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Automatic 5 Layer Model construction of Business Process
Framework(BPF) with M2T Transformation
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Abstract In previous research, we suggested a business

information extraction and retrieval in the business process framework, and used an existing query language with
the tablization for each layer within the framework, but still had a problem to manually build with the
specification of each layer information of BFP. To solve this problem, we suggest automatically to build the
schema based business process model with model-to-text conversion technique. This procedure consists of 1)
defining each meta-model of the entire structure and of database schema, and 2) also defining model
transformation rules for it. With this procedure, we can automatically transform from defining through
meta-modeling of an integrated information system designed to the schema based model information table

specification defined of the entire layer each layer specification with model-to-text conversion techniques. It is
possible to develop the efficiently integrated information system.

process  structured query language(BPSQL) for

Key Word : MDA, UML, Metamodel, Model Transformation, Business

Process Framework(BPF), Query Language,
BPSQL, ModelToText Transformation Language
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2. BPSQL(Business Process System Query
Language)
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<nested query expression> :=

{ IN <process name><query expression>}

E 1. HELAZSMATD0)g ol 2ol 2y
Table 1. BPF Query Langauge Notation

<query expression> = <retrjeval specification clause>
<object reference clause>
[ <search condition clause> ]
[ <nested query expression> ]

<retreval specification clause> := "SELECT" <retrieval spec>

<retrieval spec> = ‘=’
| "'BOOL’
| <functions>
| <attributes>

<object reference clause> := "FROM' <data object references>>

| "FROM’ <component object references>

| "FROM' <service object references>

| "FROM' <process object references>

I "FROM' <rule object references>

| "FROM" <process id> (. <data id> )

| "FROM" <component id>( <data id> )

| 'FROM' <service id> ( <component id> )

| "FROM <process id> ( <service id> )

| "FROM’ <rule id> ( <process id> )

|'FROM’ <data object reference> IN ROLE OF<data
object reference>

<data object reference> := [ <instance variable> "' ] <data id>
<component object references> 1= [ <data object reference> "
] <component id>

<service object references> := [ <component object reference>
"] <service id>

<process object references> := [ <service object reference> '’
] <process id>

<rule object references> := [ <rule object reference> "' ] <rule
id>

<nested query expression> := { IN <process name><query
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expression>}
<process name>:= policy business
process|servicelcomponent|data

<search condition clause> := '"WHERE' <search-constraint>

<search-constraint> := <hoolean expression>
| <non_temporal constraint>

<non_temporal constraint> := <functions>
| <condition predicates>

<condition predicate> = <expression> <op> <expression> [
<uncertainty operator> ]

<op> ‘= <comp op> | <logical op> | <quantifier>
<comp op>i== <> | | g | et
<logical op> = "AND' | 'OR’ | 'NOT’
<quantifier> = 'SOME’ | 'NO’' | 'ALL’ | 'EVERY’ | "ONLY"
| 'SAME’ | "THIS

| "ATLEAST' <number> | 'AT MOST"’ <number> |
'EXACTLY’ <number>
<uncertainty operator> := 'ACCEPTABLE’ | 'PREFERRED |
'HIGH' | 'LOW’ | "MEDIUM’

<functions> := <aggregate functions>
| <user-defined functions/methods>
<aggregate functions> := 'MAX' | 'MIN' | 'AVG' | 'SUM’ |
'COUNT’
<user-defined  functions/methods> =  <function/method

identifier>
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HZY2 Z2 A2 ZeYgae) 7 gojojs naly
7Fed xHolAe] A%,

I ko AS H2YA T2 A ZhdYT 2y
=& o]d Aej( BPFMN : Business Process Framework
Modeling Notation)2t #c}". BPEMN2.2 2+ #lo]o} 2
a3t o8 FEHEAA 2 e mugst
Aot dlavs Z2AA ZHd3 de 2y o
&5t BPFMNZ vel2 it} 03 2= uj=ys =
EAL ZH A2 ve} Blolt) RUA o
ZHdY= oEk 2dS ez SHAB B A
o AAYGZEAAE dg Zdsig,

2. HEIZEE 0|2t 3ojo] Zaa

HZY2: Z2 2 Za 9939 gerde &7)9
8 o]E 22 EMF(Eclips Modeling Framework)Z A}
S EMF =78 AHE-31S 5-dlo]o] e} Zee 4
AZch 29 32 ARIZZAAE Balsy) 98 S8
B A"e|t) vgrd Halozg E._?Elﬂijq.a A
22 AT EAS FRE XMIZ 98 & 2 9t

- 66 -

=
Fig.

