
� ���������	�
��������������������������������� "!#�$�%�%���&�'�)(*���,+-�/.0����������&�1�2�
��&�3����4������5�������6.&7	�8�� 5�9�;:

<�=%>@?�ACBEDGFH?�IKJML�FHNEOP<�?3J�QSR
LTFVUWFYX�I
Z�[]\ FHL3?�= [ NK?5^H_"`)Q [ba ?3Lc> a FWQd`dNMeH>@N [][ L�>@NMefFHNEO1g"^Y= \ JM? [ L�h a > [ N a2[

i N�>@j [ L2Xk>@?mln^V_oDP> a I�>@eKFHN
<&NMN1<&L�pE^YLbqMD1r5sKtMubvxwHy{zMubzYz|B

[ y}=�F~>�Q{���b=�FH?�IKJMLbq8F \ LTFHUHFYX�I��Y� [][ba X]B�JM=%> a I�B [ O�J

�G���b�Y�Y�����
� I�>�X \ F \E[ L a ^YNEXm>�O [ L2X�?3I [%\ L3^Yp�Q [ =�^H_5= [][ ?�>@NMen?3I [�� ^MhnL [b� J�>@L [ = [ N�?TX�^H_"= [ Ox>�FVy{X�?3L [ FH=�X'>�N a ^HQ�Q�FVpE^YLTFV?�>@^YN
X�lMX�? [ =�X'_�^YL�JEX [ ^Hj [ L��5>�O [ y{FHL [ FPN [ ?���^xL3U�X�B � I [n� ^Mh \ FHLTFH= [ ? [ LTX a ^YNEXk>�O [ L [ O�q�Q�FH? [ N a lYqM�k>@?3? [ Lbq \ F a U [ ?�y�Q�^�X3X]q
FHNEO�FYX�l�N a IML3^xNKlYqYFHL [ X \E[ba >�� [ OnFHNEO a ^YN�?3L3^VQ�Q [ O%^xN�FHN [ NEO�y}?3^Yy [ NEO�pEFYXk>�X]B)< � ^Mh a ^YN�?3L3^HQ \ L3^x?3^ a ^VQK_}^YL a ^YN�?3L3^HQ@y
Q�>@NMe�?3I [ X [�\ FHLTFH= [ ? [ LTX8>�X
O [ X a L�>@p [ O�B � I ["\ L3^x?3^ a ^VQY>�X)pEFYX [ O�^xNCF'NM^Wj [ QY �¡�¢Y£}¢b¤2¢Y¥�¤T¢x¦� M¢H§]¨�£}¨�¢Y©Mª3«3¬V§®2¯"F \M\ L3^�F a I�B
� I [ pEFYXk> a >�O [ Fn^H_"?�I [ F \M\ L3^KF a I1>�X�?3^�=°^MO�J�Q�FHL�>@± [ ?�I [C\ L�^Y?3^ a ^HQ�X�J a I²?�IEFH? [ F a I²=�^�O�J�Q [na ^YNK?�L3^HQ�X�FnXk>@NMeHQ [
� ^Mh \ FHLTFH= [ ? [ LbB	³MJML�?3I [ L [ F a IG=°^MO�J�Q [ >�X	FYX�Xk>@eYN [ O�F \ L�>@^YL�>@?�lYB � I [ X [ =°^MO�J�Q [ X a FHNG?3I [ N�p [ ¤T¢Y¦' M¢H§®2¯/>@N
F�NKJM=%p [ L�^H_"��FblMX]q8L [ X�J�Q@?�>@NMe�>@N´F�jWFHL�> [ ?�lf^V_ \ L�>@^YL�>@?�lfFYX3Xk>@eYNM= [ N�?TX�?3^�?3I [�� ^Mh \ FHLTFH= [ ? [ LTX]q8?3IKJEX�F~Q�Q@^H�5>@NMe
_}^YL�=°^xL [�µE[2¶ >@p�Q [�� ^|h a ^YN�?3L3^HQ{B � I [/\E[ L�_}^YL3=�FVN a2[ ^H_o?�I [�\ L3^Y?3^ a ^HQ�>�X [ jHF~Q@JEFH? [ On?�IML3^YJMeYI [2¶M\E[ L�>@= [ N�?TX]B � I [
[2¶M\E[ L�>@= [ N�?TX'>�Q�Q@JEX�?3LTFH? [ IM^H�·?�I [	\ L3^Y?�^ a ^HQ a ^Y= \ ^�Xk>@?�>@^YN�F \M\ L3^KF a In>�X�FHp�Q [ ?3^�X�J a]a2[ X3Xm_�J�Q�Q@l [ N�_�^YL a2[ F \ L�>@^YL�>@?�l
FH=�^YNMeKX�?5?3I [%� ^Mh \ FHLTFH= [ ? [ LTX]qMF~Q�Q@^H�5>@NMe�?3I [�\ FVLTFH= [ ? [ L2X"?�^°p [ ?3LTFYO [ O�y}^H¸1>@N²FHNGF \M\ L3^ \ L�>�FH? [ =�FHNMN [ LbB

¹ º �������	!�»	�)���3�¼�

½ >@?3I°?3I ['[ = [ L3e [ N a2[ ^H_ \ ^H� [ Lc_�J�Q�O [ X�U�?3^ \�a ^Y= \ JM? [ LTXo>@NK? [ L a ^YNMN [ba ? [ O�pKl%I�>@eYI�pEFHNEO��5>�O�?3I�N [ ?m�5^YL�U�X]q \E[ ^ \ Q [
FHL [ >@N a L [ FxXk>@NMeHQ@l°JEXk>@NMe�?3I [�a ^Y= \ JM? [ L)_}^YL
?TFxX�U�X¾?3IEFH?¾>@NKjx^HQ@j [&a ^HQ�Q�FHpE^xLTFH?�>@NMe	�¿>�?�IC^x?3I [ LTX]BdhYJ a I a ^VQ�Q�FHp8^YLTFH?c>�^xNEX
?TFVU [ ?��5^�_�^YL�=�X]qM¬H§]ÀH©E¤]Á�¡m¢x©E¢YÂx§®q�FHNEO�§]ÀH©E¤]Á�¡m¢x©E¢YÂx§®B)<�X�l�N a IML3^xNM^YJEX a ^HQ�Q�FHp8^YLTFH?�>@^YN�>@NKjx^HQ@j [ X5F \E[ L2X�^YN \ JMp�Q�>�X�IMy
>@NMefjHFHL�>@^YJEX/O�^ a JM= [ N�?TX/Ã}>@N a Q@JEOx>@NMe�? [2¶ ?bq�eYLTF \ I�> a X�qSFHJEOx>@^Eq�jx>�O [ ^Eq [ ? a B�ÄTq8��I�> a I a FHN�p [ L [ ?3L�> [ j [ OGFH?	FG¥�¬Y£}~¡
£}¨�¦%	p�lG^Y?3I [ L \8[ ^ \ Q [ Bf`
=�F~>�QÅq)� [ p�pML3^H�&X [ LTX�X�J a IÆFYX�D1^KX�F~> a FHNEO�Ç [ ?TX a F \8[ q
FHNEOG�5^YL3U µ ^H�È? [ba IMNM^VQ�^xeH> [ X
FHL [C[2¶ FH= \ Q [ X¼^H_¿X�lMX�? [ =�X�?3IEFH?	X�J \M\ ^YL3?CFxX�lKN a IML3^YNM^xJEX a ^HQ�Q�FVpE^YLTFV?�>@^YN�B�hYlKN a IML3^YNM^xJEX a ^HQ�Q�FHpE^xLTFH?�>@^YN�q)^YNG?3I [
^Y?�I [ L�IEFHNEO�qEF~Q�Q@^H�&X a ^HQ�Q�FHp8^YLTFH?�>@^YN1^YNfF a ^Y=�=°^YNn?TFYXcU�FH?5?3I [ §]¬Y¦%%£}¨�¦%/ÉÊzYË~Ì{B�hY^Y= [ ^H_
?3I [ ?TFxX�U�X�_�^YL5��I�> a I
X�l�N a IML3^YNM^YJEX a ^HQ�Q�FHp8^YLTFH?�>@^YN�IEFYX)p [][ N�_�^xJMNEO	j [ L3l	JEX [ _}J�QM>@N a Q@JEO [ eYL3^YJ \ O [ Xk>@eYN�q [ Ox>�?c>�NMe8qKpML2F~>@NMy{X�?3^YL3=Í>�NMe8qKFHNEO
OMFH?2F�jY>�X�JEF~Q�>@±bFH?�>@^YN�BnDÎg�h�É@u]Ìkq�Ï�F \M\ ^xL3?�ÉÊz~Ì{q)`
?3I [ L \ IM^YN [ ÉÊzMu2Ì{q)FHNEOGDGD�g�^YN�_ÐÉÊË~Ì5FHL [%[2¶ FV= \ Q [ X�^H_�X�l�Xc? [ =�X
?3IEFV? \E[ L�=%>@?&X�J a IÑFÐ_�^YL�=$^H_ a ^VQ�Q�FHp8^YLTFH?c>�^xN�B"Ï [ba2[ N�?�Q@lÑF/N�JM=Cp [ L5^H_oX�lMX�? [ =�X�X�J a IÑFYX���p�qxjWFH?~qKN [ jx^Y?bqYN�j�qY>@jMX]q
FHNEOPjY> a qM?�^°NEFH= [ F/_ [ �	qMIEF~j [ p [][ NGJEX [ On�5>@?3IfFÍeYL [ FH?&O [ FWQS^H_"X�J a]a2[ X3X¿_�^YL a ^HQ�Q�FVpE^YLTFV?�>@^YNf^Hj [ L5?3I [ r{N�? [ L3N [ ?
ÉÒsHÌ{B¿hYl�X�? [ =�X5X�J a InFYX5?�I [ X [ FVL [ ?�I [ _�^ a JEX�^H_S?3I�>�X \ F \8[ LbB5Ã{<ÓNM^Y? [ ^YN�? [ L3=%>@NM^HQ@^Yexl��
rkNn?3I [ L [ X�?5^H_S?3I [�\ F \E[ L
� [ �5>�Q�QoJEX [ ?3I [ ? [ L�=ÕÔ a ^HQ�Q�FVpE^YLTFV?�>@^YNEÖ°?�^C= [ FHNÆÔ]XclKN a IML3^YNM^YJEX a ^HQ�Q�FVpE^YLTFV?�>@^YNEÖMB�Ä
< a ^VQ�Q�FHp8^YLTFH?c>�^xNÑX�lMX�? [ =×?�l \ > a FWQ�Q@l�IEFYX5F	X�IEFVL [ O°�5^YL�U�X \ F a2[&a ^YNEXk>�X�?�>@NMe°^V_S^YN [ ^YL5=°^xL [ �5>@NEO�^H�&X'Ã{L [ _ [ L3L [ O

?3^nFYX�X�IEFHL [ OP�5>@NEO�^H�&X2Ä5?3IEFH?�X [ L3j [ FYX�?�I [ = [ Ox>@JM=�_}^YL�?3I [Ca ^VQ�Q�FHp8^YLTFH?c>�^xN�q�FHNEOP>�N a Q@JEO [ X/X�J \M\ ^YL�?�_�^YL�FHJEOx>@^
FHNEOÍjY>�O [ ^Eq���I�> a I [ NEFHp�Q [ X�?3I [�\ FVL3?�> a > \ FHNK?2X
?3^ a ^Y=°=%JMN�> a FH? [ j [ L�pEF~Q�Q�l�FHNEO%jx>�XcJEF~Q�Q�lnFHp8^YJM?
?3I [ ?TFxX�U°FH?
IEFHNEO�q
>@N²FxOMOx>�?c>�^xNf?3^°?�I [ ? [2¶ ?�JEF~Q�^YL�eYLTF \ I�> a FWQ�_�^xL3=Ø^H_ a ^x=°=%JMN�> a FV?�>@^YN \ L3^Hjx>�O [ Onp�ln?3I [ X�IEFHL [ O��5^YL�U�X \ F a2[ B
<�X�?3I [ FHp8^Hj [ = [ Ox>�FHy{X�?3L [ FV=�X�X�lMX�? [ =ÙFHL [ ?3LTFHNEX \ ^YL3? [ O1^Hj [ L�?3I [ N [ ?��5^YL3U�q�?3I [ l²FVL [ X�JMpM� [ba ?	?3^njHFHL�>�FHp�Q [

O [ Q�F~l�X%FHNEO \ F a U [ ?�y�Q�^�X3X/?3IEFH?�>@= \ F a ?C?�I [ ^Hj [ LTFWQ�Q � JEF~Q�>@?mlÎ^H_&?3I [na ^HQ�Q�FHpE^YL2FH?�>@^YN�B ½�[na FHN a IEFHLTF a ? [ Lc>�± [ ?3I [
ÚkÛMÜ�Ý{Þbß�àÊÝ3á�â�ã�Ü�äHå2æ}çSè�ébê�ë�ÛSã8ë}ìTí�î3ë}ïTð�ñKò�Ü�ä~ç�óEå3ô�ê8êEè�éVñWõ¾ß]àÊöHó�÷¾ô�ø'àÊÝ{Þ]àÊù]á�ßYó

u



� JEF~Q�>@?mlG^H_�F a ^HQ�Q�FHpE^YL2FH?�>@^YN´X [ X�Xk>@^YN�p�ln�Ej [°\ FVLTFH= [ ? [ L2X]�5Q�FH? [ N a lYq8�k>@?3? [ Lbq \ F a U [ ?3y�Q@^KX�X]q�FYX�l�N a IML�^YNKlYq)FHNEO1p�>@?3y
LTFV? [ B ½Î[Ía ^xNEXk>�O [ L&?3I [ �ELTX�?'_�^xJML&^H_
?3I [ X [/\ FHLTFH= [ ? [ LTX�>@NG?3I�>�X \ F \E[ L~qEjx>@±YB@qMQ�FH? [ N a lYq��{>@?3? [ L~q \ F a U [ ?3y�Q@^KX3X]q�FHNEO
FYXclKN a IML3^YN�lYB�úd>@?3y}LTFH? [Ía ^xNK?3L�^HQ"IEFYX�p [][ N´FYOMO�L [ X�X [ O�p�lG^Y?3I [ L�L [ X [ FHL a I [ LTX%ÃmX [][ _}^YL [ BÒeEB@q
ÉÊû�qdü®ÌÅÄ&FHNEO a FHN�p [
>@N�? [ eYLTFH? [ O��5>@?3If?3I�>�X5�5^YL�U�B
� I [ ¥�¬x£}b©E¤~À \ FVLTFH= [ ? [ L�= [ FYX�JML [ X¼?3I [ O [ Q�F~l²p [ ?�� [][ NÎ?3I [ >@N�>@?�>�FH?�>@^YNý^H_�X�^Y= [ F a ?�>@^YN�qSX�J a IýFYX�F \8[ LTX�^YN

X \8[ FHUx>�NMeG^YL \E[ L�_}^YL3=Í>�NMeGFHN�^ \8[ LTFH?�>@^YNÎ^YN´FfXcIEFHL [ OG�5>@NEO�^H�	q)?3^n?3I [ ?�>@= [ >@?TXÐ>@= \ F a ?�>�X¼_ [ Q�?/pKlG?3I [ ^Y?3I [ L
\ FHL�?�> a > \ FVNK?TXC>�Nþ?3I [ X�lMX�? [ =1qoXcJ a IýFYX/?3I [ FHJEOx>@^�^YL	?�I [ ^ \8[ LTFH?�>@^YNý^xN´?3I [ X�IEFHL [ O��5>@NEO�^H�×p [ >@NMeþL [ba2[ >@j [ O
p�l�?3I [ ^Y?3I [ L \ FHL3?�> a > \ FHN�?TX]BG³M^YL/eY^K^MO � JEF~Q�>@?�l a ^HQ�Q�FHpE^xLTFH?�>@^YN�X [ X�Xk>@^YNEX]q¾Q@^W�;Q�FH? [ N a > [ X°FVL [�[ X�X [ NK?c>�FWQÅBÎÿM¨�£}£}~¡
>�X'>@= \ ^xL3?TFHN�?�_�^xL a ^YN�?�>@N�JM^YJEX�= [ Ox>�FHy{Xc?3L [ FH=�X�X�J a I´FYX�FHJEOx>@^²FHNEO1jx>�O [ ^²FHNEOP>�X�F�= [ FYX�JML [ ^V_"?3I [ O [ eYL [][ ?3^
��I�> a I�?3I [°\ Q�F~l�pEF a U \ L3^ a2[][ OMX��¿>�?�IM^YJM?	pML [ FVU�X]B � I�JEX�Q@^H���{>@?3? [ L�>�X	O [ Xk>@LTFVp�Q [ B � I [  M¬Y¤��Hb£�ªm¥�¢H§2§ \ FVLTFH= [ ? [ L
>�X�F%= [ FYX�JML [ ^H_
?3I [ Q [ j [ Q
^H_oL [ Q�>�FHp�>�Q�>@?�l O [ Xm>�L [ Ofp�l [ F a I1= [ Ox>�FHy{X�?3L [ FH=×>@Nf?3I [ O [ Q�>�j [ L3lf^H_ \ F a U [ ?TX]B¿g [ L3?TF~>@N
= [ Ox>�FHy{Xc?3L [ FH= \ F a U [ ?TX¼N [][ O�?3^1p [ O [ Q�>@j [ L [ OþL [ Q�>�FHp�Q@lYq���I�>�Q [fa2[ L�?TF~>@N´^x?3I [ L%= [ Ox>�FHy{X�?3L [ FV= \ F a U [ ?TX a FHN´p [
O�L3^ \M\E[ O�B"³|^YL [2¶ FH= \ Q [ qx?ml \ > a F~Q a ^YN�j [ LTX3FV?�>@^YNEF~QEFHJEOx>@^ a FHN%?3^HQ [ LTFV? [ F a2[ L3?TF~>@N°FH=°^YJMN�?)^H_ \ F a U [ ?3y�Q@^KX�X)�5>@?3IM^YJM?
a FHJEXm>�NMe�F \M\ L [ba >�FVp�Q [ Q@^KX3X¼>@NÆFHJEOx>@^ � JEF~Q�>�?�lþ^YL�Q@^KX�X�>@NýJMNEO [ LTX�?TFVNEOx>�NMe8B���Ný?3I [ ^Y?3I [ L%IEFHNEO�q)J \ OMFH? [ X	?�^²F
X�IEFVL [ O�O�^ a JM= [ N�?5>@NfF/eYL3^YJ \�[ Ox>@?3^YL�N [][ O�?3^/p [ O [ Q�>@j [ L [ OPL [ Q�>�FVp�Q�lYq�FYX \ F a U [ ?3y�Q@^KX3X a FHN a FVJEX [ ?�I [ O�^ a JM= [ N�?
?3^/p [ >@NfFHNÍ>�N a ^xNEXk>�X�? [ N�?¿Xc?TFH? [ B)³¾>�NEFWQ�Q@lYqM?�I [ ¬H§]ÀH©E¤�ÁK¡�¢Y©EÀ \ FHLTFH= [ ? [ L
>�X)>@= \ ^YL3?TFVNK?5FYX)>@?
>�X�^H_}? [ N°N [ba2[ X3X�FHL3l°?3^
U [][]\ ?���^�^YL�=°^YL [ = [ Ox>�FHy{X�?�L [ FH=�X�X�l�N a IML3^xN�>�± [ O�B�³M^YL [2¶ FH= \ Q [ q�XclKN a IML3^YN�>@±2>@NMe²F%? [ Q [ y \ ^H>@NK? [ L	�5>@?3IGF a]a ^Y=°y
\ FHN�lx>�NMe�FHJEOx>@^G>�X/N [ba2[ X3X3FVL3l�?3^GF~Q�Q�^H�;_}^YL [ ¸ [ba ?�>@j [�\ ^H>@N�?3y{FHNEO�y{X \8[ FHU a F \ FHp�>�Q�>�?�lþ>@N a ^HQ�Q�FVpE^YLTFV?�>@^YN�X�lMX�? [ =�X]B
<'Q�X�^Eq�?�^ \ L [ X [ L3j [ Q�> \ y{X�l�N a >�NþFHJEOx>@^��bjx>�O [ ^�X�lMX�? [ =�X'>�?�>�X¼N [ba2[ X3X3FHL3lG?3^nU [][]\ ?�I [ FHJEOx>@^²FHNEO jY>�O [ ^²Xc?3L [ FH=�X
X�l�N a IML3^YN�>@± [ O�B
� I [�� JEF~Q�>�?�l \ FVLTFH= [ ? [ L2X"FHL [ O [ �EN [ O�^YNÑFVN [ NEO�y}?3^Yy [ NEO�pEFYXm>�X�q�FVNEO�X [ L�j [ FYX5F	X \E[ba >�� a FH?�>@^YNn^H_)?3I [&� JEF~Q�>�?�l

^H_�X [ L3jx> a2[ Ã � ^MhMÄ&O [ Xk>@L [ O pKlG?3I [ F \M\ Q�> a FH?�>@^YNÎ_�L�^Y=�?3I [ X�lMX�? [ =fB � I [�� ^Mh \ FHL2FH= [ ? [ LTX¿>@NK? [ LTF a ?��5>@?3I [ F a I
^Y?�I [ L�>@N/>@NK? [ L [ X�?�>@NMe&��F~lMX]qWFVNEO�^H_}? [ N	^xN [ IEFYX¾?3^�?3L2FYO [ ^H¸°^YN [ �¿>�?�I	L [ X \8[ba ?
?3^�^Y?�I [ LTX]B � I�>�X)?�l \ > a F~Q�Q�l¼>@NKjY^VQ�j [ X
FYX�Xk>@eYN�>@NMeÑX�^x= [ _}^YL3=Ø^V_ \ L�>@^YLc>�?c> [ X�?�^°?3I [	\ FVLTFH= [ ? [ L2X]B"D1J a I1^H_
?3I [	[ FHLcQ�> [ L��5^YL3U�^YN � ^Mh a ^YN�?3L3^HQ�>@NKjx^HQ@j [ O
\ > a UY>@NMe´F \ FHL3?�> a J�Q�FHL°X [ ?	^V_ \ L�>@^YL�>@?�> [ X/_}^YL/?3I [ jWFVL�>@^YJEX � ^Mh \ FHLTFV= [ ? [ LTX a ^YNEXk>�O [ L [ OþFHNEO�?�I [ N´O [ Xk>@eYN�>@NMe´F
\ L3^x?3^ a ^VQ�_}^YL�?3I�>�X \ L�>@^YL�>@?�lÑFxX3Xk>@eYNM= [ N�?bB���JML � ^|h a ^YN�?3L3^VQ \ L�^Y?3^ a ^HQ{qK^xNn?3I [ ^x?3I [ L5IEFHNEO�q�>�X5pEFYX [ O�^xNÑF%NM^Hj [ Q
 �¡�¢Y£}¢~¤T¢x¥
¤T¢Y¦' M¢H§®¨�£}¨�¢Y©Mª3«3¬H§]2¯CF \M\ L�^KF a I�B � I [ pEFYXk> a >�O [ Fn^H_5?3I [ F \M\ L3^KF a I1>�X�?3^�pML [ FHUGJ \ ?3I [°\ L�^Y?3^ a ^HQS>@N�?3^
=°^MO�J�Q [ X]qMX�J a I�?3IEFV? [ F a I°=°^MO�J�Q [	a ^YNK?�L3^HQ�X"F/Xk>@NMeHQ [%� ^Mh \ FHLTFV= [ ? [ LbB � I [ X [ =°^MO�J�Q [ X a FVN�?3I [ N�p [ ¤T¢Y¦' M¢H§®2¯
>@N�F%N�JM=Cp [ L�^H_
�¿F~lMX5L [ X�J�Q@?�>@NMe�>@N�F%jWFVL�> [ ?mln^V_ \ L�>@^YL�>@?�lfFYX3Xk>@eYNM= [ N�?TX]q|?3IKJEX�F~Q�Q@^H�5>@NMe�_�^YL'=°^YL [¼µE[2¶ >@p�Q [n� ^Mh
a ^YN�?3L3^VQÅB���JML � ^|h a ^YNK?�L3^HQ \ L3^Y?3^ a ^HQ8>�X�F/p [ X�?�y [ ¸�^xL3? \ L3^Y?3^ a ^HQ{qMF~Q@?3IM^YJMeYI�>@? a FHNnp [ >@NK? [ exLTFH? [ O��5>@?3InL [ X�^YJML a2[
L [ X [ L3jWFH?c>�^xNMy}pEFYX [ O \ L�^Y?3^ a ^HQ�X5?3^ \ L3^Hjx>�O [ O [ ? [ L3=%>@N�>�X�?�> a eYJEFVLTFHN�? [][ X]B
� I [ L [ X�?/^H_&?3I [�\ F \E[ L%>�X/^YL3e�FHN�>@± [ O´FYX¼_}^HQ�Q@^W��X]BGh [ba ?�>@^YN�z1O [ X a L�>@p [ X�?3I [ X�?3L3J a ?3JML [ ^H_ÐF a ^HQ�Q�FVpE^YLTFV?�>@^YN

