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K`[1JÖA¨��JOG8=T �EVJLMHJOEVI1ACB1­%EVJLMH=@��EVZLJLM-¯ ½ B1=�K`[1JOE�§�EV=@?1SUJO� AUM�K`[�GTK�MH=@��J9EVJLM¥=@��EVZLJFEVJLMHJOEVITGTKHAU=@B�MHZL[1JO��JLM�K`[�GTK���=�B1=�K
GTSUSU=T\	 �=@EPEVJLMH=@��EWZLJ®EWJOB1JL­�=�KHACGTKHAU=@B�¯8°9[1J�ZL=�MHKPA¤B;I�=�SUI�JL��ACB,EVJLZL=1B;¬:­@��EHGTKHAU=@BR=T �Km[1JvZL=1�%����B1A¨ZOG'KHAU=@B1MFZ´[�G;B�B1JLS
�%G-¡Y�%G�©TJ8AUK�§�EV=@[1AC?1AUKHAUI�J� �=@E9Km[1J®G;§�§1S¨AUZOGTK¥A¨=1B�KH=Y�%G�©TJ8Z´[�G�B1­;JLMªKH=�AUKHMFEVJLMHJOEVITGTKHAU=@BR\ª[1JOBRAUKHM�EVJL���1A¤EWJO��JOB�K¥M
ZL[�G�B1­�J�¯

¶	[1JOB�G�§�§1SUAUZOGTKHAU=@B1MªG�EWJ §�EW=nI1AU��JL�%\9AUK`[�ACB; �=@EH�%G'KHAU=@B%EVJL­@G;EV��ACB1­�K`[1J>MHK`G'KHJ>=T �K`[1JPB1JLK \>=@E¥©:NTK`[1JL¡8ZOG�B�K`G;©TJ>K`[1AUM
MHKmGTKHJ�ACB;  =1EH�%GTKHAU=@B�G�B1��ACB; �=@EH�%GTK¥A¨=1BvG;?�=@�1KtK`[1J>ZO��EHEVJOB;K«EWJL���1ACEVJO��JOB;KHM�=T �K`[1J³�1M¥JOE�G�B1�%GT�:G�§1KtKH=ªKm[1J G-ITGTAUS¤G;?1S¨J
EVJLM¥=@��EVZLJLMO¯ °Ö[1A¨M�MH=;S¤�1K¥A¨=1BÛ§��1KHM%��=1EVJ%=T ªG�?���EV��JOBµ=@B,Km[1J G�§�§1SUAUZOGTKHAU=@B�N�?��1KvM¥A¤B1ZLJYKm[1J G�§�§1SUAUZOGTKHAU=@Bî©1B1=T\9M
?àJLMHKªG�?à=@�1K9K`[1J/´P=@X�Km[�GTK>A¨KP\9AUSUS�B1JLJL��N"K`[1AUM9MHJLJO��M9K¥=�?�J8K`[1J�?�JLMHKP§1S¤G'ZLJ�KH=%§��1K9K`[1J8ZL=@B;K`EV=�S�¯�°9[1AUMªM¥=�SC�1KHAU=@B
GTSUMH=%�%G;©TJLM> �JL\³JOE���JO�%G;B1��M9=@B�K`[1JFACB1��AUI@AU�:��GTS�B1=1��JLMP=T �K`[1J�B1JLKV\>=@EH©"¯3´P=@X�AUMª��=@B1AUKH=@EWJL� G�B1� GT�&MH�1MHK`��JOB;KHM
G�EWJ±�%G'��JªJOB1�#N�KH=)N�JOB1��¯ ½ B�JLº�G;�%§1SUJ��1MHACB1­%K`[1J�¼.gP<9¼ ½ �ªAU��JL=1ZL=@B;  JOEWJOB1ZLA¤B1­YX1¡1MHKHJO�¸��¼q�±X���M`[1=T\>JL��K`[�GTK>AUK9AUM
§à=�MHMHAC?1SUJ8  =@EÖG�§�§1SUA¨ZOG'KHAU=@B1MFKH=%GT�:G�§1KFG�B1�YMHKHAUSUS�EVJLZLJLAUI�J�K`[1J/´P=@XYKm[�GTK9K`[1JL¡YEVJL���1A¤EWJ��£�FAU=��
S � ¯ » =1§�GTSCG�©@EWA¨Mm[�B�G�B
G�B1� � G�EH�1SC©-G�E�� »�� �&R � ��Jm¬�B1JRMH=@��J�AUMHM`�1JLM�ACB�I�=;S¨I;JL�îA¤B²��JLK¥JOEH��ACB1ACB1­Û\ª[�G'K®©1B1=T\9SUJL��­�JYK`[1J G�§�§1SUAUZOGTKHAU=@B =@E
JOB1��MH¡1MHKHJO� �%G-¡�[�G-I�JFK`[�GTK9ZOG;BY[1JLS¤§RACB §�EW=nI1AU��ACB1­�K`[1J/´P=1XYEVJL���1ACEVJO�®JOB�KHM-¯

X1ACB1ZLJ AUK�AUM�SUAC©TJLSU¡�K`[�G'K%MH=@��JYM¥=@EVK�=T �EVJLMH=@��EVZLJ�EVJLMHJOEVITGTKHAU=@B1M�MH¡1MHKHJO��M%\ÖA¨SUSF?�J�GOITGTAUSCG�?1SUJ�ACB K`[1J� ¹�1Km��EVJ�N9GTM
\>JLSUS³GTM�=�Km[1JOEFAC�%§�EV=TI�JO��JOB;KHM�K`[�GTK8\9AUSUSª?�JY§�EV=TI@AU��JL��?;¡,K`[1JYB1JLKV\³=1EH©RA¨K¥MHJLSz WN�\>J���=�B1=�K�\9G�B;K�KH=RSU=�MHJ�K`[1J
�1MHJ8=T �K`[1JLMHJ%EVJLM¥=@��EVZLJLMO¯ ½ S¨SU=T\9ACB1­YK`[1J%G�§�§1SUAUZOGTKHAU=@B�K¥= GT�:G;§1KªKH=YG-InGTAUSCG�?1SUJ�EVJLM¥=@��EVZLJLMP��=@JLM�B1=�KFEH�1SUJ�=@�1KPK`[1J
�1MHJY=' ·B1JLKV\>=@EH©;M�\ª[1AUZ´[ §�EV=TI@AU��J EVJLMH=1��EVZLJ�EVJLM¥JOEVInGTK¥A¨=1B²=@E�=�K`[1JOE8JOB�[�G�B1ZLJO�®JOB�KHM�ACB�K¥JOEHB�GTS9KH=µK`[1J B1JLKV\³=1EH©:¯
X��1ZL[�B1JLK \>=@E¥©�MFG�EVJ8\³=1EH©TJL� ACB;KH= G�SCG�EV­�JOEF§1AUZLK`��EWJ�G�B1�,�1MHJL�,?�¡RK`[1J%G�§�§1SUAUZOGTKHAU=@B,GTSU=@B1­;MHAU��J���=@EVJ�MHKmG�B1�:G�EV�
B1JLKV\>=@EH©;MO¯ O ��E���Jm¬�B1AUKHAU=@B�=T �G�B%GT�:G;§1K`G�?1SUJ±G;§�§1S¨AUZOGTK¥A¨=1B�A¤B1ZLSC�1��JLM9Km[1JªAU��JOG8K`[�GTK�Az «EVJLM¥=@��EVZLJªEVJLM¥JOEVInGTK¥A¨=1B%\>JOEVJ
G-InG'A¨SCG�?1SUJ�N"K`[1J�G�§�§1SUAUZOGTKHAU=@BRZL=@�1SU� ��JLZLAU��J�KH=��ÇG�©TJF�1MHJ�=T �AUKO¯%�>�1K9Az �AUK9AUM±B1=;KªG-InGTAUSCG�?1SUJ�N:Km[1J�G�§�§1SUA¨ZOG'KHAU=@BRZOG�B
GT�:G;§1KªKH=�\ª[�GTKFAUM�G-InG'A¨SCG�?1SUJ�¯���¡�§�EW=nI1AU��ACB1­ K`[1J�ZL=@B;K`EV=�St=@B�G�B JOB1�#N�KH=&N�JOB1�Û?�GTM¥A¨M-N�K`[1J%G�§�§1SUAUZOGTKHAU=@BµAUMF­�AUI�JOB
K`[1J��®=�MHK>ACB;  =@E¥�%GTKHAU=@BYG-InG'A¨SCG�?1SUJ%G�B1�RZOG�B���JLZLAU��Jv\P[�GTKªEVJLMH=1��EVZLJLMªG�EVJ�?àJLMHK>¬:K> �=@E>AUKHMP�1MHJLMO¯

¹ EGF KH�=K`�4º¼»F�=JµI�½

�F¡�B�G���AUZ�G;§�§1S¨AUZOGTK¥A¨=1B1MY=T  K¥JOB�[�G-I�JYZL[�G�B1­�ACB1­ §�EW=�KH=1ZL=�Sª§�EV=1ZLJLMHMHACB1­�B1JLJL��MO¯ ½ M G;BîJLº�G��%§1SUJ�N9\>J ?��1AUSUK�G�B
G�§�§1SUAUZOGTKHAU=@B�Km[�GTK���JO��=1B1MHK`EHGTK¥JLM³M¥=@��J9=T tK`[1AUM� ���B1ZLKHAU=@B�GTSUAUKV¡�¯³°Ö[1J9 �=�SUSU=n\ÖA¤B1­ÇMHJLZLKHAU=@B���JLMHZOEVAC?àJLMªG��v�1SUKHAC��JL��ACG
MHSUAU��JLM`[1=T\ÎG;§�§1S¨AUZOGTK¥A¨=1B	K`[�G'KYZOG�B ��¡�B�G��®A¨ZOG'S¨SU¡	ZL[�G�B1­�JµA¨K¥M §�EV=�KH=1ZL=�S�§�EV=1ZLJLMHMHACB1­ B1JLJL��MR=@B	Gî��JLM¥M`GT­�J,?;¡
��JLM¥M`GT­�Jª?�G'MHAUMO¯�°9[1AUM> ¹��B1ZLK¥A¨=1B�GTSUA¨KV¡%ACBYG�BÇG�§�§1SUA¨ZOG'KHAU=@BYJOB�G�?1SUJL� �1M>KH=8��JLKHJOEH��ACB1JFG�\>=@E¥©�ACB1­�ACB;KHJOE� �GTZLJÖ  =@E�=@��E
§�EV=;KH=@ZL=;S: �EHG��®JL\³=1EH©:¯7��¡ �1MHACB1­ G;B G�§�§1SUAUZOGTKHAU=@B�Km[�GTKª[�GTMFG�\9AU��J�InG�EWA¨JLKV¡Y=T �§�EV=�K¥=@ZL=�StB1JLJL��MON�\>J�?��1A¨SUK���§�G
MHJLK>=T �§�EV=�K¥=@ZL=�S" ���B1ZLKHAU=@B1MÖ  =@E³ ¹�1K`��EWJ��1MHJ�¯
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¼�B�­�JOB1JOEHGTS�N���=�MHK9���1SUKHAC��JL��ACG�G;§�§1S¨AUZOGTK¥A¨=1B1M±G�EWJ±EHG'KHJªG�B1�� �EHG���JF?�GTMHJL�YG�§�§1SUAUZOGTKHAU=@B1MO¯9¼�B�K`[1JLMHJFG�§�§1SUAUZOGTKHAU=@B1MON
ACB1��AUI@AU�:��GTS� ¹E¥G���JLMF�%G-¡ [�GOI;J���A�L�JOEVACB1­ EVJL���1ACEVJO�®JOB�KHM-¯�°9[1AUM�§��1KHMFG�[1AU­@[���JO�ÇG�B1��=@BYK`[1J�ZL=@�Ç�v��B1AUZOGTK¥A¨=1B1M
MH¡1MHKHJO� N9=@EYEVJL���1ACEVJLM�K`[�GTKYK`[1J²G�§�§1SUA¨ZOG'KHAU=@B	Mm��§�§1S¨¡�K`[1J,��JLMHACEVJL�� ¹��B1ZLK¥A¨=1B�GTSUA¨KV¡	AUKHM¥JLSy H¯y��¡	§�EV=TI1A¨��ACB1­ K`[1J
G�§�§1SUAUZOGTKHAU=@B1MP\9AUK`[RG�MHAC�%§1SUJ�ACB;KHJOE� �GTZLJ�N�=@��E� �EHG��®JL\³=1EH©�ZOG�B�M`��§�§1SU¡RK`[1J�B1JLZLJLMHM`G�EW¡� ¹��B1ZLKHAU=@B�G'S¨AUKV¡�¯

