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Abstract Component-based Software development(CBSD) is widely used in various area due to its efficiency of
time, cost and effort. In the embedded software which has high dependency of platform and can be
developed by product family, the efficiency of CBSD is maximized by reuse. These embedded software
has various limitations of the resources. Specially, the effective energy consumption is very important
the portable embedded software such as smart phone and tablet PC, because they are operated with
limited energy source like a battery. Therefore, energy efficient problem became very important issue in
the CBSD. In this paper, we identified characteristics and environment that influence energy consumption
of components. Afterward, we defined a component specification language which is consisted to describe
energy characteristics of the components. This supposed specification language can be utilized to energy

efficient component search and selection.

Key words Component. Component Specification, Energy analysis
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* Operational specification
 Operation context
 Non-functional properties

* Required interface and resources
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(2) <interface>
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<Component> = <name><id><description><mngtinf>
<comModel><resource><interface>
<id> = <string>
<description> 1= <String>
<mnglnf> ::= <location><version><author><status>
<location> = <string>
<version> = <version> | <number> |
<author> = <string>
<status> ;= <artifactType><ready>
<ready> = <bool>
<resource> = <hardware><0S><compiler>
<hardware> ;1= <cpu”<memory>
<cpu> = <string>
<memory> ::= <real_number>
<05> 1= <name><version>
<compiler> = <name><version>
<interface> ::= <id><name><protoType><parameters>
<returnType><energyModel>
<protoType> = <returnType>’ "<string>
‘("<parameters>‘)’
<parameters> ;1= <parameters> | <parameter>
<parameter> = <dtype>" ‘<string>
<returnType> = <void> | <dtype>
<energyModel> ::= <energyModel>
| <opmode><expression=>
| <expression> |[<map>]
<opmode> = <string>
<expression > = <expression >+<term >
| <expression >- <term > | <term >
<term > = <term >* <factor > | <term >/ <factor >
| <factor >
<factor > ::= <real number>| <variable>
<variable> ;1= <name>
<map> 1= <parameter>'->'<factor>
<real_number> = <number>’'."<number>
<number> = <number> | [0|1]|2] ... |9]
<name> 1= <string>

*/<number>

<string® == <string> |[a|b|c]|...z|A|B]...Z]
| =] |-] | <number>
<bool> = [true | false]

<artifactType> ::= [model |code | binary]
<dtype> = [int |char | double | float | short] | <string>
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<expression>
<expression>+ <term>
<term>+ <term>
<term>*<factor> + <factor>
<factor>*<factor> + <factor>
<real_number>*<variable> + <real_number>
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<Component ID="E001” Name="KEY” Description=" Key
Managing Component of AES”>
< Interface ID="001" name="KevExpansion”>
<Prototype type="void expandKey()” />
<EnergvModel model="127681238.519417" />
</Interface >
<Interface ID="002" name="GetRoundKey">
<Prototype tvpe="void getRoundKeyv()" />
<EnergyModel model="22659163.689320" />
</Interface>
<ManagementInformation Location="local
Version="1.0" Author="D.H. Kim">
<Status Ready="True"” ArtifactType="Code” />
</ ManagementInformation>

library”

<Resource>
<05 Type="Embedded Linux” Version="2.4"/>
<Hardware CPU_Family strong ARM(SA1100)” />
<Compiler name="gcc” Version="2.953"/>
</Resource>

</Component>

J% 4 Key HEHELS| HA O[]

[o

s
ool
Prl‘,
s
il
X
i
2 4

Qe FRES
Aol® (CoSLanEES ©]&-3}
F9% o, AxdE A =
ARE FFste] AAME Ae] golHe
53l e} 7hesith oleidt Are Ay An e
N L7 FRET B AZE ]

M A fg3A AHEE 5 Ak

CoSLanES- o]43le] AXUEES WAg AS
2 7leE ATk F ) o] HEIWES T
EEAIAE

=ERRlS AAgT

a9 69]4 Component A<} Component B=
27y Folxl QIEFHo]2E Faf “2x+48547 %%
“10x+46807¢] A& ARE 3rh olw Fo
A= kel =717} 16byte v+ -9 Component
B7} ARt 8% 0% Hol, ot} F A-poll=

L.
AXe Be HYFS LRHTE AL L
S

FgAolgly T I HR &
CoSLanEx= o]e)dt AsloA] AT ES)
A3 AXIES Tl Ase volyH

<Component ID="Sys001" MName="ipch"” Description=""
This is a library for IPC{Inter Process Commumnication ">
< Interface ID="001" name="msgctl">
<Prototype type="int msgetlimt msqid, int emd, struct
msqid_ds *buf)” />
<opmode=IPC_SET>
<EnergyModel model="3334.7" />
</opmode>
<opmode=IPC_STAT>
<EnergyModel model="3835.7" />
</opmode>
<opmode=TPC_FMID>
<EnergyModel model="3603.6" />
=/opmode>
=/ Interface >
<Interface ID="002" name="msgsnd" >
<Prototype type="int msgsnd(int msqid, struct msgbuf
*msgp, intmsgsz, intmsgflg” />
<parameters>
<parameter="int msqid” />
<parameter="struct msgbuf *msgp” />
<parameter="int msgsz" />
<parameter="int msgflg” />
</ parameters>
<returnType="int">
<EnergyModel model="4.0+4554.0" />
<map="intmsgz->x">
</ Interface>
<Managementinformation Location="local
Version="1.0" Author="GMNLT">
=Status Ready="True” ArtifactType="Code” />
=/ Managementinformation>
<Resource>
<05 Type="Embedded Linux" Version="2.4" />
<Hardware CPU_Family="5Strong ARM(SA1100)" / >
</ Resource>
</ Component>
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