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Abstract In previous research, we suggested a business process structured query language(BPSQL) for
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.

Key Word : MDA, UML, Metamodel, Model Transformation, Business Process Framework(BPF), Query Language,
BPSQL, ModelToText Transformation Language
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<nested query expression> =
{ IN <process name><query expression>}
) H 1. HELAZZMAZHQIST Zlo| oo 2
S Table 1. BPF Query Langauge Notation
Component Layer <query expression> = <retrieval specification clause>
<Eflo]= o]o]> <object referen‘c? clause>
[ <search condition clause> ]
[ <nested query expression> ]
<REH o[> . T .
<retrieval specification clause> := 'SELECT' <retrieval spec>
2% 1. BALA Z2HA SR 520l retreval specs - o
Fig. 1. Business Process Framework 5—-Layer | 'BOOL’
| <functions>
N | <attributes>
1#e]e]- Bz 2 913
5 <object reference clause> = 'FROM' <data object references>
glojol- H|AY A ZE A A
2 ﬂ 101 ] L] = ﬂ | "FROM’ <component object references>
3dlo]o]- Anr]~ | '"FROM’ <service object references>
— | "FROM’ <process object references>
— AX
dzlole}- HEIE | '"FROM’ <rule object references>
5#|o]o]- dlo]g Hjo] 20|t} | "FROM' <process id> ( <data id> )
| '"FROM’ <component id>( <data id> )
| "FROM' <service id> ( <component id> )
7} glololy #HaAEw 7} 9 [5]. BPF= 21431 AF | "FROM' <process id> ( <service id> )
B * ]_101 2 e e E el m E e | "FROM' <rule id> ( <process id> )
—5}‘?4 7:”%‘01 Z]%j AAdH F2= :IL}—O]E]' . ['FROM’ <data object reference> IN ROLE OF<data
Eﬂ 0101 Tze= H]_ZJ/]_}_: QT %}\g /\] o] D] %ZH—S}'T‘:‘ object reference>
NAFE AIZIUEZE 883}0] A1&5HA AlGF A |25 A <data object reference> := [ <instance variable> "’ ] <data id>
N - _ <component object references> := [ <data object reference> ":’

48 9lom o]l Au| 2R At H]Z=U 2 Z2A| 1 <component id>

22 QAT ¢ 1:]_[5 7+ glololol #HFHAE L Ho] <se]rvice object references> = [ <component object reference>
"] <service id>

—g—:@} —5—}0:1, BPSQLE %°H 74' ﬁ]ztﬂ E'HOIH -:HE] = Ag 4 <process object references> := [ <service object reference> ":’

37 Bes ARE =23 [6] 1 <process id>

st 4 gus FEa <rule object references> := [ <rule object reference> "' | <rule
id>
<nested query expression> := { IN <process name><query
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<process name>:= policy
process|servicelcomponent|data

<search condition clause> = "WHERE’

<search—constraint> := <boolean expression>

| <non_temporal constraint>

<non_temporal constraint> := <functions>

| <condition predicates>

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

<op> = <comp op> | <logical op> | <quantifier>

<comp op>i== <> | <] <= ] >
<logical op> := '"AND’ | 'OR’ | 'NOT’
<quantifier> = 'SOME’ | 'NO’ | 'ALL’
| '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>
identifier>

business

<search-constraint>

<op> <expression> [

| "EVERY' | 'ONLY’

= <function/method
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Table 2. IntegratedinformationManagementSystem
XMI

<?xml version="1.0" encoding="UTF-8"'?>
<bpmetamodel- BPModel xmi:version="2.0"
xmins:xmi="http://www.omg.org/XMI"
xmins:xsi="http.//www.w3.0rg/2001/XMLSchema-instance”
xmins:bpmetamodel="http://bpmetamodel/1.0">
<layer xsi:type="bpmetamodel:RuleLayer”>

<reference xsi‘type="bpmetamodel:-DownReference” name="R1"
down="//@layer.1/@node.0’"/>

<reference xsi‘type="bpmetamodel:DownReference” name="R2"
down="//@layer.1/@node.1"/>

<reference xsi‘type="bpmetamodel:-DownReference” name="R4"
down="//@layer.1/@node.5"/>

<reference xsi‘type="bpmetamodel:-DownReference” name="R5"
down="//@layer.1/@node.6"/>

<node xsi'type="bpmetamodel'Rule” name="R1"”" DESCRname="Being
BusinessProcess”/>