°9[1J�¬�EVM¥K«G�§�§1SUAUZOGTKHAU=@BÇ\>J���JLI�JLSU=@§àJL��AUM�GF���1SUKHAC��JL��ACGFK`G'S¤©·MHJLMHMHAU=@B�G�B1�ÇMHSUA¨��JLMm[1=n\8¯«°Ö[1JªG�§�§1SUAUZOGTKHAU=@B�ZL=@B�B1JLZLK¥M
�1MHJOEWM�G�B1� §�EW=nI1AU��JLM�Km[1J G�?1AUS¨AUKV¡�K¥=,K`EHG�B1Mm��AUK%ZL=@B;KHACB@�1=@�1MÇI�=�AUZLJ�N>MH=@��B1� ¬:S¨JLM-N>A¤�ÇGT­�JY¬:SUJLMYG�B1��K¥JLº@KO¯ °9[1J
��=;KHAUInGTKHAU=@B ?�JO[1ACB1�5ZOEVJOGTKHACB1­²K`[1AUM G�§�§1SUA¨ZOG'KHAU=@B$\9GTM�KH=Û§�EV=TI1A¨��J,Gµ\>=@EH©;A¤B1­²JOB;I@ACEV=@B��®JOB�K� �=@EÇKHJLMHKHACB1­îG�B1�
��JLI�JLSU=@§1ACB1­���¡�B�G;��AUZOGTSUS¨¡YZL=1B;¬:­@��EHG�?1SUJ�ZL=1�%����B1A¨ZOG'KHAU=@BY§�EV=�KH=1ZL=�SUMO¯%~PG-I@ACB1­%��A�L�JOEVJOB;K9KV¡�§àJLM>=T ��:GTK`G8­�AUI�JLMP�1M
G�?�EV=@G'� EHG�B1­�JF=T �§�EV=�K¥=@ZL=�S�§�EV=1ZLJLMHMHACB1­�ZL=@B;¬:­@��EHG'KHAU=@B1MO¯

°9[1J>­�=1GTS�=T �Km[1A¨M>G�§�§1SUAUZOGTKHAU=@BÇA¨M>KH=FMm[1=n\îKm[�GTK�GP��¡�B�G;��AUZªG�§�§1SUAUZOGTKHAU=@B�K`[�GTK�KmEHG�B1M`��AUKHK¥JL�®���1SUKHAC§1SUJª�:G'K`GPKV¡�§àJLM
ZL=@�1SU� ?àJ�MHAC�%§1SUAz¬:JL�,?�¡Y�1MHACB1­�=1��E� �EHG��®JL\³=1EH©8\9AUK`[YAUKHM9­;JOB1JOEVAUZFA¤B;KHJOE� �GTZLJ��ëM¥JLJP¬:­@��EVJ Q �L¯�°9[1JF��¡�B�G���AUZ�§�G�EVK
=T �K`[1JFG�§�§1SUA¨ZOG'KHAU=@B�AUM�K`[�GTK�AUK [�G'M�K`[1JªG;?1A¨SUAUKV¡�K¥=�EVJL���1JLM¥K³��A�L�JOEVJOB;K³§�EV=;KH=@ZL=;S�MHK`GTZL©�M�=@B%G8��JLMHM`GT­;Jª?�¡%��JLM¥M`GT­�J
?�GTM¥A¨M-¯�¸:=@E�JLº�G;�%§1SUJ�N�K`[1J�G�§�§1SUAUZOGTKHAU=@BR�%G-¡vM¥K`G�EVK>=@�1K>MHJOB1��ACB1­%KHJLº1K9��B1JOB1ZOEV¡�§1KHJL��N:?��1KªGTK>MH=1��J±§à=�ACB�KÖ�:��EVACB1­
K`[1J%EH��B ��JLZLA¨��JYK¥=YA¤B1ZOEWJOGTMHJ�MHJLZO��EVAUKV¡�¯�°9[1J�G;§�§1S¨AUZOGTK¥A¨=1B²MHAC�%§1SU¡,ACB;  =@E¥��M�K`[1J8 �EHG���JL\>=@E¥©YKH= �%G;©TJ%�1MHJ%=T ªG
B1JL\5ZL=@B;¬:­@��EHG'KHAU=@B� �=@E>KHJLº1K9\9AUK`[ MH=@��J8KV¡�§àJ�=T �MHJLZO��EVAUKV¡ §�EV=�KH=1ZL=�S�¯9°9[1J�G�§�§1SUA¨ZOG'KHAU=@B,[�GTMPK`[1Jv©1B1=T\9SUJL��­�J�=' 
\ª[�G'K³KV¡�§�JF=T �MHJOEVI1AUZLJ�AUKFEVJL���1ACEVJLMFG�B1�YK`[1JP �EHG��®JL\³=1EH©%§�EV=TI1A¨��JLMPK`[1JP ���B1ZLKHAU=@B�GTSUAUKV¡YKH=�§�EV=TI1A¨��J8K`[�GTK>MHJOEVI1AUZLJ�¯
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�FA�L�JOEVJOB;K�G�§�§1SUAUZOGTKHAU=@B1MY\9AUSUS±EWJL���1ACEVJRInG�EV¡1ACB1­ §�EW=�KH=1ZL=�S� ¹��B1ZLKHAU=@B�G'S¨AUKV¡�¯±��¡îM`��§�§1SU¡@ACB1­�G�§�§1SUAUZOGTKHAU=@B1MY\ÖA¨Km[�G
EVAUZL[�§�EV=;KH=@ZL=;S³Mm�1A¨K¥J�N>\³J G;EVJ�G�?1SUJRKH=,M`��§�§à=@EVK�G,B1����?�JOEÇ=T F��A�L�JOEVJOB;K���¡�B�G��®A¨Z�§�EV=�KH=1ZL=�S9M¥K`GTZL©�M� �=@E8JOGTZL[
G�§�§1SUAUZOGTKHAU=@B�¯PX���§�§�=@EWKHACB1­ GTMF�%G�B;¡Y§�EV=�KH=1ZL=�SUM±G'Mª§�=�M¥MHAC?1S¨J�N�G'S¨SU=T\9MPK`[1JvG;§�§1S¨AUZOGTK¥A¨=1B�KH=�¬�B1��G�§�EV=;KH=@ZL=;S�M¥K`GTZL©
K`[�G'K³?�JLM¥K�¬:K¥M³AUKHM>ZL=@�Ç�v��B1AUZOGTK¥A¨=1BYB1JLJL��MO¯ O ��E9§�EV=;KH=@ZL=;S:M`�1AUKHJF§�EV=TI@AU��JLMª�ÇG�B�¡�MHKmG�B1�:G�EV�Y§�EV=�KH=1ZL=�Sà ¹��B1ZLKHAU=@B1M-N
?��1K9ZOG;B�MHAC�%§1SU¡�?�JFJOB�[�G;B1ZLJL��K¥=%ACB1ZLS¤�1��J%G�B;¡�ZO��EHEVJOB;K9=@E� ��1K`��EVJ�§�EV=;KH=@ZL=;S ¯

°9[1J�§�EW=�KH=1ZL=�S�M`�1AUKHJ�AUMF�%GT��J���§� �EV=@� K`[1JP �=�SUSU=T\9ACB1­�­@EW=@��§1M9=T �§�EV=�KH=1ZL=�S" ���B1ZLKHAU=@B1MO¯
Ñ X1JLZO��EWA¨KV¡8N��/z�XYG�B1��¼¹�/z ½ JOB1ZOEV¡�§1K¥A¨=1B�¯
Ñ Q =@�%§�EVJLMHM¥A¨=1B4N » X#³3G�B1� ½ � � Q7³�ZL=@�Ç§�EVJLMHMHAU=@B±  =@E(I�=�AUZLJ
Ò&Ó � z » ZL=@�%§�EVJLMHM¥A¨=1BF �=@E�AC�%G'­�JLM�Òl­
��JOEH©TJLSUJL¡
ZL=1�%§�EVJLMHM�¯®  =@E KHJLº@K-¯

Ñ ��G'K`G�X1A�PLJ�N���JLKHJOE¥��ACB�GTKHAU=@BY=' «K`[1J��ÇGTº@AC�������:GTKmG�MHA�PLJF �=@E>G%��JLMHMmGT­�J�¯
Ñ <ÖGTKHJ�Q>=@B;K`EV=;SsN�SUJOG�©;¡ ?��1ZL©TJLK7a:=T\	ZL=@B;K`EV=�S�¯

S



Ñ °tEHG�B1Mm��AUMHMHAU=@B¿³�=@B1AUKH=@EVACB1­XNFZL=@��B�K�=T PK`[1J B1����?�JOE�='  �:EW=@§�§�JL����JLM¥M`GT­�JLM�Ò�ZL=@��B;K�=T 9K`[1J G���=@��B;K�=' 
�:G'K`G�K`EHG;B1MV  JOEWJL��¯

Ñ < JLS¨ACG�?1AUSUACKV¡�N9°9Q �   =@E>EVJLSUACG�?1SUJ��:GTK`G�KmEHG�B1MV �JOE$Ò�Ô9� �   =1E³��B�EWJLS¨ACG�?1SUJ%�:G'K`G�K`EHG;B1MV  JOEq¯

½ MªG�MHK¥JO§�KH=T\ G;EV� §�EW=nI1AU��ACB1­ G�§�§1SUA¨ZOG'KHAU=@B1MF\9AUK`[ B1JLKV\>=@EH©v  JLJL�:?�GTZL©"N:G�§�§1SUAUZOGTKHAU=@B1M�[�G-I�J�G-InGTAUSCG�?1SUJ%KH=�K`[1JO�×G
MHAC�%§1SUJ�MHJLKF=T >K`EHG�B1M`�®A¨M¥MHAU=@B,��=@B1AUKH=1EVACB1­�§�EV=�K¥=@ZL=�S( ���B1ZLKHAU=@B1MO¯�°Ö[1JLMHJ�§�EV=�K¥=@ZL=�S( ���B1ZLKHAU=@B1M���=�B1=�KFKH=@�1ZL[RK`[1J
�:GTKmG�N�K`[1JL¡�MHAC�%§1SU¡ ZL=;S¨SUJLZLKPMH=@��JPMHK`G'KHAUMHKHAUZLM9K`[�GTKÖZOG�B�SCGTKHJOE9?àJFZ´[1JLZL©TJL��?;¡�K`[1J�G�§�§1SUAUZOGTKHAU=@BYACB =@EV��JOE� �=@E�AUK9KH=
?àJLMHK���JLKHJOE¥��ACB1JF\ª[�GTK³§�EW=�KH=1ZL=�S:§�EV=1ZLJLMHMHACB1­%AUK9B1JLJL��MO¯�¸��1Km��EVJ9\>=@EH©8\9AUSUS�§�EV=TI@AU��JPK`[1J±G;§�§1S¨AUZOGTK¥A¨=1B1M9\9AUK`[���=@EVJ
JLº1KHJOB1MHAUI�J�B1JLKV\>=@EH©®  JLJL�:?�G'Z´©"¯

