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_��;�O�;�.w��-�^]^�&� r smÆ�¡Ð²�²M¯�±*¬%¦^§a¤��¯m«W£�§t¦¬��°-±F²�¬%°-¬7«m¤¬7º
¾W£��«F®�¾F«Wºk¬7¦�²�´O�«F®�°-¬"¨^»W§t«Fi£�°�£vÆ�ÎÃ»F¬-±*¯�²�i¨v´�µy¦^§t°-¬v·
ÂM¯�¦ä'¯tµ ¤»F¬�"HÌ�¹�¸Æ ¬tÆ�¹��«W�¤i§t²�±*¯�²�i¨v´�¯�µ ¤�»W¬�¨v¯�°-±*¯t·
«F¬7«m¤7¹�i£�¤�»`§a¤2²�¯k¨^ä9¨v¯m«^�Wi¨�¤^£�§t¦¬;�®m«F¯�¦¬7ºÅ§t«Wº�²�¯k¨^äO£

policy

mechanisms

getReadLock()
getWriteLock()
releaseLock()
......

insertLockRecord()
removeLockRecord()
findLockRecord()
deallocLock()
insertLockHolder()
removeLockHolder()
....

YJ�®WÆ Ü Æ`ÎÃ»F¬�²�¯k¨^äB�«F®;¨v¯m°-±`¯m«F¬%«B¤
§t¦¬�®m¦§�«m¤¬7º�¤�¯�§t²�²*¤�¦^§t«`£�§m¨�¤��¯m«W£�ËT�«�¤�»W�£¶¨7§�£�¬�ºk¬7§mºO·
²�¯k¨^äk£�§t¦¬X»W§t«`ºk²�¬7ºÊ¢B´¿¤�»F¬q§t±F±F²�i¨%§t¤��¯�«¿¾W£¥�«F®Ä¤»F¬
"HÌÃÏ^Æ

aspect CCpolicy {
1: resolveConflict(LC_Operands * op){
2: /*apply specific CC policy to resolve
3:   lock conflict*/
4: }
5:  pointcut getReadLockCall (LC_Operands * op)=
6:     cal l ( " voi d get ReadLock( LC_Oper ands* ) " ) &&ar gs( op) ;
7:  pointcut getReadWriteCall (LC_Operands * op)=
8:     cal l ( " voi d get Wr i t eLock( LC_Oper ands) " ) &&ar gs( op) ;
9:  advice getReadLockCall (op):
10:   void before (LC_Operands * op){
11:     if the write-lock is already held
12:       then
13:        /*there is a conflict which needs
14:         to be resolved by applying CC policy */
15:        resolveConflict(op);
16:    }
17:  advice getWriteLockCall (op):
18:    void before (LC_Operands * op){
19:      if write- or read-lock is already held
20:       then
21:         /*there is a conflict which needs
22:          to be resolved by applying CC policy */
23:         resolveConflict(op);
24:   }
25: }

YJ�®WÆFçkÆ`ÎÃ»F¬�¨v¯m«W¨v¾W¦�¦¬%«W¨%´�¨v¯m«m¤¦�¯m²6§�£�±`¬"¨�¤

ß�«F¬ §m£¥±*¬7¨v¤Ê¤»W§a¤��«^�W¾F¬7«W¨v¬"£Ê¤�»F¬ ±`¯m²��¨%´ ¯�µÀ¤»F¬
"HÌ�¹�¨^»W§�«F®��«F®.�¤^£<¢`¬7»W§KÁO�¯�¦7¹;i£q¤�»F¬.Ì¶Ì §�£�±`¬"¨�¤7¹
Â¶»Fi¨^»2ºk¬v½W«W¬7£J»F¯aÂL²�¯k¨^ä�¨v¯�«��Wi¨�¤£J£¥»W¯�¾F²iº�¢*¬ »W§�«Wºk²�¬7º
�«.¤�»W¬+£¥´k£¥¤�¬%°�ÆRYH�®�¾W¦�¬cç�£¥»F¯aÂÐ£Å¤»F¬�Ì¶Ì:§m£¥±*¬7¨v¤
oOo�� ];�.a����Å�°-±W²�¬7°-¬%«B¤��«F®(¤�»W¬�±*¬7££��°-i£¥¤�i¨�Ì¶Ì ±*¯�²�·
�¨%´ Ç å}·�çtå~" Ë@¡Ð¢F¢*¯t¤�¤�§t«`º 3 §t¦^¨vi§a·�''¯�²��«W§F¹ Ü)9-9 çmÏ^¹
§t«WºL�¤2»W§m£ £�¬%Á�¬7¦§�²}±`¯m�«m¤^¨v¾k¤^£2§t«`ºX§�ºkÁOi¨v¬"£vÆ�¡�£ ºk¬%·
½W«F¬7º¿¢O´q¤»F¬�®��Á�¬7«<ºF¬7£��®m«c®�¾Fiºk¬7²��«W¬7£%¹}¤�»F¬�±`¯m�«m¤�·
¨v¾k¤^£2¦¬vµy¬%¦2¤�¯'¤»F¬�¯�±*¬%¦^§a¤�¯�«W£���-�O���;�O�O�^]^�&� o �O�;� r s
§t«Wº����-� n _�a�������]^�&� o �;�;� r sqËy²��«F¬7£12Ä§t«`º : Ï^Æ�ÎÃ»F¬
½W¦£¥¤-±`¯m�«m¤^¨v¾k¤3�«B¤�¬%¦^¨v¬7±k¤£	¤»F¬'¨%§t²�²M¤�¯�¤»F¬�µy¾F«W¨�¤�¯�«
�^�-�;���;�-�O��]^�&� r sB¹WÂ¶»Fi¨^»Å®�¦^§t«B¤£�§�¦¬7§�ºÅ²�¯k¨^ä'¤�¯�¤»F¬
¤�¦^§t«W£§�¨v¤��¯�«�§t«Wº�¦¬7¨%¯�¦^ºF£Ã�¤��«�¤�»F¬	²�¯k¨^ä�¤§t¢W²�¬�Æ��O�°3·
�²i§�¦�²�´t¹�¤�»F¬'£�¬7¨v¯m«Wºâ±*¯��«B¤¨%¾k¤3�«B¤¬%¦^¨v¬%±F¤£	¤�»F¬'¨7§t²�² ¤¯
¤�»F¬ µy¾F«W¨�¤�¯�«�¤�»W§t¤�®m¦§�«m¤^£¶§-Â¶¦�¤¬�²�¯O¨^ä�§t«Wº�¦¬7¨%¯�¦^ºF£
�¤¼�«�¤�»W¬â²�¯O¨^ä+¤§t¢W²�¬�Æ�æM¬vµy¯�¦¬X®�¦^§t«B¤�«W®Ä§<¦¬7§mºÊ¯m¦
Â¶¦��¤�¬�²�¯k¨^ä*¹F¤�»W¬	§�ºFÁBi¨%¬7£2ËT²��«F¬"£ 9 · Ü)  §�«Wº ÜE: ·�ç&0BÏ�¾W£�¬
¤�»F¬�¾F«`ºk¬%¦²�´B�«F®�"HÌ¡�ï£Ã°-¬7¨^»W§�«Fi£¥°¢[�a�Z.�-��]^�&�^�^�^�O]-_^�
¤�¯L½W«Wºq¤»F¬'²�¯O¨^äX¦¬7¨%¯�¦^º�¹ §t«`ºÀ¤»F¬%«c¨^»F¬"¨^äâ�µ�¤»F¬%¦¬
�£�§�²�¯k¨^ä¼¨v¯m«^�Wi¨�¤7Æ�ª~µÐ§'¨v¯�«��Wi¨�¤�¬v³ki£�¤^£v¹�¤»F¬�§�ºFÁBi¨%¬7£
ºk¬7§�²MÂ¶�¤»À�¤	¢O´â¨%§�²�²��«F®�¤»F¬�²�¯O¨7§t²M§�£�±`¬"¨�¤;µy¾F«W¨�¤�¯�«
_^�.w�];�-�^� o ]&Z.[;�.a-��� r sMËy²��«F¬7£ Ü · 9 Ï^¹%Â¶»W¬%¦¬g¤�»F¬M¨v¯�«��Wi¨�¤
¦�¬"£¥¯m²�¾F¤��¯�«Li£ ºk¯m«F¬�¢B´L�°-±F²�¬%°-¬7«B¤��«F®(¤�»F¬ Ç å/·�çtå~"
Ì¶Ì�±*¯�²�i¨v´tÆ Ç ¬7«W¨v¬�¹}¤�»F¬ o;o�� ];�.a-����§m£¥±*¬7¨v¤3¨^»W§�«F®�¬"£
¤�»F¬�±*¯�²�i¨v´3¯tµH¤�»W¬£"HÌÄ¤¯ Ç å}·�çaåS"}Æ



