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1 B>C:DFEGIH8J:K:LNMPO,QSRUTWV:XZYZ[]\_^U`baPc8dWebfhgjilk
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fP§2¨Uk mj¡ a nq�

©Uª t_^W«:¬8­8®Ztvuw^ pZrwsor MPO,QSRUTWV8X:VU¢W£¤¯Q°6�¦|M8O)QqR8TAVAVA±A²8³�¤_´�µU¢�¶_·8¸
( ¹Zº ^

E-AOSAS)
{]»8¼  �¡o½h¾w�

E-AOSAS
tAuw^]VP¢W£b¤Q¿6|¦�M8O)QqRWTAVjVA±A²8³�¤_´�µ

( ¹Zº ^ AOSA)
{

À8Á���H:ÂA� nqÃ8Ä8Å:Æ �8Ç�XqÈjÉ �W �¡hÊjË � nq� ÀÁo�wH8Âv� nqÃ8Ä8Å:Æ �8Ç�uw^8À8Á �8� ^ Ã8ÄWÅAÆ ^�VÌ�ÍÏÎ ±:Ð|ÑhÒPÓWÔbÕh¤UX:VP¢W£b¤,QÖtP�8×|k monq�
E-AOSAS

tAuh^Uxjybzwe��AØh� n��8� {WVP¢8£b¤)Q � �¡:Ù ÔjÚU±w¸8ÛA� n�ÜjpZr {]»jÝ  �¡ a8\:a � x:ybze��jØh� n��W� uw^8ÞAßAà:\ �8�,�8 �¡ MPO2Q]R_T:V���o�q�:�  �¡� há [ �
«:¬:­oX�¨�àjuw^

E-AOSAS
�w^Wx:ybzwe��:ØP� n��W�{8VU¢j£�¤¯Q �: q¡jÙ ÔvÚ8±_¸:ÛZ� n�Ü:p�r {q»AÝ   ^â:ãWäv�_e��PåAa ¡ }hæb� nvçA� tj� n�� x:yoz�e��:Ø� nq�W� {UVP¢8£b¤,Q �: �¡:Ù ÔjÚU±w¸8Û   ^oVW±A²P³¤w´bµ��Wè�Xqé:êvthë8ì��qíF�Öî)[ çA� {]äv�v�P� nq�

«:¬8­ouw^ ¹jº XZYv[��qïbð nq�
• E-AOSAS

�qñvò ½ ^óGIH:J:K:LóMPO,QSRUT:VWX
AOSA

X��Wè
•

�:è  h¾
AOSA ô2õ ^Uxvy�zPe��ZØ_� nw�:� {VW¢v£�¤¯Q �A �¡ZÙ ÔvÚA±U¸jÛ   ^

AOSA
XPö�Wè

•

ö:�Wè  �¾
AOSA

{ ©_÷ Û  �¡ ^ E-AOSAS+
{

»8¼
• E-AOSAS+

X�â:ãUäv�Pe��_åja ¡ }hæ
«:¬:­vtvuw^

E-AOSAS
�qxAybzwe��jØh� n��8� {8VP¢£�¤FQ �j h¡vÙ ÔbÚj±_¸vÛo� nPÜvp�r {�»vÝ  _¾U�

E-

AOSAS+
{qãZa nZçZ� t8^oV8±A²_³o¤P´oµw�8è�XwéAêt_^Wx:ybzwe��jØh� nq�W� {UV_¢W£o¤2Q �W �¡ íF��î)[çA� fhäv� � \ nq�

ø�ùWu_ú�ûh��GÏHWJjK8L2MPO2Q]R_T8VWXjVP¢8£b¤2Q¿6o¦
ü8ýA^Uþ8«�u_ú�ûh�jVW±A²P³Z¤h´bµWXqöj�WèA^8ÿ���u_úûh�
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Xq»8¼|{����  �¾w�
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E-AOSAS
uw^ pZrhsbr MPO)QSRUTWV8X:V8±:²_³Z¤P´bµ{�^8À8Áo�wH8Âv� n�Ã:ÄWÅAÆ �:ÇoX�È:É �W �¡PÊ:Ë, �¡a n��

E-AOSAS
uw^U«:¬:­W®ot pbrwsor MPO,QSRWTWV

XvVv±Z²:³�¤W´�µZ{w�vè  h¡|½:¾3254 ô,õ »Z¼2k mb¡a nq�
687:9<;8=?>?@BA�C�DFEHGHI
�KJlX ÃZÄvÅvÆ �ZÇ�uW^ ¾ fZab�ML�ÕONo±ZÔo{<P �RQ
S H8Âv� n��5Thm5Uhm X Ã:ÄWÅjÆ �8Ç|{�À:Á �:� üj� � �¡ ü:ýv� nq�8Ã8ÄWÅAÆ �:Çouh^�V8� Ã8Ä,�RW e Ã:Ä f�N��^�ÐP¢:³HXOYjHKZZ�BV:� Ã:Ä �W\ n�� V8� Ã8Ä X8Z�w^�[�X Ã8Ä8Å:Æ �8Ç ôlõ LZÕ\NA±:ÔA{�]&^qí nb�_W eÃ8Ä �W\ n���W e Ã8Ä)� \ nb� ^ Ã8Ä8Å:Æ �8Ç�u T X�HÂ�{]üjÁ   ^Uö5`3V8� Ã8Ä �Zûv� n�� À8Á���HjÂA� n�ÃÄWÅ:Æ �8Ç|{]ü:ýv� n éjêo�_úja ¡ ^ ¹jº XbaZÒdco±bÒf3eHf|k mj¡ a nq�

• g g�aAÒ�cb±bÒ
–
À8Á �W� aAÒdcb±bÒ

• hHi aAÒ�cb±bÒ
–
Ã8Ä8Å:Æ aAÒdcb±bÒ

–
V Ì|ÍÏÎ ±:Ð�ÑhÒPÓWÔbÕh¤�avÒdcb±bÒ

À8Áo�wH8Âv� nqÃ8Ä:Å:Æ �8Ço�Uú:a ¡ ^8À8Á �:� u<j�k
l�m \ó�_X Ì5n ÕóQ]O:oU±pXo�Fqbr  _¾_�A� � \ n Xt_^ Ã:ÄWÅjÆ �8Ç��:Ø_� nq�W�)� �8�  w¾w� �W�  w¾�ÃÄWÅ:Æ �8ÇZtAuh^ Ã8Ä:Å:Æ �:ØP� nq�W�)� ^Hs n\t aj�Øh� nq�W� fPÞvßAàA�:Øvuv� n��WÃ8Ä8Å:Æ �:Ø_� nq�W�� ^Fs nBt aZ�AØU� n��j� XhöbwAã:eN{q`�ð n ¨�à:tW^Ã8ÄWÅjÆ �jØh� n��:�,� ^Fs nvt aj�jØh� n��:� {��W� �¾w�
VP¢W£b¤2Q X:Ø\u|{<x
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{�ãva ¾h�

<<hook>><<hook>>

}�~����<<hook>>�d���d�
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���8���\���H���R�d�O�_�
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<<hook>> ���� �����������¡ �¢£
1 E-AOSAS ¤B¥d¦�§F¨K©�¤Bª¬«

À8Á �8� u Ã8Ä8Å:Æ)� ^ Ã8ÄWÅjÆ u:V Ì�Í Î ±AÐ�ÑPÒPÓÔbÕh¤ � ^�V Ì�Í Î ±AÐ�ÑPÒPÓ8ÔbÕP¤UuwÀ8Á �W�,� ^ Tm?Uhm Ø\u   �|[ ��­ VP¢8£b¤,Q �<j�kZ� n��W� {q^ ¹º �vyv� �
•

