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The paper gives what kind of concern can be detected during the design of Cellular Phone Control System. It is
discussed that the Aspect-Oriented desing based on the concerns promotes the flexibility of the system.We tried to
generalize the software and discuss the general structure which Embedded systems have to have.

- 1 -

研究会temp
テキストボックス
社団法人　情報処理学会　研究報告IPSJ SIG Technical Report

研究会temp
テキストボックス
2005－SE－149（3）　  2005／7／28

研究会temp
テキストボックス
－17－



1 »½¼=¾À¿ÁGÂ/ÃÅÄMÆnÇ/ÈÉÆ�Ê1Ë:ÌMÍ:Î@Ï5ÐjÑ@Ò:Ó=Ô=Õ�Ö
×GØÚÙÜÛ5ÝOÞOß Ð=Ñ <O>=àVá=â Þ1ã:ä N@åOL ÑwæVÕÖ ×ÉØçÙèÛÉÝ@é�ê5ëMì Í@ÁGÂ/ÃÅÄMÆwÇ/ÈjÆ�Ê1Ë:ÌÐjÑGí5î Þ/ïñð ÍOò=ó=ôMÍ�õÅöÅ÷:ôÉÔVø Lúù@û ÙüOý Õ:Ô é7ê à[þ5ÿ�� î L ä NÅå=L ÑVæ� <3> ëMì Í������	��
�� ùOû Ù üOý Õ:Ô���Þ�� L:å Í��aÔ ï���� ÁGÂ/ÃÅÄMÆnÇjÈjÆ à���� ÐÑ��MÊ�� �"!�ÍcÕcÖ ×5ØÚÙ ÛGÝ�éXê Ê$#:÷:ÐMÑ1æ�%& Í�'�(�) ý Ø ÙÜÛ/Ý[écê Ê ã L Í]ÁÅÂGÃ@Ä=ÆyÇGÈÆ�Ê+*-,[Ð/Ñcæ	.0/ Þ Í í N�1 ÔGÄGÆnÇ/ÈjÆ�Ê�2Þ Õ�Ö ×ÉØ Ù¡Þ Ë�3 Ê ã4� æ653Ô 7ÅÍ	'8(�) ý ØÙèÛÉÝ@é7ê !VÒ ù�û Ù üOý Õúî:9�;<!�ÍOò3ó=ôÉÔÝ�= Ê�>�?MÐ/ÑVæ�����	��
�� ùOû Ù üOý Õ ì @�A Ã �CBED�F�Dù�û Ù üOý Õ ëHG Ñcæ í[Ô��� Þ���I ÑaÁGÂ/ÃÅÄÆnÇ/ÈjÆcÔ JLK ì M Ô BED�F�D ù�û Ù üOý Õ ÞENO å ì %3ÑÉîP�	Q å=L ÑVæ�� <3> ÔCR�S Ê�T�U�VÐ/ÑGíGî ë Í B�D�F�D ù�û Ù üOý Õ@ÔÅÕ�Ö ×ÉØçÙÛÉÝ Õ:È�W�X ØCY6Z à�[ 1yN Ñ ì & ëHG ÑVæ
2 \^]`_ba"c<dfe�gih�jlk-mon"prqtsukv hxwzy<{}|�����	��
�� ùOû Ù üOý Õ Þ���I ÑXÁGÂ/ÃÅÄMÆÇ/ÈjÆ�Ê�>�?GÐ/Ñ@Ò:Ó Þ 'E(�) ý ØçÙèÛÉÝ@é7ê Êã�~ Ò[æ
2.1 ���� ��� ÷t! å=L Ñ������	� î�5:Ô ���	�6��� ÊN î Þ Í@Ë�� Ê ã�~ Ò[æ������	� ì � � A}� Ö�X
� ëHG ÑGíGî�Í�� 6 Ô[Ç8( � Ö�X � Þ/ï�~ å�� R� NÅå=L ÑGíGîcÊ�>�?�!XÒcæ�����0�������
�����	��
�� ù�û Ù ü � Õ ì � � A}� Ö�X � ëG Ñwæ$��� î�! å Í����=Æ+� 1 Ô����7ÍC��� Ù$� ÈØ � 1 Ô �H� à ��Q 1]N ÑVæ��	� à � í�ÑÉî]Í�����	� ì��¡  Æ Ù Ê�¢ I � ð Í8,C�úÊ ã4� æ8,��î�! å Í	£�¤�¥/Ô	,C�:Í��}� Ù+� È Ø ¥5Ô	,C� à��Q 1]N ÑVæ¦8§ �¡�����
�����	� ì � 6 Ô7Ç8( � Ö�X � ÞjïÉð � R � NÑVæ@Ë��o!XÒ������H� Þ�¨ R ! å=L Ò[Ç8( � Ö�X� Ê ©Hª Þ�« Ðcæ