0WÆÐ¡¤�Oå/ÍÃÌMÎM·¥"�Í�¦�Í~"XÉ+Ì�Í Î�¡�Ý�¡¡"O§��OªK�

¡�£�±*¬7¨�¤�·¸²�¬7Á�¬%²*É¿Ì�Í Î¿§�«W§t²�´k£��£ ¯tµJ¤�»F¬�¦¬7§�²�·¸¤��°-¬Ð£�´k£�·
¤�¬7° ¨%¯�°-±*¯m£��¤��¯�«F¬"º�¾W£��«W®�¨%¯�°-±*¯�«F¬7«B¤£g§t«Wº3§m£¥±*¬7¨v¤£
i£M¢W§�£�¬7º(¯�«6©

� §�£�±*¬7¨�¤�·¸²�¬7Á�¬%²�É+Ì�Í�Î0£�±`¬"¨v�½`¨%§t¤��¯�«`£Ð¯tµM¨v¯�°-±*¯t·
«F¬7«m¤^£Ð§t«`º(§m£¥±*¬7¨v¤£�ËT£�¬7¨v¤��¯�«¨0FÆ Ü Ï�¹W§t«Wº

� §�£�±*¬7¨�¤�·¸²�¬7Á�¬%²�É¿Ì�Í Î §�²�®m¯�¦�¤�»F°�¹/Â¶»Fi¨^»¿¤§täm¬7£
¤�»W¬�§m£¥±*¬7¨v¤¥·~²�¬%Á�¬7²}É¿Ì�Í Î]£�±`¬"¨v�½`¨7§a¤��¯m«W£2§�£;§t«
�«F±F¾k¤�§t«Wº9¨v¯�°-±W¾k¤�¬"£¶¤�»W¬ É¿Ì�Í Î�¯tµ}¤»F¬3¨v¯�°3·
±*¯�«F¬7«m¤^£¶ÂM¬7§KÁ�¬"º�Â¶�¤�»�§�£�±*¬7¨�¤^£�ËT£�¬7¨v¤��¯�«©0FÆ�ç�Ï^Æ