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

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

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

<node xsi'type="bpmetamodel:Rule” name="R5"/>
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<link name="r1" source="//@layer.0/@node.0’
target="//@layer.0/@node.1"/>
<link name="r2" source="//@layer.0/@node.1"
target="//@layer.0/@node.2"/>
<link name="r3" source="//@layer.0)/@node.2"
target="//@layer 0/ @node.3"/>
<link name="r4" source="//@layer.0)/@node.2"
target="//@layer.0/@node.2"/>
<link name="r5" source="//@layer.0)/@node.3"
target="//@layer.)/@node.4"/>
</Nlayer>
<layer xsi:type="bpmetamodel:ProcessLayer”>
<reference xsi:type="bpmetamodel:DownReference” name="BP2"
up="//@layer.0/@node.)" down="//@layer.2/@node.0’/>
<node xsi-type="bpmetamodel-BusinessProcess” name="BP1"/>
<node xsi-type="bpmetamodel-BusinessProcess” name="BP3"/>
<node xsi-type="bpmetamodel:ConditionBP” name="BP2"/>
<node xsi-type="bpmetamodel:BusinessProcess” name="BP4"/>
<node xsi'type="bpmetamodel:BusinessProcess” name="BP5"/>
<node xsi:type="bpmetamodel:BusinessProcess” name="BP6"/>
<node xsi-type="bpmetamodel-BusinessProcess” name="BP7"/>
<link name="bpl” source="//@layer.1/@node.0"
target="//@layer.1/@node.2"/>
<link name="bp2" source="//@layer.1/@node.2"
target="//@layer.1/@node.1"/>
<link name="hp2" source="//@layer.1/@node.2"
target="//@layer.1/@node4"/>
<link name="bp3" source="//@layer.1/@node.1"
target="//@layer.1/@node.3"/>
<link name="bpd" source="//@layer.1/@node.3"
target="//@layer. I/@node A4'/>
<link name="bp5" source="//@layer.1/@node.4"
target="//@layer.1/@node.5"/>
<link name="bp6" source="//@layer.1/@node.5"
target="//@layer.1/@node.6"/>
<Nlayer>
<layer xsi‘type="bpmetamodel:ServiceLayer”>
<reference xsi‘type="bpmetamodel:-DownReference” name="S1"
up="//@layer.1/@node.2" down="//@layer.3/@node.0"/>
<reference xsi-type="bpmetamodel:-DownReference” name="S2"
down="//@layer.3/@node.9"/>
<reference xsi‘type=" lel:DownReference” name="S3"
down="//@layer.3/@node.10"/>
<reference xsi‘type="bpmetamodel:DownReference” name="S4"
down="//@layer.3/@node.1"/>
<reference xsi-type="bpmetamodel:-DownReference” name="S5"
down="//@layer.3/@node.2"/>
<reference xsi‘type=" lel:DownReference” name="S6"
down="//@layer.3/@node4"/>
<reference xsi‘type="bpmetamodel:-DownReference” name="S7"
down="//@layer.3/@node8'/>
<node xsi:type="bpmetamodel:Service” name="S1"/>
<node xsi-type="bpmetamodel:ConditionService” name="S2"/>
<node xsi-type="bpmetamodel:Service” name="S3"/>
<node xsi-type="bpmetamodel:Service” name="S4"/>
<node xsi:type="bpmetamodel:Service” name="S5"/>
<node xsi:type="bpmetamodel:Service” name="S6"/>
<node xsi:type="bpmetamodel:Service” name="S7"/>
<link name="s1" source="//@layer.2/@node.0"
target="//@layer.2/@node.1"/>
<link name="s2" source="//@layer.2/@node.1"
target="//@layer.2/@node.2"/>
<link name="s2"" source="//@layer.2/@node.1"
target="//@layer.2/@node.4"/>
<link name="s3" source="//@layer.2/@node.2"
target="//@layer.2/@node.3"/>
<link name="s4" source="//@layer.2/@node.3"
target="//@layer.2/@node.4"/>
<link name="s5" source="//@layer.2/@node.4"
target="//@layer.2/@node.5"/>
<link name="s6" source="//@layer.2/@node.5"
target="//@layer.2/@node.6"/>
<Nlayer>
<layer xsi:type="bpmetamodel:ComponentLayer”>
<reference xsi: type—”bpmetamodel DownReference” name="C2"/>
<reference xsi:type="bpmetamodel:DownReference” name="C9"/>
<reference xsi-type="bpmetamodel: DownReference” name="C12"/>
<reference xsi:type="bpmetamodel:DownReference” name="C8'"/>
<reference xsi‘type="bpmetamodel-UpReference” name="C1"
up="//@layer.2/@node.0"/>
<reference xsi‘type="bpmetamodel-UpReference” name="C3"
up="//@layer.2/@node4"/>
<reference xsitype="bpmetamodel-UpReference” name="C4"