• R � � Ö�X �
• ¬ ��6� Ö�X �
• Web ®C¯ � Ö�X �
• ûE° ��6� Ö�X �
•
Õ<±C²�Ö�³ � Ö�X �

• ´�¬�µ � Ö�X �

•
X�W7Ö Ù·¶�¸}� Ö�X �

• ¹�º � Ö�X �
2.2 »�¼`½¿¾	ÀË¡�"!wÒ+Á�SÉÊ N î Þ Í:��������
�� ùcû Ù üaýÕÅÊC'E(�) ý ØçÙèÛñÝ ¹�Â Í�Ã � ÐjÑVæ������	�
�� ù7û Ù ü7ý Õ ì�� � A8� Ö�X � � Ô ë Í MVCÄ	Å 

[3]
Ê�#G÷MÐjÑ5í/î Þjïúð ��Æ Ê�Ç 8 ë0ÈÑVæ8%@Ò[Í3Ç8( � Ö�X � Ô�É�ÊHË�Ì 8 Ê�Í�Î Þ ÐÑ@Ò:Ó Þ Í�ÏÅÇ8( � Ö	X � ì J�Ð3ô ÊV÷ L Ò ¨ R� ��Æ î�!XÒ�æ�Ã � Þ3ì Í	'E(�) ý Ø Ù ÛÉÝ�Ñ�Òî�! å�Ó K � ÷ � NÅå=L Ñ Java[4]

Ê1ö=÷t!XÒ[æ
MVC Ô�Õ�Ö

MVC
Ä�Å  Ô�#=÷ ÞGï/ð ÍOÕ�×0ØÚÙÅÈ �6Û ÆÜÃã Q Í8,C�:Í��H�ñÊ Ä�Å  Í`Ý�ÞOÈcÍ ÄÅÆ Ù¿ß È

µ î�! å Ë�3 ë8È ÑVæ í N Þ/ïÉð 5 N6à[N Ô á�âô à Ý�= Ð5ÑXæ MVC
Ä�Å  Ô+Ã � Þ:ì Í

Observerã �OÈÉÆ
[2]
ÊaöM÷�! åML Ñcæ8%3Ò7Í ÄMÆ Ùxß È

µ Ô��	�¡ä 8 Þ:ì Java
Ô ��  Æ Ù Ä�Å  Êwö=÷"!

å=L ÑVæ�������¡
¡� ùVû Ù üwý Õ7Ô Ø µ Ö �åÆ Êåæ 1
Þ

« ÐVæ
CellularPhone

ì Ä�Å  Ô	ç�è Ê$é�Ro!]Í@Ç( � Ö�X � Ô Ì 8 Ê ã4� æ OutputDevice
ì Ý�ÞOÈÞ Ð0OE!]ÍH, ��ä 8 Ê ã<� æ InputDevice
ì ÄÅÆ Ù

ß È µ Þ Ð}O8!�Í�����ä 8 Ê ã4� æ¡��� ì�ê�ëÅÞì í�Ñ þ5ÿ ô à G Ñ@Ô ë Í �¡  Æ Ù Ì 8 Ô3Ò:Ó=Ôí�î�ï ã Ã ã Ä�ð �iñ
Monitor ò Êa÷¡óo! å3L ÑXæ