ª �54 Ú w¸nFs^�%x�6@eJsvras%�=U¼� ��V �tnWs^��f «M�^�ax@f@�Kh

ÎÃ»F¬Ð§m£¥±*¬7¨v¤¥·~²�¬7Á�¬7²mÉ¿Ì�Í Î<£�±`¬"¨v�½`¨%§t¤��¯�« ¯tµ6§t«-§�£�±`¬"¨�¤
§t«`º;§�¨%¯�°-±*¯�«F¬7«B¤ ¨v¯�«`£¥i£¥¤£H¯tµ6�«B¤�¬%¦«W§�²F§t«Wº;¬v³O¤¬%¦«W§t²
É¿Ì�Í Î�£¥±*¬7¨%�½*¨%§a¤�¯�«W£%Æ V �Ws fih`x�s�u�h6�a�¡U9� �£V w¸nFs^�vf56
«��^�txTf@�ah i£Ð§3½W³O¬"º�±W§t¦�¤�¯�µH¤»F¬ §m£¥±*¬7¨v¤¥·~²�¬7Á�¬7²6É+Ì�Í�Î
£�±`¬"¨v�½`¨%§t¤��¯�«�¹m§t«Wº��£�¯�¢F¤§t�«F¬"º3¢O´3£�´O°	¢*¯�²�i¨�É+Ì�Í�Î
§t«`§t²�´k£¥i£%Æ�ª~¤¶¦�¬7±F¦�¬"£¥¬7«B¤£�¤�»F¬�É¿Ì�Í Î+¯�µ�¤�»W¬2¨v¯kºk¬�«F¯t¤
¨^»W§�«F®�¬"º�¢B´'§m£¥±*¬7¨v¤�Â�¬"§KÁO�«W®FÆ V �Fs-s�¬�x~svu�h��t�¤U9� �£V
w¸nFs^�vf «��^�ax@f@�Kh i£�§�Áa§t¦i§t¢F²�¬�±W§t¦�¤�¯�µ}¤�»F¬3§�£�±*¬7¨�¤�·¸²�¬7Á�¬%²
É¿Ì�Í Î0£�±`¬"¨v�½`¨7§a¤��¯m«6¹�§m£��¤�¦¬%±F¦¬7£�¬%«B¤^£Ð¤»F¬3É+Ì�Í�Î
¯tµJ¤�»F¬2¨%¯kºk¬�¤�»W§t¤�¨%§t«�¢*¬�°-¯OºF�½`¬7º-¢O´(§m£¥±*¬7¨v¤¶Â�¬"§KÁm·
�«F®F¹B¸Æ ¬�Æ�¹BÂ¶»Fi¨^»3¤�¬%°-±*¯�¦^§t²W¢`¬7»W§KÁO�¯m¦ ¨%§�«�¢*¬�¨^»W§�«F®�¬"º
¢O´� ¥¬v³O¤�¬7¦�«W§�²P!��«��W¾F¬%«`¨v¬tÆ
ÎH§t¢F²�¬ Ü ®��Á�¬"£�¤�»F¬q¦�¬7²i§a¤��¯m«W£¥»W�±�¢*¬v¤�ÂM¬%¬%«.¨v¯�°-±*¯t·
«F¬7«m¤^£v¹F§m£¥±*¬7¨v¤£%¹k§�«Wº3¤»F¬�§�£�±`¬"¨�¤¥·~²�¬%Ám¬%²FÉ¿Ì�Í Î+£�±*¬7¨v�·
½`¨7§a¤��¯m«6Æ�ÎÃ»F¬'¤¬%°-±*¯�¦^§t²¶¢*¬%»W§KÁO�¯�¦-¯�µ�°-¬7¨^»W§�«Fi£¥°�£%¹
¢*¬%�«F®ã½F³k¬"º ±W§�¦¥¤^£â¯tµ'¤»F¬�¨v¯�°-±*¯�«W¬%«B¤%¹3ºk¯O¬7£q«F¯t¤
¨^»W§�«F®�¬�¢O´�§�£�±`¬"¨�¤�ÂM¬7§KÁO�«F®FÆ Ç ¬%«W¨%¬t¹W¤»F¬2É¿Ì�Í ÎH£Ð¯�µ
¤�»W¬Ð°-¬7¨^»W§�«Fi£¥°�£J�«;¤�»F¬�¨%¯�°-±*¯�«F¬7«B¤}§�¦�¬ÐºF¬v¤�¬7¦�°-�«F¬"º
¢O´ ¤�»F¬Ê�«B¤¬%¦«W§t²-É¿Ì�Í ÎH£v¹-£�±`¬"¨v�½W¬7º1§m£q£�´O°	¢*¯�²�i¨
¬v³k±F¦¬7££��¯m«W£%Æ�¡�£�¯m±`¬7¦§t¤��¯�«W£Å¨%§�«.¢*¬q°-¯kºk�½W¬"ºã¢O´
§�£�±*¬7¨�¤�Â�¬"§KÁO�«W®F¹/¤»F¬X§�£�±`¬"¨�¤¥·~²�¬%Ám¬%²¶É¿Ì�Í Îé£�±`¬"¨v�½F·
¨%§t¤��¯�«`£�¯tµÐ¯�±*¬%¦^§a¤�¯�«W£�¨%¯�«W£�i£�¤�¢*¯t¤�»À¯tµÃ½F³k¬7ºX�«B¤�¬7¦¥·
«W§�² É¿Ì�Í Î £�±*¬7¨v�½`¨7§a¤�¯m«W£¼§�«WºãÁa§t¦i§t¢F²�¬X¬v³O¤¬%¦«W§t²
É¿Ì�Í ÎÊ£�±*¬7¨v�½`¨7§a¤�¯m«W£%ÆmÍ}³O¤�¬7¦�«`§t²�É¿Ì�Í ÎJ£¶§�¦�¬�£�±`¬"¨�·
�½W¬7º�¤»F¦¯�¾F®m»�¾`£�§�®�¬-¯tµ¶°-¬"¨^»W§t«Fi£�°�£��«L¯m±`¬7¦§t¤��¯�«W£
§�£�§�£�±`¬"¨�¤�ÂM¬7§KÁO�«F®�¨^»`§t«F®m¬7£3¤»F¬¼¯�±*¬%¦^§a¤�¯�«À�°-±F²�¬%·
°-¬%«B¤^§a¤��¯m«�¢O´2¨^»W§�«F®��«F®Ã¤»F¬M«B¾W°	¢*¬%¦J¯tµW°-¬"¨^»W§t«Fi£�°�£
¾W£�¬7º ¢B´2¤�»F¬Ã¯�±*¬%¦^§a¤�¯�«6Æ��O�°-�²i§�¦�²�´t¹v§mºkÁO�¨%¬7£H§t²i£�¯Ð»W§KÁ�¬
½F³k¬7ºÀ�«m¤¬%¦«W§t² É+Ì�Í�Î]£�±`¬"¨v�½`¨%§t¤��¯�«`£2§t«WºÀÁa§t¦�§�¢F²�¬
¬v³O¤¬%¦«W§t²�É¿Ì�Í Î�£¥±*¬7¨%�½*¨%§a¤�¯�«W£%Æ

ÎJ§�¢F²�¬ Ü Æg¡�£�±`¬"¨�¤¥·~²�¬%Ám¬%²gÉ¿Ì�Í Î1£¥±*¬7¨%�½`¨%§t·
¤��¯m«W£M¯tµ}§�£�±`¬"¨�¤£¶§�«Wº�¨v¯m°-±`¯m«F¬%«B¤£

��%ö¸÷�ò������^®©��ý*ë ý�C%ö¸÷�ò������^®©��ý*ë
¯ ÷��¸ì����Kí îI	 C
° õ�÷�òI�^öTíïñ�� C C
û�ø�F%í
��÷¥î C C

YH�®�¾F¦¬7£m,�§t«Wº�0ã£¥»W¯aÂÑ¤�»W¬+§�£�±`¬"¨�¤¥·~²�¬%Ám¬%²;É+Ì�Í�Î
£�±`¬"¨v�½`¨%§t¤��¯�« ¯tµL¤�»W¬h"HÌ�Æ�YF¯�¦¿¬7§�¨^» °-¬"¨^»W§t«Fi£�°�¹
¤�»W¬<É+Ì�Í Î i£Xºk¬%¤�¬%¦°-�«F¬7º0¢O´0£¥´O°;¢`¯m²��¨âÉ+Ì�Í�Î
§t«`§t²�´k£¥i£�§t«Wº�£¥±*¬7¨%�½W¬7º�§�£¼§<£�´O°	¢*¯�²�i¨¼¬%³O±W¦�¬"£�£��¯�«
ËT£�¬%¬�½`®�¾F¦¬±,mÏ�Æ©YF¾F¦�¤�»W¬%¦°-¯�¦¬t¹�§ É+Ì�Í�Î £�±`¬"¨v�½F·
¨%§t¤��¯�«0¯tµ�§�«.¯m±`¬7¦§t¤��¯�«.¨v¯�«`£¥i£¥¤£Å¯tµ�¤»F¬c�«m¤¬%¦«W§t²

