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Ù¥Ú`ÛUådãCà¥à¥×·ïh×�æw×·Ù£è�Ùyã¼é�àyÛnÙ¥Ú`ÛIß¯Ü�ß¯æ·èEà¥×¡à#ß¯Ü�â@àyèEÜ7Ù¥Ú7Û�à¥×Fà�ÙyãOãOæFà�ß�ó*ß¯×wæFß1ï`æ·Û�é�à¥×FÜ7á�Ù¥Ú�Û��������UÝ[ã7â`Û�à¥×·áCÜ@ä�ÛvÙ¥Ú`ãOâ`ãCæFã¯á¯è¯ð
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÷ Ú`Û�åhÚ�ß¯àyÛ�ê<ãCæFæ·ã*í(×wÜ`áUÙ¥Ú`Û#únû+üÄàyådÛ�Ýv×·ø´Ývß1Ù¥×·ãCÜ�×wà|Ù¥Ú�ß1ÙAã¯êdÛ[ç7ÙyÞDß¯Ý[Ù¥×·ãCÜ�ã¯êYê�é�ÜEÝ[Ù¥×·ãCÜ�ß¯æ�ß¯Ü�â¼àyÙyÞ�é�Ý[Ù¥é`ÞDß¯æ`×FÜ`êFã¯Þ�ä¼ß1Ù¥×·ãCÜ
ê<Þ¥ãCä Ù¥Ú`Û¼únû�ü â�ß1Ù¥ß1ïhß¯àyÛ¼á¯Û�Ü`ÛvÞDß1Ù¥×FÜ`á@ß�ÙyÛ[çEÙ¥é�ß¯æMà�é�ä�ä�ß1Þ¥è�ã¯ê(Ù¥Ú`Û¼únû+ü�àyådÛ�Ýv×·ø´Ývß1Ù¥×·ãCÜ�à�ð ÷ Ú�×FàUÝ[ãCÜ7Ù¥ß¯×FÜ´àUÙ¥Ú`Û



