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A Business Service Identification Techniques Based on XL-BPMN Model
Chee-Yang Song' - Eun-Sook Cho™

ABSTRACT

The service identification in service-oriented developments has been conducted by based on workflow, goals, scenarios, usecases,
components, features, and patterns. However, the identification of service by semantic approach at the business value view was not
detailed yet. In order to enhance accuracy of identifying business service, this paper proposes a method for identifying business service by
analyzing syntax and semantics in XL-BPMN model. The business processes based on business scenario are identified, and they are
designed in a XL-BPMN business process model. In this business process model, an unit business service is identified through binding
closely related activities by the integrated analysis result of syntax patterns and properties-based semantic similarities between activities.
The method through XL-BPMN model at upper business levels can identify the reusable unit business service with high accuracy and
modularity. It also can accelerate more service-oriented developments by reusing identified services.
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Table 1. Structure modeling elements and pattern of BPMN model

Items Syntactic Pattern or Element

AND-split(parallel),
AND-join(synch),
XOR-split(exclusive), XOR-join,
OR-split(inclusive), XOR-join,
Complex

Modeling
element
of
BPMN
Metamodel

gateway
(Route)

<Sequence-based pattern>

- Sequence

<AND-based pattern>

- Parallel split, Synchronization,
Single merge,
Multiple Merge, Discriminator,
Synchronizing Merge,
Multiple instance(MI) with a

priori design time,

MI with no priori nowledge,
Cancel case,
MI requiring synchronization,
MI a priori runtime,
Interleaved Parallel Routing,
Milestone,Cancel activity

<XOR/OR-based pattern>

- Exclusive Choice,
Multiple Choice,
N-out-of-M join, Implicit
Termination, Deferred choice

<Loop-based pattern>

- Arbitrary cycles

Structure
Pattern
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Model

Type of
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pattern
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Fig. 3. Relationship between business process and
service by system granularity
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Table 2. Property specification of business process
Properties Definition Multiplicity
BPName A name of a business process 1
ScenarioType A scenario flow type of business process for processing the task in a specific domain
DomainTask A name of upper domain task which business process is included 1
Business BusinessGoal A requirement business goal related to this business process 1.%
idre);(iicfizsizg Business rule A busir}ess constraint t'o.b.e meet in ordf.sr' to 'satisfy' the 0.
properties interaction between activities and an activity in business process
Priority The level of preference (1.0 : very important, 0.5 : important, 0 : not important) 1
Work Activity The inner work activities being required in business process 1.
Definition Explaining semantics and task function for business process using natural language 1
Business process The specification which is the processing procedure of work 1«
Scenario properties suited to scenario type using natural language h
Table 3. Attribute specification of activity
Activity Properties Activity Definition Multiplicity
ActName A name of an activity 1
Business Process A name of the business process which the activity is included 1
Business Service A name of the business service which the activity is included 1
ActType A type of an activity, ie., atomic/composite/ route or process/sub—process/task [13] 1.
Activity | Synonymous Names | Names of activities which have generally the same or similar meanings 0..%
identify%ng Priority The level of activity preference (1.0 : very important, 0.5 : important, 0 : not important) 1
properties Business Condition A pre-condition for performing activity or post-condition after finishing activity 0..%
Function Explaining semantics and status of function(mandatory and additional) for activity using 1 s
natural language
Non-function Explajning semantic.s' and statgs of perfo.m'lance and quality (reliability, usability, 0%
maintenance, portability, security) for activity
Activity
data_ ManipulatingData Specifying data which activity manipulates or access for performing business work 0..x
properties
Activity Mandatory An activity which must exist between sibling activities in the Domain task 0.1
selective | Optional An activity which can be selected between sibling activities in the domain task 0.1
properties Alternative An activity which must exist alone between sibling activities in the domain task 0.1
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Table 4. Determination matrix of activity binding based on
syntax and Semantics

Semantics | Similarity level of semantics
Syntax High Middle Low
AND-split
A
. AND-join O O
Condition -
(gateway) XOR-split
Type (OR-split) o A X
of XOR-join
syntax (OR-join)
pattern Sequence @) O A
Loop O O O
Complex O O O