Internal
WCET

specification
of a

mechanism

mechanisms {
  mechanism{
    name insertLockRecord;
    wcet  1ms;
  }
  mechanism{
    name findLockRecord;
    wcet  0.5ms+noOfLocks*1ms  ;
  }
....
  mechanism{
    name insertLockHolder;
    wcet  4ms;
  }

....
}YJ�®WÆ²,FÆ ¡�£�±`¬"¨�¤�·¸²�¬%Ám¬%²MÉ¿Ì�Í Î]£�±`¬"¨v�½`¨7§a¤��¯m«W£ ¯�µ�¤»F¬

°-¬7¨^»W§�«Fi£¥°�£ ¯tµJ¤�»F¬�²�¯k¨^äO�«W®	¨v¯m°-±`¯m«F¬%«B¤

operations (noOfLocks){
  operation{
    name getReadLock;
    uses{
      findLockRecord     1;
      insertLockRecord   1;
      insertLockHolder   1;
    }
    intOperationWcet 1ms ;
  }
  operation{
    name getWriteLock;
    uses{
      findLockRecord     1;
      insertLockRecord   1;
      insertLockHolder   1;
    }
    intOperationWcet 4ms;
  }
....
}

External
WCET

specification
of an

operation

Internal
WCET

specification
of an

operation

YJ�®WÆ³0WÆ ¡�£�±`¬"¨�¤�·¸²�¬%Ám¬%²MÉ¿Ì�Í Î]£�±`¬"¨v�½`¨7§a¤��¯m«W£ ¯�µ�¤»F¬
±`¯m²��¨%´;µy¦§�°-¬%ÂM¯�¦ä;¯�µ�¤»F¬�²�¯O¨^äO�«F®;¨v¯�°-±*¯�«W¬%«B¤

aspect CCpolicy (noOfLocks){
  advice {
    name getReadLockCall;
    type before ;
    changes {
      name getReadLock ;
        uses {
          findLockRecord 1;

}
    }
    intAdviceWcet 4 ms;
  }
....
}

Internal WCET
specification

External WCET
specification

YJ�®WÆ�2OÆKÎÃ»F¬ §�£�±*¬7¨�¤�·¸²�¬7Á�¬%²KÉ¿Ì�Í ÎL£�±`¬"¨v�½`¨%§t¤��¯�«�¯tµO¤»F¬
o;o&� ];�.a-�&�3§�£�±*¬7¨�¤

É+Ì�Í Î £�±`¬"¨v�½`¨7§a¤��¯m« ®m�Ám¬%«5§�£&§ £�´O°	¢*¯�²�i¨.¬v³O·
±F¦�¬"£�£��¯�«0Ë�a�Z^�.´ � �-_^�-��a�]&Z n �O�-�OÏ�¹ §t«Wº¿¤�»W¬X¬v³O¤�¬7¦�«W§�²
É+Ì�Í Îã£�±*¬7¨v�½`¨7§a¤�¯m«�¬v³k±F¦¬7££¥¬"º�¤�»F¦¯�¾F®m»�¤�»F¬	«O¾F°3·
¢`¬7¦¶¯tµ�¤�°-¬7£M§t«�¯�±*¬%¦^§a¤��¯m«�¾W£�¬7£¶§;±W§t¦�¤�i¨%¾F²i§t¦/°-¬"¨^»k·
§t«Fi£�° ËT£�¬%¬�½W®�¾F¦¬�0BÏ�ÆH¡�£�¤�»W¬�°�§a³k�°�§t²H«O¾F°;¢`¬7¦2¯tµ
²�¯k¨^äk£��«�¤»F¬G"gÌL¨%§�«2Áa§t¦´t¹K�«^�W¾F¬7«W¨v�«F®Ã¤»F¬�¬%³k¬7¨v¾F¤��¯�«
¤��°-¬�¯tµ¶¤»F¬(¨%¯kºk¬t¹g¤�»W¬��«B¤�¬%¦«W§�²/É¿Ì�Í ÎJ£	¯tµÐ¯m±`¬7¦§t·
¤��¯�«W£(§t«Wº<°-¬"¨^»W§t«W�£�°�£;°�§K´À¢*¬Å¦¬%±W¦�¬"£¥¬7«m¤¬7º<§�£(§
µy¾F«W¨�¤�¯�«À¯�µ�¤»F¬(°�§t³k�°�§�²/«O¾F°;¢`¬7¦;¯�µ�²�¯k¨^äO£	�«â¤»F¬
£¥´k£¥¤�¬%°�¹k¸Æ ¬tÆ�¹;Z.]^´-[O��];�&�TwOÆ
ÎÃ»F¬�§m£¥±*¬7¨v¤¥·~²�¬%Á�¬7²ÀÉ¿Ì�Í Î £¥±*¬7¨%�½*¨%§a¤�¯�«5µy¯�¦ ¤»F¬
oOo�� ];�.a�����§m£¥±*¬7¨v¤%¹�¨^»W§�«F®��«F®3¤»F¬	±*¯�²�i¨v´(µy¦^§t°-¬%ÂM¯�¦ä
¯tµ�¤»F¬£"HÌ�¹`�£Ã£�»F¯aÂ¶«��«(½W®m¾F¦�¬£2kÆ



operationWcet ( operation )
1:   operationWcet  = 0
2:
3:   for  every advicei in the aspectk modifying the operation
4:     do
5:     if  around advice
6:       then
7:       operationWcet  = operationWcet + codeBlockWcet( advice i )
8:     if  before or after advice
9:       then
10:     operationWcet  = operationWcet + codeBlockWcet( advice i ) +
11:              codeBlockWcet( operation )
12:
13:   if operation calls other operations
14:     then
15:     for  every operationk called from the operation
16:       do
17:       operationWcet = operationWcet  + operationWcet( operation k )
18:
19:  return  operationWcet

codeBlock Wcet ( codeBlock )
1:   codeBlockWcet = intCodeBlockWcet
2:
3:    for  every mechanism i used by the codeBlock
4:      do
5:      codeBlockWcet = codeBlockWcet + wcet i*Ni
6:
7:   return  codeBlockWcet

YH�®FÆ   Æ�ÎÃ»F¬ã§t²�®m¯�¦�¤»F° µy¯�¦c§�£�±`¬"¨�¤�·¸²�¬%Ám¬%²(É+Ì�Í�Î
§�«W§t²�´k£¥i£