XML
"nod:
EAL)
=]
3}
UpR




!
stamodel

]z 24z
Framework

T delelE

2g 8714
ework)E A
e Zds A

97 S84
FAB A

& @5 ok

o

et

<Pl version="1.0" encoding="UTF-8'?>

20134 28 BEQIEYNAE

LISE =2X B3 His

DataLayer

T2 3. SEHEIAAL AIY Z2HA BPFMN 2
Fig. 3. Integrated information management system
model, a business process BPFMN

3. SEEBEIE|AIALY XM

i 2% FEAEAA Y ARlE vE 2Ygs
XM, g, H2Yx Z2ha Auls AzdEs
"node”, o] gl E, HlZUA T2 ML NulA B
FUEE “condition ~"2.2 TEF}. SUFolold &
23 He “ink'2 EAI8LZ, "source" ¢ target“ 0 2 9]
Hat 8o TR A8 elold] dz” Me
UpReference/DownReference2 E A9t}
H 2 SHHBAZAAL AEZR AL XM

Table 2, IntegratedinformationManagementSystem
XMI

<bpmetamodel:BPModel xmiversion="20"
xmmins:xmi="http://www.omg.org/XMI"
xmins:xsi="hetp://www.w3.org/ 2001/ XML Schema-instance”
xmins:bpmetamodel="http'//bpmetamodel/1.0">
<layer xsi‘type="bpmetamodel:RuleLayer”>

<reference xsi:type="bpmetamodel: DownReference” name="R1"
down="//@laver.l/@node.0’/>

<reference xsi:type="hpmetamodel:DownReference” name="R2"
down="//@layer.1/@node1"/>

<reference xsi:type="bpmetamodel:DownReference” name="R4"
down="//@laver.l/@node5"/> ~

<reference Xsitype="bpmetamodel:DownReference” name="R5"
down="//@layer.l/@ncde6"/> .

<node xsi:tvpe="bpmetamodel:Rule” name="R1" DESCRnarme="Being
BusinessProcess’/>

<node xsi'type="bpmetamodel:Rule” name="R2"/>

<node xsitype="bpmetamodel:ConditionRule” name="R3"/>

<node xsi:type="hpmetamodel:Rule” name="R4"/>

<node xsi:type="bpmetamodel:Rule” name="R5"/>
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<link name="rl" source="//@layer.(Y@node )"
target="//@layer.)/@node.1"/>
<link name="r2" source="//@layer.0/@node.1"
terget="//@layer.)/@node2"/>
<link name="r3" source="//@layer.0/@node.2"
target="//@layer.(/@node.3'/>
<link name="r4" source="//@layer.()¥@node.2"
target="//@layer.0)/@node 2'/>
<link name="r5" source="//@layer.)/@node.3"
target="//@layer.( @node 4" />
layer>
<ayer xﬁ:w’hmwmd:M&uyw’>