Microphone

InputDevice

Speaker

OutputDevice

Button DisplayRemoteInput Light

<<interface>>

read() :void

<<interface>>

write() :void

FileSystem

CPSTM CPState <<interface>>
  CPAction

CellularPhone
Instance : CellularPhone 

getInstance():CellularPhone
phoneStart() : void 
mailerStart()  : void
getCurSystem() : CPComponent
getDisp() : Display 
 

oneButton : CPButton
menuOneButton : CPButton
okButton :CPButton
currentSystem : CPComponent
display : Display

CPComponent

eventCatch(Event)
                 :void

do_it() :void 

stm : CPSTM currentState : CPState

trans(CPState) :void
setCurrentState
          (CPState) : void
init() :void

trans(CPState)
        : void
set(Event,
      CPAction,
      CPState) : void

Timer

run() : void
init() : void

Monitor

DataBase

ViewContoroller

Model

ôöõø÷úùúûýüÿþ������

RemoteInput

TimedObject

start():void
stop():void
timeout():void

æ
1:
�����	��
�� ù�û Ù üOý Õ:Ô Ø µ Ö�æ

¦8§ �¡�����
Ç6( � Ö�X � Ê�J�ÐÅô ÊX÷ L Ò ��Æ Þ Ð/ÑGíGîë Í3Ç8( � Ö�X � Ô��ñÃ ���
	 Q�Ë3Í�É�Ê à Í�ÎÞ�� ÑVæ�ÏÅÇ8( � Ö�X � ì Í��� Þ/ï�~ å�� � Ñ��� L ÊcÐ/Ñ��
����
�
� ëHG Ñcæ��
ÉÔ Ì 8 Ê
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NewMailNotify
socket:Socket
wait_port:String
read():void
run():void

CPState

MailState MailReceiver
ProxyState

MailSender
ProxyState

MailAction MailReceiver
ProxyAction

MailSender
ProxyAction

CPAction

MailSendProxySTM

sState:MailSenderProxyState
sAction:MailSenderProxyAction
connectFlag:boolean

MailReceiveProxySTM

rState:MailReceiverProxySate
rAction:MailReceiverProxyAction
connectFlag:boolean

MailSTM

mState:MailState
mAction:MailAction
mainFlag:boolean

CPSTM

MailSystem
folders:Vector
myAddress:String

init():void
createMessage():void
deleteMessage():void
showSending():void
showReceiving():void
showComResult():void

FileSystem

Monitor

<<interface>>
OutputDevice

<<interface>>
InputDevice

Timer

run():void
init():void

time:int

TimedObjet

start():void
stop():void
timeout():void

CPComponent

CellularPhone

RemoteInput Button Display RemoteOutput

MailRemoteOutput
socket:Socket
dos:DataOutputStream
connect(ip, port):void
write(String):void
closeSocket():void

MailRemoteInput
socket:Socket
read():void
run():void

showMessage():void
getTitle():String
getTo():String
getBody():String
getfrom():String
getappendPath():String
save(String):void
load():void

Message
To:String
From:String
Title:String
appendPath:String
body:String

addMessage
(Message):void
removeMessage():void
getMessageCount():int
showMessages():void
getFoldername():String
getMessage(int)
:Message
getMessages():Vector

MessageFolder

foldername:String
messages:Vector

MailServerProxy
sender:MailSender

SendServerProxy
SERVER_ADDR
SERVER_PORT

connect():void
connect_r():void
helo():void
helo_r():void
mail():void
mail_r():void
rcpt():void
rcpt_r():void
data():void
data_r():void
mess():void
mess_r():void
close():void

PDU
command:String
argument:String
encode():void
decode():void
getcommand():void
getargument():void

ReceiveServerProxy

SERVER_ADDR
SERVER_PORT

connect():void
connect_r():void
list():void
list_r():void
retr():void
retr_r():void
dele():void
dele_r():void
close():void