X�lMX�? [ = FVNEO�?�I [ = [ Ox>�FVy{X�?3L [ FH=�X \ L [ X [ N�?�>�N�?3I [ X�lMX�? [ =1B×h [ba ?�>@^YN	�Î_}^YL3=�FWQ�Q@l�O [ �EN [ Xn?3I [þ� ^MhýL [b� J�>@L [ y
= [ N�?TX'^H_"?3I [ >@NEOx>@jY>�O�JEF~Q�= [ Ox>�FHy{X�?�L [ FH=�X]B¼h [ba ?�>@^YN�snO [ X a L�>@p [ X¼?3I [ U [ l [ Q [ = [ N�?TX�^H_"?3I [%\ L3^ \ ^KX [ O \ L3^Y?�^ a ^HQ
a ^Y= \ ^KXk>@?�>@^YNMy}pEFxX [ O´F \M\ L3^KF a I�B%h [ba ?�>@^YNýËnO [ X a L�>@p [ X/?3I [%\ L3^x?3^ a ^VQS_}^YL � ^Mh a ^YN�?3L3^HQ"FHNEOþh [ba ?c>�^xN´û \ L [ X [ N�?TX
?3I [/\E[ L�_}^YL3=�FHN a2[	[ jHF~Q@JEFH?�>@^YNG^H_
?3I [	\ L3^x?3^ a ^VQÅB'h [ba ?�>@^YNþü a ^YN�?TF~>@NEX a ^Y= \ FHLc>�Xc^YNf�5>@?3I1L [ Q�FH? [ OP��^xL3U�B5³¾>@NEF~Q�Q@lYq
h [ba ?�>@^YNGt a ^YN a Q@JEO [ X�?3I�>�X \ F \8[ LbB


 ��¼�9�����	 ¿����� ���G� ��&�3����4������5�������6.&7	�8�� 5�

��JML�jx> [ �·^H_ a ^VQ�Q�FHp8^YLTFH?c>�^xNfX�l�Xc? [ =�Xd>�X�O�LTF~��N�>@N�Q�FHL3e [�\ FHL3?�_}L3^Y=×^YJML [2¶�\8[ L�> [ N a2[ �5>@?3In?���^ \ L3^Y� [ba ?TX�I [ L [ FH?
?3I [°i N�>@j [ LTXk>@?�lG^H_¿DP> a I�>@eKFVN�q�?3I [�i'\M\E[ L/<�?3=°^�X \ I [ L�> a Ï [ X [ FVL a Iþg"^VQ�Q�FHp8^YLTFH?�^YL3l�Ã i <�Ï'g�Ä \ L3^Y� [ba ?�FHNEOG?3I [
D [ Ox> a F~Q
g"^HQ�Q�FHpE^xLTFH?3^YL�l \ L�^Y� [ba ?bB � I [ eY^KFWQ�^H_ i <ÐÏ'gþ>�X"?�^CF~Q�Q@^H� Ô®? [ Q [ y{X a > [ N a2[ Ö%pKl \ L3^HjY>�Ox>@NMe°F	X�lMX�? [ =×?3IEFH?
F~Q�Q@^H�&X
X a > [ N�?�>�X�?TX]qxQ@^ a FV? [ O%FHL3^YJMNEO%?�I [ �5^YLcQ�O%FHNEO a ^YNMN [ba ? [ O°p�l	?3I [ rkNK? [ L�N [ ?bqY?3^ a ^HQ�Q�FHpE^xLTFH? [ ^xNÍOMFV?TF/Ã}>@N°?3I�>�X
a FYX [ J \M\E[ L�FH?3=°^KX \ I [ L�> a X \ F a2[ OMFH?TF�ÄTq a ^HQ�Q [ba ? [ Onp�l�jHFHL�>@^YJEX�>@NEX�?3L�JM= [ NK?2X�Q@^ a FH? [ OfFH?5L [ =°^x? [ Q@^ a FH?�>@^YNEX]B � I [
D [ Ox> a F~Q5g"^HQ�Q�FHpE^YL2FH?3^YL3l \ L3^x� [ba ?�F~>@=�X'?3^ \ L3^Hjx>�O [ Ô2? [ Q [ y}LTFYOx>@^HQ@^Yexl�Ö���I [ L [ >�NGLTFxOx>�^VQ�^xeH>�X�?TX�FHNEOn^Y?�I [ L&O�^ a ?�^YLTX

z



Shared Window

Video

Audio

Image, Text, Shared

Window Ops
Shared Window

Manager

Video 

Manager

Manager

Audio Network

³¾>@eYJML [ uY�¿g"^Y= \ ^YN [ NK?2X5^H_oF a ^VQ�Q�FHp8^YLTFH?c>�^xN²X�lMX�? [ =

a FHN a ^HQ�Q�FHpE^YL2FH? [ ^YN \ FH?�> [ N�?ÐOMFV?TFMq�>@N \ FHL3?�> a J�Q�FHL��y}LTF~l�X'FHNEOnJ�Q@?3LTFxX�^YJMNEOP>@=�FHe [ X]B5rkNfp8^Y?3I \ L�^Y� [ba ?TX5?3I [ L [ >�X
F/N [][ O�?3^%=�FHU [&a2[ L�?TF~>@NÑOMFV?TF%FbjHF~>�Q�FHp�Q [ ?3^ \E[ ^ \ Q [ Q@^ a FV? [ O�FV?¿Ox>�¸ [ L [ N�?�Xk>@? [ X]qMFHNEO�F~Q�Q�^H��?3I [ =×?3^ a ^HQ�Q�FVpE^YLTFV? [
^YNn?�IEFH?&OMFH?TF/JEXk>@NMenX�IEFHL [ O��¿>�NEO�^H�&X�qEFHJEOx>@^Eq�FHNEO�jY>�O [ ^EB
< a ^HQ�Q�FHpE^YL2FH?�>@^YN²Xcl�X�? [ =fq�?3I [ N�q�>@Nfe [ N [ L2F~Q a ^YNEXk>�X�?2X5^H_"OMFH?TF a IEFVNMN [ Q�X�?�^ÍXcJ \M\ ^YL3?�X�IEFHL [ OP�5>@NEO�^W��X]qMFHJEOx>@^

a IEFHNMN [ Q�X°?�^ XcJ \M\ ^YL3?�jY^H> a2[²a ^Y=�=CJMN�> a FH?c>�^xN�q�FHNEOþjx>�O [ ^ a IEFHNMN [ Q�XÍ_�^YL°Ox>�X \ Q�F~lY>@NMe \ FHL3?�> a > \ FHN�?°>@=�FVe [ X°FHNEO
^Y?�I [ L	L [ Q�FH? [ O²>�=�FHe [ X%Ã�³¾>�e8B
uHÄTB��5_ a ^YJML2X [ q�>@NýOx>�¸ [ L [ N�? a ^VQ�Q�FHp8^YLTFH?c>�^xNÆX�lMX�? [ =�X]q�NM^Y?	FWQ�Q5?�l \8[ X�^H_ a IEFHNMN [ Q�X
=�F~l°p [	\ L [ X [ NK?bq8O []\E[ NEOx>@NMef^YNn?�I [ NEFH?3JML [ ^H_
?3I [ ?TFxX�U�p [ >@NMe a ^HQ�Q�FHp8^YLTFH? [ OPJ \ ^YNGFHNEOnF~jWF~>�Q�FHp�Q [ L [ X�^YJML a2[ X]B
<ØX�IEFHL [ OG�5>@NEO�^H� ?�l \ > a F~Q�Q�l a ^YNEXk>�X�?TX/^H_	¨�©E£}b¡��]¬Y¤T�¢K«��®2¤b£�§]q�>{B [ B@q)?3I [ ^YpM� [ba ?TX�?3IEFH?/=�FHU [ J \ ?3I [ JEX [ L�>@NMy

? [ Lc_ÅF a2[ q�FHNEOÎ¬2 Y �¥�¨�¤T¬Y£}¨�¢Y©þ¢K«��]2¤b£�§]q�>{B [ B@q8^YpM� [ba ?TX�?�IEFH?ÐFVL [	\ FHL�?�^H_"?3I [ JMNEO [ L�Q@lx>�NMeGF \M\ Q�> a FH?�>@^YN�É@u~tbÌkB�r{N�? [ L�_{F a2[
^Yp|� [ba ?TX�>�N a Q@JEO [ �¿>�NEO�^H�&X�qMpMJM?3?3^YNEX�qEX a L3^HQ�Q@pEFHLTX�qE= [ N�JEX]q�FHNEO \ ^V>�N�? [ LTX�qE��I [ L [ FYX�F \M\ Q�> a FH?�>@^YN�^xpM� [ba ?2X�>@N a Q�JEO [
F/O�^ a JM= [ N�?"p [ >@NMe [ Ox>@? [ O�q�?3I [ X�?TFH? [ ^H_�F���I�>@? [ p8^KFHLTO�q�FHNEOÍ>�=�FHe [ X)^H_�>@NK? [ L [ X�?�XcJ a I�FxX�&y}LTF~lYqxJ�Q�?�LTFYX�^YJMNEO�qx^YL
J \M\8[ L	FH?3=°^KX \ I [ L�> a LTFYOMFHL5>@=�FVe [ X]B�`"F a IfX�IEFVL [ On�5>@NEO�^H�ÈFH? [ F a I a Q�> [ N�?�IEFYX�F%=�FHNEFVe [ L�=°^MO�J�Q [Ía FWQ�Q [ O1?3I [
§2ÁK¬Y¡�2¯��
¨�©8¯Y¢��·¦%¬Y©8¬��Y~¡TB � I [ XcIEFHL [ O1�5>@NEO�^H�-=�FVNEFHe [ L'>�X¼L [ X \ ^YNEXk>@p�Q [ _�^xL�_}^YL3��FHLTOx>@NMe�^ \E[ L2FH?�>@^YNEX�^YNG?3I [
>@N�? [ L�_{F a2[ ^xpM� [ba ?2X]qSX�J a I´FYX¼? [ Q []\ ^H>@N�? [ L°=°^Hj [ = [ NK?TX�q�X a L3^HQ�Q@pEFHL%^ \E[ L2FH?�>@^YNEX]q)pMJM?3?3^xN a Q�> a UMX]q
�5>@NEO�^H�×L [ Xk>@±2>@NMe
^ \8[ LTFH?�>@^YNEX�q [ ? a B@qEFVNEOn^ \8[ LTFH?�>@^YNEX'^YNn?3I [ F \M\ Q�> a FV?�>@^YNG^YpM� [ba ?TX]qEX�J a I²FxX5=°^MOx>�� a FV?�>@^YNEX�?3^°F�O�^ a JM= [ N�?&p [ >@NMe
[ Ox>@? [ OÎ>@N�F1eYL3^YJ \Î[ Ox>�?�^YLbq
?3^1^Y?3I [ L a Q�> [ NK?TXÍ?3IEFH?CXcIEFHL [ ?3I [ �¿>�NEO�^H�	qdpKl [ N a F \ X�J�Q�FH?�>@NMe�?3I [ ^ \E[ L2FH?�>@^YNEX%FYX
= [ X�X3FHe [ X]B
� I [ FHJEOx>@^&?�IEFH?�� [ FHL ["a ^YNEXm>�O [ Lc>�NMe�>�X \ L�>@=�FHL�>�Q@l a ^xNKj [ L2X3FH?�>@^YNEF~QMFHJEOx>@^EB � I [ jx>�O [ ^&?3IEFV?�� [ FHL ["a ^YNEXk>�O [ L�>@NMe

>�X'JEX [ O�_}^YL&Ox>�X \ Q�F~lY>@NMe�>@=�FHe [ X�^H_ \ FHL3?c> a > \ FHN�?TX�FHNEO�^Y?3I [ L¿>�N�? [ L [ Xc?�>@NMe [ j [ N�?TX/É@ubv~Ì{B � I [ ¬YÂ�¯Y¨�¢n¦C¬x©E¬��xb¡�FHNEO
� ¨�¯Y2¢G¦%¬Y©E¬��xb¡�=�^�O�J�Q [ X¼>@N [ F a I a Q�> [ N�?°FHL [ L [ X \ ^YNEXk>@p�Q [ _}^YL�?3L2FHNEX�=%>@?3?�>@NMeGFHNEO�L [ba2[ >�jx>@NMe´FHJEOx>@^�FHNEOGjx>�O [ ^
\ F a U [ ?TX�q�FVNEO�_}^YL a ^YNK?�L3^HQ�Q�>�NMe�?3I [ L [ba ^YLTOnFHNEO \ Q�F~l�pEF a Un^V_oFHJEOx>@^ÑFVNEO�jY>�O [ ^�L [ X \E[ba ?c>�j [ Q�lYB
rkN FxOMOx>�?c>�^xN�?3^�?3I [ FHpE^Hj [ q�F a ^VQ�Q�FHp8^YLTFH?c>�^xN´X�lMX�? [ = N [][ OMX�?3^�=�F~>@NK?TFW>�N a2[ L3?TF~>@NG= [ ?TFHy�>@N�_}^YL3=�FV?�>@^YN²FHp8^YJM?

[ F a I´F a ?c>�j [ X [ X3Xk>@^YN�B ½Î[ L [ _ [ L	?3^n?3I�>�X/FYX/§®�§T§]¨�¢Y©G§]£}¬Y£}	FHNEO1>@?¼>�N a Q@JEO [ X/>@N�_}^YL3=�FV?�>@^YN�L [ eKFVLTOx>@NMe [ N a ^MOx>�NMe�X
_}^YL�?3I [ = [ Ox>�F�X�?3L [ FH=�X]q�= [ =%p [ L2X�I�> \ >@N�_�^xL3=�FH?�>@^YN�q µ ^K^YL a ^YNK?�L3^HQ�>@N�_�^YL�=�FH?�>@^YN�qEFVNEO [ N a L3l \ ?c>�^xNfU [ lMX]B
� I�JEX]q�>@NGF a ^VQ�Q�FHp8^YLTFH?c>�^xN Xcl�X�? [ = ?�I [ L [ FHL [ _�^YJML5=�FW>�N1UY>@NEOMX'^H_
= [ Ox>�FHy{X�?3L [ FV=�X]�

� D [ Ox>�FVy{X�?3L [ FH=�X�L [ Q�FH? [ O1?3^fF \M\ Q�> a FH?�>@^YNþ^YpM� [ba ?TX]� � I [ X [ = [ Ox>�FHy{Xc?3L [ FH=�X a ^xNEXk>�X�?�^H_�^ \E[ LTFH?c>�^xNEX�^YN�F \ y
\ Q�> a FV?�>@^YNG^YpM� [ba ?TX]B

� D [ Ox>�FVy{X�?3L [ FH=�X)L [ Q�FH? [ O/?3^�>@NK? [ L�_ÅF a2[ ^xpM� [ba ?2X]� � I [ X [ = [ Ox>�FHy{X�?3L [ FH=�X a ^YNEXk>�X�?
^V_�^ \8[ LTFH?�>@^YNEXd^YN/>�N�? [ L�_{F a2[
^YpM� [ba ?TX]B

� D [ Ox>�FVy{X�?3L [ FH=�X�L [ Q�FH? [ O	?�^ÐX [ X�Xk>@^YN°X�?TFH? [ � � I [ X [ = [ Ox>�FHy{X�?3L [ FV=�X a ^YNEXk>�X�?
^H_E^ \E[ LTFH?c>�^xNEX)^YNCX [ X�Xk>@^YN°X�?TFH? [ B

�



D [ Ox>�FHy{X�?3L [ FH=�X ��FV? [ N a l �W>�?�? [ L R
F a U [ ?���^KX3X
<�JEOx>�^nFHNEO �'>�O [ ^ ��^H� ��^H� <'Q�Q@^H� [ O

R)^V>�N�? [ L3y}=�^Wj [ O [ j [ NK?2X ��^H� Ç'^°L [b� =%?bB <'Q�Q@^H� [ O
��?3I [ L��5>@NEO�^H��y [ j [ N�?TX ��^H� Ç'^°L [b� =%?bB i X�JEF~Q�Q@lfNM^YN [
< \M\ Q�> a FV?�>@^YNG^ \E[ LTFV?�>@^YNEX ��^H� Ç'^°L [b� =%?bB i X�JEF~Q�Q@lfNM^YN [

� FVp�Q [ uY� � ^Mh°L [b� J�>@L [ = [ N�?TX'^H_
?3I [ jWFHLc>�^xJEX�= [ Ox>�FHy{Xc?3L [ FH=�X

� <&JEOx>@^°FHNEO�jY>�O [ ^%= [ Ox>�FHy{X�?�L [ FH=�X]� � I [ X [ = [ Ox>�FHy{Xc?3L [ FH=�X a ^YNEXk>�X�?5^H_SFHJEOx>@^°FHNEO%jx>�O [ ^ \ F a U [ ?TX
?�IEFH?"FHL [
L [ba ^YLTO [ O�p�l�?3I [ FHJEOx>@^�FVNEOnjx>�O [ ^nO [ jx> a2[ X'L [ X \8[ba ?�>@j [ Q@lYB

! +-�/.#"È �$/»¼���� ¿�9 ¿�����

ú5FYX [ OÎ^YNþ?3I [ FHp8^Hj [ jx> [ �×^H_&F a ^VQ�Q�FHp8^YLTFH?c>�^xNÆX�lMX�? [ =1qS� [�a FVNÆO [ X a Lc>�p [ ?3I [ L [b� J�>@L [ = [ NK?TXÍ^H_ [ F a Iþ^H_�?3I [
= [ Ox>�FHy{Xc?3L [ FH=�X¿�5>@?3IfL [ X \E[ba ?�?3^�?3I [%� ^Mh \ FVLTFH= [ ? [ L2X
Q�FH? [ N a lYqY�k>@?3? [ Lbq \ F a U [ ?3y�Q@^KX3X�qEFHNEOnFYX�l�N a IML3^YN�lYB

�&%('�)�*,+.-0/21 ³|^YL
JEX [ _}J�Q a ^HQ�Q�FHp8^YLTFH?�>@^YN�q�F a ?�>@^YNEX�X�J a I�FYX
F \ FHL�?�> a > \ FVNK?5X \E[ FHUx>@NMe	^YL"F \ FHL3?�> a > \ FHN�?"=�FVUY>@NMe
F5=°^MOx>�� a FH?�>@^YN	?�^&F�X�IEFHL [ O���^xL3U�X \ F a2[ qWXcIM^YJ�Q�O�p [ O [ Q�>�j [ L [ O/�5>@?3I�Q@^H�GQ�FH? [ N a l�?3^'?3I [ ^Y?�I [ L \ FHL3?�> a > \ FHN�?TX
>@Nf?3I [ eYL�^YJ \ B23¿>�exI�Q�FV? [ N a > [ X a FHN�>@= \E[ O [ ?3I [�\ L3^xeYL [ X3X5^V_o?3I [	a ^VQ�Q�FHp8^YLTFH?c>�^xN²X [ X3Xm>�^xN�B

�54768)�)�*�9:1 <�JEOx>@^CFHNEO/jx>�O [ ^%X�?3L [ FV=�X)N [][ O%?3^�p [ O [ Q�>�j [ L [ O°�¿>�?�I	Q@^H���k>@?3? [ L)>@N°^YL2O [ L
?3^ [ NEX�JML [&a ^xNK?�>@N�JM^YJEX
\ Q�Fbl�pEF a U�B

�&;<'=-?>=*:)�@BA8CED�DF1 � l \ > a F~Q�Q�l�FVJEOx>�^ýFHNEOÎjY>�O [ ^ýX�?3L [ FV=�X a FHNý?�^HQ [ LTFH? [ F a2[ L3?TFW>�N�FV=°^YJMN�?	^H_ \ F a U [ ?�y�Q�^�X3X]B
� I [�\ ^H>@N�? [ L3y}=°^Hj [ O [ j [ N�?�X�?3L [ FV=$=�F~l�F~Q�X�^%p [ FHp�Q [ ?3^%?3^HQ [ LTFH? [ X�^Y= [�\ F a U [ ?3y�Q@^KX3X]B � I [ ^x?3I [ L5= [ Ox>�FHy
X�?3L [ FV=�X�=�F~l°NM^Y?�p [ FHp�Q [ ?�^°?3^HQ [ LTFH? [ FHN�l \ F a U [ ?3y�Q@^KX3X]B

�&G�D�/(+7-FH.9ICJ+=/21 ³M^xL [ ¸ [ba ?c>�j [&a ^Y=°=%JMN�> a FH?�>@^YN�qx?3I [ X�IEFHL [ O	�¿>�NEO�^H��OMFH?TF�X�?3L [ FH=$FHNEO/?3I [ FHJEOx>@^%X�?3L [ FH=
=%JEX�?
p [ XclKN a IML3^YN�>@± [ O�B'g"^YNEXk>�O [ L"?�I [ Xk>@?3JEFH?�>@^YN���I [ L [ F¼JEX [ L"=°^Hj [ X)?�I [�\ ^H>@N�? [ L"?�^	O�LTF~��FH?3? [ N�?�>@^YN°?3^
F \ FHL3?�^H_"?3I [ OMFH?TF%p [ >@NMe²Ox>�X \ Q�F~l [ OGFHNEOfXk>@=%J�Q@?TFHN [ ^YJEXmQ�lG?TFWQ�UMX�FHpE^YJM?'>@?bB���F a Un^H_"eY^�^MOfX�l�N a IML�^YN�>@±bFHy
?�>@^YNGp [ ?�� [][ N�?3I [°\ Q�F~l�pEF a U1^H_¿FVJEOx>�^GFHNEOG?3I [ =°^Hj [ = [ N�?&^H_5?3I [ ? [ Q []\ ^H>@NK? [ L¼>@NÆF�L [ba2[ >@j [ LIKÊX��5>@NEO�^H�
a FHN�p [ I�>@eYI�Q@l a ^YN�_}JEXk>@NMeEB·³MJML3?�I [ Lbq5��I [ N�pE^Y?�I�FHJEOx>@^ýFHNEOýjx>�O [ ^�FHL [n\ L [ X [ N�?bq5?3I [ L [ N [][ OMX�?3^�p [
X�l�N a IML3^xN�>�±bFV?�>@^YN�Ã}Q�> \ y{X�l�N a Ä�p [ ?�� [][ N1?3I [ X [ ?��5^°X�?3L [ FH=�X�FxX5� [ Q�Q{B

� FHp�Q [ u	XcJM=°=�FHL�>@± [ X5?�I [ X [°� ^Mh°L [b� J�>@L [ = [ N�?TX]B

L(MON PRQ�S	TVU,W(X2Y � U=Z[U=\ �Y�^] Q � Z �E_ Ya`�U=b
D [ Ox>�FHy{X�?3L [ FH= \ F a U [ ?TX�Ã{^YL)_}LTFH= [ X2Ä�FVL [ e [ N [ LTFH? [ O�FH?
?3I [ X�^YJML a2[ qx?3LTFHNEX \ ^YL3? [ O	^Hj [ L
?�I [ N [ ?��5^YL3U�qYFHNEO \ Q�F~l [ O
pEF a U�FH?5?3I [ O [ X�?�>@NEFH?c>�^xN�B�³|^YJML5?�>@= [ >@NEX�?2FHNK?2X�FHL [ ^H_�>@NK? [ L [ X�?5>@Nn?3I [ Q�>�_ [ ?�>@= [ ^V_oF \ F a U [ ?"_}L3^Y=×?3I [ ?�>@= [ >@?�>�X
e [ N [ L2FH? [ O�?3^°?�I [ ?�>@= [ >@?5>�X \ Q�F~l [ O�pEF a U1Ãm³¾>@eEBEz�Ä2B