¾3d;¾ .�/�/�
���
��"!����(�ÖÕ��"�:*�����

×�Ø`�������������	��
R#%����!���
���
4ÙO��
�
���)T�����

O B1J>=T �K`[1J9?�JOB1Jm¬:KHM�=T ���¡�B�G���AUZOGTSUSU¡%ZL=@B;¬:­@��E¥G�?1SUJª§�EV=�KH=1ZL=�S1MH¡1MHKHJO��M�AUM�Km[1J G;?1A¨SUAUKV¡�KH=�[�G�B1��SUJ> �JLJL�:?�GTZ´©�G�?à=@�1K
K`[1J�MHKmGTKHJ�=' ³K`[1J�ZL=@�%����B1AUZOGTKHAU=@B�¯%¼�B�=@EV��JOEPK¥=���JO��=1B1MHK`EHGTK¥JvKm[1A¨MP ���B1ZLKHAU=@B�GTSUAUKV¡�Nt\³J%��=1��Az¬:JL�,=@��EP=@EWA¨­;A¤B�G'S
G�§�§1SUAUZOGTKHAU=@B�K¥=�ACB1ZLSC�1��J���¡�B�G���AUZFACB1ZLS¤�1M¥A¨=1B G�B1��JLº@ZLSC�1MHAU=@B =T �G�§�EV=;KH=@ZL=;S:K`EHG;B1M`§�G�EVJOB;K�KH=8K`[1JFG�§�§1SUA¨ZOG'KHAU=@B�¯³¼�B
K`[1J8=@EVAU­�ACB�GTS�G�§�§1SUAUZOGTKHAU=@B�N(K`[1J%G�§�§1SUAUZOGTKHAU=@B�AUKHMHJLSz >��JLKHJOEH��ACB1JLM�\P[1JOB ZL[�G�B1­�JLMFK¥=�K`[1J�§�EV=�KH=1ZL=�StMHK`GTZL©YB1JLJL��KH=
?àJ��%GT��J�¯�¶$AUK`[�K`[1AUMª��=1��Az¬:ZOGTKHAU=@B�N"K`[1JOEVJFAUMFG�B�ACB�KHJOE¥��JL��ACGTKHJFZL=@B;K`EV=�S���=1�:�1SUJ�K`[�G'K �®=@B1AUKH=@EVM9M¥=@��JFM`§àJLZLAy¬:Z
ACB; �=@EH�%GTK¥A¨=1B��ëMHJLJÇ¬:­@��EVJYÀ
�L¯ °Ö[1J�ZL=@B;K`EV=;S���=@�:�1SUJ �%G;©TJLM���JLZLAUMHAU=@B1MYG�?�=1�1Kv§�EV=�K¥=@ZL=�S>§�EV=1ZLJLMHMHACB1­,?�GTMHJL�î=@B
K`[1AUM9ACB; �=@EH�%G'KHAU=@B�¯ O ��EÖJLº�G��Ç§1S¨J·  =1ZO�1MHJLM9=1BY?���EVMHKV¡ G;�1��A¨=�ZL=@�%����B1AUZOGTKHAU=@B�¯

Intermediate
Controller

Framework

Intermediate
Controller

Framework

Audio BufferÚ�ÚÛ�Û Ü�Ü�ÜÝ�Ý Þ�Þß�ß à�àá�á â�âã�ã ä�ä�äå�å æ�æç�ç è�èé�éê�ê�ê�ê ë�ë�ë

Control

Data

¸�AU­@��EVJ�À�x�¼�B�K¥JOEH��JL��ACGTKHJ�Q>=@B;K`EV=�S-³�=1�:�1SUJ

°9[1J���¡�B�G���AUZ�ZL=1B;¬:­@��EHGTKHAU=@BµACB²K`[1AUM�JLº�G��Ç§1S¨JYAUM%§�JOE   =@E¥��JL�ÛACBîEVJLMm§�=@B1MHJ�KH=R �JLJL�:?�GTZ´©� ¹EV=1� K`[1JYEVJLZLJLAUI@ACB1­
ZL=@B;K`EV=;S���=1�:�1S¨J�¯F°9[1J�JLº�§�JOEVAC��JOB;K�KmG�©TJLMªGT��ITG�B;K`GT­�J8=T �K`[1J%X » ¼>¼�B1��¡�¢£M�G�?1AUSUAUKV¡�K¥=����1JOEV¡YK`[1J%G��1��AU= ?��,L�JOEL¯
¼   Km[1J�EVJLZLJLAUI@ACB1­,ZL=1B�K`EW=�S���=1�:�1S¨JYB1=�KHAUZLJLM�K`[�GTKFAUKHM%G��1��AU=�?��,L&JOE8AUM�­;JLKHKHACB1­ =TI�JOEVSU=@G'��JL��N�AUK8MHJOB1��M%GYZL=@B;K`EV=�S
��JLM¥M`GT­�J9K¥=vKm[1JFMHJOB1��ACB1­%ZL=@B;K`EV=�S���=1�:�1SUJFA¤B; �=@EH�®A¤B1­ÇA¨KÖKH=�K`��EHBÇ=@B�AUKHM>S¨JOG;©�¡Y?��1Z´©'JLK7a:=T\ ZL=1B�K`EW=�S�GTSU­�=1EVAUK`[��Y¯
½ M�K`[1J�G;�1��A¨=%?��,L�JOE�JO�%§1KHAUJLM9=@�1K-N�AUK>MHJOB1��MªG8ZL=@B;K`EV=�S:��JLM¥M`GT­�JPACB;  =@E¥��ACB1­vKm[1JFMHJOB1��ACB1­%MHAU��JFKH=�Km��EHB%Km[1J'a:=T\
ZL=@B;K`EV=;S:=&L�¯

°9[1J�G�?1AUSUA¨KV¡�KH=%M¥\9AUKHZ´[R=@BRG�B1��=&L,K`[1J�SUJOG�©�¡�?��1Z´©Ta:=T\5ZL=@B;K`EV=�S�AUM���=;MHK±�1M¥Jm ¹�1StACB Km[1JvM¥A¨Km��GTKHAU=@BR\ª[1JOEVJ8K`[1J
G�§�§1SUAUZOGTKHAU=@B²AUM�MHJOB1��ACB1­Û�%G;B�¡�M`[1=@EWKv?���EVMHK¥Mv=' ÖG;�1��A¨="¯�¼�B,K`[1JLM¥J�ZOGTM¥JLMONtK`[1J�M¥JOB1��A¤B1­²G�§�§1SUA¨ZOG'KHAU=@BîB1JLJL��B1=�K
©TJLJO§RK`E¥GTZ´© =T  §�EWJLI@AU=@�1M%G��1��AU=�?���EWMHKHMON(A¤B =@EV��JOEFK¥=Y��JLKHJOEH��ACB1J%Az 9K`[1AUM%?���EVMHKF\>=@�1SU�,=TI�JOE�a:=T\5K`[1J�EVJLZLJLAUI�JOEL¢ M
G��1��AU=�?��,L�JOEVM-¯�°9[1JFM`�1ZLZLJLMHMP=T �Km[1A¨MÖJLº�§àJOEVAC��JOB�KP\9GTM9��JLKHJOE¥��ACB1JL��?;¡�MHJOB1��ACB1­Y§1AUJLZLJLMª=T �G�MH=1B1­:N1MHACB1ZLJv���1MHAUZ
AUM³�®=@EVJ>MHJOB1MHAUKHAUI�J9K¥=FS¨=;MHM�K`[�G;B�I;=�AUZLJ�¯ ½ M�G·����G'S¨AUK`G'KHAUI�Jª��JOGTMm��EVJ�N�K`[1J>����GTSUAUK ¡Ç=T �K`[1J>MH=1B1­�M�\>JOEVJªB1=�K�SUJLMHMHJOB1JL�
?;¡ �1MHACB1­YK`[1AUMª��¡�B�G���AUZ�ACB1ZLSC�1MHAU=@B�ìTJLº1ZLSd�1MHAU=@B²=T �K`[1J�SUJOG�©�¡ ?��1ZL©TJLKFGTSU­�=@EVAUK`[�� ¯!´F��G�B;KHAUK`GTKHAUI�J%��JOG'M`��EVJO��JOB;KHM
G�EWJªMHK¥A¨SUS���B1��JOE9\9G-¡�¯

U



í îðï �jK
\ F H!ñ²� î ½ F �4òóK`�õô��2H9�2H8�%H]º÷ö±H F/ø \]Jv��� �_K
H Fúù ���4ò ïüû HP�2[

°9[1J,?�GTM¥A¨Z�AU��JOGî=' ®Gµ��¡�B�G��®A¨Z²§�EV=�KH=1ZL=�SPZL=@B;¬:­@��EHGTK¥A¨=1Bî �EHG��®JL\³=1EH©²AUM KH=î?�JÛG;?1S¨J�KH=�G'S¨SU=T\ÊG�§�§1SUAUZOGTKHAU=@B1M
K`[1Jýa:JLº@AC?1AUSUAUK ¡$K`[1JL¡��ÇGO¡îB1JLJL��¯ß°Ö[1J�EVJLM`�1SUKY=T FK`[1AUM8a:JLº1A¤?1AUSUAUKV¡ ACB1ZLSC�1��JLM�G'S¨SU=T\9ACB1­îK`[1J�G�?1AUS¨AUKV¡�K¥=,Z´[�G;B1­�J
ZL=@�Ç�v��B1AUZOGTK¥A¨=1B�ZL=@B;¬:­@��EHGTK¥A¨=1B1M9=@B�K`[1J4a:¡�¯�¶µJ��%G-¡�\9G�B;K>KH=%?�JvG;?1S¨JFK¥=%K`��EHBY§�EV=;KH=@ZL=;S¨M>=@BYG;B1�Y=&L,�:��EVACB1­
ZL=@�Ç�v��B1AUZOGTK¥A¨=1BYGTM9\>JLSUS�GTM9ZL[�G�B1­�J�§�EV=;KH=@ZL=;S�§�G�EHG��®JLKHJOEVM>�:��EVACB1­�Km[1JFS¨Az �JLKHAC��J�=T �K`[1JFZL=@�%����B1AUZOGTKHAU=@B�¯

°tG��}�zQ9DFD6�
U1N�QÖGTS:��¾ � AUM�G® ¹EHG;��JL\>=@EH©8 �=@EÖZL=@�%§�=;MHACB1­�JOB1�#N�KH=)N�JOB1� §�EW=�KH=1ZL=�S� ���B1ZLKHAU=@B1MO¯F°9[1JF �EHG��®JL\³=1EH©%\>J
[�G-I�JF?��1AUS¨KFAC�%§1SUJO��JOB;KHMFG�M`��?1MHJLKP=T �Km[1JF ���B1ZLKHAU=@B�GTSUAUK ¡Y��JLM¥A¨­1B1JL��ACB;KH=�°tG���¯

°9[1J���¡�B�G���AUZ ZL=@B;¬:­1��EHG�?1AUSUA¨KV¡îACBî=1��EF �EHG��®JL\³=1EH©�AUM�EVJOGTSUA�PLJL��Km[�EV=@�1­@[²K`[1JY�1MHJY=T �G   JL\ I�JOEV¡,MHAC�%§1SUJ�G�?,N
MHKmEHGTZLKHAU=@B1MO¯ O ��E� �EHG��®JL\³=1EH©8A¨MÖ��JLMHAU­@B1JL� KH=%§�EV=TI1AU��J�MH=@�®JªI�JOEW¡�M`§àJLZLAz¬:ZF ���B1ZLKHAU=@B�GTSUAUK ¡�¯>°9[1J��%G'A¤B�­;=@GTS�AUM9KH=
§�EV=TI1AU��J9K`[1J9G�?1AUSUA¨KV¡%K¥=FZL=@B;¬:­@��EVJ9ZL=1�%����B1A¨ZOG'KHAU=@B1M�=@BÇGF��JLMHM`GT­;J ?;¡%��JLMHM`G'­�J9?�GTMHAUMO¯�°(=FK`[1AUM�JOB1��N;JOGTZ´[Ç§1A¨JLZLJ
=T :=1��E( ¹EHG;��JL\>=@EH©ÖS¨JOB1��M>AUKHM�M`§àJLZLAz¬:ZªZOG�§�G;?1A¨SUAUKHAUJLMO¯>¼�B�=1EV��JOE�K¥=�?�J9G�?1SUJ9KH=FZL=@�Ç�v��B1AUZOGTK¥J³\ÖA¨Km[�Km[1J� �EHG��®JL\³=1EH©:N
K`[1J�G�§�§1SUA¨ZOG'KHAU=@BîAUM%§�EV=TI@AU��JL�î\9AUK`[²G�B,G;?1MHK`EHGTZLK¥A¨=1B,ZOGTSUSUJL��GRZL=@B;¬:­@��EHG'KHAU=@B�¯ ½ ZL=@B;¬:­1��EHGTKHAU=@B²EVJO§�EVJLMHJOB;KHM%G
§�EV=;KH=@ZL=;S�M¥K`GTZL©�K`[�GTK9Km[1J�G�§�§1SUA¨ZOG'KHAU=@BR\ G;B�KHM>KH=%�1MHJ�GTK>MH=@��J�§à=�ACB�KPACBYK`[1JFSUAz �JvK¥A¤�®JF=T «AUKHMÖZL=@�%����B1AUZOGTKHAU=@B�¯