æ
2: ¬ ��E� Ö�X � Ô Ø µ Ö�æ

Í�Î Þ Ð5Ñ@Ò@Ó Þ
State

ã ��È/Æ
[2]
Êa÷ L ÑXæE%ÒaÍ���� L Ô�Ì 8 ÊPÍ�Î Þ ÐÅÑ[Ò�Ó Þ Command

ã�OÈÉÆ
[2]
ÊV÷ L Ñ[æ í7Ô���
�������úÔ ��Æ ÊÏÅÇ8( � Ö�X � Þ�¨ R Ô ��Æ îhÐ/ÑVæ¨ R ��Æ ÊX÷ L:å Ã � !XÒ ¬ ��8� Ö�X � Ô �

Æ Ê�æ 2
Þ « Ðcæ

MailSystem
ì

CPComponent
ÔÇ8( Ø µ Ö ë�G ð Í ¬ ��8� Ö�X ����� Ô Ì 8 Êão� æ1Ç�( � Ö�X � ì Ð�� å CPComponent

ÔVÇE(
Ø µ ÖÚî�! åÅL ÑVæ ¬ ��6� Ö�X � ëMì Í R=S Þß Ð/Ñ��
���� î]Í � Ö�X � Ô��

��� à���� ÐÑ@Ô ë Í65 NEà[N ÞC�
 Ð/Ñ��
����
�
� ÊX÷�ó! åGL Ñ ñ

MailSTM
Í

MailReceiveProxySTM
Í �ï�! Í

MailSendProxySTM ò æ
3 \l]�_ba`c<d etgih�j<k0m�nlm#"%$ v

hxwzyo{-|�����	��
�� ùOû Ù üOý ÕÅÊ@Õ�Ö ×úØçÙèÛÉÝ@ëé�ê ÐjÑVæ8% & Í	'6(�) ý ØçÙ ÛÉÝ:ë3é�ê !cÒ�����	��
�� ùOû Ù üOý ÕÅÊ�2 Þ ÁGÂjÃÅÄMÆnÇ/ÈjÆÊ+*-,[Ð/ÑVæH.8/ Þ Í65:ÔVÁGÂ/ÃÅÄGÆnÇ/ÈjÆ Þ !

Ò à ~ å Õ�Ö ×ÉØçÙ¡Þ Ë�35Ð/ÑVæ
3.1 &('�)+*�, ¦.- ,�/�021'�(�) ý ØçÙèÛÉÝ@ë Ã � !XÒ������	��
�� ù�ûÙ üOý Õ Þ . L:å �å�l!�Í@ÁGÂ/ÃÅÄMÆnÇjÈjÆ�Ê+*,6!XÒ[æ�*-,6!XÒVÁGÂÉÃÅÄMÆnÇ/ÈjÆ ì ©HªÅÔ R ðëHG ÑVæ
•
�¡  Æ Ù ä 8 ÄMÆhÇ/ÈjÆ

• 3 Q ,C�úÄMÆnÇ/È/Æ
•
ï ã ä 8 ÄMÆnÇ/È/Æ

• ¬ Ä Ø]Ö Ù ²wÈ�)ÅÄMÆnÇ/ÈjÆ
•
� ÆaÖ6�MÆaÖ�4�R ÄMÆnÇ/ÈjÆ

•
� 3 ä 8 ÄMÆnÇ/È/Æ

•
Ã ë�5 ä 8 ÄMÆnÇ5ÈjÆ

•
Å È��76
83ô ÄMÆhÇ/ÈjÆ

• 9 W�Þ}Ø:X(:�ä 8 ÄMÆnÇ/ÈjÆ
Ï ÄÅÆnÇ/ÈjÆcÔ�;�< Ê ©	ª ë �6��Ð/ÑVæ
=�> ,@?BA�CD*�, ¦.- ,FEHG�I21�JK*�, ¦.- ,

MVC
Ä¡Å Åì

Observer
ã �VÈMÆcÊ�ö:÷}! å Í Ã� !nÒXæML(N ì Å�O � Æ ã �cÈGÆ ì Á=ÂÅÃ3Ä:ÆyÇMÈ
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Æ[ÊhËOÌÅÐGÑQPÉî:.=Ô�R�Sçîx��T å�U Ñaæ MVC
Ä