�dc b©8b¡�¬Y£}¨�¢Y©G£}¨�¦%'_�^xL \ F a U [ ?�ed_}L3^Y= = [ Ox>�FHy{X�?3L [ FH=gf¾q�O [ NM^x? [ O�hjilk?m n8oprqts q|>�X�?�I [ ?c>�= [ ��I [ NG?3I [/\ F a U [ ?5>�XF~jWF~>�Q�FHp�Q [ ?3^%?3I [ F \M\ Q�> a FH?�>@^YN�F~_}? [ L�L [ba ^YL2Ox>�NMe8B

�vu ~©E¯%£}¨�¦%¿_�^YL \ F a U [ ?�e¾_�L3^x= = [ Ox>�FVy{X�?3L [ FH=wf¾q�O [ NM^x? [ O hBixk?m n8oyOqts{z qx>�X5?3I [ ?�>@= [ ��I [ Nn?3I [ Xc^YJML a2[ X [ NEOMX5?3I [\ F a U [ ?5?3^°?3I [ O [ X�?c>�NEFV?�>@^YN�B

s



time

time

Source

Destination

t t

t t

gen send

rcv play

Network Delay Destination DelaySource Delay

³¾>�exJML [ zM��g"^x= \ ^YN [ N�?TX5^V_ \ F a U [ ? [ NEO�y}?�^Yy [ NEOfO [ Q�F~l

�v| 2¤T~¨ � f£}¨�¦%%_}^YL \ F a U [ ? e�_}L3^Y=*= [ Ox>�FHy{Xc?3L [ FH=}f�q�O [ NM^Y? [ O&h ixk?m n8o~B��� q�>�X°?3I [ ?�>@= [ �'I [ N�?3I [1\ F a U [ ?%>�XL [ba2[ >@j [ OfFV?�?3I [ O [ X�?�>@NEFH?c>�^xN�B

�v� ¥�¬YÀY«�¬Y¤��f£}¨�¦%/_�^YL \ F a U [ ?�e'_�L3^x=Ù= [ Ox>�FHy{X�?�L [ FH=�f�q"O [ NM^x? [ O5h ixk?m n8o�r���B� q)>�X	?�I [ ?�>@= [ �'I [ Ný?3I [�\ F a U [ ?¼>�X\ Q�Fbl [ O�pEF a UnFH?�?�I [ O [ X�?�>@NEFH?�>@^YN�B
³|L3^Y=È?3I [ ?�>@= [ F \ F a U [ ?
>�X�e [ N [ LTFH? [ OÍ?3^	?3I [ ?�>@= [ ?�I [�\ F a U [ ?
>�X \ Q�Fbl [ O°pEF a U�qH>@?
>�X5X�JMpM� [ba ?"?3^%F�jHFHL�> [ ?�lC^V_

O [ Q�F~l�X'Ãm³¾>@eEBMz�Ä2B � I [ X [ O [ Q�F~lMX a FVNnp [ X []\ FHLTFH? [ O%>@N�?3^%?3IML [][�a FH? [ eY^YLc> [ X��oO [ Q�F~lnFH?"?3I [ X�^YJML a2[ ÃmXc^YJML a2[ O [ Q�F~l8ÄTq
O [ Q�F~l/>�N�?3I [ N [ ?m�5^YL�U%Ã{N [ ?���^xL3U	O [ Q�Fbl8ÄTq�FHNEO%O [ Q�F~l°FH?)?3I [ O [ X�?c>�NEFV?�>@^YNnÃmO [ X�?c>�NEFV?�>@^YN�O [ Q�F~lEÄTB � I [ X�^xJML a2[ O [ Q�F~l
a ^YNEXm>�Xc?TX�^V_ \ L3^Y?3^ a ^HQ \ L3^ a2[ X3Xk>@NMefFHNEO \ L3^ a2[ X3X�X a I [ O�J�Q�>@NMeGO [ Q�F~lMX]q�FHNEOGO [ Q�F~lMX&O�J [ ?3^nFHN�l�pMJ�¸ [ L�>@NMefO�^YN [ FH?
?3I [ Xc^YJML a2[ B � I [ N [ ?��5^YL3U°O [ Q�Fbl a ^YNEXk>�X�?2X5^H_S?3I [ ?�LTFHNEX�=%>�X3Xm>�^xNÑO [ Q�F~lÑFVNEO � J [ J [ >@NMenFHNEO \ L3^Y?3^ a ^HQ \ L3^ a2[ X�Xk>@NMe
O [ Q�F~l�X'FH?�>�N�? [ L3= [ Ox>�FV? [ X��5>@? a I�>@NMe�NM^MO [ X]B � I [ L [ba2[ >�j [ L&O [ Q�Fbl a ^YNEXk>�X�?2X5^H_ \ ^KX3Xk>@p�Q [ pMJ�¸ [ L�>@NMenFH?5?3I [ L [ba2[ >�j [ L
FHNEO \ L3^Y?3^ a ^HQ \ L3^ a2[ X3Xk>@NMenFHNEO \ L3^ a2[ X3X�X a I [ O�J�Q�>@NMe²O [ Q�F~l�X�B
r{N1?3I�>�X��5^YL3U�qMO [ Q�FblMX�O�J [ ?3^ \ L�^Y?3^ a ^HQ \ L3^ a2[ X�Xk>@NMe
FHNEO \ L3^ a2[ X�X
X a I [ O�J�Q�>@NMe°O [ Q�FblMX"FV?
?3I [ X�^YJML a2[ FVNEOCO [ Xc?�>@NEFH?�>@^YN�FHL [ FxX3X�JM= [ O%?�^&p [ � ¶�[ O�FHNEO°X�=�FWQ�Q a ^x= \ FHL [ O
?3^�N [ ?m�5^YL�U�O [ Q�FblMX]B
Ç'^Y? [ ?3IEFH?5?3I [ X�^xJML a2[ qM��I [ L [�\ F a U [ ?2X�FVL [ e [ N [ LTFH? [ O�qEFVNEO�?3I [ O [ X�?�>@NEFH?�>@^YN�q|��I [ L [ ?3I [ lnFHL [�\ Q�Fbl [ O�pEF a U�q

a FHN�p [ ^YN�Ox>�¸ [ L [ N�?"=�F a I�>@N [ X]q��5>@?3I�Ox>�¸ [ L [ N�? a Q@^ a UMX]B ½Î[ FYX3X�JM= [ ?�IEFH?
?3I [ X [&a Q@^ a UMX5FHL [ U []\ ?5F \M\ L3^ ¶ >@=�FV? [ Q@l
X�l�N a IML3^YN�>@± [ O1?3IML3^YJMeYI�?3I [ JEX [ ^H_ \ L3^Y?3^ a ^HQ�X�X�J a I²FYX5Ç � R·É�ubûHÌ{B � I [	a Q@^ a UfX�U [ ��>�X&O [ NM^Y? [ Onp�l��]B
½�[	a FVN�NM^H� _�^xL3=�F~Q�Q@lÑO [ �EN [ Q�FH? [ N a lYqH�k>@?3? [ LbqMFHNEOnFYXclKN a IML3^YN�lfÃ \ F a U [ ?3y�Q@^KX3Xd>�X�X�?3LTFW>�exIK?�_}^YL3��FHL2OCFVNEO�N [][ OMX

NM^%_}JML3?3I [ L [ Q�FVpE^YLTFV?�>@^YN�ÄTB

�J�t�=�t� %�'�)�*=+7-?/
��FV? [ N a ln= [ FYX�JML [ X5?3I [�[ Q�F \ X [ OP?�>@= [ _}L3^Y= \ F a U [ ?�e [ N [ L2FH?�>@^YNn?3^ \ Q�F~l�pEF a U�B
rk?5>�X�eH>@j [ N1pKl��

�t�Fh���� ilk?m n8o�� h ilk?m n8o�r���j��� h ixk?m n�oprq�s � �
ú�l�L [ FHL3LTFVNMeH>@NMe°?3I [ FHp8^Wj [�[b� JEFH?c>�^xN�qM?3I [	\ Q�F~l�pEF a U�?�>@= [ ^H_
?3I [/\ F a U [ ?">�X'eH>@j [ Nfp�l��

hBixk?m n8o�����j� � h ixk?m n�oprq�s	� �t��h���� ixk?m n8o � �

�J�t�=��� 476�)�)�*�9
D [ Ox>�FHy{X�?3L [ FH=�X a FHNnp [�[ >@?3I [ LC¤2¢Y©8£}¨�©8ÂK¢YÂx§"= [ Ox>�FHy{Xc?3L [ FH=�X�qEX�J a IfFYX5FHJEOx>@^�^YL5jx>�O [ ^EqE^xL�?�I [ l a FHNnp [ ¯Y¨�§]¤b¡�b£}
= [ Ox>�FHy{Xc?3L [ FH=�X�q�X�J a I�FYX%�¿>�NEO�^H��y [ j [ NK?�Xc?3L [ FH=�X�B�< a ^YNK?c>�N�JM^YJEX�= [ Ox>�FHy{X�?3L [ FH= >�X a IEFHLTF a ? [ Lc>�± [ O pKlýOMFH?TF
X3FV= \ Q [ X°Ãk^YL \ F a U [ ?TX®Ä�p [ >@NMe�e [ N [ LTFV? [ O�FH?/L [ eYJ�Q�FHLbq¾� ¶M[ OG>@N�? [ L3jWFWQ�XC>�Nþ?�>@= [ BnrkN a ^xNK?3L2FYX�?bq)Ox>�X a L [ ? [ = [ Ox>�FHy
X�?�L [ FH=�X]q)e [ N [ L2FH? [ OMFH?TFfFV?	>@L3L [ eYJ�Q�FHL%>@NEX�?TFHN�?TX¼>@Ný?�>@= [ B�³MJML�?3I [ Lbq)_}^YL \ L�^ \E[ L \ Q�F~l�pEF a U�q
?3I [ OMFH?TF \ F a U [ ?TX
_}L3^Y=�F a ^YN�?�>@NKJM^YJEX¼= [ Ox>�FHy{X�?3L [ FH=�N [][ OG?3^np [°\ Q�Fbl [ OfpEF a U1�5>@?3IGQ@^H���{>@?3? [ L~B��~>@?3? [ Lbq�^YN�?3I [ ^Y?�I [ L�IEFHNEO�q8>�X
NM^Y?�FHN�>�X3X�J [ �¿>�?�I²Ox>�X a L [ ? [ = [ Ox>�FHy{X�?3L [ FH=�X]B

Ë



³|^YL a ^YN�?�>@NKJM^xJEX \ Q�F~l�pEF a Un^H_"= [ Ox>�FHy{X�?3L [ FH=gf¾qE� [ L [b� J�>@L [ ?3IEFH?�?3I [ ?c>�= [ X []\ FHL2FH?�>@^YNfp [ ?�� [][ N�X�J a]a2[ X�Xk>@j [
\ F a U [ ?TX'FH?5e [ N [ LTFH?�>@^YN1p [ ?3I [ X3FH= [ FxX"?�I [ ?�>@= [ X []\ FVLTFH?�>@^YNnp [ ?m� [][ N1?3I [ = FH? \ Q�F~lKpEF a U�q�>{B [ B@q

h ixk?m n8o�r���B� � h ixk?m n��= Bo�����j� � h ilk?m n8oprqts � h ilk?m n��= Boprqts
�~>@?3? [ Lbq�^YLnFþeKF \ >@N·?3I [G\ Q�Fbl�pEF a U�q'L [ X�J�Q@?TX���I [ N�?3I�>�X a ^YNEOx>@?�>@^YN�>�X�jY>@^HQ�FH? [ O�q�>{B [ B�q���I [ N�� [ IEFbj [ ?3I [

_}^HQ�Q@^W�¿>�NMe8�

h ixk?m n8o�r���B� � h ixk?m n��= Bo�����j� ¡ h ilk?m n8oprqts � h ilk?m n��= Boprqts
�J�t�=�8� G�D¢/(+.-FH79IC7+=/
½ I [ N a ^YNEXm>�O [ Lc>�NMe�?m�5^�^YL"=�^YL [ X�?3L [ FV=�X]qYFHNM^Y?�I [ L \ FHLTFV= [ ? [ LbqM¬H§]ÀH©E¤�ÁK¡�¢Y©EÀHq~>�X
N [ba2[ X3X�FHL3l%?3^ a IEFHLTF a ? [ L�>@± [ ?3I [
� JEF~Q�>@?mlG^H_�?3I [�a ^HQ�Q�FVpE^YLTFV?�>@^YN�B°<�X�l�N a IML3^xNKlG= [ FYXcJML [ X�?3I [ O [ eYL [][ ?3^n�'I�> a I�?3I [ X�?3L [ FH=�X�FHL [ X�l�N a IML3^YN�>@± [ O
�5>@?3I [ F a IG^Y?3I [ LbBÍhYlKN a IML3^YN�>@±bFH?�>@^YN >�N�jY^HQ@j [ X¼=�F~>@N�?TF~>@N�>@NMe a2[ L3?TFW>�NG? [ = \ ^YLTFWQo^YL2O [ L�>@NMeKX�p [ ?m� [][ N \ F a U [ ?TX�FYX
?3I [ l%FHL [5\ Q�F~l [ O/pEF a U%FH?
?3I [ O [ X�?�>@NEFH?c>�^xN�B"hYl�N a IML3^YN�>�X�=È>�XoQ�^�X�?
��I [ N%?3I [ X [ ? [ = \ ^YLTF~QE^xLTO [ L�>@NMeKX
FHL [ jx>@^HQ�FH? [ O�B
� I�>�X a FHNnIEF \M\8[ N²O�J [ ?�^°jWFHLc>�FV?�>@^YNEX5>@N [ NEO�y}?3^Yy [ NEO�Q�FH? [ N a > [ X�^V_S?3I [	\ F a U [ ?2X]B
� I [ L [ FVL [ ?��5^ a ^Y=�=°^YN�Q@l�^ a]a JML3L�>@NMe _�^xL3=�X�^H_	>@N�? [ L3y{X�?3L [ FH= X�l�N a IML3^xN�>�±bFV?�>@^YN�B � I [ �ELTXc?bq�FHJEOx>@^�FHNEO

�5>@NEO�^H��y [ j [ N�?	X�?3L [ FH=9XclKN a IML3^YN�>@±bFH?�>@^YN�q8>@N�jY^HQ@j [ X/X�lKN a IML3^YN�>@±2>@NMe²F a ^YN�?�>@NKJM^xJEX�= [ Ox>�FHy{X�?3L [ FV= ÃmFHJEOx>@^MÄ��5>@?3I
F%Ox>�X a L [ ? [ = [ Ox>�FHy{X�?3L [ FH=�Ã{�5>@NEO�^H��y [ j [ N�?TX2Ä2B � I [ ^Y?3I [ LbqMFHJEOx>@^�FHNEO�jx>�O [ ^�X�?3L [ FH=ØX�lKN a IML3^YN�>@±bFH?c>�^xN�q�>@NKjY^VQ�j [ X
X�l�N a IML3^YN�>@±2>@NMen?m�5^ a ^YN�?�>@NKJM^xJEX5= [ Ox>�FHy{X�?3L [ FH=�X]B
<�JEOx>@^�FHNEOý�5>@NEO�^H��y [ j [ N�?fX�l�N a IML�^YN�>@±bFH?�>@^YN·FH?3? [ = \ ?TX%?3^ [ NEX�JML [ ?3IEFH?��5>@NEO�^W�'y [ j [ NK?2X�X�J a I·FYX�=°^YJEX [ y

[ j [ N�?TX]q¾U [ l�pE^KFHL2O�y [ j [ NK?2X]q [ ? a B�q���I�> a IýFHL [ e [ N [ LTFH? [ O�FV?�?3I [ X�^YJML a2[ �5>@NEO�^H�	qSFHL [C\ Q�F~l [ OÎpEF a U²FH?/?3I [ O [ X�y
?�>@NEFH?c>�^xN²�¿>�NEO�^H�×FH?&L�^YJMeYI�Q@lf?3I [ X3FV= [ ?�>@= [ FYX�FHN�lfFHJEOx>@^f?3IEFH?�F a]a ^Y= \ FHN�> [ OG?3I [%[ j [ N�?�e [ N [ LTFH?�>@^YNþÃmXcJ a I
FYX/F \8[ LTX�^YNýX \E[ FVUY>@NMe´FHNEO JEXk>@NMe²?�I [ =°^xJEX [ ÄTBn³¾>@eYJML [ �fX�IM^H�&X¼?3I [ L [ba ^YLTOx>@NMe�FHNEO \ Q�F~lKpEF a U�^H_&FHNþFHJEOx>@^
\ F a U [ ?"F a]a ^x= \ FHN�> [ O°p�l%?3I [ e [ N [ L2FH?�>@^YN�FHNEO \ Q�F~lKpEF a U%^H_��¿>�NEO�^H��y [ j [ NK?TX�£   q�£�¤Hq�FHNEO^£�¥HB)<&JEOx>@^°FHNEO%jx>�O [ ^X�l�N a IML3^YN�>@±bFH?�>@^YN1��I�> a IP>�N�jY^HQ@j [ X'=�F~>@N�?TF~>@N�>@NMe°Q�> \ y{X�l�N a%a FHNfp [ O [ �EN [ O�>@NGF°Xk>@=%>�Q�FHL&=�FHNMN [ LbB
<�X�l�N a IML3^xNKl a FHNGp [ O [ �EN [ O [ >@?3I [ L��5>@?3I�L [ X \E[ba ?	?�^ÑF�eHQ@^YpEFWQ"?�>@= [ y�Q�>�N [ ^YL��5>@?3IGL [ X \E[ba ?	?�^ÑF \ FHL�?�> a J�Q�FVL

= [ Ox>�FHy{Xc?3L [ FH=fB¿hH>�N a2[ ?3I [ Xc^YJML a2[ FHNEO1O [ X�?�>@NEFH?�>@^YNEX'^H_
= [ Ox>�FHy{X�?3L [ FV=�X�FHL [ ^xN \ IKlMXk> a F~Q�Q@l²Ox>�X�?3L�>@pMJM? [ O1NM^MO [ X]q
O [ �EN�>@NMe²FxX�lKN a IML3^YN�l��5>@?3IGL [ X \E[ba ?�?3^nF°eVQ�^xpEF~Qo?c>�= [ y�Q�>@N [ >�X�Ox>x¦ a J�Q@?	FHNEO1X�^�� [ O [ �EN [ >@?��5>@?3I1L [ X \8[ba ?�?3^�F
\ FHL�?�> a J�Q�FVL&= [ Ox>�FHy{Xc?3L [ FH=fB
� I [ FYXclKN a IML3^YN�l�p [ ?�� [][ N%= [ Ox>�FHy{X�?3L [ FV=�X(f°FHNEO��8qWO [ NM^Y? [ O^�¨§I�¨©E� ixk?m � o qH= [ FYX�JML [ O/�5>@?3I%L [ X \8[ba ?
?3^�= [ Ox>�FHy

X�?�L [ FH=w�%>�X�O [ �EN [ OGFYX]q

�:§��:©E� ilk?m � o � Ãah ixk?m ª«o�����j� � h i � m n8o�r���B� Ä � Ãah ixk?m ª«op�qts � h i � m n8oprq�s Ä¬

��I [ L [ hBixk?m ª«op�qts FHNEO�hjilk?m ªBo�r���j� FHL [ ?3I [ L [ba ^xLTOfFHNEO \ Q�F~l�pEF a Un?c>�= [ X�L [ X \E[ba ?�>@j [ Q@lf^V_ \ F a U [ ?2®�_}L3^Y=Ø= [ Ox>�FVy{X�?3L [ FH=¯f�q
h i � m n8oprqts FHNEO°h i � m n8o�r���B� FVL [ ?3I [ L [ba ^YLTOGFHNEO \ Q�F~l�pEF a U1?�>@= [ X�L [ X \E[ba ?�>@j [ Q@l�^V_ \ F a U [ ?�e�_}L3^Y= = [ Ox>�FHy{X�?3L [ FH=#�8q�FHNEOVe
FHNEO�®nFHL [ ?3I [ =°^KX�?5L [ba2[ N�? \ F a U [ ?TX \ Q�F~l [ OPpEF a U°_}^YL [ F a In= [ Ox>�FHy{X�?�L [ FH=fB
rkNÍ³¾>@eEB��/qY�¿>�NEO�^H��y [ j [ NK?2£   >�X�Ô]FHI [ FYOMÖ�^H_E?�I [ FVJEOx>�^ \ F a U [ ?~qH�5>@NEO�^W�'y [ j [ NK?2£±¤)>�X \8[ L�_ [ba ?cQ�l°X�l�N a IML3^YN�>@± [ O�5>@?3IG?3I [ FHJEOx>@^ \ F a U [ ?%Ã}>{B [ B@q�?3I [ FYX�l�N a IML3^YN�ln>�X	v�Ä2q�FHNEO �5>@NEO�^W�'y [ j [ NK?�£²¥�>�X�Ô�Q�FHexeH>@NMeKÖ�p [ I�>@NEOÎ?3I [ FHJEOx>@^

\ F a U [ ?bB
< U [ lfOx>�¸ [ L [ N a2[ p [ ?m� [][ NGFHJEOx>@^��b�5>@NEO�^H��y [ j [ N�?ÐFVNEOfFHJEOx>@^��bjx>�O [ ^ÑXclKN a IML3^YN�>@±bFH?�>@^YN1>�X'?3I [ NM^Y?�>@^YN1^H_S Mb¡�ª

§]¨@§]£}b©8£EFYX�l�N a IML3^YN�lÑÉ�ubË~Ì{B)<&JEOx>@^�FHNEO�jx>�O [ ^°FHL [Ða ^YN�?�>@N�JM^YJEX�= [ Ox>�FMqMFHNEO%>�_S?�I [ l [ j [ L�_ÅFWQ�Q�^YJM?�^H_SX�l�N a IML3^xN�>�Xc=
O�J [ ?3^	jHFHL3lx>@NMe°N [ ?���^xL3UCO [ Q�F~l�X�qK?�I [ l°�5>�Q�QSL [ =�F~>@N�^YJM?"^V_¾XclKN a IML3^YN�>�X�=ØJMN�Q [ X3X¿?3I [ X�l�N a IML�^YN�>@±bFH?�>@^YN \ L3^Y?�^ a ^HQ
FH?�? [ = \ ?TXd?3^	O [ Q�Fbl�^YN [ ^V_�?�I [ X�?�L [ FH=�Xd^YL�O�L3^ \°\ F a U [ ?TX)_}L3^Y=;^YN [ ^H_�?3I [ X�?3L [ FH=�X]B � I [ Xk>@?3JEFH?�>@^YN�>�X5Ox>�¸ [ L [ N�?
�5>@?3I°FHJEOx>@^	FHNEO/�5>@NEO�^H��y [ j [ N�? \ F a U [ ?TX]B¾r}_�FYX�l�N a IML3^xNKl	FHLc>�X [ X)p [ba FHJEX [ F'_ [ �´�¿>�NEO�^H��y [ j [ NK?TX)e [ ?oO [ Q�F~l [ O%O�J [

û



time

x xx

w w w1 2 3

x x x

w1 w2 3w

Audio play packet 1

Audio rec packet 1

³¾>�exJML [ �M�
<�JEOx>@^ÑFHNEO��¿>�NEO�^H��y [ j [ NK?&XclKN a IML3^YN�>@±bFH?�>@^YN