[ O Binding of post-activity,
. Considering binding of post-activity
X : Not binding of post-activity
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132 FEXMLIESD=2X/AZERN K MO 3% AMbd M3=(2016. 3)

g, BPMN R2'lo X Mulas 7445 A A1z A
HIE (774 3-2, Fig. ¢ A2 o3 2t

[A9] 3-3] (A& HEHE).

o A2 dEIHIE|E AH| 29 ZS AIZA]7] & °
2 H2Ys AH2E FAE7] A8 vk E s A
o] AEHEE T3t}

e XL-BPMN H|ZU2x Z2hx mdoa Hxzx AN
E]= Al=F HEHE] 7L H

e Table 394 “X”"(Not bmdmg)g I H T3 AE
HIEIS 2}7] Muj2o A¥S 93k Azt dEnE R
Ekla=

e

3) Fx4 e 7)uk ou| A GAY =H4
[11]elM % si&le] sequence®} loopd ¢ E3+e
HEJHE|E 18] AND/XOR-split/join 9ol 3

A AEHEES duel A% e gl F

0 A sE Ausiol drha weTh =Re Au 4

Mol AP Anah) da) 29 Ahel daiA A
A

%, FA AEHEIZHAND/XOR), 9432 AR g
Zr(sequence) o] W-8AQ1 fAS BAEIA AHIAE A4
sk Zlo] oA olt},

2 ML Table 49] 9n 4 FAM S G55 AA9A S48t
= A& tEY oo, Table 13} Table 48] 3% E(AND,
XOR, sequence, loop, complex)¥ EA4E& 1gste] Hlud
HEHEE d7gsta, AEHELE u A& FAM
S Atk & Table 390 93] | A7 & A

of, X
>
_>L
% o
=
=

z "o we} XL-BPMN 2d& &3latA] nlag JE
HIE|S ofgA AdAsh=A donra ofF 98 Fig. 5= 5
N Tz HEHS Be] FE= uz=ys wdo|t)

BPMN T% #Elo] 7]ultajr] ou3 nwE 93 AE
HlEle] At A ool 9t 3-3¢] uhEth Table 4
of Wi AwelA dFAWxol, g EHo] BaA o=
“loop™ ¢t “complex” JJE & A 2|3}

(773 3-3] (M3 HER|E A7)
e “Sequence” TEl-& 0170:3}71] A Haa} T3 A
HIE[ES B fidoz 3
WA Hlas) i
e “AND" |2 Al FxER FiEsto] At
- “AND-split"> A3 AERE of FP(FA|) A
EE7HE vl o2 AAA, vlws) vt

- YA AEHEES AT FA AEHEHEE7Y
AEHH o= v},

- “AND-join"2 “AND-split”¥} H]al
Hlal A FYstth

* “XOR" &-& “OR" otefe] 7z tis) A3t
- “XOR-split"¥ “XOR-join"¢] H|al &3} =M= 77

“AND-split’# "AND-join“2] 74-$-9} s d3}}

H|

gt o

“sequence” TZ(Fig. 52 (a))°lA, ﬂ 14 v‘i’—@.% A3k v
wg AEHE A3 FA = (ArAy), ( - (Ax A 7F
ok

“AND” d¥-& “ANDfsplit"(b)% sequence %9 #
@ FeE @A, 11 AEHE vzt obd) In(EF2 nim)
HEJHE] H] L E‘r% Aot} wgbA, Fig. 5 AolA, o] =&
S A HEHE A7 B 25U AERHEF)Y 49

Au| 2o x3EE AE B8] A8 (AcBy), (AvBw), -

H] E] &4 e AFES AN FAM (AcBy) 89 o2 Hlughe} w3k o] dEle] A °“E]H]
S3e BADY RS ALUEE 84 ou BAe Bl oud wAd oa B T o] Avlzz o
B3l S g A 3"l A REAS 7 AAEA HE| &S HiQlgslof gtk o] & 98 vl 4= (Br B)
o] ¥ MU|AE FAT $ 917] "ol (B’)'Ba) , BBy 22 gt “AND-join"¢] 7
HA, HEHEZE om A fFAM S A7) flE 571 T =B :l'ﬂjr C 2539 2544 A4 AR o &1t «lu]

front rear

activity activity front rear front rear front rear

| (@) Sequence | | | |(b)AND/XOR/OR - split/ join| | (c)Laop () Compfex

l i VW v " .