ÎÃ»F¬�£¥±*¬7¨%�½`¨%§t¤��¯�«��«W¨v²�¾WºF¬7£X¤»F¬��«B¤¬%¦«W§t²(É+Ì�Í�Î
£�±`¬"¨v�½`¨%§t¤��¯�«&Ë@£¥´O°;¢`¯m²��¨�¬%³k±F¦�¬"£�£��¯�«`Ï-¯tµ	§�«Ê§�ºFÁBi¨%¬
¤�»`§a¤q°-¯kºk�½W¬"º ¤�»F¬Ê¯�±*¬%¦^§a¤�¯m«6¹	§�«Wº�¤�»W¬¿¬v³O¤¬%¦«W§t²
É¿Ì�Í Î £�±`¬"¨v�½`¨%§t¤��¯�«�¹�@Æ ¬tÆ�¹H¤�»F¬(�«Fµy¯�¦°�§a¤��¯m«Å¯�µ¶¤�»F¬
°-¬7¨^»`§t«Fi£�°�£g¾W£¥¬"º�¢O´3¤�»W¬�§mºkÁO�¨%¬tÆ^YF¯m¦�¬%³k§�°-±F²�¬t¹m¤�»F¬
¢*¬vµy¯�¦¬/§�ºFÁBi¨%¬����-�;���O�O�O��]^��� o �;�;�g»W§�£�¢`¯�¤�»2§t«��«B¤�¬7¦¥·
«W§�²Ð§t«WºÄ§t«<¬v³O¤¬%¦«W§t²MÉ¿Ì�Í Î £�±*¬7¨v�½`¨7§a¤�¯m«6¹gÂ¶»Fi¨^»
£�±`¬"¨v�½W¬7£�¤�»W§t¤ ¤�»W¬(§�ºFÁBi¨%¬��^�-�;���;�-�O��]^�&� o �;�;�-½`«WºF£
¤�»W¬ ²�¯k¨^ä�¦¬7¨%¯�¦^º�¾W£¥�«F®¤[.a�Z.�O��];�&�^���^�-]-_^�M°-¬7¨^»W§�«Fi£¥°
¯tµ`¤�»F¬¶¯m±`¬7¦§t¤��¯�«R�^�-�;���;�-�O��]^�&��¯�«`¨v¬t¹a¤»O¾W£g�«^�W¾F¬7«W¨�·
�«F®�¤�»W¬Ð¤�¬7°-±`¯m¦§�²F¢*¬%»W§KÁO�¯�¦}¯�µ6¤�»F¬�¦�¬"§t²�·@¤�°-¬�£�´O£¥¤�¬7°
Â¶»F¬7«-¤�»F¬ o;o�� ];�.a-���2§�£�±`¬"¨�¤�i£ Â�¬"§KÁ�¬7º3�«B¤�¯2¤�»F¬"HÌ�Æ

ª � ÔcÚ w¸nFs^�%x�6@eJsvras%�=U¼� ��V Ú � oO�Ku�fyxy�B�

ÎÃ»F¬�§t²�®m¯�¦�¤»F°&µy¯m¦¶¨%§t²i¨%¾F²i§a¤��«F®�¤»F¬�É+Ì�Í Î¿¯tµg¨v¯�°3·
±*¯�«F¬7«m¤^£�ÂM¬7§KÁm¬7º�Â¶�¤�»	§�£�±`¬"¨�¤£%¹a¸Æ ¬�Æ�¹Kºk¬v¤¬%¦°-�«W�«W®Ã¤�»F¬
É¿Ì�Í Î<¯tµ�¤�»W¬�¦¬7§t²�·¸¤��°-¬Ã§�£�±`¬"¨�¤¥·~¯�¦�¬%«B¤�¬"º	£�´k£�¤¬%°�¹�i£
£�»F¯aÂ¶«2�«�½W®m¾F¦�¬   ÆtÎÃ»F¬M�«F±F¾k¤}ºF§a¤^§¶¤¯�¤»F¬M§�²�®�¯�¦�¤�»F°
i£â§�£�±*¬7¨�¤�·¸²�¬7Á�¬%²3É¿Ì�Í Î £�±`¬"¨v�½`¨%§t¤��¯�«`£Å¯�µ¼¨v¯�°-±*¯t·
«F¬7«m¤^£�§t«WºÅ§�£�±`¬"¨�¤£�¤�»`§a¤�£¥»F¯m¾F²iº'¢*¬	ÂM¬7§KÁm¬7º�¤�¯�±F¦¯t·
ºk¾W¨%¬�¤�»F¬'¦¬7£�¾F²�¤��«F®Å¦�¬"§t²�·@¤�°-¬�£¥´k£¥¤�¬%°�Æ/¡�£-�«m¤¬%¦«W§t²
É¿Ì�Í Î+£�±`¬"¨v�½`¨%§t¤��¯�«`£}§t¦¬�£¥´O°;¢`¯m²��¨�¬v³k±F¦¬7££��¯m«W£%¹��«
¤�»W¬9�«F�¤�i§t²�£�¤¬%±+¯�µ�¤�»F¬�§t«W§�²�´k£�i£'Ëy¢*¬vµy¯�¦¬Å§�±F±F²�´O�«F®
¤�»W¬3§�²�®�¯�¦�¤�»F°�ÏÃ§�²�²�¤»F¬-Áa§t¦�§�¢F²�¬7£¶¾`£¥¬"º9�«Å£�´O°	¢*¯�²�i¨
¬v³k±F¦¬7££��¯m«W£�§�¦�¬Mºk¬v¤¬7¨v¤�¬7º;§t«`º2¤»F¬%�¦HÁK§�²�¾F¬7£J¯�¢k¤^§t�«F¬"º
µy¦¯�° ¬7�¤»F¬%¦Ð§;»O¾F°�§�«�¾W£�¬%¦¶¯m¦Ð§t«�§t±F±F²�i¨%§t¤��¯�«�Æ
ÎÃ»F¬�§t²�®�¯m¦��¤�»W° ¨v¯m«W£¥i£¥¤£X¯�µ'¤�Â�¯0�«B¤¬%¦�·~ºk¬7±`¬7«Wºk¬7«m¤
±W§�¦¥¤^£�Ëi¤�¯m±k·�ºk¯aÂ¶«�ºF¬7£¨v¦�±F¤��¯�«`Ï�©
� ] � ��_��-��a�]�Z n �O�-� r sB¹}Â¶»Fi¨^»¿¤^§täm¬7£(¤�»F¬â§m£¥±*¬7¨v¤¥·
²�¬%Ám¬%²'É¿Ì�Í ÎÕ£�±`¬"¨v�½`¨%§t¤��¯�«`£q¯�µÀ¨v¯m°-±`¯m«F¬%«B¤£
§t«`º §�£�±`¬"¨�¤^£q§�«Wº1¨v¯m°-±F¾k¤�¬"£X¤»F¬¿É¿Ì�Í Î ¯�µ
¨v¯m°-±`¯m«F¬%«B¤^£ÅÂM¬7§KÁm¬7º.Â¶�¤�»�§�£�±`¬"¨�¤£L¢O´ ¨v¯�°3·