?3^ a ^xNMe [ X�?�>@^YN%>@N�?3I [ N [ ?��5^YL3U�q~>@?�O�^ [ X
NM^Y?d>�= \ Q�l�?3IEFH?
?3I [ FxX�lKN a IML3^YN�l	�¿>�Q�Q a ^YN�?�>@NKJ [ ?3^ [2¶ >�X�?bB)r}_SX�JMpEX [b� J [ N�?
�5>@NEO�^H��y [ j [ N�?TX�FVL3L�>@j [ ^YN�?c>�= [ qM?3I [ �5>@NEO�^W�'y [ j [ NK?�X�?3L [ FH= a FHN´Ô a FH? a I�J \ Ö \ L3^HjY>�O [ On?�I [ O [ X�?c>�NEFV?�>@^YN�>�X5NM^Y?
g�R i y}p8^YJMNEOnFH? \ Q�F~lKpEF a U°^H_��5>@NEO�^H��y [ j [ N�?TX]B � IKJEX�q�F \ L3^x?3^ a ^VQE_}^YL�X�l�N a IML3^YN�>@±2>@NMeÑFHJEOx>@^�FVNEO°�5>@NEO�^H��y [ j [ N�?
\ F a U [ ?TX�XcIM^YJ�Q�OGNM^Y?'>�N�?3L3^MO�J a2[ Q�FH? [ N a > [ X¼>@N�^YLTO [ L�?�^ÑF a I�> [ j [ X�l�N a IML3^YN�>@±bFH?�>@^YN´O�JMLc>�NMe \E[ L�>@^MOMX�^H_5?3LTFHNEXm> [ N�?
FYXclKN a IML3^YN�l	p [ ?m� [][ N%?3I [ ?��5^ÐX�?�L [ FH=�X]B¾r{? a FHN%p [&� J�>@? [ F a]a2[]\ ?TFHp�Q [ _}^YL)?3I [ FHJEOx>@^CFHNEO/�5>@NEO�^H��y [ j [ N�? \ F a U [ ?TX
?3^�p [ ^YJM?�^V_dX�l�N a IML3^YN�>�X�=fq [ j [ Nfp�l°Q�FHL3e [ FH=°^YJMN�?TX]qMX�^%Q@^YNMenFYX�?3I [ ¯YÂK¡�¬Y£}¨�¢Y©�^H_o?�I�>�X�FYX�l�N a IML3^YN�l%>�X&X�=�F~Q�QÅB

L(M�³ S(´�U � Y�µ�¶2Ya\2· ��¸ U&PRQ�S	¹ ���x� ZºU � U �Y�
rkN�^YL2O [ L
_}^YL"?3I [¼� ^Mh \ FVLTFH= [ ? [ L2X)?3^	p [Ða ^YN�?3L3^VQ�Q [ O�q a2[ L3?TFW>�NnF a]a2[]\ ?TFVp�Q [ jWFWQ�J [ X¿N [][ O°?3^/p [ X \E[ba >�� [ O�_}^YL [ F a I
\ FHL2FH= [ ? [ LbB�³M^YL�?�I [n� ^Mh \ FHL2FH= [ ? [ LTX a ^YNEXk>�O [ L [ OÎI [ L [ q)� [ IEF~j [�a IM^KX [ N�?3I [ _}^HQ�Q@^W�¿>�NMe�X [ ?/^H_�jHF~Q@J [ X%?3IEFH?
�5>�Q�Q
N [][ On?3^%p [ X \E[ba >�� [ O1>@N1^YLTO [ L�?3^ a IEFHLTF a ? [ L�>@± [ ?3I [	� JEF~Q�>@?mln^V_dF%X�l�N a IML�^YNM^YJEX a ^HQ�Q�FVpE^YLTFV?�>@^YN�B

�&%('�)�*,+.-0/
< a]a2[]\ ?2FHp�Q [ Q�FH? [ N a l�>�X�X \E[ba >�� [ O1JEXk>@NMe�?��5^%?3IML [ X�IM^VQ�OMX<»2¼±½�¾�¿VÀ�Á ÂÄÃ�¿ÙFHNEO°»2¼±½�¾�¿VÀ�Á Âd¼±ÅÆB
� I [ �ELTX�?n?3IML [ X�IM^HQ�O�q�»2¼±½�¾�¿VÀ�Á ÂÄÃ�¿þq&X \8[ba >�� [ XGFýO [ Xk>@LTFVp�Q [ jWFWQ�J [ ^H_	Q�FH? [ N a l���I�>�Q [ ?3I [ ^Y?3I [ L
?3IML [ X�IM^VQ�O�q,»2¼±½�¾�¿ÆÀÇÁ Âd¼�ÅýqMX \8[ba >�� [ X�FÍ=�F ¶ >�=%JM= F a]a2[]\ ?TFHp�Q [ jWF~Q@J [ ^V_o?3I [ Q�FH? [ N a lYB

�54768)�)�*�9
� I [ F a]a2[]\ ?TFHp�Q [ �{>@?3? [ L'>�X�O [ �EN [ OP>�NG? [ L�=�X5^H_"?3I [ =�F ¶ >@=CJM= N�JM=Cp [ L�^H_
eKF \ X<È�¼<ÉËÊ Âd¼±Å0F~Q�Q@^W� [ O
>@Nf?3I [�\ Q�F~lKpEF a U�^Hj [ L&F%?�>@= [�\8[ L�>@^�O°½ pr�«�ry B

�&;<'=-?>=*:)�@B%(CED�D
< a]a2[]\ ?2FHp�Q [	\ F a U [ ?3y�Q@^KX3X�>�X�X \8[ba >�� [ OP>@Nf? [ L3=�X5^H_3�

uYB � I [ =�F ¶ >@=%JM= F~Q�Q@^W��FHp�Q [/\ F a U [ ?3y�Q@^KX3X�É�Ì°½�»�Í�Ê2Ê Âd¼�Å ^Hj [ L�?�>@= [ ½ �rÎjÏÐ��Ñ�yOy qEFHNEO
zMB � I [ =�F ¶ >@=%JM=ØNKJM=%p [ L&^H_
X�J a]a2[ X3Xk>@j [%\ F a U [ ?TX�É�Ì°½�»2ÍÒÊ2Ê ÊÔÓ<À�À ?3IEFV? a FVNfp [ O�L3^ \M\8[ O�B

r{N�FxOMOx>�?c>�^xN�qM?3I [ L [ =�Fbl/p [�a2[ L3?TF~>@NnX \E[ba >�F~Q \ F a U [ ?TX)?�IEFH? a FHNMNM^x?"p [ O�L3^ \M\8[ OnÃ [ BÒeEB@qHrky�_�LTFV= [ X)>@NnD²R�`5A
X�?3L [ FV=�X2ÄTB

�&G�D�/(+7-FH.9ICJ+=/
< a]a2[]\ ?2FHp�Q [ FYX�l�N a IML�^YNKl�>�X
X \8[ba >�� [ O%>@N°? [ L�=�X�^V_�FHN/>�N�? [ L3jHF~Q=¼�Ê�Á�¿VÀ Ã�¿°½	q~��I [ L [ É�¼ÇÊÕÁ�¿ÆÀ Ã�¿°½ �
É�¼ÇÊÕÁ�¿VÀ ¿Æ¾�È ½�ÖV×�¾^Ê(ÖR¬Ø¼�Ê7Á�¿VÀ É�ÍÒÊÚÙ�¾ ½�ÖV×�¾^Ê(Ö1Ì{BÛ¼ÇÊÕÁ�¿VÀ ¿V¾�È ½�ÖV×�¾ÜÊÚÖ FHNEO�¼ÇÊÕÁ�¿VÀ É�Í�Ê(Ù�¾
X \E[ba >�_}lf?3I [ FV=°^YJMN�?TX5p�l���I�> a IG?3I [ X�?�L [ FH= a FHNfp [ Ô]FVI [ FYOMÖ°FHNEOþÔ2p [ I�>@NEOMÖ�?3I [ X�?3L [ FH=1qKL [ X \E[ba ?�>@j [ Q@lYq

ü



Audio Mgr.

Video Mgr.

Dropped packets

Shared
Window Mgr.

Audio

Shared
Window
Data

Video

Seq-

uencer

spurt_latcy

Composition
        of 
QoS Control

Modules

³¾>�exJML [ sE�)< \M\ L3^KF a In?3^°= [][ ?�>@NMe � ^Mh°L [b� J�>@L [ = [ N�?TX

�5>@?3In��I�> a In>@?�>�X'p [ >@NMenX�lKN a IML3^YN�>@± [ O�B ½ I�>�Q [ FxX�lKN a IML3^YN�l a FHNnp [ =°^YN�>@?3^YL [ O1FHNEO a ^YN�?3L3^HQ�Q [ O�_}^YL [ F a I
\ F a U [ ?bq¾>@?	>�X/JEX�JEF~Q�Q@l a ^YNKj [ N�> [ N�?°?3^GF~j [ LTFHe [ >�?%^Hj [ L%FHN�>@N�? [ L3jHF~Q�ÃmO [ NM^Y? [ OÝ½ �y��Bs{� Ä2qoFVNEO�?3IEFV?�>�X%?3I [F \M\ L3^KF a I�?TFHU [ N�>@N1?3I�>�X \ F \8[ LbB

½�[ NM^x? [ ?3I [ _�^HQ�Q@^H�5>@NMeÑFVpE^YJM?�?�I [ FHpE^Hj [ X \E[ba >�� a FH?c>�^xN²^V_o?3I [ F a]a2[]\ ?TFHp�Q [ jWF~Q@J [ X�^H_)?3I [%� ^Mh \ FHLTFV= [ ? [ LTX]�

� `"F a I � ^Mh \ FHLTFH= [ ? [ L&IEFxX�FHN�F a]a2[]\ ?TFHp�Q [ LTFVNMe [ ^H_�jHF~Q@J [ X]BC³|^YL [2¶ FH= \ Q [ _}^YL�Q�FH? [ N a l²?�I [ F a]a2[]\ ?TFHp�Q [
jWF~Q@J [ X'^H_)Q�FV? [ N a lfFHL [ p [ ?�� [][ NÆ»�¼�½�¾�¿VÀ�Á ÂÄÃ�¿ÙFVNEOR»2¼±½�¾�¿VÀ�Á Â	¼±ÅýB

� ��FH? [ N a lYq)�k>@?3? [ Lbq5FHNEO \ F a U [ ?3y�Q@^KX�X�FHL [ O [ �EN [ Oý_}^YL/>@NEOx>@jY>�O�JEF~Q°X�?3L [ FH=�XCFVNEO�FHL [ Ox>@L [ba ?cQ�l�F~¸ [ba ? [ Oþp�l
\ L [ jWFW>�Q�>@NMeýX�l�Xc? [ = a ^YNEOx>@?�>@^YNEX�X�J a IýFYX¼N [ ?m�5^YL�U O [ Q�F~lYBÝ��N´?3I [ ^Y?3I [ L/IEFHNEO�q"F~lMX�N a IML�^YNKlYq�>�X°O [ �EN [ O
p [ ?�� [][ NfX�?3L [ FV=�X]qMFHNEOnX�^%>@?'>�X�>@= \ F a ? [ OPpKlfX�lMX�? [ = a ^YNEOx>@?�>@^YNEX'>@NGFHN�>@NEOx>�L [ba ?�_ÅFYXcI�>�^xN�B

Þ ���������	�
���G��¼�9�������c���3�¼�

� I [ ?�l \ > a FWQÐJEX3FVe [ X a2[ NEFHL�>@^þ>@N-F a ^HQ�Q�FVpE^YLTFV?�>@^YN-X�lMX�? [ =,>@NKjY^VQ�j [ XnF�JEX [ L�>@N�>@?�>�FH?�>@NMe·FÎN [ � a ^HQ�Q�FVpE^YLTFV?�>@^YN
X [ X�Xk>@^YNý^YL��m^V>�N�>@NMe´FVN [2¶ >�X�?�>@NMe´X [ X3Xk>@^YN�Bþ<�?	?�I�>�XÍ?�>@= [ FGX�?TFH? [ ?3LTFVNEXk_ [ L%^ a]a JMLTX]q
�'I [ L [ >@N�?3I [ JEX [ L���^H>@N�>@NMe
?3I [ X [ X3Xm>�^xNnL [ba2[ >@j [ X5?3I [ X�?TFH? [ ^H_�?3I [ X�IEFHL [ O°�5^YL3UMX \ F a2[ qV>@N�_�^YL�=�FH?�>@^YNnFHpE^xJM?�?�I [ = [ Ox>�FHy{Xc?3L [ FH=�X�p [ >�NMe�JEX [ O
>@Ný?3I [ X [ X3Xk>@^YN�q�FHNEOýFHN�l²^x?3I [ L°X�?TFH? [ N [ba2[ X3X3FHL3lÎ_}^YL	?3IEFV?	JEX [ L°?�^fp [ F \ FHL3?%^H_&?�I [Ña ^HQ�Q�FHp8^YLTFH?�>@^YN�X [ X3Xk>@^YN�B
� I [ JEX [ L a FHNn?�I [ Nnp [ eH>@NG?3^°X [ NEOGÃ�X�JMpM� [ba ?�?3^ \ ^KX�Xk>@p�Q [/µ ^�^YL3y a ^YN�?3L3^VQ \ ^HQ�> a > [ X'>@N [ ¸ [ba ?�Ä�FHNEO�L [ba2[ >@j [ = [ Ox>�FHy
X�?�L [ FH=�X]B � I [�� ^Mh a ^YNK?�L3^HQE^H_�?3I [ = [ Ox>�FHy{X�?�L [ FH=�X)L [ba2[ >@j [ OÍ>�X5O�^YN [ >@NEO []\E[ NEO [ N�?�Q@l�p�l [ F a I°JEX [ Lbq�FHNEO/>�X
?3I�JEX
¡�2¤T~¨ � b¡�ªc«�¬H§®2¯YB
� I [1� ^Mh a ^YN�?3L3^VQ [ X3X [ N�?�>�F~Q�Q@lþ>@NKjY^VQ�j [ X a ^Y= \ JM?�>@NMe�?�I [n\ Q�F~l�pEF a U�?�>@= [ ^H_ [ F a I \ F a U [ ?bq)=°^xN�>�?�^YL�>@NMe�?3I [

jHFHL�>@^YJEX � ^Mh \ FHL2FH= [ ? [ LTXd��I�>�Q [ ?3I [�\ F a U [ ?TXo_�L3^x=$?3I [ = [ Ox>�FVy{X�?3L [ FH=�X"FHL [ p [ >@NMe \ Q�F~l [ O°pEF a U�qKFHNEO�FYO~��JEX�?�>@NMe
?3I [G\ Q�F~lKpEF a U ?�>@= [ ?3^´= [][ ?�?3I [þ� ^MhýL [b� J�>@L [ = [ N�?TX1Ãm³¾>@eýsMÄTB � I [G\ Q�Fbl�pEF a U�?�>@= [�a ^Y= \ JM?TFH?�>@^YN�IEFYX�?3^
O [ ? [ L�=%>@N [ �'I [ ?3I [ L&?�^°pMJ�¸ [ LÐF \ F a U [ ?�p [ _}^YL [%\ Q�F~lKpEF a U�qEFHNEOP>�_�X�^�_�^YL'IM^W� Q�^xNMeEqE^xL&NM^Y? \ Q�F~l�>@?	FH?&FWQ�Q"FHNEO
Xk>@= \ Q@lfO�L3^ \ >�?~B � I [ O [ba >�Xk>@^YN1>�X5pEFYX [ O�^YNn?�I [ X \E[ba >�� [ O1jWF~Q@J [ X'^H_S?3I [%� ^|h \ FHLTFH= [ ? [ LTX5FHNEOn?3I [ >@L�^xpEX [ L3j [ O
jHF~Q@J [ X]B
� I [/� ^Mh \ FHL2FH= [ ? [ LTXo>@NK? [ L2F a ?5�5>@?3I [ F a In^Y?�I [ L
>@Nn=�FHN�l%>@NK? [ L [ X�?�>@NMe°��F~l�X�FHNEO�^H_�? [ N�^YN [ IEFxX"?�^	?3LTFxO [ ^H¸

^YN [ �5>@?3I1L [ X \8[ba ?�?3^�?�I [ ^x?3I [ LTX]B�³M^YL [2¶ FV= \ Q [ q��{>@?3? [ L�FHNEOPQ�FH? [ N a l a ^YN µ > a ?��5>@?3I [ F a IG^Y?�I [ LbB � I [ jHF~Q@J [ ^V_
Q�FH? [ N a l1N [][ OMX�?3^�p [°a IM^�X [ N�X�J a I1?3IEFH?'>@?�>�X'Q�FHL�e [	[ NM^YJMexI²?�^ÑX�=�^K^Y?�In^YJM?�jWFHLc>�FV?�>@^YNEX5>@N�?�I [ N [ ?��5^YL3UnO [ Q�F~l
X�^�?3IEFH?�F%j [ L�l�Q�FVL3e [ NKJM=%p [ L&^H_ \ F a U [ ?2X a FHN1p [%\ Q�F~l [ O1pEF a Un�¿>�?�I²?�I [ X3FH= [ Q�FH? [ N a lGFHNEO1I [ N a2[ NM^/�k>�?�? [ LbB
� I�>�X a FVNfp [ F a]a ^Y= \ Q�>�X�I [ O1pKl a IM^�^KXk>@NMe�FÍj [ L3l%Q�FHL3e [ jWF~Q@J [ ^V_SQ�FH? [ N a lYq8X�^°?3IEFH?5=°^�X�?5jWFHL�>�FH?c>�^xNEX�>@NfN [ ?��5^YL3U

t



QoS Control Module
  packet-loss, asynchrony}
{latency, jitter, {latency, jitter, 

  packet-loss, asynchrony}

Input Modified

(x, i)d

LATENCY_MAX, LATENCY_MIN,

GAPS_MAX,

PKTLOSS_MAX, PKTLOSS_SUCC,

ASYNC_INT

³¾>@eYJML [ Ë|� � I [ >@N \ JM?TX�FHNEOn^YJM? \ JM?TX5^H_"F � ^Mh�=°^MO�J�Q [

O [ Q�F~l°�5>�Q�Q�NM^Y? a FHJEX [ �{>@?3? [ LbB(3�^H� [ j [ LbqH?3I�>�X a ^YN µ > a ?TX��5>@?3I°?�I [ L [b� J�>�L [ = [ NK?5^H_�IEF~jx>�NMe¼Q@^W� [ NM^YJMeYI�Q�FH? [ N a l°?3^
F~Q�Q@^H� _�^YL5= [ FVN�>�NMeV_�J�QSX�l�N a IML�^YNM^YJEX a ^HQ�Q�FHpE^YL2FH?�>@^YN�B � I [&\ L�^Y?3^ a ^HQ�=%JEX�?5p [ FHp�Q [ ?3^°X�?3Lc>�U [ F/pEF~Q�FHN a2[ p [ ?m� [][ N
?3I [ X [Ía ^xN µ > a ?c>�NMe1L [b� J�>�L [ = [ NK?2X]B�r{N�F�Xk>@=%>�Q�FHL	=�FVNMN [ Lbq�FYX�l�N a IML�^YNKl a ^xN µ > a ?2X��5>@?3I1Q�FH? [ N a l1?3^K^8B � ^�L [ O�J a2[
FYXclKN a IML3^YN�lYq�?3I [ Q�FH? [ N a > [ X a FHNÎp [ U []\ ?�I�>@eYI�q�pMJM?	FVeKF~>@NG?3I�>�X a ^YN µ > a ?TX¼�5>@?3IG?3I [ Q�^H� Q�FH? [ N a lGL [b� J�>@L [ = [ N�?bB
� I [ F \M\ L3^KF a I°?3^ � ^|h a ^YN�?3L3^VQ�?3IEFV?"� [5\ L3^ \ ^�X [ I [ L [ ?3^�p [ FHp�Q [ ?3^	O [ F~Q��¿>�?�I�X�J a I°?3LTFYO [ ^V¸¾X¾>�X�pEFYX [ OÍ^YN°?3I [
>�O [ F�^H_) �¡�¢Y£}¢b¤2¢Y¥�¤2¢Y¦' �¢V§®¨�£}¨�¢x©EB � I [ pEFYXk> a >�O [ F�^H_
?3I [ F \M\ L3^KF a I�>�X�?3^°pML [ FHUnJ \ ?3I [	\ L�^Y?3^ a ^HQ�>�N�?3^�=°^MO�J�Q [ X�q
X�J a Iþ?3IEFH? [ F a I�=�^�O�J�Q [fa ^YN�?3L3^HQ�X/FfXk>@NMeHQ [G� ^Mh \ FHLTFH= [ ? [ LbB � I [ >�N \ JM?2X	?�^ [ F a I´=�^�O�J�Q [ FHL [ ?3I [na JML3L [ N�?
jHF~Q@J [ X�_}^YL&?�I [�� ^|h \ FVLTFH= [ ? [ L2X]qM?3I [ X \8[ba >�� [ OÎjWFWQ�J [ XÐ_�^xL&?3I [�� ^Mh \ FHLTFH= [ ? [ LTX]q�FHNEO1?3I [ N [ ?���^xL3UÑO [ Q�F~lf^V_
?3I [ >�N a ^x=%>@NMe \ F a U [ ?~B � I [ =°^�O�J�Q [ JEX [ X�?�I [ X [ jWFWQ�J [ X/?3^fO [ ? [ L3=%>@N [ N [ �$jHF~Q@J [ X¼_�^YL�?�I [n� ^Mh \ FHL2FH= [ ? [ LTX
Ãm³¾>@eEBMË�Ä2B
� ^°p [ FHp�Q [ ?3^ [ ¸ [ba ?�>@j [ Q@lfO [ F~QS�5>@?3I1?3I [Ca ^xN µ > a ?c>�NMenL [b� J�>@L [ = [ N�?TX'^H_
?3I [°� ^Mh \ FHLTFH= [ ? [ LTX]q [ F a If=°^MO�J�Q [

>�X�FYX�X3Xk>@eYN [ OfF \ L�>@^YL�>@?�lYB���N a2[	\ L�>@^YLc>�?c> [ X�FHL [ FxX3Xk>@eYN [ O�qM?3I [ F \M\ L3^KF a IfF~Q�Q@^W��X�_�^xL¿FCQ�>@N [ FHL%¤2¢Y¦' �¢H§]¨�£}¨�¢Y©%^H_
?3I [
=°^MO�J�Q [ X]q��'I [ L [ ?3I [ ^YJM? \ JM?TX'^H_�^xN [ =°^MO�J�Q [ FHL [ >@N \ JM?	?3^�?3I [ N [2¶ ?&=°^MO�J�Q [ B	<�N [2¶ FV= \ Q [�a ^Y= \ ^KXk>@?�>@^YN1>�X
X�IM^H��NP>@N´³¾>@eEB�û|B � I [ Q [ _�?�=°^KX�?�=°^MO�J�Q [ IEFYX�?�I [ I�>@eYI [ Xc? \ L�>@^YL�>@?�lYq�?3I [ =°^�O�J�Q [ ?�^%>@?TX'>@=°= [ Ox>�FH? [ Lc>�exIK?�IEFYX
?3I [ N [2¶ ?°I�>@eYI [ X�? \ L�>@^YL�>@?�lYq�FVNEO´X�^G^YNþJMN�?�>�Q&?3I [ L�>@eYIK?�=°^KX�?/=°^�O�J�Q [ q���I�> a IýIEFxX	?�I [ Q�^H� [ X�? \ L�>@^YL�>@?�lYB � I [
\ L�>@^YLc>�?c> [ X%FHL [ ?3I [ NþJEX [ O�?�^ [ NEX�JML [ ?3IEFH?	�'I�>�Q [n[ F a I�=°^MO�J�Q [ ?�L�> [ X	?�^ a ^YNK?�L3^HQ
>@?TX � ^Mh \ FHL2FH= [ ? [ Lbq�>@?ÍO�^ [ X
NM^Y?�F~¸ [ba ?�?3I [	� ^|h \ FHLTFH= [ ? [ LTX
?3IEFV?�FHL [�a ^YN�?3L3^HQ�Q [ O�p�l°=°^MO�J�Q [ X¿^H_SI�>@eYI [ L \ L�>@^YL�>@?�lYB � I�JEX�pKl�F \M\ L3^ \ L�>�FH? [ Q@l
a ^Y= \ ^KXk>@NMe/?3I [�� ^Mh	=�^�O�J�Q [ X]qV>�?d>�X \ ^�X3Xk>@p�Q [ ?3^ÐXc?3L�>@U [ F�pEF~Q�FHN a2[ p [ ?�� [][ N°?3I [ ^H_}? [ N a ^YN µ > a ?�>@NMe%L [b� J�>�L [ = [ NK?2X
^H_
?3I [%� ^Mh \ FHLTFH= [ ? [ LTX]B

