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Abstract

In this paper, a method to generate the extended model automatically on the critical elements in

enterprise system based real

time distributed architecture as well

as the platform specific

model(PSM) for Microsoft(MS) .NET platform is proposed. The key ideas of this method are real time

distributed architecture should performed with satisfying strict constraints on life cycle of object and

response time such as synchronization, transaction and so on, and .NET platform is able to implement

functionalities
advantages of MDA.

enterprise system development are specified and these are to be defined in Meta Model
In addition, after definition of UML profile for

extended UML profile.

developing and applying these into plug-in of open source MDA tool,

In order to realize the ideas,

including before mentioned by only specifying Attribute Code and maximizing

functionalities which should be considered

and
NET specification, by

and extended models are

generated automatically through this tool. Accordingly, by using proposed specification technology, the

profile and tools easily and quickly reusable extended model can be generated even though low level

of detailed information for functionalities which is considered in .NET platform and real time

distributed architecture. In addition, because proposed profile is MOF which is basis of standard
extended and applied, UML and MDA tools which observed MOF is reusable.
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Fig. 1. Development approach to the model using the

UML profile
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Table 1. Mapping in the UML Profile for ECA element

Meta Model UML Profile UML Base
Element Element Class
Data Manager Data Manager Class
Entity Data Entity Data Class
Entity Entity Class
Entity Role Entity Role Class
Class Key Key Class
Key Element Key Element Attribute
Key Attribute Key Attribute Attribute
Foreign Key Foreign Key Attribute
Data Manager Data Manager Class
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[ComVisible(true)]

[Transaction(TransactionOption.Supported)]

[ObjectPooling(true, MinPoolSize=5,MaxPoolSize=10,
CreationTimeout=5000)]

public class MyComponent : ServicedComponent

public MyComponent()

Fig. 2. NET Attribute code format

I1l. Service Element for Real-time

Distributed architecture
B ol M AAZE BAF o}7)ElA 7)uke] ollF
g A Al deHos ue e 7)s 240 gk e g
golgte), of ZjAlolA o g A ojZE] Aol 2
= oAbl we AgEa & 5 Qo ¢
Bl Zelo] = ofj Ze|# o)A
2|8k AFEA} 3L 7)o =

wkel A

ol& fl3l HEIE 7]

[
k)
K3
[N
>

=2
ol

2 30 g [
.



118 Journal of The Korea Society of Computer and Information

A3l ek, o] e gt ol YAl AA|e] AT F7]9} vk ARt
of We 573}, ERAA, 7“Xﬂ 9, B AHA 59 V)
& FdHos Abgs dd [

AR T WaEs Bd | QR A =R o

3ol we} g AXUES TFE 94 EAAHe AT
AQA A2T AQAE AY3E AL AQ AL g

Instance s = |
Transactionnel
Remote Access ——— Management o ehavior Table 2. UML profile element for specification of the
N Management services based Real-time Distributed architecture
- Element Specification Notation UML Rem
°’|  serviced e Name 2 Base Class ark
2| Component o
2 . & Transaction . Class,
. «Transaction»
Support Component
Synchronization . Transaction
d — :
ree:;lrance o . o. = Security 1 Complete «AutoComplete» Method
beretstence {Security = “role
) name”,
Security SetEveryoneAccess = Class ocL
Fig. 3. Service Meta Model for Real-time distributed value}
architecture izati
iznchromzatl «Synchronization» Class
AN BAE ol S A28 AQSRE AEIES {Object Pooling =
N - true,
Serviced Component®til & wj, Mu]>x Q4= O 33 Object MinPoolSize=value, N ocL
: ! ass
o] ﬂﬂ] E]UE Ouxﬂ o] i:?ji: —‘y_a’ E%Z—./E -?_]'E], %7] Pooling MaxPoolSize=value,
CreationTimeout=value
S, A4, 1ok A AZ TR, SARE AL 4o )
o2 Wolzl ANUEY AAHAE 335l Q3 7|5 (C)Séelgt Life iJcliiSvta’:inorT}ime Class 0L
AFEA N 2ol QzEs P QlaRle] B/ T
Class,
43t £9, ABFIIE Belste Mulzolth AR A4 of Queue use “Queued> Component
U S A4S AfekE GEQET) S she 2o
=1 2 ZP Az Ao .
22 Serviced Component F#}2=~& Hlo]2 Z® AoH HoFe {Security = "role name", SetEveryoneAccess =
s value} W2 ¥ 742 AHESHL, role nameoli= Hoko] pHAg