up="//@layer.2/@node4"/>
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/</referenc§/ xsiZm)e:/’hprnetamxieliUpReference” name="C7" 1% 62 ProcessTable 2710} x| o) A4+ o
up="//@layer.2/@node.5"/>
<reference xsi‘type="bpmetamodel:UpReference” name="C9" O]H Hﬂ O]iE]—,
up="//@layer.2/@node6"/>
<reference xsi:type="bpmetamodel:UpReference” name="C11"
up="//@layer.2/@node.2"/> .
<node Xsiigm:”bpmtamMeli(bmnent” name="Cl" name DESCRname link  DownReference  UpReference
DESCRname=""/> " :
<node xsi-type="bpmetamodel:Component” name="C2"/> 1 cus‘tumpjr Inquies P2 Al
<node xsi:type="bpmetamodel: Component” name:”CS”§> 2 p2 reqistration p3 51525354 55
<node xsi:type="bpmetamodel:Component” name="C4"/> "
<node xsitype="bpmetamodel:ConditionCormponent” name="C5'/> 3 P3 customer Account Representative P2P4 56575833 f2
<node xsi'type="bpmetamodel:Component” naITlC:"C6";> 4 P4 Oder Dispatcher peo BI0.S11.512513
<node xsi‘type="bpmetamodel:Component” name="C7"/> ' "
<node xsi:type="bpmetamodel:Component” name="C8"/> 5 PE Delivary Dispatcher Pe S14515 516517 R4
<node xsi-type="bpmetamodel:ConditionComponent” name="C9"/> £ PG Delivery tem P4PT SIB.519520521 RS
<node xsi-type="bpmetamodel: Component” name="C10"/> BT Close Ord Rl
<node xsi-type="bpmetamodel:Component” name="C11"/> [ D5 Lrder
<node Xsiim)e:”bpmetam?;leli(})rm)o/nent” name="C12"/>
<link name="c1" source="//@layer.3/@node.(" 2|
arget")/@layer3 @node "> I{.: 6. ProcessTable H|0|E
<link name="c2" source="//@layer.3/@node.1” Fig. 6. ProcessTable Data
target="//@layer.3/@node.2"/>
<1m/k/ name*%iﬂ” %ource/L”//C ayer.3/@node.2”
target="//@layer.3/@node4"/> . - -
<]m/l; Cnlame io’)%’ (s%urie; "//@layer.3/@node.3" 1% 72 ServiceTable 2=7]vlol] 23] A3 H T34
target="//@layer.3/@node.4"/>
<link name="c5" source="//@layer.3/@node.4" HA 28 Al o] AHH] A~ o] Eo|t),
target="//@layer.3/@node.10"/>
<link name="c5"" source="//@layer.3/@node.4"
target="//@layer.3/@node.9"/>
<]1n/l/> name= é(/;’i”” SOU]’?& "//@layer.3/@node.4” name DESCRname link DownRefersnce  UpRefersnce
target="//@layer.3/@node.8", .
<link name="c6" source="//@layer.3/@node.5" I 81 Customer Inquires 52 Pl
target="//@layer.3/@node.10/ />// " ? 52 Customer Application 53
<link name="c7" source="//@layer.3/@node.6” .
target="//@layer.3/@node.10"/> 3 5 Good Credi B Re
<]in/]; namezé;ﬁ%” sourcec/"//@layer.S/@node.7” 4 54 Order 85 S10511.512.813
target="//@layer.3/@node.10"/>
<ink name="cd" source="//@layer3/@node&’ g 56 Custormer &ccount ., 56 S14S15516517 R4
target="//@layer.3/@node9"/> » " f 56 Order tem 57 S18513520.521 RS
<link name="c9"" source="//@layer.3/@node.8" .
target="//@layer.3/@node.10"/> ? 57| View Order 58
<]m/]; name= S(/:ll’ xource/ "//@layer.3/@node.10"
target="//@layer.3/@node.11"/> al .
<link name="c12" source="//@layer.3/@node.11" :,_"=' 7. Serw.ceTabIe HlolE]
mr%fit:”//glayeﬁ/@node 10"/> Fig. 7. ServiceTable Data
ayer’
</bpmetamodel:BPModel >

19 82 ComponentTable 2=7|v}ol] 2J&] AAH &
I 2 XMIHoJekE AHeiAlste] RA-EAE WaS ggu ) see] ATUE Ho] ot}
ool &5 A-&3to] 7 glojo] R HH = Hol=3kgh
‘:]' ;la 4‘— “CREATE” jl%oi Z]' 31]0]01 Et‘if']—ao a name DESCRname link DownReference  UpReference
7] U}- 26] 5‘.—% /Kg}é ig_],\;]_ 1 customer Inquires c2 R1
2 CI10 Accepted Order Ch R?
l\aj 5{’ RuleTable »{\—7]13]' Xéy_i %6]'26]5]_}‘]&%} 3 C1l ‘Warehouse Personal 4 R?
=20 = = 4 €12 ltem Found 10 R7
}\}ﬁ s Eﬂ ]HH“ ] jTB‘j:E}‘ [ Ccz tegistration C3 51,52,5354,55
[ Cc3 custormer Account Representative  C2,.C4  56,57.56,59 R2
7 C4 (Oder Dispatcher ch S10.511.512.513
ETWESE e Ik DownReference 8 5 Delivery Dispatcher i SISIESIRSIT A
! | customer Inquires R2 Pl 9 C6  Delivery bem C4CT S18319820821 S
2 registration R3 p2 mw C7 Close Order o) R7
3 A3 custorner Account Representative  RZR4  P3 11 C8  Order Acceptabls Ch R7
4 R4 Oder Dispatcher RE P4 1z €3 Order Dispatcher =) fi?
5 A5 Delivery Dispatcher RE P5
§ BB Delivery liem RLAT PE 12 8. ComponentTable Ci|0|E
7 R?  Close Order Fe o PT Fig. 8. ComponentTable Data
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