ß +-�/.0����������&�1���������	�
���

<�X&O [ X a L�>@p [ OP>@N´h [ba ?c>�^xNà�|B@uYB@uYqx?3I [	\ Q�F~l�pEF a Un?c>�= [ ^H_�F \ F a U [ ?¿>�X'^YpM?TFW>�N [ O1p�lfFYOMOx>@NMeÑF a2[ L3?TF~>@N�O [ Q�FblYq8?3I [
Q�FH? [ N a lYq�?3^G?3I [ ?�>@= [ ?�IEFH?%?3I [�\ F a U [ ?%��FYX/e [ N [ LTFV? [ O�B�rkN�^YLTO [ L%?3^�O [ ? [ L�=%>@N [ FHNýF \M\ L3^ \ Lc>�FV? [ jWF~Q@J [ _�^YL
Q�FH? [ N a lYqd>@?%>�X%JEX [ _}J�Q&?3^�O [ �EN [ ?3I [ NM^Y?c>�^xNý^H_ÐFP �¬Y¤¢�W~£�ª{§k �ÂK¡2£}Bþ< \ F a U [ ?3y{X \ JML�?	>�X°F eYL3^YJ \ ^H_ a ^YNEX [ba JM?�>@j [
\ F a U [ ?TX�XcJ a IG?3IEFH? [ F a I \ F a U [ ?�>@N�?3I [ eYL3^xJ \ FVL3L�>@j [ X	FV?&?3I [ L [ba2[ >@j [ LCFH?�^YL�p [ _�^YL [ >@?TX \ Q�Fbl�pEF a UG?�>@= [ q8>{B [ B@q
?3I [ N [ ?��5^YL3UCO [ Q�F~l°^H_�?3I [�\ F a U [ ?)>�X��5>@?3I�>@Nn?3I [Ða IM^KX [ NÍQ�FV? [ N a l�jHF~Q@J [ B
<�X
Q@^YNMe%FYX
?�I�>�X a ^YN�?�>@N�J [ X"?�^	IEF \M\8[ N�q
?3I [/\ Q�Fbl�pEF a Uf�5>�Q�Q \ L3^ a2[][ O1�5>@?3IM^YJM?	FHN�lneKF \ X]B�`"F a I \ F a U [ ?'>@NG?3I�>�X \ F a U [ ?3y{X \ JML3?'>�X \ Q�F~l [ O1pEF a Un�5>@?3IG?3I [
X3FV= [ Q�FH? [ N a lYB � I�>�X'Q�FH? [ N a lYq a F~Q�Q [ O1?3I [ §{ �Â�¡2£�ªm¥�¬Y£}b©8¤bÀHq8�5>�Q�Q
p [ O [ NM^Y? [ Ofp�lR§Bá,â=ãIh �t�Fh���� k B�hY^�?3I [/\ Q�F~l�pEF a U
?�>@= [ ^H_ [ F a I \ F a U [ ?�>�X'?3I [ N�q

hjilk?m n8o�r���j� � hBixk?m n�oyaq�s{z � §já=â=ãIh �t�Fh���� k � �

w



Latency JitterAsynchrony

Control Module Control Module Control Module Control Module

(x, i)d

LATENCY_MAX, LATENCY_MIN,

GAPS_MAX,

PKTLOSS_MAX, PKTLOSS_SUCC,

ASYNC_INT

Packet-Loss

³¾>�exJML [ ûM�)<�N [2¶ FH= \ Q [Ca ^x= \ ^KXm>�?c>�^xNf^H_
?3I [%� ^Mh°=°^MO�J�Q [ X

< \ F a U [ ?3y{X \ JML3? a FHN [ NEO�O�J [ ?3^n^YN [ ^H_�?��5^�L [ FYX�^YNEX�B	³¾>@LTX�?bq8>@?�>�X \ ^KX3Xk>@p�Q [ ?�IEFH?�?3I [ L [ >�X	F�pML [ FVUn>@N�?3I [
\ F a U [ ?�X�?3L [ FH= FH?5?3I [ X�^YJML a2[ >�?2X [ Q�_cB"³|^YL [2¶ FV= \ Q [ q�>@Nn?3I [Ða FxX [ ^H_oFHJEOx>@^Eqx>@?5>�X \ ^KX3Xk>@p�Q [ ?3IEFV?�FHNfFHJEOx>@^ \ F a U [ ?
e [ N [ L2FH? [ OnFH?5?3I [ X�^YJML a2[ =�F~l°NM^x?�p [ X [ N�?&FYX�>�?�O [ NM^Y? [ X�Xk>�Q [ N a2[ B5r{N1?3I [	a FYX [ ^V_ojx>�O [ ^Eq�>@?�>�X \ ^KX3Xk>@p�Q [ ?3IEFH?�F
jx>�O [ ^ \ F a U [ ?�e [ N [ LTFH? [ OGFH?�?�I [ Xc^YJML a2[ =�F~lnNM^Y?�p [ X [ N�?	O�J [ ?3^ a ^Y= \ L [ X3Xk>@^YN�B/r{NGpE^Y?�I a FxX [ X]q�?3I [%\ F a U [ ?3y
X \ JML�? [ NEOMX"Xk>@= \ Q@l°p [ba FHJEX [ ?3I [ L [ FVL [ NM^�=°^YL [5\ F a U [ ?TX)?3^ \ Q�F~l	>@N°?�I [¿a JML�L [ NK? \ F a U [ ?3y{X \ JML3?~B�< \ F a U [ ?�y{X \ JML3?
a FHNGF~Q�X�^ [ NEOPp [ba FHJEX [ F \ F a U [ ? [2¶�\8[ L�> [ N a2[ X	F%N [ ?��5^YL3U�O [ Q�F~l�Q�FHL3e [ L�?3IEFHNn?�I [ X \ JML3?�y�Q�FV? [ N a lYq�O�J [ ?3^°��I�> a I
>@?&FHL�L�>@j [ X�Q�FH? [ qM^xL�?3I [�\ F a U [ ?5>�X¿Q�^�X�? [ N�?�>@L [ Q@lYqM>@Nf�'I�> a I a FxX [ >@?&N [ j [ L'L [ F a I [ X5?3I [ O [ Xc?�>@NEFH?�>@^YN�B
<�eY^�^�O [ X�?�>@=�FV? [ ^H_SX \ JML3?�y�Q�FV? [ N a l°>�X�N [][ O [ OÍ>�Nn^xLTO [ L"?3^%O [ ? [ L3=%>@N [ ?3I ['\ Q�F~l�pEF a U \ ^H>@N�?bB ½ I�>�Q [	a IM^�^KXk>@NMe

FHN�F \M\ L3^ \ L�>�FH? [ jWFWQ�J [ ^H_ÐX \ JML�?3y�Q�FH? [ N a lþ?3I [fa ^YN µ > a ?�>@NMe´L [b� J�>@L [ = [ N�?TX%^V_�Q�FH? [ N a lYq¾�{>@?3? [ L~q \ F a U [ ?3y�Q@^KX�X]q"FHNEO
FYXclKN a IML3^YN�l�N [][ OP?3^%p [ ?3LTFYO [ O�^H¸"B
ú [ Q@^W� � [ Ox>�X a JEX3X'IM^W�Ó?3I�>�X�>�X&F a]a ^x= \ Q�>�XcI [ O�B
� I [ X \ JML�?3y�Q�FH? [ N a l%>�X
=�FYO [ J \ ^H_�?��5^ a ^Y= \ ^xN [ NK?TX��S?�I [ ©8b£t�
¢Y¡j�	¤2¢Y¦' �¢Y©8b©E£�FHNEO%?3I [ ¬H§®ÀH©8¤]ÁK¡�¢Y©8À�¤T¢Y¦' M¢Hª

©8b©E£}B � I [ ©8b£t�
¢Y¡j�	¤T¢x¦� M¢Y©E~©E£�^H_�?3I [ X \ JML3?�y�Q�FV? [ N a l�ÃmO [ NM^Y? [ O^§já=â=ãIh �t�Fh���� ksIä ÄTq~>�X�F�_}JMN a ?�>@^YN°^H_�?3I [ N [ ?��5^YL3UO [ Q�F~lYq�FHNEO�>�X a IM^�X [ N�X�^�FYX'?3^nX�?3L�>@U [ F%?3LTFYO [ ^V¸ p [ ?�� [][ N1Q�FH? [ N a lYqx�k>�?�? [ Lbq�FHNEO \ F a U [ ?3y�Q@^KX�X]B�g"^x= \ JM?TFH?�>@^YNn^V_
§já=â=ãIh �t�Fh���� ks�ä >�X�O [ X a L�>@p [ On>@NÎh [ba ?�>@^YN²ËMB�uYB@u�p [ Q@^H�	B� I [ ^Y?�I [ L a ^Y= \ ^xN [ NK?1^H_	?3I [ X \ JML�?3y�Q�FH? [ N a l >�X�?3I [ ¬H§]ÀH©E¤]Á�¡m¢x©EÀþ¤T¢Y¦' M¢Y©E~©E£�Ã�§Bá=â,ã�h �t��h���� k�Øyt�js{� ÄTB � I [
FYXclKN a IML3^YN�l a ^Y= \ ^YN [ NK?�>�X�F _}JMN a ?�>@^YN�^H_	?3I [ FxX�lKN a IML3^YN�lþp [ ?�� [][ N FVNKlýX�?3L [ FV=0?3IEFV?�X�?3L [ FV=åf >�X�p [ >@NMe
X�l�N a IML3^YN�>@± [ O·�¿>�?�I�B$rk?�>�X a IM^�X [ N-X�^�FYX�?�^ÆX�?�L�>@U [ Fþ?3LTFYO [ ^H¸Èp [ ?�� [][ N Q�FH? [ N a lYq5�k>@?3? [ Lbq \ F a U [ ?3y�Q@^KX3X]q�FHNEO
FYXclKN a IML3^YN�lYB � I [	a ^Y= \ JM?TFH?�>@^YNn^H_2§Bá,â=ãIh �t�Fh���� k�y��Bs{� >�X�O [ X a L�>@p [ On>@NÎh [ba ?�>@^YN²ËMB z	p [ Q@^W�/B� ^²X�JM=�=�FHL�>@± [ ?3I [ N�q
?3I [�\ Q�Fbl�pEF a U�?�>@= [ ^H_&F \ F a U [ ?�>�X/^YpM?TF~>@N [ OÎpKl´FxOMOx>�NMeÎ?3I [ X \ JML3?�y�Q�FV? [ N a l´?�^f?3I [
e [ N [ L2FH?�>@^YNý?�>@= [ ^H_&?3I [n\ F a U [ ?~qS�'I [ L [ ?3I [ X \ JML3?3y�Q�FH? [ N a lÎ>�X%=�FYO [ J \ ^H_&?��5^ a ^x= \ ^YN [ N�?TX]��?3I [ N [ ?��5^YL3U
a ^Y= \ ^YN [ N�?�FHNEO%?3I [ FYX�l�N a IML�^YNKl a ^Y= \ ^YN [ N�?bB � I [ N [ ?m�5^YL�U a ^Y= \ ^YN [ N�?">�X5F�_}JMN a ?�>@^YNn^H_�?3I [ N [ ?m�5^YL�UÍO [ Q�F~lYq
��I�>�Q [ ?3I [ FYX�l�N a IML3^YN�l a ^Y= \ ^YN [ N�?�>�X�F�_�JMN a ?�>@^YN%^H_M?3I [ FYXclKN a IML3^YN�l&p [ ?�� [][ N�?�I [ X�?3L [ FH=�X8p [ >@NMe	X�l�N a IML�^YN�>@± [ O�B

æÕMON ç �8� U=\ � ¶dèéQ7\ �Y� Q _�ê Q(b�X _ U �
� I [ Q�FV? [ N a l a ^YN�?3L3^HQE=�^�O�J�Q [ >�X�X \ Q�>@?�J \ >@NK?�^	?��5^�=°^�O�J�Q [ X]q�?3I [Çë ¬x£}b©E¤~À~ªaì²¬0í"=°^MO�J�Q [ FHNEO%?�I [�ë ¬Y£}~©E¤bÀ~ªOì²¨�©
=°^MO�J�Q [ q [ F a In^H_
��I�> a I a FHNnp [Ca ^Y= \ ^KX [ O1FYX�F°X []\ FVLTFH? [ JMN�>@?bB

ubv



îE�t�=�t� %�'�)�*=+7-?/7@Bïd'�ðÄñËC7+=)�9ICÛA�ïdC7ò�ó.A�*
� I [Ëë ¬Y£}b©8¤bÀ~ªaìG¬?í�=°^MO�J�Q [ ?3L�> [ X�?3^ a ^YNK?�L3^HQE?3I [ Q�FH? [ N a l�X�J a In?�IEFH?"?3I [ J \M\E[ L'pE^YJMNEO�^YNnF a]a2[]\ ?TFVp�Q [ Q�FH? [ N a lYq
»�¼�½�¾�¿VÀ�Á Â	¼±Å6>�X�X3FH?�>�Xk� [ O�B � I [ N [ ?m�5^YL�U a ^Y= \ ^YN [ N�?n^H_	?3I [ X \ JML3?3y�Q�FH? [ N a lÓÃ�§Bá,â=ãIh �t��h���� ksIä Ä/_}^YL�F\ F a U [ ?3y{X \ JML3?�>�X%O [ ? [ L3=%>@N [ Oþp�lG?3I [ �EL2X�? \ F a U [ ?¼>�Nþ?3I [�\ F a U [ ?3y{X \ JML3?~B � I�>�X¼Q�FH? [ N a l >�X/?3I [ NþJEX [ O _�^xL	?3I [
[ N�?�>@L [	\ F a U [ ?�y{X \ JML3?bq [ j [ Nf?�IM^YJMeYIf?�I [ F a ?3JEFWQ a ^Y= \ JM? [ O1X \ JML3?3y�Q�FH? [ N a ln_}^YL [ F a I \ F a U [ ?'>@N²?�IEFH?&X \ JML3?�=�F~l
p [ Ox>�¸ [ L [ NK?bB � I [ _}JMN a ?�>@^YNô��õ?ö�á=â÷h�ø �t�Fh���� s�ä Ãm³¾>@eEB)üYÄ�O�^ [ X¼?3I [ =�F~>@N��5^YL3Un^H_ a ^Y= \ JM?�>@NMeV§Bá=â,ã�h �t��h���� ksIä B< L3JMNMN�>@NMeÆF~j [ L2FHe [ FHNEOýjHFHL�>�FHN a2[ ^V_Ð?3I [ N [ ?��5^YL3UþO [ Q�F~lÎ>�X°=�FW>�N�?TF~>@N [ O FHNEOþ?3I [ X [ FHL [ JEX [ Oþ?3^ a ^Y= \ JM? [
§já=â=ãIh �t�Fh���� ks�ä >@N-Fþ=�FHNMN [ LfXk>@=%>�Q�FHLG?3^þ?3I [ F \M\ L�^KF a I�JEX [ Oý>@N×É@ubz�q�zYv~Ì{B;r{N-³¾>@eEB�ü�q�?3I [ _}JMN a ?�>@^YN&ù5¥�£}b¡
a ^Y= \ JM? [ X�?�I [ Fbj [ LTFHe [ ^H_
?3I [ N [ ?m�5^YL�U�O [ Q�FblGÃ�O [ NM^Y? [ ORú ixk?m n�o�j��p Ä2qEFYX�F%� [ >@eYI�? [ OfXcJM= ^H_
?3I [ N [ ?m�5^YL�U�O [ Q�Fbln^V_
?3I [�a JML3L [ N�? \ F a U [ ?�ÃmO [ NM^x? [ Oéú ixk?m n�o�j��p Ä
FHNEO�?3I [&\ L [ jY>@^YJEX5jHF~Q@J [ ^H_S?3I [ L3JMNMN�>@NMe�F~j [ LTFHe [ Ã�ú ixk?m n��= Bo�j��p ÄTB)r{NnF%Xk>@=%>�Q�FVL
=�FVNMN [ Lbq"?�I [ jWFHL�>�FHN a2[ ^H_&?3I [ N [ ?���^xL3U�O [ Q�F~l�ÃmO [ NM^x? [ O&ú ixk?m n8o�Ø�B~ Ä�>�X a ^Y= \ JM? [ OýFYX%?3I [ � [ >@eYI�? [ OýX�JM=*^H_�?3I [
Ox>�¸ [ L [ N a2[ p [ ?�� [][ N1?3I [ F~j [ LTFHe [ FHNEO a JML3L [ N�?�jWFWQ�J [ ^H_
?3I [ O [ Q�FblYq�FHNEO�?3I [�\ L [ jY>@^YJEX'jWF~Q@J [ ^H_S?�I [ jWFVL�>�FHN a2[ B
� I [ _�JMN a ?�>@^YN�q(��õ?ö�á=â÷h�ø �t��h���� s�ä q�?3I [ N�JEX [ X¼?3I [ N [ ?��5^YL3U²O [ Q�F~lG^H_�?�I [�a JML3L [ N�? \ F a U [ ?%Ã�ú ixk?m n�o ÄTq)FHNEOG?3I [L3JMNMN�>@NMeýF~j [ LTFHe [ FHNEOþjWFHLc>�FVN a2[ ^H_&?3I [ O [ Q�F~l�X�q
?3^ a ^Y= \ JM? [ §já=â=ãIh �t�Fh���� ksIä B � I [ L [ FHL [ ?m�5^ a FYX [ X/?3^�O [ F~Q�5>@?3IþI [ L [ B ½ I [ Nþ?3I [ N [ ?m�5^YL�U O [ Q�F~l�^H_�?3I [�\ F a U [ ?	>�X¼Q [ X3X/?3IEFHN´F1?3IML [ X�IM^HQ�O�q a F~Q�Q [ O ?3I [ §k �¨��W]ª�£�ÁK¡�]§2ÁK¢Y¥�¯

ÃmO [ NM^x? [ O u,�2ûBü�ý þ7ÿ<|�ý�u=ÿ ÄTq�?3I [ Nþ?3I [ Q�FH? [ N a lG>�X a ^Y= \ JM? [ OþJEXk>@NMe�Ff� [ >@eYI�? [ OýX�JM= ^H_&?�I [ F~j [ LTFVe [ FHNEO
jHFHL�>�FHN a2[ ^V_&?3I [ N [ ?��5^YL3U´O [ Q�F~l�X�B � I�>�X�X a I [ = [ >�X°FHp�Q [ ?�^ FxOMF \ ?%?3^G=°^KX�?%?�l \ > a F~Q�jWFHL�>�FH?c>�^xNEX/>@N�N [ ?��5^YL3U
O [ Q�F~lYBV� a]a FYXk>@^YNEFWQ�Q@lYq�IM^H� [ j [ Lbq�?3I [ L [ FHL [ j [ L3l1Q�FVL3e [ FHNEOÎLTF \ >�O µ J a ?3JEFH?�>@^YNEX¼>@Nþ?3I [ N [ ?��5^YL3U²O [ Q�F~lYBGhYJ a I
µ J a ?3JEFV?�>@^YNEX��5>�Q�Q�NM^Y?�p [ O [ ? [ba ? [ O � J�> a UYQ@l�p�lG?3I [ � [ >@eYIK? [ O�X�JM=�X]B%rkN´^xLTO [ L�?3^np [ FHp�Q [ ?3^fFxOMF \ ?	LTF \ >�OxQ@l
?3^°X�J a I µ J a ?3JEFH?�>@^YNEX]q�>�_
?3I [ N [ ?���^xL3U°O [ Q�F~l�>�X�FHpE^Hj [ ?3I [ X \ >@U [ y}?3IML [ XcIM^HQ�O�qM?3I [ Nn?3I [ §Bá=â,ãIh �t��h���� ks�ä >�X�Xk>@= \ Q@lX [ ?'?3^°?3I [	a JML3L [ NK?�N [ ?��5^YL3U�O [ Q�F~lYB
< \ F a U [ ?&�¿>�?�I²F%N [ ?��5^YL3U�O [ Q�F~lneYL [ FV? [ L�?3IEFHN1?3I [	a JML3L [ N�?�X \ JML3?3y�Q�FH? [ N a ln�¿>�Q�Q
p [ F/Q�FH? [ FHL3L�>@jx>@NMe \ F a U [ ?bq

FHNEO �5>�Q�Q a FHJEX [ ?�I [°\ F a U [ ?3y{X \ JML3?�?�^ [ NEO�B°<�?/?3I�>�X \ ^V>�N�?	?�I [ L [ FHL [ ?��5^ a ^YJMLTX [ X�^V_'F a ?�>@^YN�B � I [ �ELTXc?�>�X/?3^
\ Q�F~l�?�I [�\ F a U [ ?bq��5>@?3IfF/L [ X�J�Q@?TFHN�?5>@N a L [ FYX [ >@N1?3I [ Q�FH? [ N a l�^H_S?3I [ X�?�L [ FH=fB � I [ ^Y?�I [ L a ^xJMLTX [ ^H_oF a ?�>@^YN�>�X�?3^
Xk>@= \ Q@lGO�L3^ \ ?3I [/\ F a U [ ?bqM��I�> a If�5>�Q�QdF~jY^V>�O�?�I [ Q�FH? [ N a l�>@N a L [ FYX [ B�Ç�^Y? [ qMIM^H� [ j [ Lbq�?3IEFH?5>@N [ >@?3I [ L a FYX [ ?3I [ L [
�5>�Q�QSp [ F/eKF \ >@N�?�I [�\ Q�F~l�pEF a UnÃmFHNEO�I [ N a2[ �{>@?3? [ L]ÄTB � I [�\ F a U [ ?
>�X \ Q�F~l [ O°�¿>�?�I�>�N a L [ FYX [ O�Q�FH? [ N a lYqMFYXdQ@^YNMe°FYX
?3I [ N [ � Q�FV? [ N a ln>�X��¿>�?�I�>�NÎ?3I [ X \8[ba >�� [ OÎ=�F ¶ >@=%JM=�?3^HQ [ LTFHp�Q [ Q�FH? [ N a lþÃ�»�¼�½<¾�¿VÀÇÁ Â	¼±ÅþÄTB � I [%\ F a U [ ?
>�X�O�L3^ \M\E[ OÑ>�_"?3I [ Q�FH? [ N a l�>�X�FHp8^Wj [ ?3I�>�X5Q�>@=%>@?bB � I [�\ L3^Y?3^ a ^HQ�>�X�XcJM=°=�FHL�>@± [ OÑ>�NG³¾>@eEB�üKB

îE�t�=��� %�'�)�*=+7-?/7@Bï 6�+Äñ�C7+,)�9�CEA2ïdC7ò�ó.A�*
½ I [ N�?3I [ X \ JML3?3y�Q�FH? [ N a l°^V_oF a ^YN�?�>@N�JM^YJEX�= [ Ox>�FHy{X�?3L [ FV=$>�Xd>@N a L [ FYX [ O�>@N�L [ X \ ^YNEX [ ?3^%F�Q�FH? [ y{FHL�L�>@jY>@NMe \ F a U [ ?bq
?3I [ L [ >�X"FHN/>�X3X�J [ ^H_��'I [ N%>@?
>�X)_ [ FYXk>@p�Q [ ?�^�pML�>@NMe	?3I [ Q�FH? [ N a lCpEF a U%O�^W�'N�FHeKF~>@N�B�g"^YNEXm>�O [ L�?3I [�a FYX [ �'I [ L [ ?3I [
N [ ?��5^YL3U	O [ Q�F~l°O [ba L [ FYX [ XdJMN�>�_}^YL3=ÍQ�lÍ_�^YL"FWQ�Q \ F a U [ ?2X
F~_�? [ L
?3I [ �ELTX�? \ F a U [ ?)>@N�?�IEFH? \ F a U [ ?�y{X \ JML3?bB
R
F a U [ ?TX¾�5>�Q�Q
?3I [ NþX \E[ NEO�F�Q@^YNMe [ L	?�>@= [ ��F~>@?�>@NMefFH?�?�I [ L [ba2[ >@j [ L	p [ _�^xL [°\ Q�F~lKpEF a Ufp [ba FHJEX [ ^H_�?�I [ I�>@eYI [ L%X \ JML3?3y�Q�FH? [ N a lYB
rkNfX�J a IfF%Xk>@?3JEFV?�>@^YN�qM� [	a FHN�L [ O�J a2[ ?3I [ Q�FH? [ N a ln^H_)?3I [ X�?3L [ FV=$p�lÑO�L3^ \M\ >�NMe�^YN [ ^YL5=°^YL [�\ F a U [ ?TX]q���I�> a I�>�X
?�l \ > a FWQ�Q@l \ ^�X3Xk>@p�Q [ ?3^nO�^�>�_5?3I [ X \E[ba >�� [ O \ F a U [ ?�y�Q�^�X3X \ FHLTFH= [ ? [ LTX \8[ L3=%>@?TX�?�I�>�X�B � I [éë ¬Y£}~©E¤~ÀbªOì²¨�©°=°^MO�J�Q [
?3Lc> [ X¿?3^�F a]a ^Y= \ Q�>�X�IG?3I�>�X]B
� I ['\ L3^Y?3^ a ^HQEO [ ? [ L3=%>@N [ X
�'I [ ?3I [ L"?3I [ Q�FV? [ N a l°X�IM^YJ�Q�O%p [ L [ O�J a2[ O%p�l%=°^YN�>@?3^YLc>�NMe�?�I [ Ox>�¸ [ L [ N a2[ p [ ?m� [][ N