IV. RDA-.NET Profile

B oA gellA] Agogt Azt Al of7|eElx 7]RE A
vz HE} BES 7[R0 R ol AH|2x HAHE A UshE
UML ZZ3d3 NET/C#E& UML T3S z)etsit), o]

Zg2utele NET/C# ¥ UML Ze3tdg 7148k, o7
o B =ellA Ao AAIRE BAF oF|EA 78k AH| 2 8
A2 FU1EE Aor B “RDA-.NET
profile(Real time Distributed Architecture Based .NET

)2} el

e K R b=

profile)”

HA[ZE Z& o7 [ElA 7| ME|X HAME St

Fo

7 ATUERAN E
248 a2 yagor FHITE «Transaction»
2 o AFYUEE EdAA
o] Supported’} ¥]o B8 A] ERA A HedstA Hrl
A F85+ «AutoComplete» & wlaZol] WAt 24

=

B B
[\}
=2
>
[t

NI
3
2o
N
e
rlo
o
oXx
i

P

[
o,
=

[m dp

[ﬁo_u

.

A @ A3S qAs AA ®W(role name)S WA Fr
SetEveryoneAccess £42 BE AFEA 1] tigh Ao
Aol 3k A o7 HAS true® AASHH Ao w BE

A8t el 7 el F7hec
Q |

A7 EGL Ao AFXIES J2TAE 1Y whEe] &
(pool)ell go] Fa Zeel]AET} o] HAEAES 273 A
29 Axd nhe = = 34

AEE
szl dAUSS B
== A3 Y3k {Object Pooling = true, MinPoolSize
= value, MaxPoolSize = value, CreationTimeout = value}
e G@E AREETE H4 AA (MinPoolSize)E COM+
ofEel Aol A2t A Foll AdE AEUE A28l )
G5 ettt gk Hd) AA (MaxPoolSize)w= & 4449

T JE A ' A SRS T

AN BA3JIT: Just-In-Time Activation)® HXIE}
S $Eshd SgoldET HEWUE tigt FR2E FX
sta doigts SA AAE HsATIE A Teith &
go]AETL o] AXVE s 7 WAl WAEE SE5H
M2 AEXZAES] JI2HXAE AA| ST =, HA|
437t AFEEA SOl AEV) ASShE HEXWUEE Has
£ 5% uuit gtk AA S35 ERPAY HE



Design Automation for Enterprise System based on .NET with Extended UML Profile Mechanism 119

oot

E
=

ol

’

4.2 RDA-.NET =2l

o

=
=

EJBell ¥& UML
& UML Z23ole &
%}OME Shllg PSME PAsHe 4 akel B
259 F2E 4oF dERLS A
%1—& PSM E2g Aeojale wElme e PSM
] L% il 5= 247 2dace 390

}1:1 N

>

]]ﬂ,\j =)

w2 Jg_/\g} &3 9 7 9 W HEEYAE A
BESIE i

TE&ke] PSMol| A

A A Ale i 0

z2shelo] AGE Aol Wl sl
obg Aelsx) e eoleh. o

=

PSM Hgtnde % 33 o] AF
XEAqoF sl IES &

m

B

Table 3. The Meta Model element of PSM for .

.NET/ C# HAME <&t

=2

o

1, “C#

Operator”9} o] BE AlSoIA FEoZ ALME- 73 24
= Common A5l 7]&gt}
# 4% RDA-NET profiledlsl NET/C# BAE $&
ML 2239 T4 8 4ES Aoe Aot o] Z=1Y
at SE PSM dEEY e4% SAse]l NET/CH &
PSM 2 AAdo] ALg37] 918 3lo|t,

4.3 RDA-.NET Z24 2A W&

OJoM 793 RDA-.NET Profile?] #lEf= &3} 14 Q24
AR A&l XMI/XML 719ke] SPRIUML 2234 74
W& 7B ZEIY] AR 8-S AR 19 49
o] TR @ F42 UML/MDA %=+-21 StarUMLS]
1719102 Jljdkato] AAIRE B4k ol71EIA 7Rk AH|AE A
dete Bld PSMS AJAdskzt] A8l At

wE Y mln
—Q e o
oX m

ol

ol

4%

2

Layer gt [l 7&l Definition Meta Class
Element
Presentation ASPX Stereotype Indicates User Interface UML Class
) DotNet A unit of reusable and deployable
Business Assembly Stereotype NET components UML Component
Persistent Data Type Stereotype The datgset'class In which the UML Class
information is stored
Common C# Operator Stereotype Indicates C# Operator UML Operation
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Struct
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<?xml version="1.0" encoding="EUC-KR" ?>
<PROFILE version="1.0">
<HEADER>
<NAME>RDA-NET</NAME>
<DISPLAYNAME>RDA-NET Profile</DISPLAYNAME>
</HEADER>