±F¾k¤��«F®À¤�»F¬�É¿Ì�Í Î ¯�µ	§t²�²�¯�±*¬%¦^§a¤��¯m«W£-�«+¤»F¬
¨v¯�°-±*¯�«W¬%«B¤M°-¯kºk�½W¬"º�¢O´(§m£¥±*¬7¨v¤¶Â�¬"§KÁB�«F®W¹O§�«Wº

� �-]O�^��µ.�O]^�&� n �-�-� r sB¹*Â¶»Fi¨^»Xi£;¨%§t²�²�¬7ºÅµy¦¯�°5¤»F¬
] � �-_��-��a�]&Z n �-�-� r sÃ¤�¯-¨v¯m°-±F¾k¤¬Ð¤�»W¬�É+Ì�Í Î¿¯tµ
§t«q§mºkÁOi¨v¬�¯m¦;§�«À¯�±*¬%¦^§a¤�¯�«L«F¯t¤3ÂM¬7§KÁ�¬"ºXÂ¶�¤�»
§�£�±`¬"¨�¤£�Ëy«W¯t¤�¬�¹�§�ºkÁOi¨v¬"£â§t«Wº ¯�±*¬%¦^§a¤��¯m«W£X¾W£�¬
°-¬7¨^»W§�«Fi£¥°�£�§�£Ã¢W§m£¥i¨�¢F²�¯O¨^äk£^Ï^Æ