°9[1JP �EHG��®JL\³=1EH©�AUKHMHJLSz �AUMª?�EV=@©'JOB ��§�ACB�K¥=%K`[�EVJLJ�§�G�EVKHM�x
Ñ °Ö[1J¼þ_v�hsn$h2m&hlÿ�o>i��<v�w��$n�v,u2m&n&u2v�k²§�EV=TI@AU��JLM%K`[1JYG�?1AUSUAUK ¡îK¥=��%GTACB;K`GTACB²MHK`G'KHJ�ACB; �=@EH�%G'KHAU=@B� �=@E8§�EV=�KH=1ZL=�S
ZL=1B;¬:­@��EHGTKHAU=@B1MP?�JLACB1­ ?��1AUS¨KF=1B�K`[1J4a:¡�¯

Ñ °Ö[1J'pVk�n$w��lk�w��jk�v!þ=v�hsn$h2m&h ÿ"§�EV=TI@AU��JLMtK`[1J�ACB; �=@EH�%G'KHAU=@B�B1JLZLJLMHMmG�EV¡PKH=9ZL=@EHEWJLZLKHSU¡�§�EV=@ZLJLM¥M�JOGTZL[F��JLMHMmGT­�J�¯
Ñ °Ö[1J þ=v�hsn$h2m&h ÿ���u_i2m&n�o h2i��YG�B1�ÛKm[1J��$n$wli��2wsv	� þ_v�hsn$h2m&hlÿ�o>isn$k�v
�.wsm&k²§�EV=TI@AU��J�K`[1J�G�?1AUSUAUK ¡²KH=®­`§1SC�1­
ACB#¯YG�B;¡ §�EV=;KH=@ZL=;S&G'K³Km[1JvG�§�§�EV=1§�EVACGTKHJ�§1SCGTZLJ�¯

°9[1Jt �=�SUSU=T\9ACB1­FMHJLZLKHAU=@BF\ÖA¨SUS1��JLMHZOEVAC?�JÖK`[1J�AC�%§1SUJO��JOB�KmGTKHAU=@B8=T :=@��E���¡�B�G���AUZ>§�EV=�KH=1ZL=�S�ZL=@B;¬:­1��EHGTKHAU=@B± ¹EHG;��JL\>=@EH©
K`[�G'K9\>J�[�GOI;J�?��1A¨SUKO¯4z�ITGTSC��GTKHAU=@BR=T �K`[1AUM9 �EHG���JL\>=@E¥©%\9GTM9§�JOE   =@E¥��JL� K`[�EW=@�1­@[YKm[1Jv�1MHJ8=T «ZL=1�%§1SUJLº §�EV=�KH=1ZL=�S
 ���B1ZLKHAU=@B1M�=@B�KH=1§�=T ª°9Q � ì�¼ � G�B1�¿Ô9� � ì�¼ � ¯�°Ö[1A¨MÇ��JLZLA¨M¥A¨=1B²\ G'Mv�%GT��J®  =@E·MHAC�%§1SUAUZLA¨KV¡î=T ª�1MHJYG�B1�,JOG'MHJ�=' 
JLº�§�G�B1MHAU=@B�¯ ½ SUK`[1=@�1­@[Ç��=�MHK�=T �K`[1JLM¥J9KHJLZL[�B1A¨���1JLM>JLº�§�G;B1��KH=FKm[1J9K`EHG�B1Mm§�=@EVK�SCG-¡�JOELN;\>J³��JLZLAU��JL�YKH=FJLº�§�JOEWA¤�®JOB�K
\9AUK`[8=@��E( �EHG��®JL\³=1EH©PACB��1MHJOEtMm§�GTZLJ�¯�°9[1AUM³G'MHM`���%§1KHAU=@B8\9GTM��%G'��J³K¥=FJOGTMHJ9��JLI�JLSU=@§��®JOB�K>G�B1�%GTSUS¨=T\   =@EtM¥A¤�Ç§1S¨J
ZL[�G�B1­�JLMªB1JLJL��JL�   =1E9G�B;¡�KV¡�§�JF=T �JOB�[�G�B1ZLJO��JOB;KªK¥=v=1��E� ¹E¥G���JL\>=@EH©"¯

�3d�e ���������������"!'������)

¼�B�=@EV��JOE� �=@E�G�B�G�§�§1SUA¨ZOG'KHAU=@B�KH=�?�JFG�?1SUJPKH=v�%G;©TJª�1MHJP=T �=@��Et �EHG��®JL\³=1EH©:NT\>Jª§�EW=nI1AU��J±G;B%G�?1MHK`E¥GTZLKHAU=@B�ZOGTSUSUJL� G
ZL=@B;¬:­1��EHGTKHAU=@B�¯ ½ ZL=@B;¬:­@��E¥GTKHAU=@B�AUMªG�­@EW=@��§�=T �§�EV=�KH=1ZL=�S���=1�:�1S¨JLMPK`[�GTK9[�G-I�J�?àJLJOBYM`§àJLZLAy¬:ZOG'S¨SU¡,§��1K9KH=;­�JLK`[1JOE
 �=@E�MH=1��J M`§àJLZLAz¬:ZÛ§���EH§�=;MHJ�¯+¼�B JLMHMHJOB1ZLJ�NPG,ZL=@B;¬:­1��EHGTKHAU=@B$EVJO§�EVJLM¥JOB�KHMYGµI@ACEVK`��G'S±§�EV=;KH=@ZL=;S9MHK`GTZL©²K`[�GTKÇK`[1J
G�§�§1SUAUZOGTKHAU=@B�[�GTM���JLZLAU��JL��KH=��1MHJ> �=@EtMH=@�®J³ACB1MHKmG�B1ZLJ9=T �ZL=@�%����B1AUZOGTKHAU=@B�¯�¼¹K�AUM³��§8KH=FK`[1JPG�§�§1SUA¨ZOG'KHAU=@B%K¥=F��JLZLA¨��J
\ª[�G'KFZL=@��?1A¤B�G'KHAU=@B�=T 9§�EV=�KH=1ZL=�SUM�AUMv�1M¥Jm ¹�1S�  =@EPAUKO¯%°(=�G'S¨SU=T\+ �=@EPK`[1JÇ��JLMHACEVJL�}a:JLº1AC?1AUS¨AUKV¡²=T ³ZL=@�Ç�v��B1AUZOGTK¥A¨=1B�N
G�BRG�§�§1SUAUZOGTKHAU=@B²�%G-¡Y��Jm¬�B1J ���1SUKHAC§1SUJ%ZL=@B;¬:­@��EHG'KHAU=@B1MP  =1EPJOGTZ´[RZL=@�Ç�v��B1AUZOGTK¥A¨=1B�Z´[�G;B�B1JLS ¯�°9[�EV=1�1­@[RK`[1J%�1MHJ
=T tJOGTZ´[ M`§�JLZLAz¬:Z�ZL=@B;¬:­@��E¥GTKHAU=@B�N�K`[1J�G;§�§1S¨AUZOGTK¥A¨=1B ZOG;B�M`§�JLZLAz �¡ JLº�GTZLKHSU¡�\P[1A¨ZL[ §�EW=�KH=1ZL=�SUM9M`[1=@�1SU��?àJv�1MHJL��¯

°>\>=FSUJLI�JLSUM9=T �ZL=@B;¬:­1��EHGTKHAU=@BÇZ´[�G;B1­�JLM³G�EWJ9��Jm¬�B1JL��¯³°Ö[1J9¬�EVM¥K³G�L�JLZLKHM>��JLMHM`GT­;JLM�K`[�GTK�G;EVJ±§�EW=@ZLJLMHM¥JL��MHAC��AUSCG�EVSU¡�¯
°9[1JLM¥J���JLMHMmGT­�JLMYG�EVJYZL=@B1MHAU��JOEVJL��KH=Û�1MHJ�K`[1JRM`G���JRZL=@B;¬:­@��EHGTK¥A¨=1B�¯ßQ9[�G�B1­;JLM�KH=µK`[1J,§�EV=@ZLJLM¥MHACB1­î=T ±Km[1JLMHJ
��JLM¥M`GT­�JLM9AUMF��=@B1J%GTKPK`[1J�§�EV=�KH=1ZL=�StS¨JLI;JLS N�G;B1��\ÖA¨SUS�G�L�JLZLKFGTSUS«�®JLMHM`GT­�JLMPK`[�GTKF�1MHJ�K`[1AUMPZL=@B;¬:­@��EHGTK¥A¨=1B�¯±°Ö[1JLMHJ
KV¡�§�JLMF=T 9ZL[�G�B1­�JLM�­;JOB1JOEHGTSUSU¡,ACB�I�=;S¨I;J���=1��Ay �¡1A¤B1­²§�EV=�KH=1ZL=�S�§�G�EHG���JLK¥JOEVMON�?��1K�B1=�KFZL[�G�B1­�ACB1­�\ª[1AUZ´[²§�EV=�KH=1ZL=�SUM

W



G�EWJ±?àJLA¤B1­��1MHJL��¯�¸:=1E�JLº�G��%§1SUJ�N�ZL=1B1MHAU��JOE9G8ZL=@B;¬:­@��EHGTK¥A¨=1B�K`[�GTK>ACB1ZLS¤�1��JLM4Ó � z » G�B1�Y�/z�X�¯�Ó � z » §�EW=nI1AU��JLMªG
 �JL\ §�G;EHG���JLKHJOEWMªK`[�G'K�G�L�JLZLKªK`[1J�ZL=@�Ç§�EVJLMHMHAU=@B�§�EV=1ZLJLMHMHACB1­:¯�¼ë >\³J�\9G�B;KªK¥= ©TJLJO§��1MHACB1­XÓ � z » N�?��1KF\ G;B�KPKH=
ZL[�G�B1­�J8 �EV=@�  �GTMHK6Ó � z » KH=YMHSU=T\ Ó � z » N�\>J%\>=@�1SU�Û©TJLJO§�Km[1J%M`G���J�ZL=@B;¬:­1��EHGTKHAU=@B�NtG�B1�Û�%G�©'JvZL[�G�B1­�JLM�GTK
K`[1J6Ó � z » §�EV=�KH=1ZL=�S�SUJLI�JLS�¯