æF×¡àyÙ#ã¯ê²Ù¥Ú`Û�ä�ãOâ�é�æ�Û�àD��Ývæwß¯à¥àyÛ�à #(ß¯Ü´â�Ù¥Ú`Û�×·Þ#×FÜbÙyÛvÞ�Ý[ãCÜ�Ü`Û�Ý[Ù¥×FãCÜ�àD��â�×·ÞµÛ�Ý[Ù½â�ÛvåhÛ�Ü�â�Û�Ü�Ýv×·Û�à�ß¯Ü�â@à�Ú�ß1Þ¥Û�â!ó1ß1Þ�×Fß1ï´æ�Û�à #Dð
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÷ Ú`Û
Ü`Û[çEÙUå´Ú�ß¯à¥Û�ß1ê>ÙyÛvÞ�Ù¥Ú�Û�ú¨û�ü â´ß1Ù¥ß!ï´ß¯àyÛ
Û[çEå´æ·ã¯Þ�ß1Ù¥×·ãCÜòä¼ß1ìCÛ�à�é�àyÛ
ã¯ê(ß!í(Ûvï`ë°ï´ß¯àyÛ�âò×wÜOÙyÛvÞ�êwß¯Ý[Û¼ß¯Ü�â�ß¯Ý[Ù¥àIß¯à
ß¯Ü!×FÜ7ÙyÛvÞ�ä
Û�âE×Fß1ÙyÛUæFß�èCÛvÞ{ïhÛvÙ¬í(ÛvÛ�Ü©únû�ü�ß¯Ü�â!Ý[ãOâ`Û�à�×·áCÜið û+ã¯Þ¥ÛU×FÜ7ê>ã¯Þ�ä¼ß1Ù¥×·ãCÜ!ß1ïhãCé`Ù(Ù¥Ú�×wàMå´Ú´ß¯àyÛKíK×Fæ¡æhïdÛnáC×·óCÛ�Ü©×FÜ
 7Û�Ý[Ù¥×·ãCÜ��`ð��Oð
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÷ Ú`Û»ï´ß¯ÝDìbë°Û�Ü�âIã¯ê�Ù¥Ú`Û{å�Þ¥ã¯ådãCàyÛ�âgä
ÛvÙ¥Ú`ã7â`ãCæ·ã¯á¯èI×wà~Ù¥Ú`Û��������»Ý[ãOâ`Û�à�×·áCÜ 2 ã�írÙ¥Ú�ß1Ùp×Fà²â`Ûvå´×¡Ý[ÙyÛ�â'×FÜ�Ù¥Ú�ÛMïdã¯ÙyÙyãOäöå´ß1Þ¥Ù
ã¯ê �p×·áCé�Þ¥Û#41ð ÷ Ú`Û�àyè7à¥ÙyÛ�ä ×Fàpâ`Û�à¥Ý[Þ�×·ï´Û�â�ß1Ù|Ù¥Ú`Û(ïhÛ�Ú´ßZóE×·ã¯Þ�ß¯æEæ·ÛvóCÛ�æEß¯à|ßUÜ`ÛvÙ¬í(ã¯Þ¥ì�ã¯êdâ�×Fà¥Ý[Þ¥ÛvÙyÛ(ÛvóCÛ�Ü7Ùpä
ãOâ�Û�æFà �<Ù¥ß¯àyìEà #
Ù¥Ú�ß1Ù{Ývß¯Ü¼Ý[ãCä�ä'é�Ü�×¡Ývß1ÙyÛKï7ègïdã¯Ù¥Ú�ä
Û�ß¯Ü´à|ã¯êiÛvóCÛ�Ü7Ù¥àAß¯à»í{Û�æ¡æhß¯àMà¥Ú�ß1Þ�Û�â
ó*ß1ÞD×Fß1ï´æ�Û�àvð ÷ Ú`ãCà¥Û#ä
ãOâ`Û�æwàMÚ�ß�óCÛ#ß�å´Þ¥Û�Ýv×FàyÛ
àyÛ�ä�ß¯Ü7Ù¥×FÝvàpß¯Ü�â'ß1Þ¥Û(í#ÞD×�ÙyÙyÛ�Ü
×wÜ� 7èEàyÙyÛ�ä 
nð �`ã¯Þ|Û�ß¯ÝvÚgä
ã7â�é�æ·Û(×FÜIÙ¥Ú`Û�àyè7à¥ÙyÛ�ä à¥åhÛ�Ýv×·øhÝvß1Ù¥×·ãCÜiîC�������{Ývß¯Ü'àyèEÜ7Ù¥Ú`Û�à¥× HvÛ
ß/Ú�ß1Þ�â`í{ß1Þ¥Û!Ü`ÛvÙ¥æF×FàyÙvîAßÄàyã¯ê<Ù£í�ß1Þ¥Û©å�Þ¥ã¯á¯ÞDß¯ä ß¯Ü´â5Ù¥Ú�Û©×FÜ7Ù¬ÛvÞ¥ê�ß¯Ý[Û�à'ïhÛvÙ¬í(ÛvÛ�ÜrÚ´ß1Þ�â`í�ß1ÞµÛ!ß¯Ü´â5àyã¯ê<Ù¬í(ß1Þ�Û¯î|ï´ß¯àyÛ�ârãCÜ
å´ß1Þ¥Ù¥×FÙ¥×�ãCÜ´×FÜ`á#ß¯Ü�âUÝ[ãCä�ä'é�Ü´×�Ývß1Ù¥×FãCÜ�ä�ß1å�åh×�Ü�á#×FÜ`ê<ã¯Þ�ä'ß1Ù¥×·ãCÜUáC×·óCÛ�Ü�ä�ß¯ÜEé7ß¯æwæ·è½ïEè½Ù¥Ú�ÛMé�àyÛvÞiãCÜIß�ä
ãOâ�é´æ·Û|ïEèKä
ã7â�é�æ·Û
ï´ß¯à¥×wàvð �{Û�Ú�ß�óE×·ã¯Þ�ß¯æ  7èEàyÙyÛ�ä 
 Ý[ã1ë«à¥×Fä'é�æ¡ß1Ù¥×·ãCÜ0×wà�é�àyÛ�âòÙyã�ÙyÛ�àyÙ�Ù¥Ú`Û¼ïhÛ�Ú�ß�óE×·ã¯Þ�ã¯ê(Ù¥Ú`Û¼àyèEàyÙyÛ�ä%ß¯Ü�âòÙyã+ådÛvÞ¥ê<ã¯Þ�ä
Ú�ß1Þ�â�í(ß1ÞµÛ('*àyã¯ê<Ùyí�ß1Þ¥Û@å´ß1Þ�Ù¥×·Ù¥×�ãCÜ�×FÜ`á�×FÜ�ßòÝvæFãCàyÛ�âÂæ·ãOã¯å~ð �¨â�â�×�Ù¥×·ãCÜ�ß¯æ�â`ÛvÙ¥ß¯×wæFà'Þ¥ÛváCß1Þ�â�×wÜ`á�×FÜrå´ß1Þ¥Ù¥×FÝvé´æ�ß1Þ©àyã¯ê<Ù£í�ß1Þ¥Û
àyèEÜ7Ù¥ÚOÛ�à�×Fàvî�×FÜ7ÙyÛvÞ¥êwß¯Ý[ÛIá¯Û�Ü`ÛvÞ�ß1Ù¥×·ãCÜ+ß¯Ü�â@Ý[ã1ë«à¥×Fä'é�æ¡ß1Ù¥×·ãCÜ@í½×·Ù¥Ú�×¡Ü ��������ß1Þ¥Û�å�Þ�ã�ób×wâ`Û�â�×FÜ�ý üqß�ù$