] � �-_��-��a�]&Z n �-�-� r s�¨%¯�°-±F¾k¤¬7£/¤�»F¬�É+Ì�Í Î<¯�µ�§t«�¯m±k·
¬%¦^§a¤��¯m«�¤§täO�«F®+�«B¤�¯Ê§�¨%¨%¯�¾F«B¤Å¤�»W§t¤Å¤»F¬q¯m±`¬7¦§t¤��¯�«
°-�®m»B¤�¢*¬�°-¯kºk�½W¬"º�¢B´L§�£�±*¬7¨�¤	Â�¬"§KÁB�«F®WÆ@YF¯m¦2¬%Ám¬%¦´
§�ºkÁOi¨v¬gÂ¶�¤�»F�«�§t«2§m£¥±*¬7¨v¤6¤�»W§t¤�°-¯kºk�½W¬7£6§�«�¯m±`¬7¦§t¤��¯�«
Â�¬(«F¬%¬"ºL¤�¯Å¦�¬"¨%§t²i¨%¾F²i§a¤�¬	¤�»W¬�É¿Ì�Í Î�¯tµ¶¤»F¬�¯m±`¬7¦§t·
¤��¯�«6¹6ºk¬7±`¬7«Wºk�«F®�¯m«¼¤»F¬;§mºkÁOi¨v¬2¤�´O±*¬t¹6¸Æ ¬�Æ�¹�Â¶»F¬%¤�»F¬7¦
¤�»F¬¼§mºkÁO�¨%¬�i£;¤�´O±`¬'§�¦�¯m¾F«Wº�¹}¢*¬vµy¯�¦¬t¹/¯m¦�§aµi¤¬%¦7Æ ÎÃ»F¬
É+Ì�Í Î�¯�µg§�«�§�¦�¯m¾F«Wº�§�ºkÁOi¨v¬�i£¶¨%§�²�¨%¾F²i§a¤¬7º�ºk�¦¬7¨v¤�²�´
¢B´;§��O]O�;��µ.�;]^��� n �O�-� r sm¹%Â¶»F¬7¦�¬Ð§�¦�¯m¾F«Wº3§�ºkÁOi¨v¬Ã«F¯aÂ
�£�§-¨v¯kºk¬�¢F²�¯k¨^ä9Ëy²��«F¬"£�2K· : Ï^Æ*ÎÃ»F¬�É¿Ì�Í ÎJ£�¯tµg¢`¬%µy¯�¦¬
§t«Wº�§aµi¤¬%¦'§�ºkÁOi¨v¬"£(§�¦�¬L¨%§�²i¨v¾F²i§a¤¬7º<¢O´<¤§�äO�«W®À�«B¤�¯
§�¨%¨%¯�¾F«B¤�«W¯t¤�¯m«F²�´�¤»F¬/É¿Ì�Í ÎL¯tµF§�« §�ºkÁOi¨v¬/§m£�§Ð¨%¯kºk¬
¢F²�¯O¨^ä*¹W¢W¾k¤�§t²i£�¯;¤�»F¬ É+Ì�Í Î�¯�µg¤�»F¬2¯m±`¬7¦§t¤��¯�«�£��«`¨v¬
¤�»F¬Ã§�ºkÁOi¨v¬�¦�¾W«W£H¢`¬%µy¯�¦¬ ¯�¦}§tµi¤�¬%¦J¤�»W¬M¯m±`¬7¦§t¤��¯�«�ËT²��«W¬7£
¶ · Ü�Ü Ï�Æ"ª~µ`¤�»F¬Ã¯m±`¬7¦§t¤��¯�«�µy¯m¦HÂ¶»W�¨^»	Â�¬Ã§t¦¬M¦�¬"¨%§t²i¨%¾F²i§a¤¥·
�«W®2¤�»W¬�É¿Ì�Í Î+¨7§t²�²i£/¯�¤�»F¬7¦�¯m±`¬7¦§t¤��¯�«W£%¹�¤»F¬%«��«�¤»F¬
É+Ì�Í Îq¯tµ*¤�»W¬Ð¯�±*¬%¦^§a¤�¯m«2ÂM¬¶«F¬%¬"º ¤¯��«W¨v²�¾Wºk¬Ã§t²�²O¤»F¬
É+Ì�Í ÎH£g¯tµ`¬%Á�¬7¦�´�¯�¤�»F¬7¦H¯m±`¬7¦§t¤��¯�«2¨7§t²�²�¬7º-ËTÂ¶»Fi¨^»	§t¦¬
¨%§t²i¨%¾F²i§a¤�¬"º�¢O´�¤�»F¬;£�§�°-¬�±F¦��«W¨%�±F²�¬"Ï^ÆFÎÃ»O¾W£%¹`ÂM¬2«F¬7¬7º
¤�¯�»W§KÁ�¬;§�¦¬7¨%¾F¦^£¥�Á�¬	¨%§t²�²H¤�¯(¤�»W¬�] � �-_�����a�]&Z n �O�-� r s
�¤^£¥¬7²�µ�Ëy²��«F¬7£ Ü 0t· ÜE: Ï�Æ
�-]O�^��µ.�O]^�&� n �-�-� r s1i£0¾W£�¬7º µy¯�¦ ¨7§t²i¨v¾W²�§t¤��«F® ¤»F¬
É+Ì�Í Îâ¯tµ`§�¨v¯kºk¬ ¢W²�¯k¨^ä3ËI�O]O�^�&µ.�;]^�&�FÏ�¹%Â¶»Fi¨^»2¨%§�« ¢*¬
¬%�¤�»F¬7¦�§t«�§�ºFÁBi¨%¬H¯m¦�§t«�¯�±*¬%¦^§a¤�¯�«6Æ��O]O�^�&µ.�;]^�&� n �O�-� r s
ºk¯O¬7£�£�¯¶¢O´Ð½W¦^£�¤�¨7§t²i¨v¾W²�§t¤��«F® ¤�»F¬/Áa§�²�¾W¬H¯�µO¤�»F¬/�«B¤�¬7¦�«`§t²
É+Ì�Í Î+¯tµ�§�®m�Ám¬%«�¨%¯OºF¬�¢F²�¯k¨^ä ¢W§m£¥¬"º-¯�«(§ £�´B°;¢*¯�²�i¨
¬v³k±F¦¬7££¥�¯�«3Ëy²��«F¬ Ü Ï�ÆKÎÃ»W¬%«6¹7¤�¯Ð¯m¢k¤§��«�§�«2§�£�±`¬"¨�¤¥·~²�¬%Ám¬%²
É+Ì�Í Î&¯tµ §©�O]O�^�&µ.�;]^�&�*¹k¤»F¬ �«B¤�¬7¦�«`§t²�Áa§�²�¾W¬2¯tµ}¤»F¬
É+Ì�Í Îé�£(§t¾F®m°-¬%«B¤�¬"º<Â¶�¤�»c¤»F¬ÅÁa§�²�¾W¬¼¯tµ2¤»F¬�¬v³O·
¤�¬%¦«W§�²�É¿Ì�Í Î�Æ�ÎÃ»F¬;¬v³O¤�¬7¦�«`§t²JÉ+Ì�Í Î0i£�¨%¯�°-±F¾k¤¬7º
¾W£¥�«F®Ð¤�»F¬�¤�»F¬MÁa§t²�¾F¬"£�¯tµkÉ¿Ì�Í ÎLµy¯m¦J¬"§�¨^»2°-¬"¨^»W§t«W�£�°
¨%§t²�²�¬7ºÊ¢O´�¤�»F¬/�-]O�^��µ.�O]^�&�0Ëy²��«F¬"£1,a·�2�Ï�¹�£¥¾`¨^»ã¤�»W§t¤
¤�»F¬-Áa§t²�¾F¬;¯tµMÉ¿Ì�Í Î0¯�µÃ§�°-¬"¨^»W§t«Fi£�°:ËT§'£�´B°;¢*¯�²�i¨
¬v³k±F¦¬7££¥�¯�«*Ï�i£�°;¾F²�¤��±F²��¬7º�Â¶�¤�»�¤»F¬Ã«B¾W°	¢*¬%¦H¯tµF¤�°-¬7£
¤�»F¬��O]O�^�&µ.�;]^�&�;¾W£�¬7£M¤»F¬�°-¬7¨^»`§t«Fi£�° ËT²��«W¬�2mÏ^Æ
�B¤�¬7±W£/±*¬%¦�µy¯�¦°-¬7º;�«;¤�»F¬�§�²�®�¯�¦�¤�»F°&§�¦�¬Ð£�¾F°-°�§�¦��È%¬"º
�«¼½W®�¾F¦¬ : Æ�¡�£¥±*¬7¨v¤¥·~²�¬7Á�¬7²�É¿Ì�Í Î&§t«`§t²�´k£¥i£%¹W§t±F±F²��¬7º
¯�«X¤»F¬©"gÌ.Â�¬"§KÁ�¬7ºLÂ¶�¤»X¤�»F¬ o;o&� ];�.a-�&�Å§�£�±`¬"¨�¤%¹gi£
±F¦�¬"£¥¬7«B¤�¬7º9�«'½W®�¾W¦�¬ ¶ Æ�ÎÃ»F¬3§�£�±`¬"¨�¤�·¸²�¬%Ám¬%²�É+Ì�Í Î0¯tµ
¤�»F¬£"gÌcºk¬7±`¬7«WºF£¶¯m«�¤»F¬�É+Ì�Í�ÎJ£¶¯�µJ¤»F¬�¯�±*¬%¦^§a¤�¯m«W£
�«�¤»F¬q¨%¯�°-±*¯�«F¬7«B¤¼°-¯OºF�½`¬7º�¢O´�§m£¥±*¬7¨v¤ÅÂM¬7§KÁO�«F®FÆ
ÎÃ»F¬�§m£¥±*¬7¨v¤¥·~²�¬7Á�¬7²KÉ+Ì�Í Îâ¯tµk¤�»W¬~���-�O���;�O�O�^]^�&�¶¯�±*¬%¦�·
§a¤��¯m«�i£�¨7§t²i¨v¾F²i§t¤�¬7º3¢O´3½W¦^£¥¤Ã¨7§t²i¨v¾F²i§t¤��«F®�¤�»W¬�É¿Ì�Í Î
¯tµ;¤�»F¬X¯m±`¬7¦§t¤��¯�«+Â¶�¤»F¯�¾k¤9§m£¥±*¬7¨v¤¼§t«WºÊ¤�»W¬%«ã§t¾F®�·
°-¬%«B¤��«F®¼�¤;µy¯�¦;¤�»W¬�Áa§�²�¾W¬(¯�µÐÉ+Ì�Í�Î ¯tµ�§t«<§�ºkÁOi¨v¬
¤�»W§t¤M°-¯kºk�½W¬"º;¤�»F¬�¯�±*¬%¦^§a¤�¯m«¼ËT£�¬%¬�½W®�¾W¦�¬ ¶ Ï^ÆF¡�£�¨7§t«
¢`¬M£¥¬7¬%«6¹7µy¯�¦JºFPL�¬%¦¬%«B¤�«O¾F°;¢*¬%¦�¯�µO²�¯k¨^äk£6�«�¤�»F¬M£¥´k£¥¤�¬%°
¤�»Fi£ÃÂM¯�¾F²iº�¦¬7£�¾F²�¤Ã�«�ºkML�¬%¦¬%«B¤¶ÁK§�²�¾F¬7£M¯tµJÉ+Ì�Í�Î�Æ



(aspectualized)operationWcet   = operationWcet (without aspects) + (before/after)adviceWcet
(aspectualized)operationWcet  = (around)adviceWcet

operationWcet(without aspects) = codeBlockWcet  =  internalWcet + externalWcet  =  intOperationWcet  + ·      mechanism*usage
adviceWcet = codeBlockWcet   =   internalWcet + externalWcet  = intAdviceWcet + ·   mechanism*usage