À8Á �W� VP¢W£b¤2Q
Ã8ÄWÅ:Æ �8Ç�{�À8Áo��H8Â|k\® nq�W�

•

Ã8ÄWÅ:Æ VP¢W£b¤2QÃ8ÄWÅ:Æ �8ÇoX Ã8Ä X Å:Æ �:Øh� n��W�
•

V Ì�ÍÏÎ ±:Ð�ÑhÒPÓWÔbÕh¤WVP¢W£o¤2Q
Ã8Ä X ÅjÆ ZAXvs n\t aj�:Øh� nq�W�



3 ���������
	���
��)��' (
*%�,+/-,�����
E-AOSAS

�_ñ�ò ½ ^:ÀvÁl�UHbÂ�� n_ÃvÄvÅoÆ �ZÇlXÈAÉ �j q¡ ^óG H:JAKjL2MWO)Q�RWT:VjX
AOSA

{q�jè� nq�
3.1 ������� 9��<>?@��� "!$#&%('*)�+-,/.10�!32�4x:yoz�e � uh^oÐP¢:³HXZ��ybzWf65/7  w¾ khaj�P^Uì/8\_HjÂN{�9;:-<&^ n �jeotv� nw� «v¬j­btbuhy�z � u_^
=�> ¾ ·&?|Ò|QÏ{�]:^qí nAçA�8�IË/@ � nq�
x:yoz�el{�9/Av� n ª/B uw^�Cb±ED]R_T8V1FWt19/AZ� nª/B � ^NMPO2Q]R_T8V1F:t69/Av� n ª/B fj� nq� MPO2QRUT8V&F8tUxjyozwe��jØP� nq�:� {�üjýb� n�� B [4]

� �¡ ^ ¹jº X � B fj� nq�
• N G ±:Ô�ÑPÒ Ì Ó/H n"I Ò6H�J ��K/L/M
•

ÍON G Í�P ÓZÕh¤�JRQ/<We�K/L/M
• N
NU¸�Ow´bTZÕh²ZÒ6H Ì Ó/H n"I Ò6H�J �A��S e�1K/L/M

FOj�X � B uw^8ybz-5/7?ZZ�:Ð_¢8³�XA�Uú�Y3T_�6U�VZfW \ nw� �"K�L�M�tv� n
N G ±vÔNÑ_Ò Ì Ó�H nXI ÒYHuw^/Z/[Y\�]"^UX�yoz:X35Y7��-_  �¡ ^8�A�vX-` ºYa Zb Xdc m {e7gf nAçv� \(hÖxjybzwe|{�9�Avt ½Unw� Q/<e�K/L/Mbtj� n ÍON G Í�P ÓbÕh¤Wuw^Wyoz-5Y75ZA�h�A�Xd` º {6ikjIfU^W�A��{�l;mw� nU¾ ðjXFZ b Xdc m f37f nq� �A��S ev�1KYL/MZtj� n

N
N_¸�O�´bTZÕw²ZÒ6H ÌÓ/H n"I Ò6HWuw^Wyoz-5�7?ZA�FZ b X�c m uW\8a:f_^ ©n�X��A�vX-oYp a ^Uev�vXd` º f37(f nq�«:¬:­vtvuw^�Cb±ED]R_T:VPfPyozv{�Y çA �¾dq ÉA^lMPOQSRUTWV&FWthxjybzwe|{�9/Av� n ª/B {�íF�rF�s nq� üý  �¾ GIHWJ:K8LóMPO2QSR_T8VPtAuw^

N G ±:Ô�ÑhÒ Ì ÓH n�I Ò&H � Í�N G ÍdP ÓoÕU¤A{qëvã  P¾P� «�tbtZu_^G HAJAKjL,MWO¯Q�R:T:Vj�
N G ±AÔlÑWÒ Ì Ó�H n�I ÒH:{�ü8ý  �¾�q ÉoXh^oVW±A²P³b¤w´oµUXw�W���_åja ¡ k

u nq�
3.2 v�w&x"y6z '|{6}�~ x ! AOSA

!����
«:¬:­vtvuw^óGÏHWJ:K:LNMUO2Q]R_T8VWX-� �W �¡ ¸�±8X
n ·FQ Ð_¢8³HXo{ � � ��s n�� J;^UX n · Q XwK8Ll{�Á[I¸b±8X n · Q Ðh¢8³HXjuw^����1�"�j�_¢:·�Õ]´ � D V�^
�-�&�$�A� n · Q {jû�å �

E-AOSAS
�qñZòja ¡ �:è  ¾ ¸b±8X n · Q ÐP¢8³HXAX

AOSA
{<x

2
�Byv� �

�:è  P¾ ¸�±�X n · Q ÐU¢j³bXZX
AOSA

uP^Y���j^��
��{�� � � n c P Ð_¢8³pX � ^lMPO,QSRUTWV��j��{�� �� n c P ÐP¢8³�X8t_�8×  �¾h��­ c P Ð_¢8³HXo{�ÀjÁo�H8Âv� nqÃ8ÄWÅjÆ �:Ç �: �¡ ü8ý   ^Hc P ÐP¢:³HX b XØ\ul{UV_¢W£o¤2Q b j�k��BjHkv� nq� ���W^��-��{�� �� n c P ÐW¢j³pXbuP^/C�±�D�R8T:VjX ÃjÄ {�� � � nh�MPO,QSRUTWV��j��{�� � � n c P ÐP¢8³�XAuh^Y����{��
� � n c P ÐP¢:³HXvX ÃjÄ {Aû � �w^lM_O2QSRUTWV��:�X Ã8Ä {�� � � nq�
3.3 �������X�1�3���r�&v�w&x"y6z '|{6}�~ x !32�4�:è  P¾

AOSA
{vû � �_^UxAy�zPeN{_}_~  P¾ ¸�±HX

n ·FQ Ð_¢8³HXo{]ü:ýv� nq� ÐP¢8³�XA��x:ybzwe��AØh�n��W� { ü8ýv� n ª/B �U �¡ ^ ¹jº X ª/B fW}�� õ mbnq�

<<hook>>���

<<hook>>
SwitchSystem

<<hook>>

<<hook>>

<<hook>> <<hook>>

������� �������
LightSTM

LightState
<<interface>>

� ��¡£¢¥¤§¦©¨�ª§«­¬�®­¯
Light

LightSystem

LightAction
<<interface>>

<<hook>>

°�±³²

<<hook>>

<<hook>>

������� �������
RLSystemSTM

RLSystemState
<<interface>>

RLSystem

RoomLightSystem

�§�©¡£¢¥¤§¦�¨´ª­«§¬�®­¯
RLSystemAction
<<interface>>

µ ±·¶§¸

<<hook>>

<<hook>> <<hook>>

������� �������
DoorSTM

DoorState
<<interface>>

� ��¡£¢¥¤§¦©¨�ª§«­¬�®­¯
Door

DoorSystem

DoorAction
<<interface>>

¹º¹¹ �§»­¼�¯©½ ¾�¤À¿ÂÁ§Ã­�¹º¹¹<<hook>> �­»§¼�¯©½£Ä�Å§Æ¹º¹¹ ¯§Ç´»¹º¹¹£
2 È1ÉOÊ1ËOÌ:©ÎÍ ¦�Ï�ÊO¤ AOSA

