | 49 | Driver |325000| pay_ku 082(1)0/
wcl0 | Seo 21 Student | 34,000 | pay_seo 084;0/
(Z 16) 54 7ZH108) W2 HH 9i370lx 72
7} 91AA o] 2= wel FE wel0 74A] ol o & A A Work Ore‘rier Srfr‘ Orderer | Item | Billing |Billing
E%% Hi E}‘% &'J% 7]_731:}1 s _,_v,: 9,,]\‘4' case | o Age Job Price D Date
TS5 AE MAEZES o]l8&F =
AT © ! — —
kAl 4 akd _E = ol&sto] wc2 | Jeon | 34 | Clerk |130,000 | pay_jeon 08/10/
A2 A2E2EY] A 23S A8 W3S A Clerk ®
er]
sl= A<S A8 ¥ (Coloring) el o)t o & wed | Lee | 29 | Clerk |300,000| pay_lee 08{);0/
501, 109 Tl AFhE Tl that A= ey
= =] = House House- pay_kwo (08/10,
2 =Esde Avde B2 AT WA AR Keeper| W3 [Kwon | 48| jeooner | 70000 | T 12
ZA7F 7 27 BillingDate &5 % 109 - ol 3l
wc5 | Park | 22 | Student | 100,000 | pay_park 08/10/
3= we2, we3, wed, wes, web, wed, we9, wel0 Sud O (PP 21
tudent
MAPEIELS Haj i S o0og Al&ziA e
GARZES AN o }'o ]—0‘/] wcl0| Seo | 21 | Student | 34,000 | pay_seo 08{;0/
tlo]E1 Q] OrdererAges 7} AH U Aoz +
ate] HojE ¢ gk A Pl gk A we6 | Cho | 42 Sl\jlfrf 210,000 | pay_cho 08{10/
= - = = Sal
4 2% A A 5 Ak ol A s ~ —
3= HolHE # 159 E 167 o] YEE & wc8 | Han | 33 Maer? 30,000 | pay_han {)3/
210w o2 npero g Y 83} o] E4lA T T N P P O O B )
- = o= iver | wc iver , ay_ku
2ol LA A A2 o] 7p53it) ver | wi u v pay. 0
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