°9[1JPMHJLZL=@B1�RSUJLI�JLS�=T �ZL=1B;¬:­@��EHGTKHAU=@B�ZL[�G�B1­�JLMÖA¨MP�1MHJL�Y\ª[1JOBY��JLMHMmGT­�JLM9B1JLJL� KH=%?àJ�§�EV=@ZLJLM¥MHJL� \9AUK`[YG8��A�L�JOEVJOB;K
MHJLKP=T �§�EV=�KH=1ZL=�SUMO¯P°9[1JLMHJ�Z´[�G;B1­�JLMªACB;I�=�SUI�J%�1MHACB1­ G�B1JL\ßZL=@B;¬:­1��EHGTKHAU=@B  �=@E>K`[1J%��JLMHMmGT­�JLM9ACB����1JLMHKHAU=@B�¯P¼ë ³\>J
ZL=@B1M¥A¨��JOEÖ=@��E7Ó � z » G�B1� �/z�X�JLº�G;�%§1SUJvGT­@G'A¤B�Nà\³J��ÇGO¡���JLZLAU��J�KH=%ZL[�G�B1­�JP �EV=@���/z�X�JOB1ZOEV¡�§1K¥A¨=1B K¥=®¼¹�/z ½
JOB1ZOEV¡�§1KHAU=@B�¯>¼�BRK`[1AUMPZOGTMHJ�N�\>JF\>=@�1SU� ZOEVJOG'KHJvG�ZL=1B;¬:­@��EHGTKHAU=@B K`[�GTK>ZL=@B;K`GTACB1JL�VÓ � z » G�B1��¼��/z ½ G�B1�RMH\9AUKHZL[
KH=��1MHJ�K`[1AUM±B1JL\+ZL=@B;¬:­1��EHGTKHAU=@B�¯ ½ B1=�Km[1JOE9JLº�G��%§1SUJ%��AU­@[;K±?àJvKm[�GTKª\>J�[�GT� MH=1��J�ZL=@B;K`EV=;S�ACB;  =@E¥�%GTKHAU=@B K`[�GTK
B1JLJL��JL�%K¥=±?àJª§�EV=1ZLJLMHMHJL�%\9AUK`[®MH=@��J�ZL=@B�KmEV=�S�§�EV=�KH=1ZL=�S�G�B1��GÖ��A�L�JOEVJOB;K�JOB1ZOEW¡�§1KHAU=@BÇ©TJL¡�¯�¼�B�K`[1AUM�ZOGTM¥J³\>J>\>=@�1SU�
SUJOG-I�J%K`[1JÇ=@EVAU­�ACB�GTS�ZL=1B;¬:­@��EHGTKHAU=@BµGTSU=@B1J G;B1�ÛGT­@GTACB�ZOEWJOGTKHJ�GRB1JL\ =@B1J%Km[�GTK�ACB1ZLSC�1��JL��K`[1JÇZL=@B�KmEV=�S�§�EV=�KH=1ZL=�S
G�B1�Ç�/z�X�¯�¸"=@E�Km[1A¨M>JLº�G��%§1SUJ�N1K`[1JPA¤�ÇGT­�Jª§�EV=1ZLJLMHMHACB1­�G;B1�%K`[1JPZL=@B�KmEV=�S:§�EV=1ZLJLMHMHACB1­�ZL=@�1SU�YZL=@B;KHACB@�1JPACB�§�G�E¥GTSUS¨JLS�N
JOGTZL[Y�1MHACB1­�A¨K¥M9=T\ªB�ZL=@B;¬:­@��EHG'KHAU=@B�¯

�3dqc #%���&!'��
��(
!Ù-�=Ø`����)-!'�;��
1!������

°9[1J�§�EVAC�%G�EV¡,��JLM¥A¨­1B²=@?#MVJLZLKHAUI�J�='  Km[1J §�EV=;KH=@ZL=;S�A¤B; �EHGTM¥K`EH�1ZLK`��EVJ�AUM�KH=�§�EV=TI1AU��JYK \>= ��JLZL[�G�B1AUM`��M�x%§�EV=�KH=1ZL=�S
 ���B1ZLKHAU=@B ZL=@�%§à=�MHAUKHAU=@B	G�B1�5�v�1SUKHAC§1SUJLº1A¤B1­"¯ °9[1AUM� ���B1ZLKHAU=@B�GTSUAUK ¡�A¨M §�EW=nI1AU��JL�	ACB	Gî�%G�B�B1JOE�Km[�GTK�Mm��§�§�=@EVK¥M
ITG�EVAU=@�1M³§àJOE� �=@EH�%G�B1ZLJ�N�JOB�[�G;B1ZLA¤B1­ÇKHJLZ´[�B1AU���1JLMON�\ª[1AUSUJF§�EVJLMHJOEVI1ACB1­®�®=@�:�1SCG�EVAUKV¡%ACBÇMH=@��J> �=@EH� ¯�°9[1JPAU��JOGFAUM>K`[�GTK
K`[1JLM¥J���JLZ´[�G;B1A¨Mm��MªMm[1=@�1SU� \>=@EH©�\ÖA¨Km[ G�B�JLº1KHJOB1MHAC?1SUJ�MHJLK9=T �§�=�SUAUZLAUJLMON�ACBY=@EW��JOE>KH=%M`��§�§à=@EVKªG®\9AU��J�InG;EVAUJLK ¡Y=' 
G�§�§1SUAUZOGTKHAU=@B1M-N�ACB1ZLSC�1��ACB1­,K`[1=�M¥Jv\P[1=�MHJ%EVJL���1A¤EWJO��JOB�K¥MvG�EVJ%B1=�KF¡;JLKP ¹�1SUSU¡Û��B1��JOEVMHK¥=@=1��¯ O ��EP­�=@GTS�AUM�G�­�JOB1JOEWA¨Z
��=1��JLS>=T ±§�EV=;KH=@ZL=;S §�EW=@ZLJLMHM¥A¤B1­"N�ACB²\ª[1AUZL[îK`[1J §�EV=;KH=@ZL=;S� ���B1ZLKHAU=@B1M�G�EVJYM¥JO§�G�EHGTKHJL�µ �EV=@� K`[1JY��JLK`GTAUSUM%=T PK`[1J
­H­;S¤�1J$¯ÇK`[�GTK9?1ACB1��MFK`[1JO��KH=�­;JLK`[1JOEL¯

��JLZOG��1MHJ�§�EV=�KH=1ZL=�S� ���B1ZLKHAU=@B1M G;EVJ�B1=�KÇS¤G-¡�JOEWJL�îA¤B K`[1J §�EW=�KH=1ZL=�S9ACB; ¹E¥GTMHK`EH�1ZLKm��EVJ�N�Km[1JL¡î��=ÛB1=�K�GTK¥K`GTZL[²K`[1JLACE
[1JOGT��JOEWM���ACEVJLZLKHSU¡²KH=Y=@�1KH­�=;A¤B1­R�:GTK`GR��B1A¨K¥MON�B1=@EFJLº1K`EHGTZLK8K`[1JO�× �EV=@� ACB1ZL=@��ACB1­��:GTK`G ��B1AUKHM�Ò�ACB1MHKHJOGT��NtK`[1AUM�AUM
[�G�B1��SUJL�,?;¡ K`[1J�§�EV=�KH=1ZL=�S�ACB; �EHGTMHK`E¥�1ZLK`��EVJ�¯F°9[1J�­;JOB1JOEVAUZ�§�EV=�KH=1ZL=�S��®=@��JLSt��Jm¬�B1JLM�K`[1J8ACB�KHJOE  ¹GTZLJ%?àJLK \>JLJOB K`[1J
§�EV=;KH=@ZL=;S�A¤B; �EHGTM¥K`EH�1ZLK`��EVJYG�B1�,JOG'Z´[²§�EV=�KH=1ZL=�S� ¹��B1ZLKHAU=@B�¯R°9[1J EWJL���1ACEVJO��JOB;K�K`[�GTK8K`[1AUMvACB;KHJOE� �GTZLJY?�J�M`§�JLZLAz¬:JL�
EVJO§�EWJLMHJOB�K¥MªG�BY=1§�§�=@EVKm��B1A¨KV¡�KH=�EVJL�:�1ZLJ�K`[1J8ZL=�MHKHMÖ=T �§à=@EVKHACB1­Y§�EV=�KH=1ZL=�S�AC�%§1SUJO��JOB;K`GTKHAU=@B1M�?;¡YAUMH=�SCGTKHACB1­:N�GTM> �G�E
GTM�§�=�M¥MHAC?1S¨J�N�K`[1J�Mm§�JLZLAz¬:ZOGTKHAU=@B =T ªG §�EV=�K¥=@ZL=�S�¢£M· ¹��B1ZLK¥A¨=1B� �EV=@� K`[1J ­¥­�SC�1J$¯ �1M¥JL�ÛKH=RZL=@��?1ACB1J�AUK�\9AUK`[µ=�K`[1JOE
§�EV=;KH=@ZL=;S¨M-¯«°Ö[1A¨MPAUM±GÇ©TJL¡���JLM¥A¨­1B ��=�K¥A¨ITGTKHAU=@B�=T �K`[1J�§�EV=;KH=@ZL=;S�ACB; ¹EHG'MHK`EH�1ZLK`��EWJ�¯
½ SU=�­�AUZOGTS�?1SU=1Z´© ��A¤G'­@EHG���=' «G�BYAC�%§1SUJO��JOB;K`GTK¥A¨=1BYAUMªMm[1=n\PB�A¤B ¸�AU­@��EVJv¾à¯%z�GTZL[Y§�EV=�K¥=@ZL=�S" ���B1ZLKHAU=@B �®=@�:�1SUJ�AUM
I1AUJL\³JL�%GTM�G���§�GTMHMHAUI�J��(K`EHG;B1MH�:�1ZLJOELNT\ª[1AUZL[�AUM�­�AUI�JOB8ACB�§��1KHM!�ëM¥K`GTKHJ�ACB; �=@EH�%GTK¥A¨=1B�NTZL=@B�KmEV=�S@§�G�E¥G���JLKHJOEVM-NOACB1ZL=@��ACB1­
[1JOGT��JOEqN±G;B1�¦§à=�MHMHAC?1SU¡	�:GTKmG
�YG�B1�	§�EV=1�:�1ZLJLM�=1�1K`§��1KHM ����§à�:GTKHJL�	MHKmGTKHJ ACB; �=@EH�%G'KHAU=@B�NFZL=@B;K`EV=�SF§�G�EHG;��JLKHJOEVMON
=@�1K¥­�=�ACB1­�[1JOGT��JOELN1G�B1��§�EV=1ZLJLMHMHJL�%�:G'K`G
�L¯t°9[1JªG�EVZL[1AUKHJLZLK`��EHG'S3­H­�SC�1J$¯�AUM³§�EW=nI1AU��JL� ?;¡�Km[1J9��JO���1º
N G�B1�#N���AUM`§�G'KHZ´[
 ���B1ZLKHAU=@B�¯�¼¹K9MHJLSUJLZLKHMªG�B1�YZL=1=@EV��ACB�GTK¥JLM±?àJLK \>JLJOB�K`[1J�§�EW=�KH=1ZL=�S� ���B1ZLKHAU=@B1MON�§�EV=TI@AU��ACB1­%K`[1JO� \9AUK`[�ACB�§��1KHM±?�G'MHJL�
��§à=@B,JLº1KHJOEHB�G'S�JLI�JOB;KHMON�G;B1�ÛZL=�SUSUJLZLKHACB1­ÛG�B1��§�G'MHMHACB1­�=@B,K¥= K`[1J�JLº@K¥JOEHB�GTS�JOB;I1A¤EW=@B���JOB;K��ëA�¯£J�¯RK`[1J �1M¥JOELNtK`[1J
B1JLKV\>=@EH©"N@G��1º1AUSUA¤G;EV¡Y ���B1ZLKHAU=@B1MPM`�1Z´[YG'M9KHAC��JL=@�1KªG;B1��?��,L�JOE9�%G�B�G'­�JO��JOB;K
��K`[1JLACE9=@�1Km§��1KHMO¯

�3d;¾ 23�à!'�lÀ��:��*��"� #%���&!'��
��(


°9[1J���JLK`G�[1JOGT��JOE�§�EV=;KH=@ZL=;S³§�EV=TI1A¨��JLM�K`[1JYB1JLZLJLMHM`G;EV¡�A¤B; �=@EH�ÇGTKHAU=@B   =@E·��JLKHJOEH��ACB1ACB1­,\ª[�G'K®§�EW=�KH=1ZL=�SUMvG�EVJÇA¤B,N
I�=;S¨I;JL��ACB JOGTZ´[ ACB1MHK`G;B1ZLJ�=' �ZL=@�%����B1AUZOGTKHAU=@B�¯+°9[1J,��JLK`G�[1JOG'��JOE�§�EV=;KH=@ZL=;SªAC�%§1SUJO��JOB;KHM Km[1J����1SUKHAC§1S¨JLº1ACB1­