<STEREOTYPELIST>

<STEREOTYPE>
<NAME>CSharpSourceFile</NAME>
<DESCRIPTION> Source file with C# code

</DESCRIPTION>

<BASECLASSES>
<BASECLASS>UMLComponent</BASECLASS>
</BASECLASSES>

</STEREOTYPE>

<STEREOTYPE>
<NAME>Transaction</NAME>
<DESCRIPTION> That Transaction is necessary class
indication </DESCRIPTION>
<BASECLASSES>
<BASECLASS>UMLClass</BASECLASS>
<BASECLASS>UMLComponent</BASECLASS>
</BASECLASSES>
</STEREOTYPE>

<STEREOTYPE>
<NAME>Synchronization</NAME>
<DESCRIPTION> That Synchronization is necessary class
indication </DESCRIPTION>
<BASECLASSES>
<BASECLASS>UMLClass</BASECLASS>
</BASECLASSES>
</STEREOTYPE>

<TAGDEFINITIONSETLIST>
<TAGDEFINITIONSET>
<NAME>RDA Service</NAME>
<BASECLASSES>
<BASECLASS>UML Class</BASECLASS>
</BASECLASSES>
<TAGDEFINITIONLIST>
<TAGDEFINITION lock="False">
<NAME>Security </NAME>
<TAGTYPE>String</TAGTYPE>
</TAGDEFINITION>

<TAGDEFINITION lock="False">
<NAME>ObjectPooling</NAME>
<TAGTYPE>String</TAGTYPE>
</TAGDEFINITION>

" </TAGDEFINITIONSET>
</TAGDEFINITIONSETLIST>

Fig. 4. The RDA-.NET Profile contents
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V. Case Study
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+purchaseedProce: integer
+datePurchased: Date
+dateSold: Date

I ¢

Carltem
st 1 mt:(!twauon} {ObjectPooling = true, MinPoolSze=5,...}
+VIN: string
13:;:%%;«?8 +color: string

<<AJthnn’p\ete>>+d’1eck0,rt()

+registerCarlte
+returnCar(): void g m)

Fig. 8. Example of generate RDA-PIM

5.2 ZAE pSM MM

RDA-PIMS AA3%  FoE RDA-NET Profile?]
NET/C# BHAS 93 JEE52 o]g3lo] 5§ PSMS A

A3 Bk o1& S1alel PIMOlA] PSMzZe] ke sla) 2
S W THE ArS AoIAT Z2te) MBTHL
AL A P 1EA 715k Ao 225k PSM ez gelAo)

2t 94719 WE WA AFORA YU, B

Table 5. The example of transformation rule definition
Meta
Transfor-ma .
Model ) Transformation .
tion Constraints
Element categor rule
for PSM ey
Class The description
PSM " of The description
) .| Operation, . )
configurati Create transformation of constraint for
on ) rule applied transformation
attributes, .
elements otc during model rules
' transformation
OMGIA A4& MOFE 7|iho2 dhe mel ghe] wigks
e 9T QUTE 22 S AT ol 2u S 93
olo], MEHFH S 71%al] g Me Aol Qdojz T4

QVT+ o184, QVT common structure, QVT using a
QVT in the context of UML
QVT wusing a framework approach, QVT
CECERSR I
w8, BARe] AREA e Aol A4 A
#5142 285 9l
A& 22/HA

rule-based language,
Profiles,
mteroperabmty, FAA 9 AR T7HA]
Hc} [
36& Zﬁﬂr o] A 5ol W
2~

Zdlo] ggtafopt k= 2US 7Ed

re b

o] ZZH(source/target language condition)®]&}al 3t}
16].