Å  ÔGÄMÆ Ù:ß È µ Ê �¡  Æ Ù ä 8 Í�Ý�ÞOÈMÊ 3Q ,C�úÄÅÆnÇ/ÈjÆMî�! å *},6!XÒ[æVXW A�CK*�, ¦.- ,ï ã ä 8 ì Í ��  Æ Ù Ê ê 4 � K Ñå'E(�) ý ØÙ¡Þ ÁGÂ/Ã ÞÅß�Y ! å�U ÑVæ�� <=> ëMì Í�í�î�ïã Ã ã Ä�ð �@Ê1÷ U@å Íåï ã ä 8 ÊPÃ � ! å
U ÑXæí�î�ï ã Ã ã Ä�ð � ì Í�� 6 Ô �¡  Æ Ù à ê�ëÅÞê 4<!XÒñî È Í �¡  Æ Ù Ê[Z Þ ä 8 Ð/ÑVæ@ÁGÂ/ÃÞ=ß�Y ! å�U Ñ�\�] Ê�æ 3
Þ�« Ðcæ

CPButton Antenna Timer

read() : void read() : void timeout()

public void push(){
         ^  
         ^
monitor.enqueue()  

curCom.eventCatched()

}

<<Interface>>
InputDevice ^_^`^badcfehgji

public void push(){
         ^  
         ^
monitor.enqueue()  

curCom.eventCatched()

}

public void push(){
         ^  
         ^
monitor.enqueue()  

curCom.eventCatched()

}

k_l gji

read() : void

m_njo_pfq`rjsutuvxw`y
æ

3:
ï ã ä 8 Þ=ß Ð5Ñ�ä 8

z Ô|{ � ?~} -�� *�, ¦.- ,
¬ Ä ØaÊ�
(�@ÐjÑ�ä 8 ì ÍjÕ<±C²hÖ�³ Þ��
� ÐÑ�ä 8 Í��
�<!XÒ¡£�� Ê �
� Ð/Ñ�ä 8 � � Þ ÁGÂÃÉî ß�Y ! å�U ÑVæ������	� ì Î������ à � 1]Nå
U Ñ�Ô ë Í ¬ Ä Ø�Ô � ÷ÉÊ+
.��Ð5Ñ[��� à G ÑXæ

´�¬�µ � Ö�X � ÊC'E(�) ý ØçÙèÛÉÝÅÞ/ïÉð Ã � !Ò ��Æ ëMì Í ¬ Ä ØXÊ�
(�@Ð/Ñ�ä 8jà���� ! å !% � æ@ÁMÂ/Ã Þ=ß�Y ! å�U Ñ�\�] Ê�æ 4
Þ�« Ðcæ

public void do_it(){
 - - - - - - - - - 
 if(Camera.getCountP()
       < Camera.MAXSIZE){
 - - - - - - - - - 
}

public void do_it(){
 - - - - - - - - - 
 if(Camera.getCountP()
        < Camera.MAXSIZE){
 - - - - - - - - - 
}

public void do_it(){
 - - - - - - - - - 
 if(Camera.getCountP()
        < Camera.MAXSIZE){
 - - - - - - - - - 
}

�
<<Interface>>
  CPAction

do_it() : void

do_it() : void

SavePicture

do_it() : void

LoadPicture

do_it() : void

EditSepia

do_it() : void

EditMonochrome

æ
4: ¬ Ä Ø]Ö Ù ²wÈ�) Þ3ß Ð/Ñ�ä 8

�
� A�CK*�, ¦.- ,�	���H� Þ���I Ñ�� 3 ä 8 ì Í�� 6 Ô�'E(�) ýØçÙ¡Þ ÁGÂ/Ã Þ=ß�Y ! å�U ÑVæ�L#N ì���� Í�� 3ä 8 î�! å Í ¬ Ä Ø 
(� Þ î NC�`� � 3 ä 8 Í RS Ô 
�� Þ î Nå��� � 3 ä 8 � �cÊå��TÅÒ[æ ¬ ÄØ 
(� Þ î NC�`� � 3 ä 8 î ì Í Å È���Ô~�
� ��EëÅÞ��
�E= � 6 Þ~� ! å�U Ñ��������
���
� ��.� U ä��2�(�+�¡ �¢�£�¤�¥�¦§��¨�©§ª«�X¬ �D