----- Ao {5) 0

isns-mr'ce_r Service | i or or i

| ernice | : :

T ® H ®

enyice j+k

Fig. 5. Five syntax patterns of XL-BPMN model
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Table 5. Identification of normal business process for ISMS

. Customer put purchase items into Shopping Cart.
. System computes order amount.
. System requests order to customer.

=W N

. System analyzes customer order.
. System requests, searches and checks credit history.
. System requests inventory search, and checks them.

N O Ol

. Stock clerk ships order items.
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" ZEAs vZ=Ys gAA[Table 2]e] 7]ubajA] st
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Fig. 6. XL-BPMN business process model of ISMS
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Table 6. Property specification of “put shopping cart” activity

Activity Properties Activity Definition
ActName Put shopping cart
LSS CustomerOrder
Process
Busmess Undecided
service
ActType atomic
Synonymous . . .
Activity Names Register shopping cart, Input kit
identifying Priority 1.0
properties -
B Succeeds order amount computin;
Condition puting
. Register the item’s list on
Function .
shopping cart
Reliability (Register list to DB
B . precisely)
M=o Security (user authentification by
using login)
Activity
data i e Shopping cart information
. Data
properties
Activity
selective Mandatory
properties

St AMSH MI3=(2016. 3)

Table 7. Property specification of "compute order amount” activity

Activity Properties Activity Definition
ActName Compute order amount
Eusmess CustomerOrder
rocess
gusiness Undecided
ActType atomic
Synonymous | Calculate order amount,
Activity | Names estimate total amount
1dent1fy}ng Priority 1.0
properties - - -
Business Requires shopping cart
Condition registration
Function Compute sub-total and total
order amount with shopping list
Reliahility (Precise computation
Non-function of order amount)
Security (user authentification by
using login)
Activity Manupulate Shoppl_ng cart _mformatmn
data Data Order information
properties Product(item) information
Activity
selective Mandatory
properties

%, [#% 3219 AAHQ m=Us Aqulx a3
of webd, WA [4e 331l s Al AeuEE Al
x4 33060 Sl sl $9 AR E 449,
o%, [4e] 3412 AgA o5t InH FAA 5L
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5 3 vl HEU s quag Aus,
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9] 3415 ALHA AFES AL A 5EE B4
gty AFES Table 63 Table 72 7FA 1 th23 2o
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e PSC:ICOA7T ¢uj#d A5 E = (h / p) x 100
=(6/9 x 100 = 67%
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Fig. 1. The identified three business service of ISMS
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Table 8. Comparison with legacy studies for service identification

Evaluation items SIBPM DBABPS PSI Proposed
[11] [22] [24] method
Target for service identification activity activity Object activity
Business process identification
- Concrete method and guidelines Low Middle Middle Middle
- Support of business process specification (MDR) No No No Yes
Business service identification (BSI) No No Yes
- Support of activity specification High Low High
- Integrated identification based on business process model Not support
- Unified analysis of syntax and semantics Middle Low High
- Formalized rules and process for identification Low Middle Middle
Syntax pattern-based analysis of BSI
—-Applies structural relation between activities Middle Not support Not support High
(AND, XOR/OR, Sequence, Loop, Complex)
Semantic-based analysis of BSI Not support
- Activity properties—based similarity measure Low D High
Accuracy of identified business service Middle Not support Middle High
Support of service refinement method Yes No No No
Below Below Below Cover
Appliable scale of application system middle middle middle all
size size size size
Possibility of Tool implementation of identification method Low N/A Middle High

[Legend] N/A: Not Allowable
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