<reference xsi:type :DownReference” name="BP2"
up="f/@layer(/@node" down="//@layer?/@node’/>
<node Xsi:type=" |- BusinessProcess” name="BP1"/>
<node xsi:type="bpmetamodel:BusinessProcess” name="BF3"/>
<node xsi‘type="bpmetamodel:ConditionBP” name="BP2"/>
<node xsi'type="bpmetamodel:BusinessProcess” name="BP4"/>
<node xsiitype="bpmetamodel:BusinessProcess” name="BF5"/>
<nede Xsitype="bpmetamodel:BusinessProcess” name="BPG"/>
<ncde xsi‘type="bpmetamodel:BusinessProcess” name="BP7"/>
<link name="bpl" source="//@layer.1/@ncde.("
target="//@layer.]/@node.2"/>
<link name="bp2" source="//@layer.l/@node.2"
target="//@layer.l/@node 1"/>
<linl name="bp2"" source="//@layer.1/@node.2"
target="//@layer.l/@node 4"/>
<link name="bp3" e="//@layer.]/@node.]”
target="//@layer,1/@node3"/>
<link name="bp4" source="//@layer.l/@node.3"
target="//@layer.1/@noded"/>
<link name="bpf" source="//@laver.1/@ncde.4"
target="//@layer.1/@node5"/>
<link name="bpf" source="//@layer.1/@node"
target="//@laver.l/@nodef"/>
Aayer>
<laver xsi:type="bpmetamodel:Servicel aver”>
<reference xsi‘type="bpmetamodel:DownReference” name="S1"
up="//@layer.1/@node2" down="//@layer.3/@ncde(’/>
erence Xsi:type="by lel:DownReference” name="52"
down="//@layer.3/@noded"/>
<reference xsi:type=
down="//@laver.3/@node.10"/>
<reference xsitype="bpmetamodel:DownReference” name="S4"
down="//@layer.3/@node.1"/>
<reference xsi:type="bpmetamodel:DownReference” name="S5"
down="//@layer.3/@node2"/>
<reference xsi:type="bpmetamodel: DownReference” name="S6"
down="//@layer.3/@node d"/>
<reference xsi‘type="bpmetamodel:DownReference” name="S7"
down="//@layer.3/@ncde8"/>
<node xsi‘type="bpmetamodel:Service” name="S1"/>
<node xsi‘type="bpmetarmodel:ConditionService” name="S2"/>
<node xsitype="bpmetamodel:Service” name="S3"/>
<node Xsi‘type="bpmetamodel:Service” name="S4"/>
<node xsitype="bpmetamodel:Service” name="S5"/>
<node xsitype="bpmetamodel:Service” name="S6"/>
<node xsi:type="bpmetamodel:Service” name="S7"/>
<link name="s1" source="//@laver.2/@node("
target="//@layer.2/@node 1"/>
<link name="s2" source="//@laver.2/@node.l"
target="//@layer.2/@node 2"/>
<link name="s2"" source="//@layer.?/@node 1"
target="//@layer.2/@noded"/>
<link name="s3" source="//@laver.?/@node.2"
target="//@layer.2/@node3"/>
<link name="s4" source="//@laver.2/@node.3"
target="//@layer.2/@noded"/>
<link name="s3" source="//@laver.?/@noded"
target="//@layer.2/@node5'/>
<link name="s§" source="//@layer.2/@node5"
target="//@layer.2/@node 5"/>
Nayer>
<layer xsi:type="bpmetamodel:ComponentLayer”>
<reference xsi‘type="bpmetamodel: DownReference” name="C2"/>
<reference xsi:type="bpmetamodel:DownReference” name="C"/>
<reference xsi-type="bpmetamodel:DownReference” name="C12"/>
<reference xsi:type="bpmetamodel:DownReference” name="C8"/>
<reference xsitype="bpmetamodel:UpReference” name="C1"
up="//@layer.2/@node"/>
<reference xsi‘type="bpmetamodel:UpReference” name="C3"
up="//@layer2/@noded"/> i
<reference xsiitype="bpmetamodel:UpReference” name="C4"

‘DownReference” name="53"

up="//@laver.2/@noded"/>




I3

HUYI 530|0] B K= F= ot

<reference xsi‘type="bpmetamodel:UpReference” name="C7"
up="// C]ayer %/@node5'/>

<reference xsi‘type="bpmetamodel:UpReference” name="C9"
up="//@laver. 2/@node’/>
<reference xsi:type="bpmetamode! ‘UpReference” name="C11"

up="//@layer. WCnod%::/;ded i
mponent” name="Cl"

DESCRmme >

<node xsi'type="bpmetamodel:Component” name="C2"/>

<node xsi‘type="bpmetamodel:Component” name="C3"/>

<node xsi‘type="bpmetamodel:Component” name="C4"/>

<node xsi'type="bpmetamodel:ConditionComponent” name="C5"/>

<node xsitype="bpmetamodel:Component” name="C8"/>

<node xsi‘type="bpmetamodel:Component” name="C7"/>

<node xsi'type="bpmetamodel:Component” name="C8"/>

<node xsiitype:"bprmtarmdelﬁ)ndiﬁor@nmmﬁ' name="C9"/>

<node xsitype="bpmetamodel:Component” name="C10"/>

<node xsi:type="bpmetamodel:Component” name="C11"/>

<node xsiitype="bpmetamodel:Component” name="C12"/>

<link name="cl" source="//@layer.3/@node.0"
rarget-"//C ayer.3/@node />

¢ name="c2" source="//@layer.3/@node.1”