®
¯
° �2±���¥�¦(²�ªX³�´(²�µ�¶
·+¸ � U ���§�¥�¦��2¹�º�»+¼.� ®
¯
° � �K½�¾Q¿# ¤
À§Á
Â�Ã�ÄDÅ�Æ7Ç.È§Æ
É�²�µ ° ��±��~²�µ~ÊQË�¸~ÌQÍ �[ÎXÏ ��Ð�Ñ�ÒQÓ

Ô%Õ ª�Ö.¼(×�ª�Ø�ÙÛÚ7Ü ¿ £�¤+Ý«Þ Õ¡ß�à�Ô ¾[áÚ~â~¥�¦ ¾[ãä ��åæ¥�¦�ç�è2��é
ê2�
â�ë�ª���¶·(²�µ ¾ Ê�Ë.ì§£�Ì�Í(¸�¢�£�¤2í�â���¥�î�ì(£�ï
¿ ª~¥�î+²�µ ¾ Ê�Ë.ì(£�Ì�Í(¸�¢�£�¤�Ö.¼(×�ª�ØÙÛÚ¡Ü ¿ £�ð�ñ ¾�ò

5
ª~ó+ì�¤

List

do_it() : void

Retr

do_it() : void

public void do_it() {
receiveProxy.list()

timer.start(LIST_LIMIT);

}

public void do_it() {
receiveProxy.retr()

timer.start(RETR_LIMIT);

}

List_r

do_it() : void

Retr_r

do_it() : void

public void do_it() {

timer.stop();

receiveProxy.list_r() ;
}

public void do_it() {

timer.stop();

receiveProxy.retr_r() ;
}

<<interface>>
  CPAction

do_it() : void

ò
5:
É�²�µ ° �2ª
ØQì(£ ° �

ô+õ�ö�÷�ø+ù Ã�ÄDÅ�Æ7Ç�È§Æ
ú.û�ü«ý�þ�ÿ ° �«±����������	�
��� ¾�ãä ÐÑ�ÒQÓ Ô#Õ ª7Ö�¼�×Xª�ØæÙ�ì�£�¤ ú�û�ü.ý þ
ÿ ° �ª
±��

SSL
�«½ �~¥�¦��� Õ��������
� �

APOP�K½ ����� ý�� à����������
�  .�����������	�
���+¸�¢�£�¤D�����  ª ú+û�ü«ý þ(ÿ ° �2±��! 
"|Ú¡Ü ¿ £�¤
# È�$�%
&�'@Å�Æ7Ç.È§Æ
( à�) ª�*�+�, ¾�- â � £ ° �«±�� ( à�) ¾/.
 ÎQÏ ��Ð�Ñ�ÒQÓ ÔDÕ ª[Ö�¼�×�ª�Ø¡Ù@Ú Ü ¿ £[¤10
2
3�î.¸ .  ( à�) ��Ú7Ü�±��4�65 ��7
8 ��9�:
;
< ( à�) �>=@? �4�A7 þ�B �C=(Þ ú à Ò ( à�) �
D =�E �@7 þ�B �	F@G ( à�) �K½ ¸�¢�£�¤D�IHKJ� ( à�) �ML�N�OQP��	R
�§� ( à�) �TS
U�² �K½  ( àV) ª@*Q+�, ¾ ¬Xâ � £ ° �§¸�Ì�Í � � £�¤
( à�) *�+�,(¸�Ö+¼�×�ª�Ø�ÙäÚ[Ü ¿ £�ð�ñ ¾�ò

6ª~ó.ì�¤
W ÆIX�$(Æ�XTY�Z@Å�Æ7Ç�È§Æ
[�\ ? �4�!7 þ�B �K½ �V�  ª
? ��7V)C��7�]