�&+�°ð"�¨ãbã7â+Û�àyÙ¥×wä�ß1ÙyÛ�à
ã¯ê´ïdã¯Ù¥Ú'Ú�ß1Þ�â`í�ß1ÞµÛ�ß¯Ü�â'àyã¯ê<Ù£í�ß1Þ¥Û{åhÛvÞ�ê>ã¯Þ�ä¼ß¯Ü�Ý[Û{ß¯Ü´âIådã*í{ÛvÞ|ß1Þ¥Û(ã¯ê´Ý[ÞDé�Ýv×Fß¯æE×Fägåhã¯Þ�Ù¥ß¯Ü�Ý[Û#×FÜIÙ¥Ú�×FàPå´Ú�ß¯àyÛ(×FÜIã¯Þ�â`ÛvÞpÙyã
ß�óCãC×FâgÝ[ãCàyÙ¥æ·è�â`Û�à�×·áCÜ�Þ�Û[ë«×·ÙyÛvÞ�ß1Ù¥×·ãCÜ�à�ð �������»å�Þ¥ã*ób×Fâ`Û�àPÙ¥Ú`Û�é�Ü�×¡ô7é`Û{åhãCà¥à�×·ï`×FæF×�Ù£è�ÙyãnÝ9Ú�ß¯Ü`á¯Û{Ù¥Ú`Û(Ú�ß1Þ�â`í�ß1ÞµÛ('*àyã¯ê<Ùyí�ß1Þ¥Û
×Fä
å`æ·Û�ä�Û�ÜOÙ¥ß1Ù¥×FãCÜ�ã¯ê|Û�ß¯ÝDÚ�Ý[ãCä
ådãCÜ`Û�Ü7ÙK×FÜ�Ù¥Ú�Û�àyèEàyÙyÛ�ä ïEè�à¥×Fägå´æ·è!Ý9Ú�ß¯Ü`áC×FÜ7á�ß¯Ü�×Fä
å´æ�Û�ä
Û�Ü7Ù¥ß1Ù¥×·ãCÜ+å´ß1Þ�ß¯ä
ÛvÙyÛvÞ¨×FÜ
Ù¥Ú`Û©í(Ûvï0ï�Þ¥ã*í½à¬ÛvÞ�ð ÷ Ú`Û¼à�ß¯ä
Û©à�×Fä'é7æwß1Ù¥×·ãCÜ5Ý[ã7â`Û!×FàIé´àyÛ�â�Ùyã/à¥×Fä'éEæFß1ÙyÛ©Ù¥Ú`Û¼ê�é�Ü�Ý[Ù¥×·ãCÜ´ß¯æ�×FÙ£èòê<ã¯ÞIïdã¯Ù¥Ú&Ú�ß1Þ�â7í�ß1Þ¥Û
ß¯Ü�â©àyã¯ê<Ù£í�ß1Þ¥Ûn×Fä
å`æ·Û�ä
Û�Ü7Ù¥ß1Ù¥×·ãCÜ´àvð ÷ Ú`ÛKãCÜ´æ·è
Ù¥Ú�×FÜ7áCà{Ù¥Ú�ß1Ù�ÝDÚ´ß¯Ü`á¯Û¨ß1Þ�ÛKÙ¥Ú`Ûnâ`Û�æFß�è�ß¯Ü�Ü`ã¯Ù¥ß1Ù¥×FãCÜ�à{Ù¥Ú�ß1Ù{ß1Þ�Û¨é�à¥Û�â¼ê<ã¯Þ
ä
ã7â`Û�æF×FÜ7á'åhÛvÞ�ê>ã¯Þ�ä¼ß¯Ü�Ý[ÛKß¯Ü�â�ådã�í(ÛvÞ(Ý[ãCÜ�à¥é�ä
å´Ù¥×�ãCÜ!ß¯Ü�â©ß¯æFàyãgÙ¥Ú`Ûnà¥Ý9Ú`Û�â�éEæF×FÜ7ágåhãCæF×wÝ[è
ã¯ê~Ù¥Ú`Ûnä
ãOâ�é´æ·ÛK×FÜ¼ã¯Þ�â`ÛvÞ{Ùyã
ä
ã7â`Û�æ~à¥Ú�ß1Þ�Û�â�àyè7à¥ÙyÛ�ä Þ¥Û�àyãCé`ÞDÝ[Û�à#æF×·ìCÛnÙ¥Ú`Û 
 !MúIð
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÷ Ú`Û
æF×wÜOìÄïdÛvÙ£í(ÛvÛ�Üòúnû+ü�àyådÛ�Ýv×·ø´Ývß1Ù¥×·ãCÜ�àUß¯Ü´âòß¯ÜòÛ[çE×wàyÙ¥×¡Ü`á@ä
ÛvÙ¥Ú`ã7â`ãCæ·ã¯á¯è/ê>ã¯Þ�Ú´ß1Þ�â`í�ß1Þ¥Û('*àyã¯ê<Ùyí�ß1Þ¥Û
Ý[ãOâ`Û�à¥×FáCÜ�×Fà
Ù¥Ú`Û¼Ý[ã¯Þ�Û¼ã¯ê�Ù¥Ú�×Fà�å´ß1åhÛvÞZð��Kê>ÙyÛvÞIÙ¥Ú`Û�ß1å´å´æ¡×FÝvß1Ù¥×·ãCÜ0×wà�ä
ãOâ�Û�æ·Û�â0ß¯Ü�â0ß¯Ü�ß¯æ·è"HvÛ�â0é�à¥×wÜOá�Ù¥Ú`Û¼únû+ü�ÙyãOãCæ îPí(Û�á¯ÛvÙ'ß
Þ¥ÛvådãCà¥×·Ùyã¯Þ¥è/Ù¥Ú�ß1ÙIÝ[ãCÜOÙ¥ß¯×wÜ�à�×FÜ`ê<ã¯Þ�ä'ß1Ù¥×·ãCÜ0ã¯ê�Ù¥Ú`Û¼ä
ã7â`Û�æM×FÜ�Ù¥Ú`Û¼×FÜ7Ù¬ÛvÞ�Ü�ß¯æMâ´ß1Ù¥ß1ï´ß¯àyÛ¯ð!ÖòÛ�Ú�ß�óCÛ�é�à¥Û�â0þ½Ú´ß1å´àyãOâ�è
ê<Þ¥ãCä �«ë«üqã¯áC×¡çdî �¬Ü´Ý1ð¾ß¯à�ú¨û�ü Ùyãbã7æ ð ÖòÛ�Ú�ß�óCÛ�ê<ãCé�Ü�â óCÛvÞ¥è é�àyÛvê�é�æ½Ù¥Ú�Û3� ! � / à!å�Þ¥ã*ó7×¡â`Û�â�ïEèÂþ½Ú´ß1å´àyãOâ�èÂÙyã
Û[çEÙyÞ�ß¯Ý[Ù
Ù¥Ú`Û!×FÜ`êFã¯Þ�ä¼ß1Ù¥×·ãCÜrê>Þ¥ãCä Ù¥Ú`Û©Þ¥ÛvådãCà¥×·Ùyã¯Þ¥è5ß¯Ü�ârá¯Û�Ü`ÛvÞ�ß1ÙyÛ!Ù¥Ú`Û�×FÜ7å´é`Ùgø´æ·Û�àIê>ã¯Þ'Ù¥Ú`Û5� 
�ñ. �Û�ÜOóE×�Þ¥ãCÜ�ä
Û�Ü7Ùvð
÷ Ú`ÛUÙyÞDß¯Ü�àyê<ã¯Þ�ä�ß1Ù¥×·ãCÜ!å�Þ�ãOÝ[Û�à¥à#Ú´ß¯à�Ù£í(ã
å´Ú´ß¯àyÛ�à 6