target="//@layer.3/@node.2"/>

<link name="c3" source="//@layer.3/@node.2"
target="//@laver. S/Cmde 4>

ink name="c4" source="//@layer.3/@node.3"

target="//@layer.3/@node.4"/>

<link name="c3" source="//@layer.3/@node 4"
target="//@layer.3/@node.10"/>

<link name="c5"" source="//@layer.3/@node.4”
target="//@layer.3/@node 9"/>

<link name="c3""" source="//@layer.3/@node.4"

target="//@layer.3/@node 8"/>

<link name="c6" source= //C ayer.3/@node”
target="//@layer3/@node 10"/>

<link name="c7" source= //C layer.3/@node.”
target "//C aver.3/@node 10"/>

narme="c8" source="//@layer.3/@node.7’

target= "//ClaverS/Cnode 107>

<link name="c¥" source="//@layer.3/@node8"
target="//@layer.3/@node9"/>

<link name="c" source="//@layer.3/@node8”
target= //Clayer 3 @node.10"/>

<link name="c11" source="//@layer.3/@node.10"
target="//@layer.3/@node.11"/>

<link name="c12" source="//@layer.3/@node.11"
target="//@layer.3/@node.10"/>

<layer>
</bpmetamodel:BPModel >
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Fu} ARE A3

13 5% RuleTable 27|} ARE SEABA| A"

A E& dlol"Hlo]x FEET.

name DESCRname “link DownReference
1 ﬁ“im customer Inquires R2 P
2 R2 ‘ registration R3 P2
'3 R3  customer Account Representative R2R4 P3
4 A4 Qder Dispatcher RS Pd
ih RS Delivery Dispatcher R6 P5
6 RE Delivery e R4AT P8
{7 BT Close Order RS PT

12! 5, RuleTable H|0|E|
Fig. 5. RuleTable Data

% 6& ProcessTable 2717} AEo) 93] A4F )
o] o] AT}

. name_ DESCRiname link - Downfieference  LpReference

1 “91"“ custamerlnquves T .PEI Rl .
9 P2 ragistation P3  §1.82838485

‘3 P3 cuslomer Account Representative P2P4 $6,57.58.59 R2

4 P4 OderDispatcher P5  S10511,512513

5 P5  Delivery Dispatcher P6  SI4SI5516517 Ré

§ P8 Delivery llem P4PT 518519520821 RS

7 P17 Close Order A7

18 6. ProcessTable H|O|E
Fig. 6. ProcessTable Data

23 72 ServiceTable 27]u}e] &3] A4 H S84

EALR A Au] Ho]Eolot,

_-name  DESCRname link DownReference  UpReference
81 Customer Inquires 52 . P1
52 Custorner Application 53
83 Good Credit o4 R2
54 Order S5 S10,511.812.513

S5 Customer Account,,, S6 S14,815516,517 R4
86 Order ltem 87 518819520521 RS
s1 View Order 58

12! 7. ServiceTable G|0|E|
Fig. 7. ServiceTable Data

13 82 ComponentTable 27]ute] 25 AAd &
FABA 2] AFUEE go]Ee|r),

name DESCRname ik DownReference UpReference

1 C! cuslnrner Inquires c2 Rl
2 T Accenlﬂd Order (o) R
3 Cll ‘Warehouse Personal ] R?
4 Ci2  ltem Found cio R7
5 C2  registration C3 §1,82,83,34,85

6 C3  customer Account Representative C2.C4  $6,57,5659 A2
7 C4  Oder Dispatcher c5 S10.511.812.513

8 cs Delivery Dispatcher P S14,8155816.517 R4
9 Cé Delivery ltem C4CT $18,519520.521 RS
10 C7  Close Order cs R?
1 C8 Order Acceptable cs A7
12 C8  Order Dispatcher c? A7

72! 8, ComponentTable H0|E
Fig. 8. ComponentTable Data
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