Â



Event Demux/Dispatch
Auxilliary

User 
Request

...SEQCSUM ERR
REC

Protocol Function Modules

Per-Configuration 
State Information

JPEG DES

metaheader

Incoming
Messages

¸�AU­@��EVJ�¾�x ½ EWZ´[1AUKHJLZLK`��EWJ�=T  � EV=;KH=@ZL=;S�¸�EHG���JL\>=@E¥©

G�B1�îZL=1�%§�=�M¥A¨K¥A¨=1B �®JLZ´[�G�B1AUM`�®MO¯ ½ �®JLK`G�[1JOGT��JOEÇAUM G�B²JLº1KHJOB1��JL�	��JLMHMmGT­�J [1JOGT��JOEÇK`[�GTK�§�EW=nI1AU��JLM�JOB1=1�1­@[
ACB; �=@EH�%GTK¥A¨=1BÇ  =@E�K`[�G'Kª��JLMHM`G'­�JFKH=%?�J�[�G�B1��SUJL� G;B1� §�EV=@ZLJLM¥MHJL� ZL=@E¥EVJLZLKHSU¡ G'K9K`[1J�EVJLZLJLAUI1A¤B1­YJOB1��¯

°9[1J���JLK`G�[1JOG'��JOE�A¨M ?��1AUSUKY �EV=@� K`[�EVJLJ,?��1AUSU��ACB1­¦?1SU=1Z´©;M�xî��JLMHMmGT­�J�[1JOG'��JOE�A¤B; �=@EH�ÇGTKHAU=@B�Nª§�EW=�KH=1ZL=�S±[1JOG'��JOE
��JLMHZOEWA¤§1K¥=@EVM³G;B1��ACB1��AUI@AU�:��GTS�§�EV=�K¥=@ZL=�S:[1JOG'��JOEVMO¯�°9[1JP��JLMHM`GT­;Jª[1JOGT��JOE�ACB;  =@E¥�%GTKHAU=@B�§�EV=TI@AU��JLM>K`[1J9ACB; �=@EH�%G'KHAU=@B
B1JLZLJLMHMmG�EV¡�KH=���B1��JOEVMHKmG�B1�,[1=n\�K`[1J�EVJLMHKP=T �K`[1Jv��JLKmG�[1JOGT��JOE>\9GTMª?��1AUSUKO¯9¼¹KªACB1ZLSC�1��JLMv[1JOGT��JOEÖSUJOB1­�K`[�N�B@����?àJOE
=T ³§�EW=�KH=1ZL=�S�[1JOGT��JOEVM-N�MHJOB1��JOE�G�B1�,EVJLZLJLAUI�JOEFG;§�§1S¨AUZOGTK¥A¨=1B�AU��JOB�KHAz¬:JOEVM-N«G;B1��M¥JOB1��JOEFG�B1�,EVJLZLJLAUI�JOEPZL=@B;¬:­@��EHG'KHAU=@B
AU��JOB;KHAz¬:JOEVMO¯ °9[1J�§�EV=�KH=1ZL=�S�[1JOGT��JOE8��JLMHZOEVAC§1KH=1EVMvG�B1�²K`[1J%ACB1��AUI1A¨�:��G'Sª§�EV=�KH=1ZL=�S>[1JOGT��JOEVM�ZL=1��J%ACBÛ§�G'A¤EWMO¯Y°9[1J
[1JOGT��JOE®��JLMHZOEVAC§1KH=@EÇ��JLKHJOEH��ACB1JLMY\ª[1AUZL[�§�EV=;KH=@ZL=;S³AUMYB1JLº@KYG�B1�î��Jm¬�B1JLMYK`[1JYSUJOB1­�Km[�=' ±K`[1JYMm§�JLZLAz¬:Z,§�EV=�KH=1ZL=�S
[1JOGT��JOEq¯v°9[1JÇA¤B1��AUI1AU�:��GTS9§�EV=�KH=1ZL=�S�[1JOGT��JOEVM�G;EVJ���Jm¬�B1JL� ?;¡�K`[1J�M`§�JLZLAz¬:ZY§�EV=�KH=1ZL=�S�¯%Q>=@��?1ACB1JL��N�K`[1JLM¥JvKm[�EVJLJ
?��1AUSU��ACB1­ ?1SU=1Z´©;M9§�EV=TI@AU��JPK`[1J±EWJLZLJLA¨I1ACB1­%MHAU��JP\9AUK`[�G8�%G�§Ç=T �[1=T\�K`[1JF��JLMHM`G'­�J9\9GTM�§�EV=1ZLJLMHMHJL� GTK�K`[1J9MHJOB1��ACB1­
MHAU��J�N�G�B1� [1=T\	AUK±B1=T\ßB1JLJL��MFK¥=®?àJ%§�EV=@ZLJLM¥MHJL��GTKÖK`[1J�EVJLZLJLAUI@ACB1­YMHAU��J�¯>¸�AU­@��EVJ�R%M`[1=T\9MªG;BYJLº�G��%§1SUJv��JLM¥M`GT­�J
\9AUK`[Y�®JLK`G�[1JOGT��JOE9G;B1� [1JOGT��JOE9��JLM¥ZOEVAC§1KH=@EVMO¯

.

..

Metaheader
Header Descriptors

Header 0

Header N
User Data

Protocol ID Length

Protocol ID Length

Demux Handle

Configuration Information

Header Descriptors (optional)

Descriptor Length
Sender Config Id Receiver Config Id

Sender Id Receiver Id
Message Type# of Protocol Functions

and

¸�AU­@��EWJ/Rsx3z�º�G��%§1SUJ�³�JLM¥M`GT­�JF�1MHACB1­�³�JLK`G;[1JOGT��JOE � EW=�KH=1ZL=�S

�3d�� #%���&!'��
��(
!Õ�����
1!�������)

z�GTZ´[�§�EV=�K¥=@ZL=�S" ���B1ZLKHAU=@B���Jm¬�B1JLMFG�M`§�JLZLAz¬:Z· ¹��B1ZLKHAU=@B K`[�GTK>ZOG�BY?àJ�§�EV=@ZLJLM¥MHJL� ACB1��JO§�JOB1��JOB;KF=T �=;K`[1JOE>§�EV=�KH=1ZL=�S
 ���B1ZLKHAU=@B1MO¯²°9[1AUM� ¹��B1ZLK¥A¨=1B�GTSUA¨KV¡²ZOG�B²InG;EV¡,ACBîZL=@�Ç§1S¨JLº1AUKV¡, �EV=@� MHAC�%§1SUJYZL[1JLZ´©;M`���%��ACB1­²KH=�K`[1J�JOB�KHACEVJ °ÖQ �
§�EV=;KH=@ZL=;S ¯8°9[1J%§�EV=�KH=1ZL=�S( ¹��B1ZLKHAU=@B1MFK¥=�­�JLK`[1JOEF§�EV=TI1AU��JvKm[1J�­m��JOB@�#¯� �EV=@� \ª[1AUZL[,G�B�G�§�§1SUAUZOGTKHAU=@B�ZOG�BRZL[1=@=;MHJ
K`[1JFM¥JOEVI@AUZLJLMPAUKª��JLMHACEVJLM-¯>¶,JFJOB�I1AUMHAU=@BRZL=@�%����B1AUZOGTKHAU=@B MHJOEVI1A¨ZLJLMPAC�%§1SUJO��JOB;KHJL�,?�¡YZL=@�Ç§�=�MHACB1­YGTKH=@�®A¨ZFM¥A¤B1­;S¨J�N
 ���B1ZLKHAU=@B²§�EV=�KH=1ZL=�SUMF �EV=@� G�­`��JOB1�µ=T > ¹��B1ZLKHAU=@B�G'S¨AUKV¡#¯:N�GTM�[�GOI;J%=�K`[1JOEVM�� O6� ��À1N_²�X�° ��¾1N ~PG�G
� Q N �%� �ª¶±��¾1N
X��>X���¾ � ¯�¸:=@E8JLº�G��%§1SUJ�N³GRMHJOEWI@AUZLJ� �=@E�G�EWJLS¨ACG�?1SUJ�NÖMHJLZO��EVJYAC�%GT­�JYG�§�§1SUAUZOGTKHAU=@B ZL=@�1SU� ?�JYAC�%§1SUJO��JOB;KHJL� \9AUK`[

�



Ó � z » N��/z�X�NtGYMHJL���1JOB1ZLJ B1���v?àJOEVACB1­� ���B1ZLKHAU=@B�N�G�B1�²KV\³=Y��A�L�JOEVJOB;K%EVJLSUA¤G;?1A¨SUAUKV¡² ¹��B1ZLK¥A¨=1B1M��ë=@B1J� �=@E8EVJL���1JLM¥K
EVJLKmEHG�B1M`��AUMHM¥A¨=1BYG�B1�Y=@B1JF �=@E>EVJLM`§à=@B1MHJ8JOEHEV=@E>��JLK¥JLZLKHAU=@BYG�B1��EWJLK`EHG�B1M`�®A¨M¥MHAU=@B��L¯


 EGF � ï �2ñO�Ö� ï �

°9[1J���JLMHAU­@B²=T 9=@��E· �EHG���JL\>=@E¥©YSUJOG-I�JLM%G ZLSUJOG�B²��AUMHK¥A¤B1ZLK¥A¨=1Bî?�JLKV\>JLJOB²K`[�EVJLJ�A¤B;KHJOE� �GTZLJLM¼�ëMHJLJÇ¬:­@��EVJ�S
�L¯R°9[1J
G�§�§1SUAUZOGTKHAU=@B�[�GTM�GÇMHJLKP=T � ���B1ZLKHAU=@B1MFK`[�GTKPAUK±�1MHJLMFK¥=%ZL=@�%����B1AUZOGTKHJ�\9AUK`[RK`[1J· ¹EHG;��JL\>=@EH©"¯9°9[1JLMHJ�ACB1ZLS¤�1��JYGTSUS
K`[1J8JOB�KmEV¡ §à=�ACB�K¥M�B1JLZLJLMHM`G�EV¡� �=@EÖZL=@B;¬:­@��EHG'KHAU=@BYZOEVJOG'KHAU=@B G�B1�   =1E9MHJOB1��ACB1­ G�B1��EVJLZLJLAUI@ACB1­R�:GTK`G�¯9¼�B�G'����A¨K¥A¨=1B�N
K`[1J�G;§�§1S¨AUZOGTK¥A¨=1B�ZOG�B EWJLK`EVAUJLI�J�ACB; �=@EH�%G'KHAU=@B G�?à=@�1KFG�M`§�JLZLAz¬:Z�§�EW=�KH=1ZL=�S�ACB�G�M`§�JLZLAz¬:Z%ZL=1B;¬:­@��EHGTKHAU=@B�¯9¼�BR=@EV��JOE
KH=�GTZLZLJLMHM�K`[1AUM�ACB;  =@E¥�%GTKHAU=@B�N�Km[1J §�EV=1ZLJLMHMHACB1­Û§�G'MHMHJLM�KmEHG�B1M`§�G�EWJOB�KHSU¡,Km[�EV=@�1­@[�Km[1J% �EHG���JL\>=@E¥©:¯ °Ö[1A¨MÇ��JLMHAU­@B
GTSUSU=T\9M8  =1E�Km[1J G�§�§1SUA¨ZOG'KHAU=@BîKH=,GTZLZLJLM¥M%K`[1JY§�EV=�KH=1ZL=�S>��ACEVJLZLKHSU¡�N9?��1K�\9AUK`[1=@�1K�[�G-I1A¤B1­²G�B�¡²©@B1=T\9SUJL��­�JY=T PK`[1J
��JLMHAU­@BÇ=T �Km[1J9 �EHG���JL\>=@E¥©:¯t°9[1J9¬�B�G'S�M¥JLK³=' � ���B1ZLKHAU=@B1Mª§�EW=nI1AU��JLMªGF­;JOB1JOEVAUZFA¤B;KHJOE� �GTZLJ�?àJLK \>JLJOBÇK`[1JÖ ¹EHG;��JL\>=@EH©
G�B1�RK`[1J%§�EV=�KH=1ZL=�S( ¹��B1ZLK¥A¨=1B1MO¯/z�G'Z´[�§�EV=�K¥=@ZL=�St§�EV=TI@AU��JLM�G�MHJLKP=T �MHK`G;B1�:G�EV��JOB�KmEV¡ §�=�ACB;KHMFK`[�GTKFG�EVJ%GTZLZLJLM¥MHAC?1S¨J
?;¡�Km[1JP ¹EHG;��JL\>=@EH©"¯ O ��EÖZO��EHEVJOB;K9AC�%§1SUJO��JOB;K`GTKHAU=@BR��=1JLMªB1=�Kª[�G-I�J�G;BYACB�K¥JOE� ¹G'ZLJF��Jm¬�B1JL�  �=@E>ZL=1�%����B1A¨ZOG'KHACB1­
\9AUK`[�Km[1J�B1JLK \>=@E¥©:¯�°9[1J�B1JLº@K9M¥K`GT­�JP=T �=@��E>��JLMHAU­@B \9AUS¨StACB1ZLSC�1��JvKm[1A¨MPM`§àJLZLAy¬:ZOG'KHAU=@B�¯