41ð½Ý[ã7â`Û�á¯Û�Ü�ÛvÞ�ß1Ù¥×·ãCÜ�ê<ã¯Þ½àyèEÜ7Ù¥ÚOÛ�à�× H�ß1ï´æ·Û�ä
ã7â`Û�æFàvî�ß¯Ü´â
�7ð#Û[çEådã¯Þ¥Ù#ã¯êpàyÙyÞ�é�Ý[Ù¥é`ÞDß¯æi×FÜ`êFã¯Þ�ä¼ß1Ù¥×·ãCÜ

÷ Ú`Û�à¥Û
Ù£í(ã!å´Ú�ß¯àyÛ�àníK×Fæ¡æpïhÛ¼â�Û�à¥Ý[Þ�×�ïhÛ�â0×FÜ  7Û�Ý[Ù¥×·ãCÜ�à �`ð �@ß¯Ü�â �`ð547îPÞ�Û�àyåhÛ�Ý[Ù¥×FóCÛ�æ�è¯îPß1ê<ÙyÛvÞ�Ú�ß�ó7×FÜ7á@í�ß¯æ·ìbÛ�â�Ù¥Ú�Þ¥ãCé`áCÚ
ß¯Ü�Û[ç`ß¯ä
å´æ·ÛUã¯êpúnû+ürä
ãOâ�Û�æF×FÜ7á`ð
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ü~ÛvÙgé�à�àyÙ¥ß1Þ�ÙIâ`Û�à¥Ý[ÞD×·ï`×FÜ`á@Ù¥Ú`Û
(*) / '�0(%�ß1å�åhæ�×wÝvß1Ù¥×·ãCÜ�Ù¥Ú�ß1Ùg×Fà�ß�à¥ä�ß¯æFæ|àyèEàyÙyÛ�ä%Ù¥Ú�ß1Ù�íK×�æwæAß¯æFæ·ã*í é�àUÙyãÄàyÛvÛ¼Û�Ü�ãCé`áCÚ
â`ÛvÙ¥ß¯×Fæwà�ß1ïhãCé`ÙKÙ¥Ú`Û�ã*óCÛvÞ�ß¯æFæiä�ÛvÙ¥Ú`ãOâ`ãCæFã¯á¯è¯ð ÷ Ú�ÛUê<é�Ü´Ý[Ù¥×�ãCÜ+ã¯êpÙ¥Ú`Û�àyèEàyÙyÛ�ä ×Fà#Ùyã¼Þ¥Û�ß¯â@ß¼á¯Þ�ß�è©à¥Ývß¯æFÛ�×Fä�ß1á¯Û�à¥Ùyã¯Þ¥Û�â



×FÜ�ß¯Ü0×FÜ`å`é`Ù�ä
Û�ä�ã¯Þ¥è¯îPådÛvÞ¥ê<ã¯Þ�ä ß�øhæ·ÙyÛvÞ�×¡Ü`á@å�Þ�ãOÝ[Û�à¥à�ï´ß¯àyÛ�â�ãCÜ5×·ÙyÛvÞ�ß1Ù¥×·óbÛ�æ�èòà¥é�ï´à¬Ù¥×·Ù¥é`Ù¥×FÜ7á�ß¯â1ùyß¯Ý[Û�Ü7Ù�Ü�×¡Ü`Û¼åhãC×FÜ7Ù
à¥ô7é�ß1Þ¥Û�àpí½×�Ù¥Ú'Ù¥Ú`Û�ß�óCÛvÞ�ß1á¯Û�ã¯êdÙ¥Ú`Û�×·Þpá¯Þ�ß�è�ó1ß¯æFé`Û�àpß¯Ü�â'ø´ÜEß¯æFæFè�àyÙyã¯Þ�×FÜ�á¨Ù¥Ú�Û{øhæ·ÙyÛvÞ¥Û�â'×Fä�ß1á¯Û�×FÜgÙ¥Ú`Û(ãCé`Ùyå´é�Ùpä�Û�ä
ã¯Þ¥è¯ð
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�p×·áCé`Þ¥Û��"6 ÷ Ú`Ûná¯ø´æ·ÙyÛvÞ#å´Þ¥ã¯ï´æ�Û�ä â`Û�à¥Ý[ÞD×·åEÙ¥×·ãCÜið
÷ Ú�Û'à¥åhÛ�Ýv×·øhÝvß1Ù¥×·ãCÜÄã¯êMÙ¥Ú`Û�àyèEàyÙyÛ�ä ×Fànß¯ànê<ãCæFæ·ã*í�àvð �KóCÛ(
{ãCÜ7ÙyÞ¥ãCæp×Fà¨Ù¥Ú`Û'ãCÜ�æ·è�ä
ãOâ�é´æ·Û'Ù¥Ú�ß1ÙUÝvß¯Ü�ß¯ÝvÝ[Û�à¥àUïdã¯Ù¥Ú