a% 9% QVTE 7|Wte PIMEES SHl8 PSMo.R wj
st w ALEEE Aoodl RDA-NET Profileo] Ael®

—
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RDAService 4% Sl o|EZHE S22, NET/C# & olgl Al WAg WEES AR A= AF AYS St
At B39 9§ PSM VIER D GOl FROE WBAY] o AN B2 o8 S AulsE s COM+ 3
Arks 4915 sha 014 22/87) 2718 OCL Boolean £ ¥YE & 59l Zel2vt 9 4 ook
d Ao ARt | RDA-PIME 22% & & A& 745 783 s
sato] shlg PSME AAg d¥te 29 103 Zoh 19
Transformation RDAServiceToAttributeClass (UMLProfile, 109] elzli= BCCAF 94 ] Al=8 5 djol/ ofefae] &
NET) { = 9 = NN _ . q
source umlProfileElement : UMLProfile :: ol digk 22 voloj 1o 2 RDA-NET  Profiled] 4
RDAService; A=) O A9l Tt ol Z] ol Al SFHE
target attributeClass : NET :: AttributeClass; 1€ RDAService £ 9]— UG PSM HIERRLE ol
unidirectional; So] AAE AL E 4 9r}
mapping

umlProfileElement.name ~ <~>
NETAttributeClass.name

umlProfileElement.parameter ~ <~>
NETAttributeClass.parameter

S := GetStringTaggedValue(AClass, 'RDA-NET', 'RDA VI. Assessment

SERVICES', 'transaction');
if S <> " then begin

: R . = ks o
FWriter. WriteLine('[ Transaction(%s)]', [S]); 7% ek Wlawe] 2w, Wang®] Model to Model
enngAdded = True; Transformation[10]& &Juje} & F 7}x] W] tjgk &
else if AClass.StereotypeName = 'Transaction' then begin g W3} ﬁfﬁl% 7(3,]5]__—,17 g /\],o] ,] uHuJ ‘;,g @;}% UﬂE]—
FWriter.WriteLine('[ Transaction(TransactionOption.Supported)]"); F2d 7)dk Wgt T2 A8 AWEta glon AHoH FRS
PropAdded := True; . -
end; 2gg g wel AA7E 7hsehe Balvh sk ARk 7
. Wy ol Ao 0 5 j=Re)| hva=Ne)
S := GetStringTaggedValue(AClass, 'RDA-NET', 'RDA At 2 2 S 913 viEk o] OMG #£+:91 MOF
SERVICES', 'ObjectPooling'); 9o ZEA] oo AX7 s Solxo] BEET OE
if S <> " then begin oo w554 }olAAd T Ao &94do] HE3tar, <l
ll;eréaV\ériteLi%le('[ObjectPooling(%s)]‘, [SD; Zglo]| = A|2E sfubel] "7 0l 71501 AA|7 Bt o)) El
TOop ed := True; -
end A 71HE Aol digk 2 wgk oA] AgebA] et
else if AClass.StereotypeName = 'Object Pooling' then . _
begin Oldevik[11]> OMG9] QVT XS 7|E 7o Alo}
FWriter. WriteLine('[ObjectPooling(true, . = o]= =g o] EO o
MinPoolSize=x,MaxPoolSize=y, CreationTimeout=z)]'); MOFScript ¢1o1¢} o]5 93 o]Ed & Z81-¢ & A%t
oporopAdded = True: @}, Al9kE MOFScript 1919 58 OMG ¥3% @ &
GFehan, Abg M SRS B BEe AT,
Fig. 9. The realization of transformation rule using aAEE FAA el 22 o)t} OCLES &3k UML %
transformation definition language
<<DaEGridColurns ==
CustomerRegistration_DataGrid
=<lgble>>-seqMurmber
<<lable>>-CustomerIDColumn
i <<hble>>NameColumn
CustomerRegistration <<lable>>AddressColurm
biCustorerD: Lable  |age| <<hidden>>-Customer Type
-biMare: Label
-bladdress: Label
bITet: Label edicoiag
blcustorrer Ty pe: Label <<DataType=>
Reservation . i
+Page_Load() 1?;:_:[(35?;.95&@
+btnR agister_Click{) +dateR_eser\.red: Date +tvpe:.string
& SHideRIapD: Dote . _D—zl— +rmodealYear: string
¥ 1 0.. :gﬁjt:_l?p?::gedgﬁg ok +menufacture: string
=<DaaType>> 5 : isterCarModel(): void
Customer <<Tm0nrﬂamm>> +reserve({custormer, @rModel, datePickup..): void fgge%em;:eidrodelceécjler]?‘;mng
+oustomer 1D gl 1l
+narme: string 1 0. +orderMurmber: string 0=
+address: string +requisitionDate: string
+tal: string +price: roney <<DI:E:1'|2‘D|€>> <zDamTypes>
-customer Type al CarTtem
#charge: boolean <§”t°|%°"p‘e"e>>+se”d‘”90 {Just In Time Activation} {objectPoaling = trus, MinPoolsze=5,...}
+Llance
+CreditRating(): string :SEEZ%_'%E;E +gN! 5‘;':9
. +color: ng
f’\ 1 \— +dateBxpectedR eturn: Date 0" +a@ritenfistus: SawsType
0.* +in5U;EC€0}Jt1i;ng: Insurance Type I +purchaseedProce: integer
<<Da@Types> +renial-ee: Integer +datePurc‘|'|ased:Date
CustomerHistory < AutoComplete > > +cheddut() +ateSold: Date
+oldAddress +returnCar(): void +registarCarltar()