¸�AU­@��EVJ�S���JO§1AUZLKHM8K`[1J�ZL=@B�KmEV=�S( ¹��B1ZLKHAU=@B�G'S¨AUKV¡�KH= ?�J�G%MHJO§�G;EHGTKHJ�JOB;KHAUK ¡  ¹EW=@�3Km[1J®G;§�§1S¨AUZOGTK¥A¨=1B�¯�¼�BR=@��EPACB1AUKHACGTS
JLº�§�JOEVAC��JOB;KHMON�Km[1A¨M8ZL=@B;K`EV=�S� ���B1ZLKHAU=@B�GTSUAUKV¡,\9GTMF§�G�EVKP=T ³K`[1J%G�§�§1SUAUZOGTKHAU=@B�¯ O ��EP��JLMHAU­@B,G'S¨SU=T\9MP �=@EPK`[1J�ZL=@B;K`EV=�S
 ���B1ZLKHAU=@B�GTSUAUKV¡YKH=%?�J�JLAUK`[1JOEP§1SCGTZLJ�¯
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¼�B�=@EV��JOE>KH=ÇZOEVJOGTKHJ�G�ZL=1B;¬:­@��EHGTKHAU=@B�N"G�BYG�§�§1SUAUZOGTKHAU=@B   =;S¨SU=T\9M9Km[1JLMHJFMHKHJO§1M�x
Q ¯9QÖEVJOGTKHJFK`[1JFZL=1B;¬:­@��EHGTKHAU=@BVx����������
��������� ��!#"$���%�	�&���'�#( �%!#")�	�	�+*
,
°Ö[1A¨MR ���B1ZLKHAU=@B	EVJLKm��EHB1M�Gî[�G�B1��SUJ²KH=�G�B1JL\8NªJO�Ç§1K ¡$ZL=@B;¬:­1��EHGTKHAU=@B�¯×°9[1AUM�[�G�B1��SUJ²A¨M��1MHJL�+?�¡ K`[1J
G;§�§1S¨AUZOGTK¥A¨=1B K¥=%M`§�JLZLAz �¡YK`[1AUMªZL=1B;¬:­@��EHGTKHAU=@B�ACB K`[1JP ¹�1Km��EVJ�¯

À�¯ ½ ��� §�EV=�K¥=@ZL=�SUM>KH=�K`[1JPZL=@B;¬:­@��EHG'KHAU=@Blx-!��%��.&�%��"&�&��� /0*1�����&�)�
�����324.��%��"&� ��� /����325.&�%��"&�&��� /�6#"�!#"$�87&,
°Ö[1A¨M  ¹��B1ZLKHAU=@B�GT����MªG8§�EV=�KH=1ZL=�S"KH=�K`[1JPZL=@B;¬:­@��E¥GTKHAU=@B�N�GTSUSU=@ZOGTK¥JLMª��JO��=@EW¡� �=@E�K`[1JF§�EV=�KH=1ZL=�S�¢£M�MHK`GTKHJPG�B1�
[1JOG'��JOE�ACB;  =1EH�%GTKHAU=@B�N�G;B1�%ACB1A¨K¥A¤G'S¨A�PLJLM9Km[1Jª§�EV=�KH=1ZL=�S�¯�°9[1AUM�­�JOB1JOEVAUZPA¤B;KHJOE� �GTZLJ9GTSUSU=T\9M�K`[1J9Q>=1�%����B1A¨ZOG'KHAU=@B

Q ¿



�(GO¡;JOE>K`[1J�G�?1AUSUAUK ¡RKH=%MHJLKP��§YG�B�¡YB1JLZLJLMHM`G;EV¡YACB;  =@E¥�%GTKHAU=@BÇ �=@E9G%§�EW=�KH=1ZL=�S�\9AUK`[1=@�1Kª[�G-I1A¤B1­�KH=�©1B1=T\$K`[1J
Mm§�JLZLAz¬:ZLMF=T �K`[�GTK9§�EV=�KH=1ZL=�S�¯

¾�¯ ½ ���+GîK`EHG;B1M`§�=@EWK §�EV=�KH=1ZL=�S>x9!%�%��:&��!���;'<����#"%.��%��"&� ��� /0*1�%�	�&�)�
�&���-24.&�%��"&�&��� /����-2=.��%�#"�� ��� /�6�"&!�"$�
7&,
°Ö[1A¨M� ¹��B1ZLK¥A¨=1B�M¥JLKHM�K`[1J>K`EHG�B1Mm§�=@EVKt§�EV=�KH=1ZL=�S2�ëA�¯£J9°9Q � =@E=ÔÖ� � �&  =@E(K`[1AUM�ZL=@B;¬:­@��E¥GTKHAU=@B�¯�°9[1AUM³§�G�EWKHAUZO�1S¤G;E
��AUMHK¥A¤B1ZLK¥A¨=1B%AUM�B1JLZLJLMHM`G;EV¡�ACB8=@��EtZO��EHEVJOB;KtA¤�Ç§1S¨JO�®JOB�K`G'KHAU=@B�¯ ½ M¥A¤�®A¨SCG�E���AUMHKHACB1ZLKHAU=@B%�%G-¡�B1JLJL�%K¥=±?àJ �ÇGT��J
ACB K`[1JP ¹�1Km��EVJ���JO§àJOB1��A¤B1­Y=1B�\ª[�GTKª§1SCGTKV �=@EH� K`[1JP ¹E¥G���JL\>=@EH©�AUMª?��1AUSUKF=@B�¯

°9[1J�©'JL¡�AU��JOG�?�JO[1ACB1�Û§�EV=�K¥=@ZL=�S�ZL=@B;¬:­1��EHG�?1AUSUA¨KV¡RA¨MÖK`[�GTK9K`[1J�G;§�§1S¨AUZOGTK¥A¨=1B Mm[1=@�1SU��?�J�GTSUSU=n\>JL�RKH=%ZL[1=@=�M¥JF\ª[�GTK
§�EV=;KH=@ZL=;S¨M>AUK9B1JLJL��M> �=@E�G8M`§àJLZLAy¬:Z8ZL=@�%����B1AUZOGTKHAU=@B�ZL[�G�B�B1JLS�N�MHK`EWJOG��YN�=1E�JLI;JOBY��JLMHM`GT­;J�¯ O B1ZLJ�G;B�G�§�§1SUAUZOGTKHAU=@B
[�GTM8MHJLK%��§,Km[1J G�§�§�EV=@§�EVACGTK¥J%ZL=@B;¬:­@��EHG'KHAU=@B1MON�AUK�ZOG�B²B1=n\3�1MHJYGRM`§�JLZLAz¬:ZRZL=@B;¬:­@��EHGTK¥A¨=1BÛ[�G�B1��SUJYKH=RKHJLSUS>K`[1J
ZL=@�Ç�v��B1AUZOGTK¥A¨=1B�SCGO¡;JOEt\ª[1AUZ´[�ZL=1B;¬:­@��EHGTKHAU=@B8AUM�K¥=�?�Jª�1MHJL�®  =@EtKm[1J³ZO��E¥EVJOB�K��®JLMHM`GT­�J�¯�°9[1JÖ=@EV��JOEt=T �§�EV=@ZLJLM¥MHACB1­
=T >K`[1J�§�EV=;KH=@ZL=;S¨M8AUM���JLKHJOEH�®A¤B1JL�î?;¡�Km[1J%=@EV��JOE·A¤Bµ\ª[1AUZL[�K`[1JL¡,G�EVJ�G'����JL�ÛKH=YKm[1J%ZL=@B;¬:­@��EHG'KHAU=@B�¯ O �1KH­;=�ACB1­
��JLM¥M`GT­�JLM9G�EVJ�§�EW=@ZLJLMHM¥JL� ACBY=@EW��JOE$Ò�ACB1ZL=@��ACB1­Y��JLMHM`GT­;JLMªG�EVJ�§�EV=1ZLJLMHMHJL�YACB�EVJLI�JOEWMHJF=@EV��JOEL¯

³�JLMHM`G'­�JLM�G�EVJ�M¥JOB�K��1MHACB1­FK`[1J� ���B1ZLKHAU=@B>;%�'����?&!#"�!@*A?�!#"�!�7B2DC&�
���%"#EF2D�%�	�&�)�
�$���32DC�!�G)�%/H7�,1¯�°Ö[1A¨M�M¥A¤�Ç§1S¨J
ZOGTSUS:GTSUSU=T\9M�K`[1J9G�§�§1SUAUZOGTKHAU=@B�Km[1J� �EVJLJL��=@�5K¥=FZ´[1=1=�MHJ>GPM`§�JLZLAz¬:ZPZL=@B;¬:­@��EHGTK¥A¨=1B�=1BvGF�®JLMHM`GT­�J>?�¡���JLMHM`G'­�J³?�GTM¥A¨M-¯
°9[1J  ¹��B1ZLKHAU=@B�=' &Km[1JªSCG�?àJLS�AUM9K¥=v§�EV=TI1A¨��JPK`[1JFG�§�§1SUAUZOGTKHAU=@B�\9AUK`[ÇK`[1JFG�?1AUS¨AUKV¡�KH=�MHJOB1��ZL=@B;K`EV=�S"ACB;  =@E¥�%GTKHAU=@BÇ=@�1K+N
=T ;N ?�G�B1��¯�°9[1JP �EHG���JL\>=@E¥©�K`G�©TJLM>K`[1AUM9SCG�?àJLS�G�B1�YACB1ZLSC�1��JLM�AUK9ACB�K`[1J���JLM¥M`GT­�JPMHAC��AUSCG�EVSU¡ KH=%G%§�EW=�KH=1ZL=�S�[1JOGT��JOEq¯
� EV=TI@AU��ACB1­%K`[1AUMPS¤G;?�JLS�GTSUSU=T\9MPK`[1J�G�§�§1SUAUZOGTKHAU=@BYK¥=%M`��§�§�=1EVK9K`[1JFZL=@B1ZLJO§1K¥M9=T �G�§�§1SUA¨ZOG'KHAU=@BRS¨JLI;JLS� ¹E¥G���ACB1­�� ½ ��¸%�
�yQÖ°'��¿ � ¯ ½ �&¸ÛM`�1­;­�JLMHKHM>K`[�GTK>MHACB1ZLJ8K`[1J�G�§�§1SUAUZOGTKHAU=@B�[�GTM>K`[1J���=�M¥K ©1B1=T\9SUJL��­�J�G�?à=@�1K9K`[1JF�:GTKmG�Km[�GTK>A¨KPB1JLJL��M
KH=²MHJOB1��NPK`[1J�ZL=@�%����B1AUZOGTKHAU=@B MH¡1MHKHJO�èMm[1=@�1SU�ßEVJLM`§àJLZLK G�§�§1SUA¨ZOG'KHAU=@B	Mm§�JLZLAz¬:JL�ß�:G'K`GÛ?à=@��B1�:G�EVAUJLMO¯�°(=îK`[1AUM
JOB1��N�M`�#I�ZLA¨JOB;K�ACB; �=@EH�%G'KHAU=@BRM`[1=@�1SU�Û?�JÇA¤B1ZLSC�1��JL�²ACB�JOGTZL[ �¹G�§�§1SUA¨ZOG'KHAU=@B��F�:GTKmG���B1AUK�K¥=YJOB�G�?1SUJ%K`[1J%EVJLZLJLAUI@ACB1­
G�§�§1SUAUZOGTKHAU=@BµKH=Y��JOGTS�\ÖA¨Km[�AUKON�EVJL­1G�EV��SUJLMHMF=T 9AUKHMF=@EV��JOEP\ÖA¨Km[,EVJLM`§àJLZLK�KH=Y=�Km[1JOEP�:GTK`GY��B1AUKHMO¯ O ��EF��AUMHKHACB1ZLKHAU=@B1M
?àJLK \>JLJOB�SCG�?àJLS9G�B1�,�:GTK`GRGTSUSU=n\ÖM�K`[1JÇ ¹E¥G���JL\>=@EH©�KH=RZL=@EHEVJLZLK¥S¨¡�ZL=@��?1ACB1J §�EV=1ZLJLMHMHACB1­�K`[1J%�:GTKmGY\9AUK`[,§1SCGTZLACB1­
K`[1JF�:G'K`G8A¤B AUKHM9¬�B�G'S�SU=@ZOGTK¥A¨=1B�¯

