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A Design of Static Meta-Model for Reuse Framework of Embedded System

Eun-Sook Cho', Chul-Jin Kim™, Sook-Hee Lee"

ABSTRACT

Currently interests of embedded software in various areas such as automotive field, ship field, robot
field is increasing according to expand market of embedded systems. Various researches such as em-
bedded operating systems, embedded software modeling technique, embedded software testing, and so
on are going in progress. However systematic engineering approach in embedded system development
is poor because embedded areas focus on hardware parts until now. Furthermore, framework-based de-
sign technique considering reusability is not reflected in embedded system development. Those develop-
ment results in many of dead codes scattered in system, and results in poor reusability of system. This
paper suggests a framework of embedded system for reusability and a static meta-model for reuse
framework. Proposed meta-model expresses not only the structure of reuse framework, but also allows
a designer to extend and design easily models of embedded system based on reuse framework according
to various embedded system types.
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Design_3-ClassDiagram

WS
Administrator

rs4B5 : RS465
signal : String
made : String

sendSignal(signal: String): String .
sendStreamn(data: byte(}) 4
sendStream(device: String, data:bytef]) ‘

dewceProtacalPort ,
RE485 4

deviceName : String
deviceNum : String

DeviceProtocaliF

cantrolDevice(deviceType: String)
receivedSignal(signal: String)

- Reusablelf
TRy

Sarvicalf
v SeweeF - >
Yisiting E} C

DeviceProtocollF

package HomeNetworking {5/6}
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Design_4-ClassDiagram
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DeviceProtazailF
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% 17. Reusability Frameworke] U5t 2= (Composite

Structure Diagram)
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EEAA A AALE AYNIE )8 EA)

At & Boteich AAHE ot dlEY S 39 199 2
o] o} 3l A (Understandability), &-3-4(Adaptability),
1 2 A (Changeability), 34 4 (Replaceability), 84
A (Extensihility), ©]4)4(Portability)& % 7}3hc}.
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duitie Alzde stedols AxEgo] A%

XML-based Metadata (C+5 715 A&

<Variability Name = “S ">
<Used-By> CE Device Protocol Adapter </Used-By>
<Used-By> A/V Codec Adapter </Used-By>

</Variability>>

"<Class>RS$485 Device</Class>

<Behavior>coentrol</Behavior>
<Context></Context>
<Class>RF Device</Class>
<Behavior>control</Behavior>
<Context></Context>

</Adapter>

)& dupo
EZEZEZE ZgA
IETELE

L AEE gl
 EEEZ I E
s

<Adapter Name =“A/V Codec Adapter™>
<Class>H.263</Class>
<Behavior>streaming</Behavior>
<Context></Context>

</Adapter>

</Adapters>

I
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COR(e) =1.76 E*\/[I(c)+ VRCC(?) +VSCCr (c)+VChangwb6|llly(C)+VReplaceabﬂity(c) +VF.xk:n sibility(c) 113
where
v (C)={1( M(c)ZILLM AM(e) <UL 1)
M 0 (otherwisc)
Understan dability Adaptability Portability
_ [1(Meta Info exists) B () o
EMIO - { (e Xé—)) (A©)>0) By BO>0
Confdence inerval:[0.5,10] - RCCE (SCr(e) =
0 (oherwise) L (ahorwise )
where: where : .
Pw (c): number of writabk propertics in Component ¢ B, (¢) munber of buisess methods
A{c): number of fields n Component ¢ wihont m“"_‘ val w in Component ¢
Canfidence inerval:[0.17,0.34] Be): nunber of busiress methods
b . . in Comporent ¢
Confiderce interval :[0.61, 1.0]
Changeabil ity Replaceabil ity Extensibility
R_(9) 3
J C‘L (R(c)>0) M R(©)> 0) Rele
Changeabilinge) =4 X Replweaility(c) = R(c) Extensibility(c) =1 &)
0 (otherwise) 0 (ctherwise) [0 (othenwise )
where: where: ‘where :
R (c):numberof changeable method ’ : . i
C(C) numberofchangeable methods R (c): number of rephiceablemetiods Rc(c). mmber of extensiblemethods
of Component ¢'s required ixterface r ! o of Companent ¢'s equired interface|
R(c): mumber of methods of Component ¢ srequired interface (Confidence inferval: (0.17, 0.34] |
of Component s mquired inteface Confidence irterval :[0.17,0.34]
Confidence interval:[0.17,0.34]
O3 19. MALE "It olEg
‘[" h MeamsuredValue e ‘ Measured Vdue » Measured Vdue T
Factor HAXE | WA T Metric wyne | wauzza Vet o BHNY | WA ZAY
=R 93 018 83 a2 GEE=-2-p 3 23 0|8 QE(LW
Metalrfo o Exists EM 0 i Veu 0 !
Number of Figd 5 5 RCC 3550.6 3/5=0.6 Viee 0 ]
Numb 5 & -
P;r;eft{ofwmmle 5 3 sce, 4508 4508 Voo 1 | Too |
Number of Business 5 . Chengfablllly 00=0. 1/3=0'3 \/Wbi,iy ) ! 1
Method | Reptaceability op=6 113203 v, i | 1
Number of Business e
Me‘thod without return 4. 3 Extersibility 00=0 1370.3 VE(MS’M,'y 0 l 4
value
gumberdofltw?fhod of o 3
equired Inteface
Number of DIE UM g A Al COR 1.76x O+O+M 1.13=-0.84
Changeable Mettod o ) 1 TAt 24 6
Required interface
gumlberoél Method of
R:gualrozgln?erf:oeo ¢ ! HAE ZHLA D012 COR=1.76x 1+0+1+17+1+1 -1.13=034
Number of Extersible A A 8Y
Method of Required 0 i
Irterface
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