?3I [�a JML3L [ NK?)jWF~Q@J [ ^H_E?3I [ N [ ?��5^YL3U a ^Y= \ ^YN [ NK?
^V_E?3I [ X \ JML�?)Q�FV? [ N a l°Ã�§já=â=ãIh �t�Fh���� ks�ä Ä�FVNEO�?3I [�a ^Y= \ JM? [ O	jHF~Q@J [^H_�§Bá=â,ã�h �t�Fh���� ks�ä _�^YL [ F a I�>@N a ^Y=%>@NMe \ F a U [ ?~BfrÅ_&?3I�>�X%Ox>�¸ [ L [ N a2[ q5F~j [ LTFHe [ OG^Hj [ LCF1=°^YN�>@?3^xL�>@NMef>@N�? [ L3jHF~Q{q)>�XI�>@eYI [ L°?�IEFHNÆF1?3IML [ X�IM^HQ�OýÃ�O [ NM^Y? [ O5»2¼±½�¾�¿ÆÀÇÁ ½�ÖV×�¾^Ê(ÖÎÄTqE?�I [ Nþ>�?/>�X°FHN >�NEOx> a FH?c>�^xN�?3IEFH? \ F a U [ ?TX/FHL [
FHL�L�>@jY>@NMe [ FHL�Q�> [ L	^xNf?3I [ F~j [ LTFHe [ qEFHNEOP>@?�>�X \ ^�X3Xk>@p�Q [ ?3^�L [ O�J a2[ ?3I [ §Bá,â=ãIh �t��h���� ksIä B � I [ N�JM=%p [ L�^H_ \ F a U [ ?TX?3^�O�L3^ \ >�X5eH>@j [ N1pKl��

� �t��h ú¨e���� �j��p�� É�»�¼�ÁË½�Ã�Âd¾��¨¬

uYu



	EA8C�
7'=A ú�ixk?m n��÷ jo�j��p ¬ú÷ilk?m n��= Bo��B~	EA8C�
7'=A�   � v�� t�üWË�¬ � ¤ � v��Êt�üWË�¬ � ¥ � u�¬ ��� � s
� óÕ+7-?)�6�C7+ ù�¥�£}~¡3Ã�ú ixk?m n�o Ä

ú�ixk?m n8o�j��p � �  � ú÷ilk?m n��= Bo�B��p � ÃTu � �   Ä � ú ixk?m n�oú ixk?m n8o�Ø�B~ � � ¤ � ú ilk?m n��= Bo��B~ � ÃTu � � ¤ Ä ��� ú ixk?m n8o�j��p � ú ixk?m n8o �*,+.ò � ó�+.-0)�68CJ+
� óÕ+7-?)�6�C7+ ��õ?ö�á=â�h�ø �t�Fh���� s�ä Ã�ú ixk?m n8o Ä

6 ��Ã�ú ixk?m n�o�� Ê(É<Ã�ÌV¾ ½�ÖV×�¾ÜÊÚÖ Ä )?HE*,+
9�*:)?ó79�+�� ¥ � ú ixk?m n�o�j��p � � � � ú ilk?m n8o��j~*�A�D�*
9�*:)?ó79�+ ú ixk?m n8o

*,+.ò � ó�+.-0)�68CJ+

����g"^�O [ ?�^ a I [ba U�>�_ \ F a U [ ?2X�XcIM^YJ�Q�Ofp [�\ Q�Fbl [ OnpEF a U�^xL&O�L3^ \M\8[ O����
ù5¥�£}~¡3Ã�ú ixk?m n8o Ä
6 ��Ã�ú ixk?m n8o�� � §Bá=â,ãIh �t��h���� k Ä )?HE*=+

��� \ F a U [ ?&FVL3L�>@j [ X�FH?5^YL'p [ _}^YL [�\ Q�F~lKpEF a Un?�>@= [ ���
pMJ�¸ [ LÐFHNEO�?�I [ N \ Q�F~lKpEF a U \ F a U [ ?�e

*�AÐD¢*

�*�	E6t+
������FV? [�\ F a U [ ?bq�>@= \ Q�> [ X�F%eKF \ >@N1?3I [�\ Q�Fbl�pEF a U��F�
i�\ OMFH? [ eKF \fa ^YJMN�?
6 ��Ã�ú ixk?m n�o ¡ »�¼�½<¾�¿VÀÇÁ Âd¼�ÅþÄ )?HE*=+���	R
F a U [ ?�N [][ OMX'?3^°p [ O�L3^ \M\E[ O��F�

i�\ OMFH? [�\ F a U [ ?3y�Q@^KX3X a ^YJMNK?2X
*�A�D�*


�*�	E6t+
��� a ^Y= \ JM? [ N [ �·N [ ?���^xL3U \ F a U [ ?3y{X \ JML�?5Q�FH? [ N a lGÃ}>@N a L [ FYX [ O8Ä����
§Bá=â,ã�h �t��h���� ksIä � =%>@NÎ��ú ixk?m n8o q=��õ?ö�á=â�h�ø �t��h���� sIä Ã�ú ixk?m n8o Ä3�\ Q�F~l�pEF a U \ F a U [ ?5>
*=+7ò

*=+7ò

� [ e [ NEO�� úÎ>�Xn?3I [ N [ ?��5^YL3U�O [ Q�F~lYq ú �j��p >�XP?3I [ L3JMNMN�>@NMe�F~j [ LTFVe [ FHNEO[ú ��j~ ?3I [ L3JMNMN�>@NMe�jHFHL�>�FHN a2[ ^V_C?3I [N [ ?��5^YL3U�O [ Q�F~lYB � I [ X�J \E[ L2X a L�> \ ?	Ã�f7¬ecÄ�>�X'JEX [ O�?3^�O [ NM^Y? [ ?3I [ jWF~Q@J [ ^H_o?�I [ X [ jWFHLc>�FVp�Q [ X'_}^YL5?3I [ e Ï�� \ F a U [ ?�^V_
= [ Ox>�FHy{Xc?3L [ FH= f¾B

³¾>�exJML [ üK�2��FV? [ N a lKy{DGF ¶fa ^YN�?3L3^HQ{� a ^Y= \ JM?c>�NMe�?3I [ N [ ?��5^YL3U a ^Y= \ ^YN [ NK?'^H_dX \ JML3?3y�Q�FH? [ N a l

ubz



6 ��Ã�§Bá=â,ãIh �t�Fh���� k ¡ »2¼±½�¾�¿VÀ�Á ÂºÃ�¿ Ä )?HE*=+

�*�	E6t+
����Q�FH? [ N a l a FVNnp [ L [ O�J a2[ O����
�t��h ú¨e���� �j��p �! #" [2¶ >�X�?�>@NMe y��%$�~�Ï ���BÏÐ���'&(*) � a ^Y= \ JM? [ O y��%$�~�Ï ���jÏÐ���+&(%)NKJM=Ø^V_ \ U�?TX�>@Nf?c>�= [-,
6 ��Ã��t�Fh ú¨e���� �j��p ¡ »2¼±½�¾�¿ÆÀÇÁ ½�ÖV×�¾ÜÊÚÖÎÄ )?HE*=+NKJM=fB \ UK?TX¿?3^°O�L3^ \ � � �t�Fh ú¨e���� �j��p � É�»�¼�Á�½�Ã�Âd¾.�
*=+7ò

³¾>@eYJML [ tM�(��FH? [ N a l�y{DP>@N a ^xNK?3L�^HQ{�oÏ [ O�J a >�NMen?�I [ Q�FH? [ N a l�^H_"F a ^YN�?�>@NKJM^YJEX'= [ Ox>�FHy{X�?�L [ FH=

��I [ L [ �t�Fh ú¨e���� �j��p >�X/?3I [ F~j [ LTFHe [ Ã{^Hj [ L	?�I [ =°^xN�>�?�^YL�>@NMe1>�N�? [ L3jHF~Q}Ä�^H_&?3I [ Ox>�¸ [ L [ N a2[ p [ ?�� [][ N´?3I [na JML3L [ N�?[2¶ >�X�?�>@NMe�§já=â=ãIh �t�Fh���� ksIä FHNEO�?�I [ §Bá,â=ãIh �t��h���� ksIä a ^x= \ JM? [ O�_}^YL [ F a I \ F a U [ ?bqMFHNEO°É�»2¼±Á�½�Ã�Âd¾Ó>�X�?�I [ ?�>@= [?3^ \ Q�F~lKpEF a U [ F a I \ F a U [ ?�ÃmFYX3XcJM= [ O�I [ L [ ?�^Cp [ >�O [ N�?�> a F~QS_}^YL [ F a I \ F a U [ ?-/�?3I [�[2¶ ? [ NEXk>@^YN1?3^%?3I [Ca FxX [ ��I [ L [
?3I [�\ Q�F~l�pEF a Un?c>�= [ X�_�^xL \ F a U [ ?TX5FHL [ Ox>�¸ [ L [ N�?�>�X�X�?�LTF~>@eYI�?�_�^xL3��FHLTO8ÄTB � I�>�X5>�X�X�JM=�=�FHL�>@± [ O�>@NG³¾>�e8BEtMB

æÕM�³ �G� ¶2\ �F¸"� Q7\J¶ èéQ7\ �Y� Q _�ê Q(b2X _ U
� I [.0 §®ÀH©E¤�ÁK¡�¢Y©EÀ5=�^�O�J�Q [ >�X�L [ X \ ^xNEXk>@p�Q [ _�^xL a ^xNK?3L�^HQ�Q�>@NMe°?�I [ FYXclKN a IML3^YN�l%p [ ?�� [][ N \ F~>@LTX¿^H_SX�?3L [ FH=�X
?3IEFH?5FHL [
?3^1p [ X�l�N a IML3^xN�>�± [ O�B1r{Nþ^YLTO [ L/?3^f= [][ ?	?3I [ >@NK? [ L�y{X�?3L [ FH= X�l�N a IML3^xN�>�±bFV?�>@^YN´L [b� J�>@L [ = [ N�?TX]qd?3I [ FYX�l�N a IML3^YN�l
=°^MO�J�Q [ =°^YN�>@?3^YL2X
?3I [ FYX�l�N a IML�^YNKl%p [ ?m� [][ N�?3I [ X�?�L [ FH=�X]B
ú5FYX [ O�J \ ^xN�?3I [ ^YpEX [ L�j [ O�FxX�lKN a IML3^YN�lYq a ^xL3L [ba ?�>@j [
F a ?c>�^xNEX	FHL [ ?TFHU [ N´FxX�N [ba2[ X3X3FVL3lYBnr{N \ FHL3?c> a J�Q�FHL~q a ^xNEXk>�O [ LC?��5^fX�?3L [ FH=�X�fþFHNEO5�EB�rÅ_'Xc?3L [ FH= fG>�X%FHI [ FYOG^V_
X�?�L [ FH= �8q�FVNEOf?�I [ FH=°^xJMNK?5>@?�>�X�FHI [ FYOnp�ln>�X'^YJM?TXk>�O [ ?3I [ X \E[ba >�� [ OþFYX�l�N a IML3^xNKl�>@NK? [ L�jWF~Q5Ã�¼ÇÊÕÁ�¿VÀ Ã�¿R½¼ÄTq
?3I [ N·X�?�L [ FH= f N [][ OMXn?3^ýp [ O [ Q�F~l [ O�B � I�>�XfO [ Q�F~lý>�XP?3I [ FYX�l�N a IML3^xNKl a ^Y= \ ^YN [ N�?f^H_	?�I [ X \ JML3?3y�Q�FH? [ N a l
Ã�§já=â=ãIh �t�Fh���� k�y��Bs{� Ä�FYX�O [ X a L�>@p [ O´FH?'?3I [ p [ eH>@NMN�>@NMef^H_"?�I [ X [ba ?�>@^YN�B � I [ §Bá=â,ãIh �t��h���� k�y��Bs{� jWF~Q@J [ >�X�FYOMO [ O1?3^?3I [ N [ ?��5^YL3U a ^Y= \ ^xN [ NK?�^H_S?3I [ X \ JML3?3y�Q�FH? [ N a ln?3^%^YpM?TF~>@Nf?�I [ X \ JML3?3y�Q�FH? [ N a lYB
� I [ §Bá=â,ã�h �t��h���� k�Øyt�js{� jWF~Q@J [ >�X²X [ ?²X�J a I-?�IEFH?²FH?fFVNKl�eH>@j [ N ?�>@= [ ^YN [ ^V_C?3I [ X�?3L [ FV=�XnF~Q@��FblMXnIEFxXfF

± [ L3^&§Bá,â=ãIh �t��h���� k�Øyt�js{� B·hY^þp [ _}^YL [ FYX3X�^ a >�FH?�>@NMe�F�§Bá,â=ãIh �t�Fh���� k�y��Bs{� jWFWQ�J [ �5>@?3I�F´Xc?3L [ FH=fq�� [n[ NEX�JML [ ?3IEFH?FHN�l §Bá,â=ãIh �t�Fh���� k�y��Bs{� FxX3X�^ a >�FV? [ Oý�5>@?3I�?3I [ ^Y?�I [ LÑX�?�L [ FH=,>�X��EL2X�?�L [ O�J a2[ O�?�^´± [ L3^8B � I�>�X�>�XnO�^YN [ >@N�^YL3y
O [ Ln?3^�F~jY^V>�O�Xk>@?3JEFV?�>@^YNEXn��I [ L [ p8^Y?3I-Xc?3L [ FH=�X�IEF~j [G\ ^KXm>�?c>�j [ §Bá=â,ãIh �t��h���� k�y��Bs{� jHF~Q@J [ X]q���I�> a I·^YN�Q@l Q [ FxOMX?3^1>@N a L [ FYX [ X/>@Ný?3I [ Q�FH? [ N a > [ X�^H_&?�I [ X�?�L [ FH=�X]BG³¾>@eEB
wGX�JM=°=�FHLc>�± [ XÍ?3I [Ña ^x= \ JM?TFH?�>@^YNþ^H_ §já=â=ãIh �t�Fh���� k�Øyt�Bs?� B
rkN·?3I [ �EeYJML [ q�>�_°?3I [ F~j [ LTFHe [ FxX�lKN a IML3^YN�l·Ã�O [ NM^Y? [ O[�¨§I�¨©E� ixk?m � o�j��p Ä2q&= [ FYX�JML [ O�^Hj [ L�?3I [ =�^YN�>@?3^YL�>@NMeý>@N�? [ L3yjHF~Q�½ �Øyt�js{� q)>�X/^YJM?TXm>�O [ ?�I [ F a2[]\ ?2FHp�Q [ LTFHNMe [ ^H_ÐFYXclKN a IML3^YN�lYq2¼ÇÊÕÁ�¿VÀ Ã�¿°½	q)��I�> a Iþ>�XÍ?3I [Ña Q@^KX [ OÎ>�N�? [ L3jHF~QÉ�¼ÇÊÕÁ�¿VÀ ¿V¾�È ½�ÖV×�¾ÜÊÚÖ°¬¼ÇÊÕÁ�¿VÀ É�Í�Ê(Ù�¾ ½<ÖÆ×�¾ÜÊ(ÖfÌÅÄcq5?�I [ N·?3I [ jHF~Q@J [ Xf^V_Ò§Bá,â=ãIh �t�Fh���� k�y��Bs{� FHL [FYO~��JEX�? [ OnFxX�O [ X a L�>@p [ OGFHp8^Hj [ B

æÕM�L 1(Y �H� U �n� \�b ¹ ����2 U �43 ç<Q �H� èéQ7\ �Y� Q _�ê Q(b�X _ U �
rkN�?3I [�a JML3L [ N�?�j [ LTXk>@^YN°^H_�?3I [�\ L3^Y?�^ a ^HQ{qx?3I [ ÿM¨�£}£}~¡"FHNEO � ¬Y¤��Hb£�ª ë ¢H§2§ a ^xNK?3L�^HQE=°^MO�J�Q [ X'FHL [ Xk>@= \ Q [ B � I [ �k>@?3? [ L
a ^YN�?3L3^VQ"=°^�O�J�Q [ =°^YN�>@?3^YL2X�?3I [ e�F \�a ^YJMNK?/^Hj [ L�?3I [ =°^xN�>�?�^YL�>@NMe1>�N�? [ L3jHF~Q{q�½ p����ry B°r}_�?3I [ eKF \´a ^YJMN�?�>�X¼=°^YL [?3IEFVNÒÈË¼�ÉËÊ Âd¼�ÅýqH?3I [ N�F � ^Mh/jY>@^HQ�FH?�>@^YNÍ>�X µ FHeYe [ O%FHNEO/^YN [ ^YLS=�^YL [ ^H_�?�I [&� ^|h \ FHLTFH= [ ? [ LoX \E[ba >�� a FH?�>@^YNEX
�5>�Q�Q"N [][ O1?3^°p [ =�^�Ox>�� [ O�B/hH>@=%>�Q�FVL�Q@lYq�?3I [/\ F a U [ ?3y�Q@^KX3X a ^YNK?�L3^HQS=°^MO�J�Q [ =°^YN�>@?3^xLTX5?3I [/\ F a U [ ?3y�Q@^KX3X a ^YJMNK?2X]B�rÅ_

u��



	EA8C�
7'=A �¨§I�¨©E� ixk?m � o�j��p ¬Ø§Bá=â,ã�h �t�Fh���� k�Øyt�Bs?� ¬§já=â=ãIh �t��h���� ��y��Bs{� ���	F~Q�Q�>@N�>@?�>�F~Q�Q�lG± [ L3^5���

6 ��Ã��¨§I�¨©E� ixk?m � o�j��p ¡ ¼ÇÊÕÁ�¿VÀ É�ÍÒÊÚÙË¾ ½�ÖV×�¾ÜÊÚÖÕÄ )?HÛ*,+

�*�	E6t+
���CX�?�L [ FH=wfGFHI [ FYO�^H_"X�?3L [ FV= �8qEO [ Q�F~lÑXc?3L [ FH= f6���
§Bá=â,ãIh �t��h���� ��y��Bs{� � §Bá=â,ãIh �t��h���� ��y��Bs{� � �¨§I�¨©E� ixk?m � o�j��p
6 ��Ã�§já=â=ãIh �t�Fh���� ��Øyt�Bs?� � v��Êv�Ä )?HE*,+
�*�	E6t+

§Bá=â,ã�h �t��h���� k�Øyt�js{� � � Ã�§já=â=ãIh �t�Fh���� ��Øyt�Bs?� Äã{øIú ú¨�t� � � §Bá,â=ãIh �t�Fh���� ��y��Bs{� ���CFH=°^xJMNK?5?3^°L [ O�J a2[ O [ Q�F~lnpKl7���§Bá=â,ã�h �t��h���� k�Øyt�js{� � v�� v6 �'Ã�§Bá=â,ãIh �t��h���� ��y��Bs{� ¡ v��Êv�Ä )?HE*=+ FH=°^xJMNK?�?�^ÍO [ Q�F~lfX�?3L [ FH=wf�>�X�§já=â=ãIh �t�Fh���� k�Øyt�Bs?�*=+7ò
*=+7ò

*�AÐD¢*Æ6 ��Ã��¨§I�¨©E�Iixk?m � o�j��p � ¼ÇÊÕÁ�¿VÀ ¿V¾�È ½<ÖÆ×�¾ÜÊ(Ö�Ä )?HE*,+
���CX�?�L [ FH=w�nFHI [ FYO�^H_"X�?3L [ FH=wf�qEO [ Q�F~lÑXc?3L [ FH= �5���
X3FH= [ FxX�FHpE^Hj [ q [2¶|a2[]\ ?�L�^HQ [ X�^H_(f²FVNEO��%>@N�? [ L a IEFHNMe [ O

� [ e [ NEO��Ô¼ÇÊÕÁ�¿ÆÀ Ã�¿°½ � É�¼�Ê�Á�¿VÀ ¿V¾�È ½�ÖV×�¾ÜÊÚÖ°¬¼ÇÊÕÁ<¿ÆÀ É�ÍÒÊÚÙ�¾ ½�ÖV×�¾^Ê(Ö1Ì

³¾>�exJML [ wM�5g"^x= \ JM?�>@NMe°?3I [ FYX�l�N a IML3^xNKl a ^x= \ ^YN [ N�?�^H_oX \ JML3?�y�Q�FV? [ N a l

u]s



ú ilk?m n8o � h ilk?m n8o~«��� � h ixk?m n8oprq�s � �6 ��Ã3Ã�ú ilk?m n8o � §Bá=â,ã�h �t��h���� k Ä"FHNEOGÃ�§�ø-8?©EõxÃ�e�Ä ¡ �t�¨§¢h §Iø-8?©Eõ � uVÄ3Ä )?HÛ*,+��� \ F a U [ ?&FVL3L�>@j [ O�^YJM?�^V_o^YL2O [ LbqMO [ Q�F~l�>@?.���
O [ Q�Fbl \ F a U [ ?<e)_}^YL5?�>@= [ §já=â=ãIh �t�Fh���� k � ú ilk?m n8o*�AÐD¢*
\ FYX3X \ U�?bB"FWQ�^xNMe°?3^ � ^Mh a ^xNK?3L�^HQ�=°^�O�J�Q [

³¾>@eYJML [ ubvM�
< a ?�>@^YNEX5?TFVU [ NnpKl�?3I [ X [b� J [ N a2[ L�=°^MO�J�Q [

?3I [G\ F a U [ ?3y�Q@^KX�X a ^YJMNK?2X°^Hj [ L�?3I [ =°^YN�>@?3^YLc>�NMeþ>@N�? [ L3jHF~Q�½ �rÎBÏ���Ñ�yay [2¶Ea2[][ O [ >@?3I [ Lf^V_	?3I [ É�ÌR½<»2Í�Ê�Ê Â	¼±ÅFHNEOVÉ�Ì°½�»�Í�Ê2Ê ÊÔÓ<À�À a ^YNEX�?3L2F~>@NK?TX/q8?3I [ NG?3^K^nF � ^MhnjY>@^HQ�FH?�>@^YN1>�X µ FHeYe [ O²FVNEOn^YN [ ^YL�=°^YL [ ^H_"?3I [�� ^Mh
\ FHL2FH= [ ? [ L�X \8[ba >�� a FV?�>@^YNEX��5>�Q�QoN [][ OP?3^°p [ =°^MOx>�� [ O�B

æÕM:9 S(U=W(X�U=\ � YO\2·
rÅ_ \ F a U [ ?2X	FHL3Lc>�j [ ^xJM?	^H_�^YLTO [ L	FV?	?3I [ L [ba2[ >�j [ Lbq)?3I [ N�?3I [ lGN [][ OÎ?3^np [ L [ y}^YLTO [ L [ OGp [ _}^YL [ ?3I [ l�FHL [%\ Q�F~l [ O
pEF a U�B � I�>�X%>�X�F a]a ^Y= \ Q�>�X�I [ O p�l´?3I [ §®*;bÂ�b©8¤T~¡�=°^MO�J�Q [ Ãm³¾>@eEB
s|ÄTB � I [ X [b� J [ N a2[ L�^ \E[ LTFV? [ X°p�lýO [ Q�F~lx>@NMe
>@N a ^Y=%>@NMe \ F a U [ ?TX¿?3IEFH?&FHL [ ^YJM?�^V_o^YL2O [ L&JMN�?�>�Qo?�I [ >�L \ Q�F~lKpEF a Un?�>@= [ q�FH?���I�> a If?�>@= [ ?3I [ lfFHL [ X [ N�?�^YN�?3^°?3I [
� ^Mh a ^xNK?3L�^HQ�=°^�O�J�Q [ X'_}^YL \ ^KX�Xk>@p�Q [%\ Q�F~lKpEF a UGÃm³¾>@eEB�ubv�ÄTB