^ ¾ ì(£�ï ¿ �	_�` � ° � ¾ Ì�Íä�æì�£.¬���¸�¢£�¤D���Ma��4? ��74)���7 ¾@b ��c#ÚId ] ^#ï�H
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do_it() : void do_it() : void do_it() : void do_it() : void

EntryPerD EditPerD BackupPerD DeletePerD

public void do_it() {
   - - - - - -
 FileSystem fs = 
   FileSystem.getInstance();

 fs.save(PersonData);
}

public void do_it() {
   - - - - - -
 FileSystem fs = 
   FileSystem.getInstance();
 
fs.save(PersonData);
}

prqtsvuvqwsyx{z|{} ut~{�{�

<<Interface>>
  CPAction

do_it() : void

ò
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Security

±
PDU
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Exception
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Monitor

������ 
MailRemoteOutput

¡�¢¤£¦¥

§©¨�ª¬«®

RemoteInput

NewMailNotify

Button

<<interface>>
InputDevice

¯©°²±  ��  ³µ´�¶²·¹¸»º �� 

¼ ¡��� 
Exception

Timer½µ¾À¿ �� TimedObjet

§©¨�ª¬«®rÁ�ÂÄÃ

CPSTM

CPState

CPAction

CPComponent

CellularPhone

MailSystem

Å §

RemoteOutputDisplay

<<interface>>
OutputDevice

FileSystem

Æ»ÇÀÈÊÉ�Ë�Ì

MailRemoteInput
Security
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OutputDevice

STM State

Display Speaker
<<interface>>

CPAction

õ÷ö¦øvù
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�����

�������
Monitor

STM State

<<interface>>
CPAction

CPComponent

STM State

<<interface>>
CPAction

InputDevice

STM State

Button Anttena
<<interface>>

CPAction
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ú÷û©ütýÊþ÷ÿ����������	

�����

Exception

STM State

<<interface>>
CPAction

� õ����

���

ò
8:
��� ýë� à����M� �Ò+Þ Ô � Û
Ü	Ý�Þ �M�!�

����� Ò �"!
 à!� � ( �

[5]
 .±X�(¢�£$#�%«ª	Ö'&�£XÐ�Ñ

Ò�Ó Ô@Õ µ���Ø$( ¾  à�� µ���Ø$(ä��Ú7Ü���)+*
a§ª�á!â+ (åX£~¤�0�2	3�î�¨�©-, [ Õ/. Ó@�� �±��É�i+ì(£ � Ñ �	7 þ�B10 ��ªXÐ�Ñ�Ò�Ó Ô%Õ µ���Ø(�¸�î � £�¤�243X± � Ñ �	7 þ�B50 �~�XÐ§Ñ
Ò�Ó
Ô%Õ µ���Ø$( ¾ )+*
a(  6�i+ì(£�¤
ò

9
±C=@? �4�@7 þ�B � ¥�î �@7 þ�B �$)+*
a

¾ 687 Ú7Ü ¿ £�¤!0�2
3�î ¾:9 ^.ì(£�Ð(Ñ�Ò�Ó Ô
Õ ±���)+*
a2�Q à@� �<;"=.ì(£+�.�¡ ��?>§�XÐÑ�Ò�Ó Ô%Õ ����Ø$(�¸A@«í
£�¤CBED�a+=���)+*
a±�� 7	�§Ô%Õ µ�á	â ¾ 6F7 Ú7Ü ¿ £�¤

3.3
À+G

0�2�3�î�¨
©H, [ ÕI. Ó	� ¾ � 7	�§Ô|Õgf h?JÉ�i+ì(£�¤4� 7	�§Ô%Õ f hC��+K�E'L � K$MONPD
bRQ c?J��

Java
DIS�TEMUN"JOVOW

AspectJ[1]
¾YX lÜ�É�i+ìZW\[�É�i Ú~âM0�2
3�î
¨
©H, [ ÕI. Ó	�D � L ü �7à�) D~É ã D~ð�ñ ¾�ò