•

Ã8ÄWÅ:Æ �8Ço�U·&?�Ò|QÏ{�P n��8� X3ÐZ��Ñ/Ò
•

Ã8ÄWÅ:Æ �8Ço�U·&?�Ò|QÏ{�P n��8�,� � ½OÓ � n
·&?�ÒlQÏ{�P nq�W� X3Ðb��Ñ/Ò  �¡ ü8ýZ� n�q Éj^Ux:yz�e��jØh� n��8� X-Ñ/Ò|{dÐ_» �W w¾ �W�bt�MUO2Q]R_TVj{]ü:ýv� n�� gZfv� n�� ©Uª t_^Z·&?�ÒlQÏ{\P nq�W�� � ½eÓ � ¡ ü:ýv� n�q É:^FPjc/ÔoXW·&?|Ò|QS{&ÕdQA�n �W� �W �¡ ^Wx:ybzhe��jØh� n��8� {�Ñ/Òot ½Un�� ·
?�Ò|Q {�P n��8�,� � ½eÓ � nvçA� t_^Wx:ybzhe��jØh�n��j� {-Ð8» �j  \jaU�:��t_üjý�t ½:nw� «A¬A­btbuP^x:ybzwe��jØh� n��:� {q^oÐP¢:³HX8f Ã8Ä8Å:Æ �8Ç��U·
?�Ò|QÏ{�P n��8�,� � ½OÓ � ¡ ü8ýv� n��
ü8ý  w¾ ¸o±8X n · Q Ð_¢8³HX:tAuh^/Cb±�DSRWTWV8X:VÌ�ÍÏÎ ±:Ð|ÑhÒ_ÓWÔ�Õh¤hfZÐP¢:³HXv�d����{�Á¯[Önj�o�
N G ±:Ô�ÑhÒ Ì Ó/H n"I Ò6H:{]ëjã  �¾w� N G ±:Ô�ÑhÒÌ Ó/H n"I Ò6Hj{d× P Ô:T:¤2Q 6o¦wü8ýv� n aW±ED X���|{�|8ý  �¾ ¤ n ¢�zZ{<x
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Version
<<interface>>

Version1

+put(Event):void

Version2

+put(Event):void

Version3

+put(Event):void

N_VersionMachine

-instance:N_VersionMachine

+getInstance(): N_VersionMachine
+put(Event):Event

SelectionAlgorithmMachine

+getInstance():SelectionAlgorithmMachine
+regist(Event):void
+getEventt():DoorEvent
-researchMaxCountEvent():DoorEvent

-instance:SelectionAlgorithmMachine
-ht:HashTable

£
3 N ØYÉdÙ/ÚrÛOÜ�Ý�Þ�Ë6ß�ÛOÞ�¤O¨�Ë ¦ £

N VersionMachine
¤ n ¢ZuU^

Version
× P ÔATv¤)Q �

SelectionAlgorismMachine
× P ÔZTb¤ Q�{6� � � nU�

Version
¤ n ¢ZuP^Y����k mb¾ ·�?|ÒlQ XP×�à�{h´�TbÕ¤w� nq�
SelectionAlgorismMachine

¤ n ¢Auw^
Version× P Ô8T8¤2Q XY�-�  �¾ ·&?�Ò�QÏ{�á&â   ^�ãYä|{Oåv� �

3.4 ������� 9��<>?@��� "!-æ�çü8ý  w¾ ¸o±8X n · Q Ð_¢8³HXv�_úja ¡ ^Ux:y�z�e��:Ø� n��W� fPÞAßvà:�Br8�  �¡ a nAçA� {\eHf  �¾w�
�������
è�éeê"w�é !�ë�ìx:ybzwe��jØh� n��:� uh^/Cb±�DSR_T8VPf Ã8Ä:Å:Æ �8Ç�U·&?|Ò|Q {�P n��:�,� ÞAßAàj�:Øvu  �¡ a nq� x:ybze��:ØP� nq�W� uw^b·&?�ÒlQÏ{�P n��8�,� � ½�Ó � ¡ üÁA� n�� ü:ý  �¾ ¸b±�X n · QIÐP¢:³HXv�_úAa ¡ ^Wx:yz�e��jØh� n��8� fW^W��J�X6× P Ô:T:¤2Q ��ÞZß  �¡ a
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DoorButton

open()

SwitchButton

on()

void open() {

   nvm.put(ev);

   N_VersionMachine nvm;
   nvm = N_VersionMachine.getInstance();

   DoorEvent ev;

   ev = new DoorEvent(DoorEvent.OPEN);

} ��

��
void on() {

��
   nvm.put(ev);

   N_VersionMachine nvm;
   nvm = N_VersionMachine.getInstance();