< =?> �� "���2�� 5�����'� =?@ ���2»	�5���3���
rkNn^YLTO [ L5?3^	? [ X�?5?3I [&[ ¸ [ba ?�>@j [ N [ X�X5^H_S?3I [ FHp8^Wj [	� ^Mh a ^YN�?3L3^HQ�X a I [ = [ >@Nn= [][ ?c>�NMe�?3I [	� ^|h°L [b� J�>@L [ = [ NK?TX�qK� [
a ^YNEO�J a ? [ OfF°X [ Lc> [ X'^H_ [2¶�\8[ L�>@= [ N�?TX�JEXk>@NMeÑFVJEOx>�^nFHNEOnX�IEFVL [ On�5>@NEO�^H�ÈOMFH?TF%X�?3L [ FV=�X]B5hYIEFHL [ On�5>@NEO�^H�&X5� [ L [
>@= \ Q [ = [ N�? [ OGJEXk>@NMe�?3I [C�'a Q�� � Un?3^�^HQ@UY>@?bB ½�[%a ^YNEXk>�O [ L [ O1? [ Q []\ ^V>�N�?�>@NMeEq���I [ L [ >�NG?3I [/\ ^H>@N�? [ L�=°^Hj [ = [ N�?TX�>@N
?3I [ X�IEFHL [ O1�5>@NEO�^H�ÈFHL [ L []\ L3^�O�J a2[ OP>@N a ^ \ > [ X�^H_"?3IEFH?��5>@NEO�^H�	B �¾[ Q []\ ^H>@N�?�>@NMef��FYX�F a]a ^Y= \ FHN�> [ OGp�lfFHJEOx>@^EB
� I [ ex^KF~Q���FYXd?3^ [ NEX�JML [ O [ Xk>@LTFVp�Q [ Q�FH? [ N a l�^H_�sKvYv/=�X [ba Ã�»2¼±½�¾�¿VÀ�Á ÂÄÃ�¿ÎÄTqY=�F ¶ >@=%JM=×?3^HQ [ LTFHp�Q [ Q�FH? [ N a l
^H_�ubvYvxv%=�X�Ã�»�¼�½<¾�¿VÀÇÁ Âd¼�ÅþÄTqx_}^YL�pE^x?3If?3I [ FHJEOx>@^ÑFVNEO \ ^V>�N�? [ L3y [ j [ NK?�X�?3L [ FV=�X]B�r{N²FxOMOx>�?c>�^xN²?�I [ FHJEOx>@^
X�?�L [ FH= L [b� J�>@L [ O²Q�^H���k>@?3? [ L	FHNEOGF�=�F ¶ >@=%JM= \ F a U [ ?3y�Q@^KX3X�^H_�ËBA Ã�É�ÌR½<»2Í�Ê�Ê Âd¼�ÅþÄTq��'I�>�Q [ ?�I [C\ ^H>@NK? [ L3y
[ j [ N�?
X�?3L [ FH= L [b� J�>@L [ O%L [ Q�>�FHp�Q [ O [ Q�>@j [ L3l�Ã�É�Ì°½�»2ÍÒÊ2Ê Â	¼±Å � v�Ä�FVNEO	IEFxO�NM^5�k>�?�? [ LSL [b� J�>@L [ = [ N�?bB
³MJML�?3I [ Lbq
?3I [ FVJEOx>�^nFHNEO \ ^H>@NK? [ L�y [ j [ NK?�X�?3L [ FH=�X�� [ L [ ?3^°p [ U []\ ?&XclKN a IML3^YN�>@± [ On�¿>�?�I�>�N#C	ubvxv	=�X�Ã�¼ÇÊÕÁ�¿VÀ Ã�¿R½¼ÄTB
<�JEOx>@^²��FYX¼L [ba ^YLTO [ OþFHNEO \ Q�Fbl [ O�pEF a UGJEXk>@NMe�?3I [ h i ÇØFHJEOx>@^�IEFVLTO���FHL [ ÃmFH?%t�D�3�±Yq
tHy}p�>@?]Ä2B � I [ FHJEOx>@^

\ F a U [ ?5Xk>@± [ JEX [ O���FYX"zxvYv�pKl�? [ X]q a ^YL3L [ X \ ^YNEOx>@NMe%?3^CFVpE^YJM?5zYË�=�Xd^H_SFHJEOx>@^EB"`�F a I \ ^H>@N�? [ L [ j [ NK?���FYX
?3L2F \M\E[ O
FH?�?3I [ X�^YJML a2[ FHNEO \ F a UHFHe [ OÑ>�N�?3^nFfu~vYv°p�l�? [	\ F a U [ ?bB � I [ FVJEOx>�^fFVNEO \ ^V>�N�? [ L3y [ j [ NK? \ F a U [ ?TX¿e [ N [ LTFH? [ OGFH?
?3I [ X�^YJML a2[ �5>@NEO�^H�	qM� [ L [ ?3LTFHNEX \ ^YL3? [ O�^Hj [ L"?�I [ N [ ?��5^YL3U�qKFHNEOnO [ Q�>@j [ L [ OP?3^	?�I [ F \M\ Q�> a FH?�>@^YNGFH?"?�I [ L [ba2[ >@j [ LbB
� I [5\ F a U [ ?TX)� [ L [ X�JMpM� [ba ?
?3^�N [ ?m�5^YL�U�Q�^�FYO a ^YNEOx>@?�>@^YNEX"Xk>@=%>�Q�FHL5?3^�?3IM^KX [ ^YpEX [ L3j [ O�^xNC?�I [ rkNK? [ L3N [ ?�É��MqHzYvMqHz��HÌ{B
rkN \ FHL3?�> a J�Q�FHLbqEX \ >�U [ X�FHNEO�X�JEX�?TF~>@N [ OPjWFHL�>�FH?c>�^xNEX�>@NnN [ ?m�5^YL�UÍO [ Q�F~lMX]qM� [ L [ >�N�?3L3^MO�J a2[ O�>@Nnp8^Y?3I�?3I [ FHJEOx>@^�FHNEO
\ ^H>@NK? [ L�y [ j [ NK?%X�?3L [ FV=�X�Ã�X [][ ³¾>@eKX]B
ubznFVNEO´uI��ÄTB/r{N�^YL2O [ L�?3^n? [ X�?�?3I [ L3^xpMJEX�?3N [ X3X�^H_5?3I [°\ L3^x?3^ a ^VQÅq�FVNEO�F~Q�X�^
?3^fFWQ�Q@^H�È_}^YL	Xk>@?3JEFV?�>@^YNEX���I [ L [ ?3I [ ?���^�= [ Ox>�FHy{X�?�L [ FH=�X¼IEFbj [ Ox>�¸ [ L [ N�?	N [ ?��5^YL3UGO [ Q�F~lGjWFVL�>�FH?�>@^YNEX%Ã \ ^KX3Xm>�p�Q@l
p [ba FHJEX [ ^H_SOx>�¸ [ L [ N�?5L3^YJM? [ X�FHNEO�Ox>�¸ [ L [ N�?�X [ =�FHN�?�> a L [b� J�>@L [ = [ N�?TX5X�J a IÑFYX�FH?3^Y=Í> a >@?�l8ÄTqY?3I [ X \ >@U [ Xd>�Nn?�I [ ?���^
X�?�L [ FH=�X'� [ L [ >@N�?3L3^MO�J a2[ O�FH?�Ox>�¸ [ L [ N�?�?�>@= [ X]B�³|^YL&L []\E[ FH?TFVp�>�Q�>@?�lG^H_"?3I [%[2¶�\8[ L�>@= [ N�?TX]q�?�I [ X [ NEOGFHNEOGFHL3Lc>�jHF~Q
?�>@= [ X¿^H_ \ F a U [ ?2X5� [ L [ L [ba ^YLTO [ O�>@NGF/�MQ [ q�FHNEOP?3I [ X [ � [ L [ ?3I [ NnJEX [ On?3^ a ^x= \ JM? [ ?3I [�\ Q�F~lKpEF a Un?�>@= [ X�B

ubË



Control Module Control Module Control Module Control Module

Asynchrony

Control Module

JitterLatency-MinLatency-MaxPacket-Loss

³¾>@eYJML [ uYuY�
RdL3^Y?3^ a ^HQ a ^Y= \ ^KXk>@?�>@^YNfJEX [ O�>@Nf?3I [�[2¶M\E[ Lc>�= [ NK?TX

<ýJMN�>�_}^YL3= >@NK? [ L3jWF~QM��FYX¾JEX [ O¼_�^YL)=°^YN�>@?3^xL�>@NMe&?3I [ jHFHL�>@^YJEX � ^Mh \ FHLTFH= [ ? [ LTX]q�>ÅB [ B@q?½ pr����y � ½ �rÎBÏ���Ñ�yay � ½ �Øyt�Bs?� B½ I [ N	=�^YN�>@?3^YL�>@NMe	FYX�l�N a IML3^YN�l&p [ ?m� [][ N°FHJEOx>@^�FHNEO��5>@NEO�^H��y [ j [ N�?"X�?3L [ FH=�X]q]� [�[ NEX�JML [ O/?3IEFH?�?�I [ FYX�l�N a IML3^YN�l
��FYX \E[ LTXk>�X�? [ NK?%p [ _}^YL [ � [ ?�^K^YU�FHN�l a ^YL�L [ba ?�>@j [ F a ?�>@^YNEX]B � I�>�X/�¿FxXCO�^xN [ ?3^GF~jY^H>�OG>@N a L [ FxXk>@NMeGQ�FH? [ N a > [ X/>@N
L [ X \ ^YNEX [ ?3^�?3LTFHNEXk> [ N�?ÐFxX�lKN a IML3^YN�> [ X]B'r{NG^YLTO [ L�?3^�O [ ? [ L3=%>@N [%\E[ LTXk>�X�? [ N a2[ q�� [ L [b� J�>�L [ Of?�IEFH?&?�I [ N�JM=Cp [ L&^V_
\ ^H>@NK? [ L�y [ j [ NK? \ F a U [ ?TXd^Hj [ L
?3I [ =°^YN�>@?3^YL�>@NMe/>@NK? [ L3jWF~Q�p [ Q�FHL3e [ L5?3IEFHN�X�^Y= [ =Í>�N�>@=%JM= FH=�^YJMNK?5Ã�O [ �EN [ O�>�NnFHN
F \M\ Q�> a FH?�>@^YNMy{X \E[ba >�� a =�FHNMN [ L]Ä&É@u~ËbÌkB
� I [G� ^|h a ^YN�?3L3^HQ�=°^MO�J�Q [ X�� [ L [fa ^Y= \ ^KX [ OýFYX°XcIM^W�'Nþ>�N·³¾>@eEB�uxuYB � I [ � ¬Y¤��Hb£�ª ë ¢H§2§	=°^MO�J�Q [ IEFYX%?3I [

I�>@eYI [ X�? \ L�>@^YLc>�?�lYqV_�^HQ�Q@^H� [ O%pKl%?3I [Ëë ¬Y£}b©8¤bÀ~ªaìG¬?í"=°^MO�J�Q [ q�?3I [�0 §®ÀH¤]Á�¡m¢x©EÀ�=°^�O�J�Q [ qM?�I [�ë ¬Y£}b©8¤bÀ~ªaìG¨�©�=°^MO�J�Q [ q
FHNEO��ENEFWQ�Q@l1?3I [FE e�hah�ø�ã%=°^MO�J�Q [ B
Ï [ XcJ�Q�?2X)^H_�?�I ["[2¶M\E[ L�>@= [ N�?TX)FHL [ L []\ ^YL3? [ O�>@NC³¾>@eKX]Bxubz5?3^	uVüKB � I [ L [ � [ L [ ?��5^�X [ ?TX�^V_ [2¶�\8[ L�>@= [ NK?2X�L3JMN�qHp8^Y?3I

JEXk>@NMe�?3I [ X3FV= ["\ L3^x?3^ a ^VQ a ^Y= \ ^KXk>@?�>@^YN°O [ X a Lc>�p [ O°FHp8^Wj [ B � I [ ^YN�Q@lCOx>�¸ [ L [ N a2[ ��FYX¾?3IEFH?¾>@N%?3I [ �ELTX�?)L3JMN�qH?3I [ L [
��FYX'NM^°>@N�? [ L3y{X�?�L [ FH=�X�lKN a IML3^YN�>@±bFH?c>�^xN \E[ L�_}^YL3= [ O�q���I�>�Q [ >�NG?3I [ X [ba ^xNEOfL�JMN�q8>�N�? [ L3y{Xc?3L [ FH=�X�l�N a IML3^xN�>�±bFV?�>@^YN
��FYX \E[ L�_}^YL3= [ O�B � I [ N [ ?��5^YL3U�O [ Q�F~l�X [2¶M\E[ Lc> [ N a2[ O p�l [ F a I·X�?3L [ FH=*>@N·p8^Y?3I�L3JMNEXnFHL [ Xm>�=Í>�Q�FHLGFHNEO�FHL [
\ Q@^Y?3? [ On>@N�³¾>@eKX]B)ubz�FHNEOþu��MB&³¾>@eKX�BSu]s8qSubË|q�FHNEO ubû�FVL [ _}L3^Y= ?3I [ L�JMN²�'I [ L [ >�N�? [ L3y{Xc?3L [ FH=�X�l�N a IML3^xN�>�±bFV?�>@^YN
��FYX \E[ L�_}^YL3= [ O�B�³¾>�e8B�u�s \ Q@^Y?TX�?3I [ Q�FH? [ N a l�^H_S?3I [ FHJEOx>@^°X�?3L [ FH=1qK³¾>@eEB�ubË \ Q@^Y?TX�?3I [ FYX�l�N a IML3^xNKl°p [ ?�� [][ N�?3I [
FHJEOx>@^�FVNEO \ ^H>@NK? [ L [ j [ N�?TX]qMFHNEO�³¾>@eEB�ubû \ Q@^Y?2X5?3I [�\ F a U [ ?�O�L3^ \ X5FHNEO�e�F \ X"O�JML�>@NMe°?�I [&\ Q�F~lKpEF a U�^H_�?3I [ FHJEOx>@^
X�?�L [ FH=fB
³¾>@eEB�uHü \ Q@^Y?TX'?3I [ FYXclKN a IML3^YN�l°_}L3^Y=×?3I [ L3JMNn��I [ N1NM^�X�l�N a IML3^xN�>�±bFV?�>@^YNf��FYX \E[ Lc_�^YL�= [ O�B
� [ ?�JEXdQ�^�^YU�FV?
?3I [ FVJEOx>�^/Q�FH? [ N a l \ Q�^x?3? [ OÍ>�Nn³¾>@eEBEu�sEB � I [ Q�FH? [ N a l%>@N a L [ FxX [ X�>@N�L [ X \ ^YNEX [ ?3^/?3I [ >@N a L [ FYX [ X

>@Ný?3I [ N [ ?��5^YL3U�O [ Q�F~l�ÃmX�Fbl�FHL�^YJMNEOþ?�>@= [ X�ubvMq"zxv²FVNEO�sKv1=�X®ÄTB � I [ >@N a L [ FYX [ >@Ný?3I [ Q�FH? [ N a l�>�X%p8^YJMNEO [ O
FHp8^Hj [ p�lC?�I [ »2¼±½�¾�¿VÀ�Á Âd¼±Å9X \8[ba >�� a FH?�>@^YNn^H_"ubvYvxv�=�X]B�hH>@N a2[ ��FV? [ N a lKy{DGF ¶ IEFYX�F�Q@^H� [ L \ L�>@^YL�>@?�l%?3IEFHN
\ F a U [ ?3y�Q@^KX�X]qKFHN�l�>@N a L [ FxX [ Xd>�N�?3I [ Q�FH? [ N a l�FHL [ X�J a I�?�IEFH?
?3I [ ?3I ['\ F a U [ ?3y�Q@^KX3X"X \E[ba >�� a FH?�>@^YNEX5FHL [ NM^Y?"jx>@^HQ�FH? [ O�B
rkN%_ÅF a ?"Xk>@N a2[&\ F a U [ ?3y�Q@^KX�X)IEFYX)?3I [ I�>@eYI [ X�? \ L�>@^YL�>@?�lYqYNM^Y?c> a2[ ?3IEFH?
?3I [5\ F a U [ ?3y�Q@^KX3X \ Q@^Y?3? [ O¼>@NÑ³¾>@eEBMu~û�O�JML�>@NMe	?3I [
[ N�?�>@L [ L3JMNn>�X�I [ Q�OGFH?�^YL&p [ Q@^W�È?�I [ X \8[ba >�� [ O jWF~Q@J [ ^H_ÔÉ�Ì°½�»�Í�Ê�Ê Âd¼�ÅýB�³MJML�?3I [ Lbq8^YN a2[ ?3I [ Q�FH? [ N a l1IEFYX
>@N a L [ FYX [ O�FHpE^Hj [ ?3I [ »�¼�½�¾�¿VÀ�Á ÂÄÃ�¿*X \8[ba >�� a FH?�>@^YNþ^H_"sKvYv�=�X]q [ ¸�^YL3?2X&FHL [ =�FYO [ ?3^°Q@^H� [ L&?�I [ Q�FH? [ N a lYq
\ L3^Hjx>�O [ O�?3I [�\ F a U [ ?3y�Q@^KX3X a ^YJMN�?TX \E[ L3=Í>�?¿>�?~B � I�JEX]qMF~_�? [ L"?3I [ Q�FH? [ N a l�>@N a L [ FYX [ X'FHL3^YJMNEO�?�>@= [ X�ubv|qKzYv%FHNEO�sKv
=�XÐÃm³¾>@eEB�u]sMÄTqxQ�FH? [ N a l�>�X'pML3^YJMeYI�?�O�^W�'N�>�NGF°X�? []\ y�Q�>@U [ _{FYX�I�>@^YN�qML [ X \E[ba ?�>@NMe�?3I [	\ F a U [ ?3y�Q@^KX�X a ^YNEX�?3L2F~>@NK?TX�B
� [ ?�JEX'N [2¶ ?'Q@^K^YUGFH?�?3I [ FYX�l�N a IML�^YNKl \ Q@^Y?2X�eH>@j [ N1>@N�³¾>@eEB�ubË�FHNEOf³¾>@eEB)uHüKB5Ï [ba F~Q�Q"?3IEFV?Ð³¾>@eEB�u~Ë \ Q@^Y?TX'?3I [

FYXclKN a IML3^YN�l [2¶�\8[ L�> [ N a2[ Oýp�l²?�I [°\ ^H>@N�? [ L3y [ j [ N�?TX¼>@N´?�I [ L3JMNþ��I [ NÆXclKN a IML3^YN�>@±bFH?�>@^YNþ��FYX \8[ L�_}^YL3= [ O�q¾��I�>�Q [
³¾>@eEB
uHü \ Q@^Y?2X�?3I [ FxX�lKN a IML3^YN�ln_}L3^Y=�?�I [ L3JMN���I [ L [ NM^²X�l�N a IML3^YN�>@±bFH?�>@^YN���FYX \8[ L�_}^YL3= [ O�B�Ç�^Y?c> a2[ ?3IEFH?�?3I [
FYXclKN a IML3^YN�l�>@N�?3I [ L�JMN²�'I [ N XclKN a IML3^YN�>@±bFH?�>@^YNÎ�¿FxX \8[ L�_�^xL3= [ OGÃ�³¾>�e8BSubË�ÄTqM>�X�=�FW>�N�?TF~>@N [ OG?�^�p [ ?m� [][ NGC	ubvYv
=�X'_}^YL�=°^KX�?�^V_"?3I [ ?�>@= [ B	rkN \ FHL3?c> a J�Q�FHL~qSO�JML�>@NMef?�I [ ?c>�= [ X�sKv�?3^nûYvnX [ba Ã{��I [ NG?3I [ N [ ?��5^YL3UfO [ Q�F~lf^V_�?3I [
FHJEOx>@^´Xc?3L [ FH= jWFVL�> [ X%�5>�O [ Q@lEÄ°FHNEOýtYv1?3^ýubvYv1X [ba Ã{��I [ Ný?�I [ N [ ?��5^YL3U´O [ Q�F~lþ^H_&?3I [n\ ^H>@NK? [ L�y [ j [ NK?�X�?3L [ FH=
jHFHL�> [ X%�5>�O [ Q@lEÄ2q"?3I [ FxX�lKN a IML3^YN�lG>�X%I [ Q�Oý?�^fp [ ?�� [][ NHC	ubvYv1=�X/=°^�X�?%^H_&?3I [ ?�>@= [ B � I [ ?�>@= [ X%��I [ Nþ>@?/>�X
^YJM?2Xk>�O [ ?3I [ >@N�? [ L3jWFWQ a ^YL3L [ X \ ^YNEOÎ?3^n?3I [ ?�>@= [ X���I [ NÎ?3I [°\ F a U [ ?3y�Q@^KX3X \ FHLTFH= [ ? [ LTX�L [ X�?�L�> a ?�?3I [ FYX�l�N a IML3^YN�l
a ^YN�?3L3^VQÅq�L [ X \E[ba ?�>@NMen?3I [ I�>@eYI [ L \ L�>@^YL�>@?�lf^H_ \ F a U [ ?3y�Q@^KX�X�^Wj [ LÐFYXclKN a IML3^YN�lYBË��N�?3I [ ^Y?3I [ L�IEFHNEO�q�FYX�l�N a IML3^YN�l
>@N�?3I [ NM^Yy{X�l�N a IML3^xN�>�±bFV?�>@^YN a FYX [ Ãm³¾>@eEB
uHüYÄ�>�X�^YJM?TXm>�O [ ?3I [ X \8[ba >�� [ O >@NK? [ L3jWF~Q�¼�Ê�Á�¿VÀ Ã�¿°½ ^H_�C	u~vYv�=�X�F
Q�FHL3e [ NKJM=%p [ L�^H_
?�>@= [ X]B
³|JML3?3I [ L3=°^xL [ qEp [ ?�� [][ NG?�>@= [ X�txv�FHNEOþubvxv�X [ba q�?�I [ FVJEOx>�^fXc?3L [ FH= >�X�O [ Q�F~l [ O�q8>@N�^xLTO [ L&?�^n=�F~>@NK?2F~>@N XclKNMy

a IML3^YN�>@±bFH?�>@^YN�q�FVNEOý?3I [ FHJEOx>@^ÎQ�FH? [ N a lþ>@N a L [ FYX [ X�_}L3^Y=*FHp8^YJM?�sKvYv1=�X�?3^�ûYËYvG=�XÑÃm³¾>@eEB�u]sMÄ2B�Ç�^x?�> a2[ ?3IEFH?
?3I [ Q�FH? [ N a lGX�?TF~lMX&FH?�?3I�>�X'Q [ j [ Q"JMN�?�>�Q�FHpE^YJM?�?c>�= [ u~vYv�X [ba q���I [ NG?3I [ �5>�O [ jWFHLc>�FV?�>@^YNEX'>@N�?3I [%\ ^H>@N�? [ L3y [ j [ N�?