Fig. 10. Rental/Reservation administration class diagram(PSM for .NET)
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zolo= g AAZE AL o718 A 7|NE Mu| 2B
At 9l AEHES] 2HE AYito] 7hEsiAl SFSith

B =EolA Agtst 7IHe Huks] fste] o g
B e ARSIt Hob g5 A4 71ES OMGY
9 o3 OMG] MOF, XMI, QVT

2 ARG ol oh Sl FUAE W AARE B4
o}z el 7]gk M) zo] B ae, 1] AeA 2 A,

=
7Fol= 1.0 &5 o4 MDA 7jol=
stExo] digk Hrt
91 MOF, XMI, QVT & 2 A& of 3 Aot
3k 7o) el WekS 913 OMG ¥+¢ MOF, XMI, QVTZ
AHEE, 278 F4steEA e digk Hot

- UML Profile?] #-& oJ%-: PIM 29 WA 2 PSMO =
of M-S $3 XML/XMI 71%ke] UML ProfileS A&-8k=A]
o gk 7t

- NET/ C# & UML Profile®] A9 oJ%: NET/ C# &
PSM 22 WA & g 2dll AdS $13F UML Profiles A
At=Ael g Bt

= AT Ak o1 E A 71N u 2~ 92 A 2 o] F A
date Bl A o5 A EA4F ol ElA 7R AuAE
wAE7] ek FA 9 o]lE A Ysh= B A4 of Fof ujst
37}

- B AlF o 2l wA 2 s A% =7E A
kAl digk J7t

= 7ol tig AAXHE AF R 7IHe S8 A

AR 71E3} AR, Z2A ATHEAT B

&

- A oA A ol B5) AE A8 AT AT
Fomm AE TEA 29 0|3 ol Hg 4 PPN

T AEAE Bt

oldel W7t FEoE & 6914 OMGE] EDOC Z =3t}
Kath®] Executable Models, Oldevik®] Model to Text
Transformations E2-& tgo= 2 7| vaws] Kot

Table 6. Comparison with related research

Technology
EDOC ) Proposed
. Wang | Oldevik )
L Profile Technique
Criterion
Compliant with
OMG Standard @) O O (@)
MDA Guide

Compliant with
OMG standards
MOF, XMI, QVT
and use

Providing UML
Profile

Support UML
Profile for O
NET/C#

Specification of
service elements
based on
Real-time
Distributed VAN AN A O
architecture and
generation of
models supporting
them

Providing tools O O

Providing detailed
guidelines for
proposed
technique

Providing
application O O
example

VII. Conclusions

v MDAZIRE 7l ajoll A -84 olar AAke: 7}
P mds sk et tid ATEA A7

UML Zz3tle] 79 PIMlA PSME& A4 sbAY
PSMellM 223Eg AAeRE Al AAZE 4L op7] €A 7]
BE Afu| 2ol g WA 2 2E S A7 A7 vk A
3 SlE UML Z2shlo] obA A %] Fokth= Aol A

Y
1
o

of71e A 7|8k AH| 28} Tl &
S ¢J8to] RDA-.NET profiles Al
A2 BlE Z2EQl StarUMLY
L, gl el R Wk 13 & A8 ol=els A
sle]  RDA-PIM¥} S8 PSME  AAste B
RDA-.NET profile& XMI 7]¥+e] XMLEAM ZAH FA U&&
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o]-&35teo] 9A o]& -8 4 ot} 3 RDA-.NET profile
2 OMG®] UML Profile®] 7]'5& = x¢shH, MOFE

F48lEE MOFE #5478 UML &7 2 MDA Z=To)A A}
go] 7h53t) ol9t e FHER olg B mRo|A Aokt
WS AR A9 Bl ZRET AAIRE 2AF o7 El A o A
uH g 71l digk k9l e FRE AAE LA Ry
2t a1, wEA A 7Hs e G BES AT gl
AA B AL, G54, o)A B FARSAEE ST A
24 4 itk

oA ol ek of=1s B A R &
e Ay B ofdet A 35 A A tigk A S0t
psKe)

= A3t ols !
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