Ù¥Ú`Ûg×FÜ`å`é`ÙKß¯Ü´â@ãCé`Ùyå´é�Ù½ä
Û�ä
ã¯Þ�×FÛ�àvð��½ê<ÙyÛvÞnÚ�ßZóE×¡Ü`á¼Þ�Û�Ý[Û�×·óCÛ�â@Ù¥Ú�Û��:% + (H% 0����#à¥×·áCÜ´ß¯æ~ê<Þ¥ãCä Ù¥Ú`Ûgä
ãOâ´é�æ·ÛIû�ß¯×FÜ 
(ÜbÙyÞ�î
×·ÙgàyÙ¥ß1Þ¥Ù¥àgÞ¥ÛvÙyÞ�×·ÛvóE×FÜ7á/Ù¥Ú`Û!×FÜ7å´é`ÙI×wä�ß1á¯Û¯îAÜ�×FÜ7Û!åhãC×wÜOÙ¥àIß1Ù
ß+Ù¥×Fä�Û¯î|ê>Þ¥ãCä%Ù¥Ú`Û!×FÜ`å`é`Ù'ä
Û�ä
ã¯Þ¥è�ß¯Ü´â5åhß¯à¥àyÛ�àIÙ¥Ú`Û�ä
ÙyãÄÙ¥Ú`Û�ä
ã7â�é�æ·Û©ßZóbÛ �Kâ�â�ÛvÞIß¯Ü�ârà¥×·áCÜ�ß¯æ¡àIÙ¥Ú`Û!ßZó1ß¯×Fæ¡ß1ï´×FæF×�Ù¬èòã¯ê#Ü`Ûví-×FÜ`å`é`ÙIâ´ß1Ù¥ß+ïEèòÞ�ß¯×Fà�×�Ü�á+Ù¥Ú`Û©à¥×·áCÜ�ß¯æ )7, % 0 #����1ð
÷ Ú`Ûnä
ã7â�é�æ�ÛUßZóCÛ �¨â�â`ÛvÞ{Ù¥Ú`Û�Ü!Ý[ãCä
å´é�ÙyÛ�à»Ù¥Ú�Û¨ß�óCÛvÞ�ß1á¯ÛUß¯Ü�â!àyÛ�Ü�â´àMï´ß¯ÝDì�Ù¥Ú`Û¨Þ¥Û�à¥é´æ�Ù(Ùyã �KóCÛ(
{ãCÜ7ÙyÞ¥ãCæhÙ¥Ú`Þ¥ãCé`áCÚ�Ù¥Ú`Û
+�	�	�à¥×·áCÜ�ß¯æpß¯Ü�âÄÞ�ß¯×Fà¥Û�àKÙ¥Ú�Û'à�×·áCÜ�ß¯æ�+�
�'*% 0 #����*ð ��ÙnÙ¥Ú�×FàKåhãC×wÜOÙvî �KóCÛ(
{ãCÜ7ÙyÞ¥ãCæpàyÙ¥ß1Þ¥Ù¥àUß!Ü`Ûví¾Ý[ãCä�å´é`Ù¥ß1Ù¥×·ãCÜið �½ê<ÙyÛvÞ
Ù¥Ú`ÛUÛ�Ü7Ù¥×·Þ¥ÛU×Fä¼ß1á¯Û�Ú�ß¯à�ïdÛvÛ�Ü�å�Þ¥ã7Ý[Û�à¥àyÛ�âiî �KóCÛ(
{ãCÜ7ÙyÞ¥ãCædÞ�ß¯×wàyÛ�à�Ù¥Ú`Û�à¥×FáCÜ�ß¯æ ) , )���
IÙ¥Ú´ß1Ù#×Fà�Þ¥Û�Ý[Û�×·óbÛ�â!ï7è�Ù¥Ú`Û�ä
ã7â�é�æ·Û
û�ß¯×FÜ 
(ÜbÙyÞ�î�ß¯Ü�â�Ù¥Ú�×wà�â`ÛvÙyÛvÞ�ä�×FÜ7Û�à½Ù¥Ú`ÛUÛ�Ü�â�ã¯ê²å�Þ¥ã7Ý[Û�à¥à¥×FÜ`á`ð
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�p×·áCé`Þ¥Û�&!â`Û�à¥Ý[ÞD×·ï�Û�àUÙ¥Ú`Û 3¨ï`ùµÛ�Ý[Ù�û+ãOâ`Û�æ �n×Fß1á¯ÞDß¯ä ê>ã¯ÞUãCé`ÞUÛ[ç`ß¯ä
å´æFÛ'ä�ãOâ`Û�æ ð ÷ Ú�×¡àUâ�×Fß1á¯ÞDß¯ä à�Ú`ã�íKàKÙ¥Ú�Û�àyÙ¥ß1Ù¥×FÝ
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ÛvÙ¥Ú`ã7â�àAß¯Ü�â�Ù¥Ú`Û�×·Þ|Þ¥Û�æFß1Ù¥×FãCÜ�àµÚ�×·å`à|Ùyã�ã¯Ù¥Ú`ÛvÞ{ÝvæFß¯à¥àyÛ�à ��à¥é�Ý9Ú
ß¯àA×FÜ�Ú7ÛvÞ�×·Ù¥ß¯Ü´Ý[Û�ã¯ÞMá¯Û�Ü`ÛvÞ�ß¯æw× H�ß1Ù9×·ãCÜ
ß¯Ü�â
ß¯à¥à¥ãOÝZ×wß1Ù¥×·ãCÜ�àvð #

3né�Þpà¥è7àyÙyÛ�ä@îb×FÜgå´ß1Þ¥Ù¥×FÝvé´æ�ß1ÞZîb×FàpÝ[ãCä
ådãCàyÛ�â
ã¯êdÙ¥Ú`Þ¥ÛvÛ(å´ß1Þ¥Ù¥×·Ù¥×FãCÜ�ß1ï´æ�Û#ÝvæFß¯à¥àyÛ�à � û�ß¯×FÜ 
�ÜOÙyÞ[î �KóCÛ(
{ãCÜ7ÙyÞ¥ãCæ<îbß�óCÛ �¨âEë
â`ÛvÞ #²ß¯Ü´â
ãCÜ`Û#ÙyÛ�àyÙyïdÛ�Ü�Ý9Ú � �p×Fæ·Û �$31#DðCú¨Ü�×¡ë«âE×·Þ¥Û�Ý[Ù¥×FãCÜ�ß¯æ`Þ¥Û�æFß1Ù¥×FãCÜ�àµÚ�×·å`àMß¯ä
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Ù¥Ú`Û
×FÜ`å`é`Ù#ß¯Ü´â�ãCé`Ùyå´é`Ù�ä
Û�ä�ã¯Þ�×·Û�à#Ú�ß�óCÛnïdÛvÛ�Ü+×Fä
å`æ·Û�ä�Û�ÜOÙyÛ�â�é´à¥×FÜ7á�áCæ·ã¯ï´ß¯æYó1ß1Þ�×Fß1ïhæ�Û�à�ð
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#inputFile : ifstream inputFile;
#outputFile : ofstream outputFile;