10
ª~ó+ì\[

4 ]_^Ð+Ñ
Ò�Ó Ô%Õgf h Q � 7��§Ô%Õgf h?JQÉ�iÛÚ~â
0C2
3�î
¨
©`, [ ÕI. Ó	� ¾$a?b Úæ�C, [ Õc. Ó
�?D�S	U��UdOe�ªgf�ì'WIh?i�,�ªAc ¿ ÜOj k.ìFW$[í�â��4� 7	�§Ô%Õgf h��A�|Ú~âM0�2
3�î�¨
©H, [ÕI. Ó	�OD 9OlD¾ ³�mC�|Ú �?>RD\nZo"p+o1, [ Õ. Ó	� q'D$rFs�t'u@, ¾ jEk+ìZW\[

- 5 -

研究会temp
テキストボックス
－21－



v<wyx$z<{Y|~}

MailException
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Timer Timed
Object
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Button
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MailRemoteInput

Monitor
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MailSystem

FileSystem
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FileSystem
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Monitor
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Security
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Security
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Exception
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Timer Timed

Object
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Button
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Microphone

RemoteInput
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CPComponent RemoteOutput

Display

��£Y¤¦¥

MailRemoteOutput

Display
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Speaker

Speaker

FileSystem
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Monitor
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Security
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Exception
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Timer

Timed
Object
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Button
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Microphone

RemoteInput
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CPComponent RemoteOutput

Display
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Speaker
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Timer
Timed
Object
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ÀÑÁ�ÃyÄ ±¦²
Monitor
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PhoneSystem

FileSystem
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Security

³�´Ìµ�¶Ò·�¹ ±�²
PhoneRemoteOutput

Display
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Speaker

PhoneException
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InputDevice
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public void timeout(){
        ,  
eventCatched()

}

-/.10

-/.32

public void read(){
         ,  
 eventCatched()

}

public void read(){
         ,
eventCatched()

}

46587:9
Button ;6<:=?>@BADCFEHGJIFK6L?MJNJI

CPButton Antenna Timer

read() : void read() : void timeout() : void

TouchPanel Antenna Timer
read() : void read() : void timeout() : void

public void timeout(){
        ,  
eventCatched()

}

public void read(){
         ,  
 eventCatched()

}

public void read(){
         ,
eventCatched()

}
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pointcut atEvent():
     call(void  CPButton.push(. .) :
     call(void  Antenna.read(. .) :
     call(void Timer.timeout(. .);

void after().atEvent(){

    eventCatched( ev );
}

pointcut atEvent():
     call(void  TouchPanel.push(. .) :
     call(void  Antenna.read(. .) :
     call(void Timer.timeout(. .);

void after().atEvent(){

    eventCatched( ev );
}

WYXYZ

W[XY\

]_^[`badcfe_gih

]_^[`badcfe_gih

g[hkjmlonqpmrYsotYu[v

public void timeout(){
        w  
}

public void read(){
         w  
  

}

public void read(){
         w
}

CPButton Antenna Timer

read() : void read() : void timeout() : void

public void read(){
         w  
 

}

public void read(){
         w
}

Antenna Timer

read() : void read() : void timeout() : void

public void timeout(){
         w
}

xfy{z{|TouchPanel
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List Retr

<<iterface>>
 CPAction

do_it() : void

do_it() : void do_it() : void

public void do_it() {
  receiveProxy.list();
  timer.start(LIST_LIMIT);
}

public void do_it() {
  receiveProxy.retr();
  timer.start(RETR_LIMIT);
}

«o¬Yo®:¯o°q±k²_³o´µi¶o· ¯i¸J¹ ¶o·oºo»

ò
13:
Ð(Ñ�Ò�Ó Ô%Õgf h � �UW[É¼����� � D�S	U
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14
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U � f.ìPW:h"i�,��Qh��DÚ~â Q j�&�J
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aspect TimeAspect{
      pointcut listStartPoint();
            excution(void List.do_it());
      pointcut retrStartPoint();
            excution(void Retr.do_it());
                  ¿H¿H¿H¿D¿H¿
      after():listStartPoint(){
            timer start(LIST_LIMIT)
      }
      after():retrStartPoint(){
            timer start(RETR_LIMIT)
      }
                  ¿H¿H¿H¿D¿H¿
}
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Display
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