��   SwitchEvent ev;

   ev = new SwitchEvent(SwitchEvent.ON);

}£
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������� 9��<>?@��� "!�æ�çx:yoz�e��:Øh� n��8� {�^oÐP¢:³HX:f Ã:ÄWÅ:Æ �8Ç��U·
?�ÒlQÏ{�P nq�W� ôNõ ^�VP¢W£o¤2Q �W �¡ �8�v� nq� VÌ|Í Î ±jÐlÑPÒ_Ó8ÔoÕ_¤ ôNõ ^ N VersionMachine

× PÔ:T:¤2Q �U·&?|Ò|Q {�P n��8� uh^oVP¢8£b¤2Q b j�k��
��� Û  �¾w� VP¢8£b¤2Q b jHk � ^

N G ±:ÔlÑhÒ Ì Ó�Hn"I Ò6HU�jØh� n��W� X:ÐW± Î Ò�¢pzZ{<x
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public aspect FaultToleranceAspect{
                         &'&(&
// )'*,+.-0/212-

    pointcut atDoorButton_to_NVersionMachine():
        call(void DoorSTM.put()) && within(DoorButton);

// 354768*'9
    void around():atDoorButton_to_NVersionMacine(){
        N_VersionMachine nvm = N_VersionMachine.getInstance();
        nvm.put(DoorButton.getInstance().getEvent()); 

    }
 

        stm.put(nvm.getEvent()); 

    pointcut atNVersionMachine_to_DoorSTM():
        call(void DoorSTM.put()) && within(DoorButton);

    after():atNVersionMacine_to_DoorSTM(){

}
                         &'&(&    }

 

        N_VersionMachine nvm = N_VersionMachine.getInstance();
        DoorSTM stm = DoorSTM.getInstance(); 

DoorButton

regist(ev)

stm:
DoorSTM

start()

getEvent()

<<hook>>notify()

wait()

<<hook>>put(ev)

trans()

:7;=<?>=@=A Version1 Version2 Version3

put(ev)

put(ev)

 open()

regist(ev)

regist(ev)

put_open()

put_open()

Door

put_open()

<<hook>>put(ev)

Selection
Algorithm
Machine

put(ev)

N_Version
Machine

{call(void DoorSTM.put()) && within(DoorButton)}
{advicetype = around}

{call(void DoorSTM.put()) && within(DoorButton)}
{advicetype = after}

{call(void DoorSTM.put()) && within(DoorButton)}
{advicetype = around}

{call(void DoorSTM.put()) && within(DoorButton)}
{advicetype = around}

£
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3.5 ������� ,1}FEHG�' �JILKNMPO�� AOSA
!����

�Wè  �¾
AOSA

�qx:yvz�e�Vh¢W£b¤2QI{]íF� � m ^ ¸b±
X n · QIÐP¢8³�XAXjVW±A²P³b¤w´oµ:{]öj�WèZ� nw� x:yz�e�VP¢8£b¤2Q {]í � � m ö:�8è  w¾ V8±:²_³Z¤w´�µ:{
x
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<<hook>>

<<hook>> <<hook>>

<<hook>>

Q,R,SUT
Version

<<interface>> SelectionAlgorithmMachine

N_VersionMachine

<<hook>>���

<<hook>>
SwitchSystem

<<hook>>

<<hook>>

°�± ²

<<hook>>

<<hook>>

������� �������
RLSystemSTM

RLSystemState
<<interface>>

RLSystem

RoomLightSystem

�§�©¡£¢ ¤ ¦�¨´ª­«§¬�®´¯
RLSystemAction
<<interface>>

µ ±·¶§¸

<<hook>>

<<hook>> <<hook>>

������� �������
DoorSTM

DoorState
<<interface>>
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Door

DoorSystem

DoorAction
<<interface>>
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LightSTM

LightState
<<interface>>
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Light

LightSystem

LightAction
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DisplaySTM
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Display

DisplaySystem
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