+initialize():void
+readFileToMemory():void
+writeMemoryToFile():void

1

+triggerReset():void
+triggerProgress():void
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+computeAverage():void
+triggerOutReady():void
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#row_count : int
#col_count : int

+triggerInReady():void
+triggerFinished():void
+readPixelNeighbours():void
+storeAvgToOutputBuff():void

<<Partitionable>>
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FileIO
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<<Partitionable>>

1

+computeAverage():void
+triggerOutReady():void
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1

Progress 1

FinishIO

1

InReady 1Reset 1

Finish1

OutReady1

#inputFile : ifstream inputFile;
#outputFile : ofstream outputFile;

+initialize():void
+readFileToMemory():void
+writeMemoryToFile():void
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+triggerReset():void
+triggerProgress():void
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:AveControl:MainCntr :aveAdder

/
                           /
                          /
                         /
                        /
  Repeated on every 
  3x3 block in the  
  image             
                       \
                        \
                         \
                          \
                           \

readPixelNeighbours()

s toreAvgToOutputBuff()

finish()

inready()

outready()

computeAverage()

reset()

:FileIO

finish()

progress()

write_dport(t00, data);
write_dport(t01, data);�

�p×·áCé�Þ¥Û#� 6. 7Û�ô7é`Û�Ü�Ý[Û��n×Fß1á¯Þ�ß¯ä@ð
ä
ã*óCÛ�ä
Û�Ü7Ù�ê<Þ¥ãCä ãCÜ`ÛgàyÙ¥ß1ÙyÛ�Ùyã¼ß¯Ü�ã¯Ù¥Ú`ÛvÞ�ð(ñMß¯Ý9Ú@ÙyÞ�ß¯Ü�à�×�Ù¥×FãCÜ+Ú�ß¯à#ß�æFß1ïdÛ�æiÙ¥Ú�ß1Ù½Ý[ãCä
Û�à¨×FÜ!Ù¥Ú`Þ�ÛvÛ�å´ß1Þ¥Ù¥à 6 ���������
	��
�
� ��������������	����������
�����
��������������� ð �¨æFæEÙ¥Ú`Û½å´ß1Þ¥Ù¥à|ß1Þ¥Û#ã¯å´Ù¥×·ãCÜ�ß¯æ ð  7Ù¥ß1ÙyÛ�àMÝvß¯Ü�ß¯æwàyã�Ú�ß�óCÛ#àyãCä
Û½×wÜCÙyÛvÞ�Ü�ß¯æ`ß¯Ý[Ù¥×Fó7×·Ù¬è¯î
æF×�ìCÛ#ß¯Ý[Ù¥×·ãCÜ´àpãCÜ'Û�ÜOÙyÞ�èIß¯Ü�â
ß¯Ý[Ù¥×·ãCÜ´àpãCÜ'Û[çE×·ÙvîOß¯Ü�â'Ù¥Ú`ÛvÞ¥Û�ß1Þ¥Û#àyãCä�Û#ä
Û�ÝDÚ´ß¯Ü�×¡à¥ä�àpÙyã�àyådÛ�Ýv×·ê<èIßUâ`Û�æFß�è�ê<ã¯Þ|Û[ç7Û�Ývé�Ù¥×FÜ`á
ß�ÙyÞ�ß¯Ü�à¥×�Ù¥×·ãCÜið  7Ù¥ß1ÙyÛ�à'Ývß¯Ü0ïdÛ¼ï�Þ�ã¯ìCÛ�Ü0×FÜ7Ùyã+à¥ÛvóCÛvÞ�ß¯æ»ã¯Þ¥Ù¥Ú`ã¯á¯ãCÜ�ß¯æ{àyÙ¥ß1ÙyÛ!â�×Fß1á¯Þ�ß¯ä�à�Ù¥Ú�ß1ÙgÞ�é�Ü0Ý[ãCÜ´Ývé`Þ¥Þ¥Û�Ü7Ùµæ·è�ß¯Ü�â
à¥é`ådÛvÞ�àyÙ¥ß1ÙyÛ�àKÝvß¯Ü+ïdÛ�é�à¥Û�â@×FÜ�ã¯Þ�â�ÛvÞ#Ùyã�à¥Ú´ß1Þ¥Û�Ý[ãCä�ä
ãCÜ+ÙyÞ�ß¯Ü�à¥×FÙ¥×�ãCÜ´à½ß¯Ü�â�×FÜCÙyÛvÞ�Ü´ß¯æ~ß¯Ý[Ù¥×·óE×·Ù¥×·Û�à#ß¯ä
ãCÜ�á�àyÙ¥ß1ÙyÛ�àvð �¨à
ß¯Ü�Û[ç`ß¯ä
å´æ·Û¯î �p×·áCé�Þ¥Û��
â`Û�à¥Ý[Þ�×Fï�Û�à#Ù¥Ú`Û�à¥Ù¥ß1ÙyÛ�â�×Fß1á¯Þ�ß¯ä ê>ã¯Þ#Ù¥Ú�Û��½óCÛ(
(ãCÜOÙyÞ�ãCædÝvæwß¯à¥à#×FÜ!Ù¥Ú`ÛUá¯øhæ·ÙyÛvÞ#Û[ç`ß¯ä
å´æ·Û¯ðAõKÛvÞ¥Û
×FàIà¥Ú`ã*í½Ü0ß¯Ü ��!�"�àyÙ¥ß1ÙyÛ�Ý[ãCÜ7Ù¥ß¯×FÜ�×¡Ü`áÄß�Ü`Û�à¥ÙyÛ�ârà¥Ù¥ß1ÙyÛ�ÝDÚ�ß1Þ�ÙIí½×FÙ¥Ú0ß$# � � �
%��
� Ý[ãCÜ�Ü`Û�Ý[Ùyã¯Þ�ð �¨Ü&��!�"�àyÙ¥ß1ÙyÛ�×FàIß¯Ü
ã¯Þ¥Ù¥Ú`ã¯á¯ãCÜ´ß¯æ`àyÙ¥ß1ÙyÛ#í½Ú�×¡Ý9Ú'Þ¥Ûvå�ÞµÛ�àyÛ�Ü7Ù¥à|à¥×Fä'éEæ·Ù¥ß¯Ü`ÛvãCé´à|×FÜEâ`ÛvåhÛ�Ü´â`Û�Ü7Ù²à¥é�ï´àyÙ¥ß1ÙyÛ�àpÙ¥Ú�ß1ÙAß¯Ü'ã¯ïEùyÛ�Ý[ÙAÝvß¯Ü'ïdÛ#×FÜ�Ù¥Ú�Û#à¥ß¯ä
Û
Ù¥×Fä
Û¯ð#�'# � � ��%��
� Ý[ãCÜ�Ü`Û�Ý[Ùyã¯Þ�àyÙyã¯Þ�Û�àKÙ¥Ú�Û'ä�ãCàyÙKÞ�Û�Ý[Û�ÜOÙnß¯Ý[Ù¥×·óCÛ
Ý[ãCÜ`ø´áCé`Þ�ß1Ù¥×·ãCÜ�ã¯êMß!àyÙ¥ß1ÙyÛ¯î~àyã�ß�ÙyÞ�ß¯Ü�à¥×·Ù¥×�ãCÜ/Ùyã�ß
Ú�×Fà¬Ùyã¯Þ¥è�Ý[ãCÜ�Ü�Û�Ý[Ùyã¯Þ½Þ¥Û�àyÙyã¯Þ�Û�à�Ù¥Ú�×Fà�Ý[ãCÜ`ø´áCé`Þ�ß1Ù¥×·ãCÜið