¶	[1JOBYG�BYG�§�§1SUAUZOGTKHAU=@BR\9G�B;KHM>KH=�EVJLZLJLAUI�J�G%��JLMHMmGT­�J�N1AUKª�%G�©TJLMÖK`[1JFZOGTSUSJ� ���	K�?&!#"�!@*1���������
������7J2L?&!�"&!M7B2
C �'�&�%"�EN7B2OC%!�G)�%/H7�,1¯�X1ACB1ZLJ%K`[1J%G�§�§1SUAUZOGTKHAU=@B���=1JLM�B1=�K�[�G-I�J·  =@EWJO©@B1=T\9SUJL��­�J�=T �\ª[�G'KFK ¡�§�J8=T  �®JLMHM`GT­�J8AUK
��AU­@[;K�?�JYEVJLZLJLAUI1A¤B1­"N�=@EP\9AUK`[�\P[�GTK�ZL=@B;¬:­1��EHGTKHAU=@B�AU�î��AU­@[;K�?�JY�1MHJL��NtK`[1J� �EHG���JL\>=@EH©Y§�EW=nI1AU��JLM�K`[1AUM�ACB;  =1E�N
�%G'KHAU=@B�¯ ½ MªB1JL\5ZL=@B;¬:­@��E¥GTKHAU=@B1MªG�EWJ��1MHJL�Y=@B�K`[1J8MHJOB1��ACB1­�MHAU��J�N�B1JL\	ZL=@B;¬:­@��E¥GTKHAU=@B1MªG�EWJF��¡�B�G��®A¨ZOG'S¨SU¡�?��1A¨SUK
=@B K`[1J�EVJLZLJLAUI1A¤B1­µMHAU��J�¯ ¼�Bµ­�JOB1JOEHGTS�NtK`[1JYG�§�§1SUAUZOGTKHAU=@Bî�%G-¡ =1E��%G-¡,B1=�KvB1JLJL�²KH=�©@B1=T\ \P[�GTKFZL=@B;¬:­@��EHG'KHAU=@B
\9GTM��1MHJL�²KH= §�EV=1ZLJLMHM�G�B,ACB1ZL=@�®A¤B1­,��JLM¥M`GT­�J�¯8��¡²§�EV=TI@AU��ACB1­�K`[1J�Q>=@B;¬:­1¼���NtK`[1J�G�§�§1SUAUZOGTKHAU=@Bî[�G'MvGTZLZLJLMHM8KH=
G�§�§1SUAUZOGTKHAU=@B M`§�JLZLAz¬:Z�MHK`G'KHJFACB;  =@E¥�%GTKHAU=@BYG�?à=@�1K9K`[1AUMF��JLMHM`G'­�JFAz �B1JLZLJLMHMmG�EV¡�¯
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½ MHJLK�=T 9M`§àJLZLA¤G'S §���E¥§�=�MHJ� ���B1ZLKHAU=@B1M%G�EVJY§�EV=TI1A¨��JL�²KH=�GTSUS¨=T\�K`[1JYG�§�§1SUAUZOGTKHAU=@B²K`[1JYG�?1AUSUA¨KV¡²KH= ZL=1�%����B1A¨ZOG'KHJ
��ACEVJLZLKHSU¡8\9AUK`[8K`[1J³§�EV=;KH=@ZL=;S¨M-¯«°Ö[1JLMHJ� ¹��B1ZLKHAU=@B1M�G'S¨SU=T\²K`[1J9G�§�§1SUA¨ZOG'KHAU=@B�KH=9M¥JLK«G�B1�%EVJLKmEVAUJLI�J9G�§�§1SUA¨ZOG'KHAU=@B�M`§àJLZLAy¬:Z
§�G�E¥G���JLKHJOEVM-¯

Ñ X1JLKm��§,K`[1J%G�§�§�EW=@§�EVACGTKHJ�§�G;EHG���JLKHJOEWM�xP�&�%;��	"%.��%��"&� ��� /Q*1�����&�)�
�����325.&�%��"&�&��� /����-2=.��%�#"�� ��� /�6�"&!�"$�
7&,
°Ö[1A¨M8 ���B1ZLKHAU=@B,GTSUSU=T\9M�Km[1J�G�§�§1SUAUZOGTKHAU=@B²K`[1J�G;?1A¨SUAUKV¡,KH=YACB; �=@EH� Km[1J�§�EV=�KH=1ZL=�StK`[�GTK8ZLJOEVK`GTACB,G�§�§1SUAUZOGTKHAU=@B
Mm§�JLZLAz¬:ZÛ§�G�EHG;��JLKHJOEVM�B1JLJL� KH=Û?àJ�ZL[�G�B1­�JL��¯$°9[1J�§�EV=�KH=1ZL=�S9K`G;©TJLM%K`[1AUM�A¤B; �=@EH�ÇGTKHAU=@B�G;B1� �%G�©'JLM�G�B;¡
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ZL[�G�B1­�JLMÖA¨KP��JLJO��MªB1JLZLJLM¥M`G�EV¡�¯

Ñ QÖ[1JLZ´©Y§�EV=;KH=@ZL=;S&§�G;EHG���JLKHJOEWM�xB���	"�.&�%��"&�&��� /�6#"�!#"$�R*S�%�	�&���'�$���32L.��%�#"�� ��� /%���32�.&���#"&�&���&/�6#"�!#"��&,
°Ö[1A¨M� ���B1ZLKHAU=@B	G'S¨SU=T\9M�K`[1J,G�§�§1SUAUZOGTKHAU=@B$K`[1J,G�?1AUSUAUKV¡�KH=²Z´[1JLZL©îZLJOEWK`GTACB$G�§�§1SUA¨ZOG'KHAU=@B$M`§àJLZLAy¬:Z²§�EV=�KH=1ZL=�S
§�G;EHG���JLKHJOEWM³�:��EWA¤B1­YKm[1J�EH��B�=T �K`[1J�G�§�§1SUAUZOGTKHAU=@B�¯

°9[1JLM¥J9 ���B1ZLKHAU=@B1M9G�EVJª�1M¥JL�Y\ª[1JOB%Km[1J±G�§�§1SUAUZOGTKHAU=@BYB1JLJL��M>KH=�ACB; �=@EH� G�§�EV=;KH=@ZL=;S�=T «§�G�EHG;��JLKHJOE�ZL[�G�B1­�JLM-N�=@E�K`[1J
G�§�§1SUAUZOGTKHAU=@B²B1JLJL��M�ACB; �=@EH�%G'KHAU=@B,G�?à=@�1K�K`[1J�MHKmGTKHJ�=T  GR§�EV=�KH=1ZL=�S�¯%¼ë 9\>J�ZL=@B1MHAU��JOE8K`[1J�JLº�G;�%§1SUJ�=T >Z´[�G;B1­�ACB1­
K`[1JXÓ � z » ZL=@�%§�EVJLMHM¥A¨=1B §�G;EHG���JLKHJOE®��JLMHZOEVAC?�JL�	ACB MHJLZLKHAU=@B®R:¯ Q N>K`[1J�G;§�§1S¨AUZOGTK¥A¨=1B$\>=@�1SU�¦�1M¥J K`[1JR ���B1ZLKHAU=@B
� ��;%�	"�.&���#"&�&���&/�¯�¼�B�G�MHAUK`��G'KHAU=@BY\ª[1JOEWJ®Gµa:=n\�ZL=@B�KmEV=�S�§�EV=;KH=@ZL=;S�AUM±?àJLA¤B1­ �1M¥JL��N:K`[1J�G�§�§1SUAUZOGTKHAU=@B��%G-¡Y\9G�B�K
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�1MHJÇ=T 9ZL=@B;¬:­@��EHG�?1SUJY§�EV=�KH=1ZL=�S�MH¡1MHKHJO�®M�=@B�ZL=;MHK�G�B1�î§�JOE� �=@EH�%G;B1ZLJ�¯ ¼�B,=1EV��JOEPKH=���B1��JOEWMHK`G�B1�²K`[1J%��JO�%G;B1��M

Q À



=@BR[1AU­@[�§�JOE� �=@EH�%G;B1ZLJv§�EV=�K¥=@ZL=�SUMON"\>Jv?��1AUSUKvG�BRG�§�§1SUAUZOGTKHAU=@B1M�\ÖA¨Km[YZL[�G�EHGTZLKHJOEWA¨M¥KHAUZLM�EVJO§�EVJLMHJOB;K`GTKHAUI�J8=T �KH=1�:G-¡�¢£M
[1AU­@[R§�JOE� �=@EH�%G;B1ZLJF��A¨M¥K`EVAC?��1KHJL�,G�§�§1SUAUZOGTKHAU=@B1MO¯

°9[1JÖ �=�SUS¨=T\9ACB1­%M¥JLZLKHAU=@B1M9GTSUMH=%��JLMHZOEVAC?àJ�GvB1JL\5§�EV=�KH=1ZL=�S:\>JPAC�%§1SUJO��JOB�K¥JL��¯³°9[1AUMª§�EW=�KH=1ZL=�S�§�EV=TI1AU��JLM9K`[1JFG�§�§1SUA�N
ZOGTK¥A¨=1B%\9AUK`[�Km[1J�G�?1AUS¨AUKV¡YKH=�M`§àJLZLAy �¡YK`[1JFAC�%§à=@EVK`G�B1ZLJF=' ���A�L&JOEWJOB�Kª§1AUJLZLJLMP=T ��:GTKmG�¯�°9[1J�G�§�§1SUAUZOGTKHAU=@BR��JLMHZOEVAC?�JL�
EVJO§�EWJLMHJOB�K¥M> ¹��B1ZLK¥A¨=1B�GTSUA¨KV¡� �EV=@�3EWJOGTS�\³=1EVSU� G�§�§1SUA¨ZOG'KHAU=@B1M�G�B1� �1MHJ8=T «=1��E>InG�EWA¤G;?1S¨J�EVJLSUACG�?1AUS¨AUKV¡,§�EV=�KH=1ZL=�S�¯

[3d�e \ ����������
��^]��:
���������
���!L�

����EVACB1­%Km[1J���JLI�JLSU=@§���JOB;KP=T «=1��E9G�§�§1SUAUZOGTKHAU=@B1MON�AUKª?àJLZOG���J�ZLSUJOG�EÖK`[�GTKÖK`[1JFKV\³=�KV¡�§�JLMP=T �EWJLS¨ACG�?1AUSUAUKV¡ §�EW=nI1AU��JL�
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