YH�®FÆ : Æ��O¤�¬%±`£Ã±`¬7¦¥µy¯m¦�°-¬"º��«�¤»F¬2§t²�®m¯�¦�¤»F° µy¯�¦¶¯m¢k¤§��«W�«W®2¤�»W¬2§�£�±`¬"¨�¤¥·~²�¬%Ám¬%²`É+Ì�Í Î

(aspectualized)getReadLock
 = (1.1) = getReadLockWcet (without aspects)
    +  (before)getReadLockCallWcet
 = 11 + noOfLocks*2
    
where

getReadLockWcet(without aspects)
 = (2.1) = intOperationWcet +  ¸  mechanism*usage
 = 1 + findLockRecordWcet*1 + insertLockRecordWcet*1
    + insertLockHolderWcet*1
 = 1 + (0.5+noOfLocks*1)*1 + 1*1 + 1*4 = 6.5 + noOfLocks*1

adviceWcet
 = (2.2)  =  intAdviceWcet + ¸  mechanism*usage
 = 4 + 1*findLockRecordWcet
= 4.5 + noOfLocks*1

YH�®FÆ ¶ Æ9Í}³F§t°-±F²�¬�¯tµ+§�±F±F²�´O�«W®]¤»F¬]§�£�±*¬7¨�¤�·¸²�¬7Á�¬%²
É¿Ì�Í Î+§�²�®m¯�¦�¤�»F°�¤¯2¤�»W¬"gÌqÂ�¬"§KÁ�¬7º;Â¶�¤�»�¤�»F¬
o;o�� ]O�.a-���;§m£¥±*¬7¨v¤

2kÆ��Fá¡'1'¼¡�ÞB§

ª�«-¤»Fi£/±W§�±`¬7¦�ÂM¬Ð»W§KÁm¬Ð±F¦¬7£�¬%«B¤�¬"º-§t«�§�±F±F¦¯m§�¨^»;¤»W§a¤
¬%«`§t¢F²�¬7£J±F¦¬7ºki¨v¤§t¢W²�¬M§�£�±`¬"¨�¤}ÂM¬7§KÁO�«F®FÆKÎÃ»F¬¶§t±F±F¦¯m§m¨^»
i£/¨%§�²�²�¬"º	§m£¥±*¬7¨v¤¥·~²�¬%Á�¬7²OÉ+Ì�Í�Îc§t«W§�²�´k£�i£J§�«Wº3i£/¢W§m£¥¬"º
¯�«q§'«F¬%Â §�²�®�¯�¦�¤�»F°éµy¯�¦3§t«W§�²�´OÈ7�«W®�¤»F¬�É¿Ì�Í Î�¯�µ
¦¬7§t²�·¸¤��°-¬�£�¯tµi¤�ÂÃ§t¦¬2¨v¯m°-±`¯B£¥¬"º�¯tµ/§�£�±`¬"¨�¤^£�§t«`º'¨v¯�°3·
±*¯�«F¬7«m¤^£vÆ6ÎÃ»F¬;§t²�®�¯m¦��¤�»W° i£Ð¢W§m£¥¬"º�¯�«'¤»F¬;£�´O°	¢*¯�²�i¨
É¿Ì�Í Î §t«`§t²�´k£¥i£L¯tµ¼¦¬7§�²�·@¤�°-¬c£�¯tµi¤�ÂÃ§t¦¬¿£�´O£¥¤�¬7°�£vÆ
É+»F�²�¬Ã¤�»F¬�£¥´O°;¢`¯m²��¨ É¿Ì�Í Î<¤�¬"¨^»F«F+XB¾F¬¶±F¦¯aÁO�ºF¬7£}§t«
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ü�ý�¹Fý*ü�ý��³�6ý�þ
¡Ð¢F¢*¯t¤�¤%¹9Þ�Æ Û Æ¼§t«`º Ç Æ 3 §�¦¨%�§t·¥'¼¯�²��«W§ Ë Ü)9-9 ç�Ï�Æ

�F¨^»F¬7ºk¾W²��«F® ¦�¬"§t²�·@¤�°-¬�¤�¦^§t«W£§�¨v¤��¯�«W£%©�¡ ±*¬%¦�·
µy¯m¦�°�§�«W¨v¬�¬7ÁK§�²�¾W§a¤�¯m«6Æ�Ú � � V u�ahWw%���%x@f@�KhWwÅ�ah
|;�ax�� Q �awvs2�Wzaw�x�s��;w¡º�» Ë�,mÏ�¹�2 Ü ,�¼^2   èkÆ

æ�¬7¦�«`§a¤%¹ 3 Æ`§t«Wº�¡2Æ*æM¾F¦«W£2Ë@ç�è�èmèmÏ^ÆW¡�«¼§t±F±W¦�¯B§�¨^»�¤¯
£�´O°	¢*¯�²�i¨�ÂM¯�¦^£�¤�·~¨7§�£�¬2¬v³k¬7¨%¾k¤��¯m«¼¤��°-¬;§t«W§�²�´k£�i£vÆ
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Î�¬"§t°�¹
ÎÃ»W¬�¡�£�±`¬"¨�¤�>qË¸çtè�èBç�Ï�ÆJÎÃ»F¬(¡�£¥±*¬7¨v¤È>9±F¦�¯m®�¦^§t°3·
°-�«F®�®m¾Fiºk¬tÆ;É�¬7¦�¯K³(Ì�¯m¦�±*¯�¦^§a¤�¯m«6Æm¡JÁa§t�²i§t¢F²�¬¶§a¤7©
»B¤�¤�±6©Ê���t§�£�±`¬"¨�¤5%vÆ ¯�¦®;�tºk¯k¨��tºki£�¤$�K±F¦¯�®m®t¾Fiºk¬E�BÆ

Î�¬�(�§�«F¯aÁO*t¹L¡2Æ�¹Äà2Æ<ÝÐ´k£�¤¦�Çm°�¹Ä>FÆ Ç §t«W££¥¯m« §�«Wº
Ì�Æ Ý�¯�¦^£�¤¦�Çm° Ë¸çtèmè�,mÏ�Æ�ÎJ¯aÂÃ§t¦^ºF£ §m£¥±*¬7¨v¤�¾W§�²
¨%¯�°-±*¯�«F¬7«B¤¥·~¢W§�£�¬7º'¦¬7§�²�·@¤�°-¬	£¥´k£¥¤�¬%°�£�ºk¬7Á�¬7²�¯m±k·
°-¬7«B¤%ÆÐª�«6©�½ u�7�^s^s^�KfihOotwâ���Lxy�FsËÀ V �H� Ú ÔOÖ�Ö�×aÆ
�k±F¦��«F®m¬%¦�·I¦}¬7¦�²i§�®FÆmÎH§t�ÂÃ§t«6Æ