Top

Init>

Idle

Exit>

Working

CheckRow>

SendProcessingData>

CheckCol

StoreAvgInBuff>

DIsabled

Enabled

C

C

H

C

C

[col_count >= width]/row_count ++;

[row_count < height]

[col_count < width]

outready

/col_count ++;

enabledisable

[row_count >= height]/triggerFinished(); [progress == 0]

tm(1)

[progress == 0]/this->GEN(disable)

[progress == 1]/this->GEN(enable)

[progress == 1]

tm(1)
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×FÜ+ã¯Þ�â`ÛvÞ¨Ùyã�ïdÛg×wä
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â`Û�à¥Ý[ÞD×·åEÙ¥×·ãCÜ�Ý[ã¯Þ¥Þ¥Û�àyådãCÜ�â�×¡Ü`á'Ùyã
Ù¥Ú`Û�à¥Ù¥ß1ÙyÛ�â�×Fß1á¯Þ�ß¯ä ã¯ê��²×FáCé`Þ¥Û#�7ðAÖòÛ�Ú�ß�óCÛUÝDÚ`ãCà¥Û�Ü©ß¯Ü�é´Ü�àyÙyÞ�éEÝ[Ù¥é`Þ¥Û�â�à¥Ù£èEæ·Û¯î`â�é`Û
Ùyã!×·Ù¥à½à¥×wäIåhæF×¡Ýv×·Ù£è�ß¯Ü�â+Û%$¼Ýv×·Û�Ü�Ý[è¯îdï´é`ÙKä�ß¯Ü7è©ó1ß1Þ�×Fß¯Ü7Ùµà �<Û¯ð á`ðKÜ`Û�àyÙyÛ�âÄàyí½×·Ù¥Ý9ÚdîdàyÙ¥ß1ÙyÛgå´ß1ÙyÙyÛvÞ�Ü~îhàyÙ¥ß1ÙyÛgÙ¥ß1ï´æ·Û�àvîhÛvÙ¥Ý1ð #
ß1Þ¥Û�ådãCà¥à¥×FïEæFÛ¯ðAñAóCÛ�Ü7Ù¥à�ß1Þ¥Û�×wä
å`æ·Û�ä
Û�Ü7ÙyÛ�â�ß¯à#ïdãbãCæ·Û�ß¯Ü+ÙyÛvÞ�ä�×FÜEß¯æFà�ð

�p×·áCé`Þ�Û �¼à¥Ú`ã*í½à#Ù¥Ú`ÛIå´àyÛ�é�â�ã1ë«Ý[ãOâ`Ûgã¯êAÙ¥Ú`Ûgß¯æ·á¯ã¯Þ�×·Ù¥Ú�ä Ù¥Ú�ß1Ù¨í{ÛgÚ�ß�óCÛIâ`ÛvóbÛ�æ·ã¯å�Û�âÄê>ã¯Þnß¯é`ÙyãCä�ß1Ù¥×wÜ`á�Ù¥Ú´×Fà½Ý[ã7â`Û
á¯Û�Ü`ÛvÞ�ß1Ù¥×FãCÜ�å�Þ¥ã7Ý[Û�à¥àvð ÷ Ú�Û�ß¯æ·á¯ã¯Þ�×·Ù¥Ú�ä é�Ù¥×Fæ¡× HvÛ�à�Ù¥Ú`Û�þKÚ�ß1å´àyã7â`è�/ à���!)�{×wÜ!ã¯Þ�â`ÛvÞ�Ùyã�Û[çEÙyÞ�ß¯Ý[Ù½ó1ß1Þ�×·ãCé´à�×FÜ`êFã¯Þ�ä¼ß1Ù¥×·ãCÜ
æF×�ìCÛUæF×Fà¬Ù�ã¯ê²ÝvæFß¯à¥àyÛ�àvîEáCæ·ã¯ïhß¯æhó1ß1Þ�×Fß1ïhæ·Û�à(ß¯Ü�â©ÛvóCÛ�Ü7Ù¥à{×wÜ�Ù¥Ú�Ûnä�ãOâ`Û�æ îEÙ¥Ú`ÛUß¯Ý[Ù¥×·ãCÜ�'�áCé�ß1Þ�â!ê<ã¯Þ�Ù¥Ú`ÛnÙyÞ�ß¯Ü�à¥×·Ù¥×�ãCÜ�à�î`Û�ÜOÙyÞ�èbë
ß¯Ý[Ù¥×·ãCÜ&ß¯Ü�ârÛ[ç`×·Ùµë«ß¯Ý[Ù¥×·ãCÜ�à'×FÜ5ßÄà¥Ù¥ß1ÙyÛ¯îM×FÜ5ÙyÞ�ß¯Ü�à¥×�Ù¥×·ãCÜ�àgÙyã/ß/àyÙ¥ß1ÙyÛ¯îAãCé`ÙgÙyÞ�ß¯Ü�à¥×FÙ¥×�ãCÜ´àIê<Þ¥ãCä ßÄàyÙ¥ß1ÙyÛ¯îAÛvÙ¥Ý1ð�õKÛ�Ü�Ý[Û
í(Û�Ývß¯Ürï�Þ¥ã*í½àyÛ�Ù¥Ú`Þ¥ãCé`áCÚ0Ù¥Ú`Û©Û�ÜOÙ¥×FÞ¥Û¼ã¯ïEùyÛ�Ý[Ù'ä
ãOâ`Û�æ{ß¯Ü�â5Û[ç7ÙyÞDß¯Ý[ÙgÞ�Û�æ·Ûvó*ß¯Ü7Ùg×FÜ`êFã¯Þ�ä¼ß1Ù¥×·ãCÜ0Þ�ÛváCß1Þ�â�×FÜ`á�Ù¥Ú`Û!àyÙ¥ß1ÙyÛ
â�×Fß1á¯ÞDß¯ä�àvð
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àyÙ¥ß1ÙyÛ�ä
Û�Ü7Ù|ãCÜ'Ù¥Ú�ß1Ù|ÛvóbÛ�ÜOÙvî¯Ù¥Ú�Û�Ü
×·ÙPÛ�ä¼×·Ù¥àpÙ¥Ú`Û�Ý[ãOâ`ÛKàyåhÛ�Ýv×Fø�Û�â'×FÜgÙ¥Ú`Û�ß¯Ý[Ù¥×·ãCÜ
ãCÜ'Û[ç`×·Ùpåhã¯Þ¥Ù¥×FãCÜiî¯ê>ãCæwæ�ã*í(Û�âgï7ègß¨á¯ã¯Ù�ã
àyÙ¥ß1ÙyÛ�ä
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#include <AveControl.h>

// External memories
extern sc_int<8> InputBuffer[height*width];
extern sc_int<8> OutputBuffer[height*width];

SC_MODULE(AveControl) {
sc_in_clk clk;
sc_in<bool> rst;

// Input terminals
sc_in<sc_int<8>> o11;   // input data
sc_in<bool> outready;   // input event */
sc_in<bool> Reset;      //   "     "
sc_in<bool> Progress;   // input event */

// Output terminals
sc_out<bool> Finish;    // output event
sc_out<bool> inready;   //   "      “
sc_out<sc_int<8>> t00;  // output data
… Omitted …

SC_CTOR(AveControl) {
SC_CTHREAD(main,clk.pos());
watching(rst.delayed() == 0);

}

void main(void) {
Init: 

row_count=0;
goto Idle;

Idle:
aces_wait(enable);
goto Working;

Working:
CheckRow:

col_count=0;
if ( row_count < height ) {

goto CheckCol;
}
else {

triggerFinish();   // Send Finish
goto Exit;

}
CheckCol:

... Omitted ...
}

};
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codeGenerate(state *S) {
1. If S is visited, return; else mark S as visited.
2. if ‘S’ is compound-state then 

for each sub-state ‘s’ of ‘S’ , codeGenerate(s) 
3. Issue code specified in the action-on-entry section (This code can be directly copied)
4. Get out transitions { T}   from state S; 
5. { U}  = empty; 
6. for each out-transition ‘ t’ of { T}  do {

if ‘ t’ is conditional {
issue code specified in the action-on-exit section;
s_t = target state if condition is true;
s_f = target state if condition is false;
issue if-then-else with goto label as ‘s_t’ or ‘s_f’ depending on condition;
insert ‘s_t’ , ‘s_f’ in { U} ;

}  else {
s = target state of ‘ t’ , insert ‘s’ in { U} ;
if ‘ t’ is triggered by event ‘e’ {

issue wait on event ‘e’ ;
}
issue code specified in the action-on-exit section;
issue goto with label as ‘s’ ;

}
issue code specified in the action section of transition ‘ t’ ;

}
for each ‘u’ in { U}  do 

codeGenerate(u);
}
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