ubû



N [ ?��5^YL3U°O [ Q�F~l�X a2[ FYX [ Ã�³¾>�e8BEu���Ä2qKFHNEO�?3I [ Nn?3I [ Q�FH? [ N a l%>�X�Q@^H� [ L [ O%>@NfF%X�? []\ y�Q�>@U [ _{FYX�I�>@^YN�q�L [ X \8[ba ?�>@NMe°?3I [ ËBA
\ F a U [ ?3y�Q@^KX�X"L2FH? [ Q�>@=%>@?bB Z JML�>@NMeC?�I�>�X \8[ L�>@^�OPNM^ [ ¸�^YL�?
�¿FxX
=�FYO [ ?3^/Q@^H� [ L�?3I [ Q�FV? [ N a l�?�^	?3I [ O [ Xk>@L [ O�sKvYv¼=�X
Q [ j [ Q{q|>�N1^YLTO [ L�?�^ \ L [ X [ L3j [ ?3I [ X�l�N a IML3^xN�>�±bFV?�>@^YN�q�Xm>�N a2[ Q�FH? [ N a l�y}=%>@N²IEFxX�F/Q@^H� [ L \ L�>@^YL�>@?�l�?3IEFVNfFYX�l�N a IML3^xNKlYB
� I�JEX]qH?3I [�[2¶�\8[ L�>@= [ N�?TX)>�Q�Q@JEX�?3LTFH? [ IM^H�þ?3I [5\ L3^Y?3^ a ^HQ a ^Y= \ ^KXk>@?�>@^YN/>�X
FHp�Q [ ?�^ÐX�J a]a2[ X�Xk_�J�Q�Q@l [ N�_}^YL a2[ F \ L�>@^YL�>@?�l

FH=�^YNMeKX�?5?3I [%� ^Mh \ FHLTFH= [ ? [ LTX]qMF~Q�Q@^H�5>@NMe�?3I [ = ?3^°p [ ?�LTFYO [ O�y}^H¸G>@N²FHNfF \M\ L3^ \ L�>�FH? [ =�FHNMN [ LbB

uHü



0

100

200

300

400

500

600

700

800

900

1000

0 20 40 60 80 100 120 140

E
nd

-t
o-

en
d 

D
el

ay
 A

ud
io

 (
m

s)

I

Time (secs)

³¾>@eYJML [ ubzM�)<�JEOx>@^�N [ ?��5^YL3U�O [ Q�F~l

0

100

200

300

400

500

600

700

800

900

1000

0 20 40 60 80 100 120 140

La
te

nc
y 

A
ud

io
 (

m
s)

J

Time (secs)

³¾>�exJML [ u]sE�)<�JEOx>�^�Q�FH? [ N a ln�5>@?3IGX�l�N a IML3^xN�>�±bFV?�>@^YN

0

1

2

3

4

5

0 20 40 60 80 100 120 140

P
ac

ke
ts

 D
ro

pp
ed

 a
nd

 G
ap

s

K

Time (secs)

drops
gaps

³¾>@eYJML [ ubû|�5<&JEOx>@^ \ F a U [ ?	O�L3^ \ X¼Ã{^Hj [ L�z�X [ba >@N�? [ L3y
jHF~Q�X2Ä¿FVNEO�eKF \ X5�5>@?3IfXclKN a IML3^YN�>@±bFH?�>@^YN

0

100

200

300

400

500

600

700

800

900

1000

0 20 40 60 80 100 120 140

E
nd

-t
o-

en
d 

D
el

ay
 W

in
do

w
-e

ve
nt

s(
m

s)

L

Time (secs)

³¾>@eYJML [ u��|�"R)^H>@NK? [ L3y [ j [ N�?TX�N [ ?m�5^YL�U�O [ Q�Fbl

-600

-400

-200

0

200

400

600

0 20 40 60 80 100 120 140

A
sy

nc
hr

on
y 

W
in

do
w

-e
ve

nt
s(

m
s)

Time (secs)

³¾>@eYJML [ u~ËM��R)^H>@N�? [ L3y [ j [ N�?TX%FYX�l�N a IML3^YN�l´�5>@?3I�XclKNMy
a IML3^YN�>@±bFH?�>@^YN

-600

-400

-200

0

200

400

600

0 20 40 60 80 100 120 140

A
sy

nc
hr

on
y 

W
in

do
w

-e
ve

nt
s(

m
s)

M

Time (secs)

³¾>@eYJML [ uVüK�$R)^H>@N�? [ L3y [ j [ N�?TX�FYXclKN a IML3^YN�l-�¿>�?�I$NM^
X�l�N a IML3^YN�>@±bFH?�>@^YN

ubt



N "È "�3�5�� "!PO ����Q
RdL3^Y?3^ a ^HQ a ^Y= \ ^KXk>@?�>@^YNÎIEFYX�p [][ N�JEX [ OP>@N�^Y?3I [ L a ^YN�? [2¶ ?TX&FxX�� [ Q�Q{B�r{?���FYX5^xL�>@eH>@NEF~Q�Q�l \ L3^ \ ^�X [ OP_�^YL�JEX [ �5>@?3I
a ^Y=�=CJMN�> a FH?c>�^xN \ L3^x?3^ a ^VQ�X/X�J a I´FYX � g�R��br�R·FHNEO�Ï'R5g >@N�?3I [%¶ yRD [ L3N [ Q&X�lMX�? [ =0É wbÌkB°r{?/��FYX'Q�FH? [ L	JEX [ O�?3^
a ^Y= \ ^KX [ eYL3^xJ \�a ^Y=°=%JMN�> a FH?�>@^YN \ L3^Y?3^ a ^HQ�X)>@N�>@N�?3I [ g�^YNEX�J�Q�Xcl�X�? [ = É@uHü]Ì�FHNEO°L [ba2[ NK?�Q@l%>@N�?3I [ 3�^YL�JEX5hYlMX�? [ =
ÉÊzxûbÌkB23�^H� [ j [ Lbqx� [ FHL [ NM^Y?&F~��FHL [ ^H_)>@?TX5JEX [ _�^YL � ^Mh a ^YN�?3L3^HQ{B
� I [Î� ^Mh \ FHLTFH= [ ? [ LTX a ^YNEXm>�O [ L [ O�I [ L [ FHL [1[ X3X [ N�?�>�F~Q�Q�l·Xk>@=%>�Q�FHLn?3^þ?3IM^KX [²a ^YNEXk>�O [ L [ O pKlý^Y?�I [ LTX%>@N�?3I [

� [ Q�O Ã [ BÒe8B²É tKq�u��Mq)zYv�qSzYzMq�uYuHqSzHsxÌ}ÄTB � I [ N [][ OÎ_}^YL	X�l�N a IML�^YN�>@±2>�NMeþFHJEOx>@^��5>@?3I´F a ?c>�^xNEX�>@NýX�IEFHL [ OÎ�5>@NEO�^H�&X
FHNEOnFC_�^YL�=�F~Q�>@±bFH?�>@^YNf^V_o?3I�>�X�X�l�N a IML3^xN�>�±bFV?�>@^YNf��FYX�L []\ ^YL3? [ OÑ>�NþÉ@ubË~Ì{B
<�JEOx>@^ÑFVNEOnjx>�O [ ^nX�l�N a IML�^YN�>@±bFH?�>@^YNf��FYX
a ^YNEXm>�O [ L [ O/>@NfÉ�üKq�u��MqHzYzHÌ{B¾r{N°?�I [¿a JML�L [ NK?
j [ LTXk>@^YN%^H_E?3I [�\ L�^Y?3^ a ^HQ{qYX�lKN a IML3^YN�>@±bFH?c>�^xN°p [ ?�� [][ N \ F~>@LTX)^H_�Xc?3L [ FH=�X
>�X a ^YNEXk>�O [ L [ O�B1< \M\ L�^KF a I [ X�?3^GX�lKN a IML3^YN�>@±2>@NMe�=%J�Q@?�> \ Q [ X�?3L [ FH=�X�� [ L [ O [ X a L�>@p [ OÆ>@N�ÉÊt�q)zHsMqSzYzHÌkqSFHNEOÎ?3I [ X [
a FHNnp [ FYOMF \ ? [ O�?3^°^YJML�F \M\ L3^KF a I�B
½ ^xL3Un^YN \ Q�Fblx>@NMefpEF a U²Xc?3^YL [ O1= [ Ox>�FHy{X�?�L [ FH=�X'>@N´X�l�N a IML3^YN�>�X�=*Ã [ BÒeEB@q)É@u]sMq
ubw�q
uYu2Ì}Ä&FHL [ F~Q�X�^fF~Q�X�^1L [ Q�FH? [ O

?3^/^YJML5�5^YL3U�BÕ3'^W� [ j [ L~qKXk>@N a2[ Q�FH? [ N a l�>�X"NM^x?¿FxX
=%J a I�^H_SF a ^YN a2[ L3NnFYXd>@N a ^HQ�Q�FVpE^YLTFV?�>@^YNÑXcl�X�? [ =�X]qx>{B [ B@qKXc?3^YL [ O
= [ Ox>�FHy{Xc?3L [ FH= \ Q�F~l�pEF a U a FVNn?3^HQ [ LTFH? [ I�>@eYI [ L'Q�FH? [ N a > [ X]q�X�^HQ@JM?�>@^YNEX'? [ NEO�?3^°p [ Ox>�¸ [ L [ N�?bB
`�FHL�Q�> [ L��5^YL�UC^xN � ^Mh a ^YNK?�L3^HQM>@NKjx^HQ@j [ O \ > a Ux>@NMeÍF \ FHL�?�> a J�Q�FVL¿X [ ?"^H_ \ L�>@^YL�>@?�> [ X�_}^YL�?3I [ jHFHL�>@^YJEX � ^Mh \ FVLTFH=°y

[ ? [ L2X a ^YNEXk>�O [ L [ O�FHNEO1?3I [ NþO [ Xk>@eYN�>@NMe²F \ L3^Y?�^ a ^HQ)_}^YL�?3I�>�X \ L�>@^YL�>@?�l²FYX�Xk>@eYNM= [ N�?%ÃTÉÊt�q)üKq)u��Mq�zYvMq�zYzMq
uYuHq�zHsHÌ}ÄTB
��JML � ^Mh a ^YN�?3L3^HQ \ L3^Y?3^ a ^HQ{q�^YN°?3I [ ^Y?3I [ L5IEFHNEO�q���I�> a I�>�X�pEFYX [ O°^YN� �¡�¢Y£}¢~¤T¢Y¥�¤2¢Y¦' �¢H§]¨�£}¨�¢Y©8qH>�X�=°^MO�J�Q�FVL�>@± [ O�>@N
F/=�FHNMN [ L�X�J a In?�IEFH?5?3I [ >@NEOx>�jx>�O�JEF~Q"=°^MO�J�Q [ X a FHNnp [ ¤T¢x¦� M¢H§]T¯'>@N²F/N�JM=Cp [ L�^H_S��F~lMX"L [ X�J�Q@?�>@NMe°>@NfF%jHFHL�> [ ?�l
^H_ \ L�>@^YL�>@?�lnFYX3Xk>@eYNM= [ N�?TX]q|?3IKJEX'F~Q�Q�^H�5>@NMe�_�^xL�=�^YL [�µE[2¶ >�p�Q [�� ^Mh a ^YNK?�L3^HQ{B

S ��¼�	�
�2»	�������	�

� I�>�X \ F \E[ L%IEFYX a ^YNEXk>�O [ L [ O ?3I [�\ L�^Yp�Q [ = ^V_&^H_&= [][ ?c>�NMeG?3I [1� ^Mh�L [b� J�>@L [ = [ N�?TX/^H_&?3I [ = [ Ox>�FHy{X�?�L [ FH=�X¼>@N
a ^HQ�Q�FHp8^YLTFH?�>@^YNGX�lMX�? [ =�Xd_}^YL5JEX [ ^Hj [ L5�5>�O [ y{FHL [ FÍN [ ?m�5^YL�U�X]B � I [%� ^|h \ FHLTFH= [ ? [ LTX a ^YNEXk>�O [ L [ O�q|Q�FV? [ N a lYqH�k>�?�? [ Lbq
\ F a U [ ?3y�Q@^KX�X]qYFHNEO%FYX�l�N a IML�^YNKlYqYFVL [ X \E[ba >�� [ O�FHNEO a ^YNK?�L3^HQ�Q [ O%^YN°FHN [ NEO�y}?3^Yy [ NEO%pEFxXk>�X]B)< � ^Mh a ^YN�?3L3^HQ \ L3^Y?�^ a ^HQ
_}^YL a ^YN�?3L3^VQ�Q�>@NMe�?3I [ X [	\ FVLTFH= [ ? [ L2X5��FYX�O [ X a L�>@p [ O�B � I [	\ L3^x?3^ a ^VQ�>�X�pEFYX [ O�^YN²F%NM^Hj [ Q¾ �¡�¢Y£}¢b¤2¢Y¥�¤2¢Y¦' �¢H§]¨�£}¨�¢Y©|ª
«�¬H§]T¯°F \M\ L�^KF a I�B � I [ pEFYXm> a >�O [ Fn^H_5?3I [ F \M\ L3^KF a I1>�X�?3^n=�^�O�J�Q�FHL�>@± [ ?3I [%\ L3^Y?3^ a ^HQ�X�J a I�?3IEFV? [ F a I�=°^MO�J�Q [
a ^YN�?3L3^VQ�X�F�Xk>@NMeHQ [n� ^Mh \ FHLTFH= [ ? [ LbB � I [ X [ =°^�O�J�Q [ X a FHNG?3I [ NGp [ ¤2¢Y¦' �¢V§®2¯�>@N�F�N�JM=Cp [ L&^V_"�¿F~lMX�L [ X�J�Q@?�>@NMe
>@NfF/jWFHLc> [ ?�l°^V_ \ L�>@^YL�>@?�lÑFxX3Xk>@eYNM= [ N�?TX�?3^	?�I [%� ^Mh \ FVLTFH= [ ? [ L2X]qY?3I�JEX5F~Q�Q@^W�¿>�NMeÍ_�^YL5=°^xL [�µE[2¶ >@p�Q [°� ^Mh a ^YN�?3L3^VQÅB
� I [�\E[ L�_}^YL3=�FVN a2[ ^H_�?3I [°\ L3^x?3^ a ^VQ"�¿FxX [ jWF~Q@JEFH? [ OÎ?3IML3^xJMeYI [2¶�\8[ L�>@= [ NK?2X]B � I [ Q@^KFYO a ^YNEOx>@?�>@^YNEX/JEX [ OG� [ L [
Xk>@=%>�Q�FHL�?3^�?3IM^KX [ X [][ N1^YNG?3I [ rkNK? [ L�N [ ?bB � I [/\ L3^Y?3^ a ^HQS��FYX¿_}^YJMNEOn?3^ \E[ Lc_�^YL�= � [ Q�QoJMNEO [ L�?�I [ X [Ca ^YNEOx>@?�>@^YNEX�B
� I [�[2¶M\E[ L�>@= [ N�?TX/>�Q�Q@JEX�?3LTFH? [ OþIM^W�;?3I [°\ L3^x?3^ a ^VQ a ^Y= \ ^KXk>@?�>@^YNý��FYX�FHp�Q [ ?3^GX�J a]a2[ X3Xk_}J�Q�Q@l [ N�_�^YL a2[ F \ L�>@^YL�>@?�l
FH=�^YNMeKX�?�?�I [°� ^Mh \ FHLTFH= [ ? [ LTX]qEF~Q�Q@^H�5>@NMen?3I [ = ?3^�p [ ?3L2FYO [ O�y}^H¸�>@N�FHN²F \M\ L3^ \ L�>�FH? [ =�FHNMN [ LbB5rkNG?3I [ _}JM?3JML [
� [ IM^ \E[ ?3^�X�?3JEO�l�^Y?�I [ L \ ^KX3Xk>@p�Q [G\ L3^Y?3^ a ^HQ a ^Y= \ ^�Xk>@?�>@^YNEX]q�?3^Gp [ FVp�Q [ ?�^ a F \ ?3JML [ F1�5>�O [ L°LTFHNMe [ ^H_ � ^Mh
a ^YN�?3L3^VQ�?�LTFYO [ y}^H¸SX]B

�G��2 \�Q�T _ U,b2·7ZºU=\ �V�
� I�>�X��5^YL3U�>�X�X�J \M\ ^xL3? [ OP>@N \ FVL3?&p�ln?3I [ Ç�FH?�>@^YNEF~Q"h a > [ N a2[ ³M^YJMNEOMFV?�>@^YNfJMNEO [ L a ^�^ \E[ L2FH?�>@j [ FHeYL [][ = [ NK?�rmÏ5rky
wYz|ubûYtHsKt/FHNEOnJMNEO [ L�eYLTFVNK?�`5g'hYy{wHsYy{zYz�üHvMuYB

"È ��b "�� ¿�¼�
 ��

É�u]Ì �dBK<�eYJ�>�Q�FHLbq��MB:�MB8AÐFHL a >�FHya��JMNEFHy}< a2[ j [ X]q Z BKD1^YLTFHN�qY`'B¨�MB|g"LTF~>@eYI�>�Q�Q{qEFHNEO�Ï�BKú�L3JMNMe�FHL3?bB�<�L a I�>�? [ba ?3JML [ _�^YL
F%D1J�Q@?�>@= [ Ox>�F ��[ Q [ba ^YN�_ [ L [ N a >@NMefhYlMX�? [ =1B�r{N � ¡�¢b¤VU�¢���£�ÁK 0FW ì u ¨l�x¤T¢Y¦%¦ u ÀH¦' �¢V§®¨�ÂK¦%q \ FHe [ X�u~zYûYX�u��xûMq

ubw



<�JMeEB�u~wYtYûMB
É zHÌ	hEB
Ï�B)<�IKJH�3FMq2�|BoÏ¼Bo`dNEX�^YLbq
FHNEO Z B
Ç	B�3�^xL3N�B � I [ Ï�F \M\ ^xL3?°DfJ�Q@?�>@= [ Ox>�Fþg�^YN�_ [ L [ N a >�NMe hYl�X�? [ =fBfrkN
� ¡�¢b¤4U)¢«�C£�ÁK W ¢Y©¢�ZU)¢x©\[�]�¤2 û ©��]¢Y¡T¦%¬Y£}¨�¢Y© u À~§]£}b¦/§]q \ FVe [ X�u*X�t|q�R
FWQ�^�<�Q@?3^Eq�g"<CqMDGFHLbB�ubwxtYtMB

É��HÌ �|B�ú"^VQ�^x?bB-`dNEO�y}?3^Yy{`
NEO R
F a U [ ? Z�[ Q�F~l�FHNEOv��^KX3Xnú [ IEF~jY>@^YL�>@N�?3I [ r{N�? [ L3N [ ?bBÓr{N � ¡�¢b¤VU�¢��²£�Á� 0FW ì
u ¨l�x¤T¢x¦C¦ u ÀH¦' �¢H§]¨�Â�¦%q \ FHe [ X'zYtYwYX�zxwYtMqYrk?3IEF a FMq8Ç_^%q�h []\ ?bB�u~wYw��MB

É�sYÌ	hEB�g�FYX�N [ L�FHNEO1hEB Z�[][ L�>@NMeEB"³¾>@LTXc?�r�` � ³Îr{N�? [ L3N [ ?'<&JEOx>@^ a FYX�?bB 0`W ì u ¨x�Y¤2¢Y¦%¦ W ¢Y¦' �Â�£}b¡ W ¢Y¦%¦CÂ�©E¨�¤2¬Hª
£}¨�¢Y© |  � ¨�I�
q�zxz�Ã���ÄT� wYzYX�w�ü�q��HJ�Q@l�ubwYwYzMB

É ËHÌ � B5g"L3^H�5Q [ Lbq"R)B
DP>�Q�FV±]±]^Eq�`'B"ú5FHUWF|q23	B
³|^YLTX3Ox> a U�q5FHNEOýÏ�B � ^Y=%Q�>@NEX�^YN�BýDGDÎg"^YN�_3�°<�Nýr{N�_}LTFYX�?�L3J a ?3JML [
_}^YL�ú�J�>�Q�Ox>@NMeýhYIEFHL [ O²D1J�Q@?�>@= [ Ox>�Fn< \M\ Q�> a FH?�>@^YNEX]B/r{N � ¡�¢~¤4U
¢«�Í£�Á�baY¡�¯�U W ¢x©��-U
¢Y© W ¢Y¦' �ÂK£}~¡ u Â� Y M¢Y¡T£}2¯W ¢b¢2 Mb¡�¬Y£}¨ � �cn¢Y¡j�Wq \ FHe [ X��YzxwYX��HsKz|q���^KX'<&NMe [ Q [ X]q�g"<Cq.� a ?bB�ubwYwxvMB

É ûHÌ �dB Z�[ Q@eYL�^KX3Xk>{q5g&B�3&FWQ�Xc?3L�> a U�q Z B�3 [ IM=�FVNMN�q"Ï�B�ACB(3 [ L3L3?��5> a I�q��	BdD�L3^YN [ q(�MB�hKFHNEO�jx^KX3X]q"FVNEOýg&BJ�
^YeY?bB
D [ Ox>�FPh a F~Q�>�NMe�_}^YL5<&JEOx>@^HjY>�X�JEFWQ"g"^Y=°=%JMN�> a FH?�>@^YNn�¿>�?�In?3I [ 3 [ >�O [ Q@p [ L�e � LTFVNEX \ ^YL�?&hYlMX�? [ =1B�r{N � ¡�¢b¤VU�¢«�0`W ì ì²Â�¥�£}¨�¦%T¯x¨�¬feVaYq \ FVe [ X�wYwYX�ubvHsEqx<&NEFHI [ >@=fq¾g"<%qM<�JMeEB�ubwYwF�MB

É�übÌ&<%BS`oQ [ _�?3I [ Lc>�FxOx>�X�q"hEB)R [ �mIEFVN�qSFHNEO Z B�<�NEFYX�?2FYX3Xk>@^YJ�B%<'Q@eY^YL�>@?3IM=�X/FHNEO�R [ L�_}^YL3=�FHN a2[ `
jWFWQ�JEFV?�>@^YN´^V_�?3I [
 \ IM^YN [ D1J�Q@?�>@= [ Ox>�F g"^Y=°=%JMN�> a FH?�>@^YNÓhYl�X�? [ =fBýr{N � ¡m¢~¤4U'¢�� 0`W ì ìGÂK¥�£}¨�¦C2¯Y¨�¬gehaYq \ FHe [ X^�|uYu*X��YzxvMq
<�NEFHI [ >@=fq¾g"<%qM<&JMe8B�ubwYw��|B

É tHÌ �|BW`�X a ^YpEFHLbq Z B Z�[ JM?TX a I�qWFHNEO�g&B~R
FHL3?3L�>�O�e [ B�³¾Q@^W� hYlKN a IML3^YN�>@±bFH?�>@^YN°RdL3^Y?3^ a ^HQ{BYrkN � ¡�¢b¤4U ûBý2ý�ý&c ¥�¢�«32¤T¢x¦Cq
\ FVe [ X�u��Yt|u*X�u��Yt�üKqEubwxwYzMB

É wHÌÐÇ/B
g�B73�JM? a I�>@NEX�^YNýFHNEO5�
BÕ�
B)R [ ? [ LTX�^xN�B � I [%¶ yRD [ L3N [ Q{�%<&NýFHL a I�>@? [ba ?3JML [ _}^YL�>@= \ Q [ = [ N�?�>@NMe�N [ ?��5^YL3U
\ L�^Y?3^ a ^HQ�X]B ûBý�ý2ý þ ¡�¬Y©|§ZU¾¢Y© u ¢«�®£t�
¬Y¡� ý ©:�Y¨�©E2b¡2¨�©:�Yq8uHüYÃTuHÄ2�ÊûHsVXEüHûMq{�xFHN�BSu~wYwMuYB

É@u~vHÌÐ`'B�<CB8rmX�FYF a X�FHNEOV�MB¾g&B � FHNMeEB ½ IEFH?��'>�O [ ^�g�FVN²FHNEOÎg�FHNMNM^x?ÐO�^�_}^YL/g"^HQ�Q�FHpE^YL2FH?�>@^YN���<Øg�FxX [ hY?3JEO�l�B
rkN � ¡m¢~¤4U)¢�� 0`W ì ì²Â�¥�£}¨�¦%T¯x¨�¬feVaYqM<�NEFHI [ >@=fq¾g"<%qM<&JMe8B�u~wYw��MB

É@uxu]Ì�^%B�r�X�I�>@pEFYX�I�>�FHNEOþhEB � FYX3FHUHFMB%< hYlKN a IML3^YN�>@±bFH?�>@^YNþD [ba IEFHN�>�X�= _}^YL	g�^YNK?c>�N�JM^YJEX/D [ Ox>�FÑ>�NþDfJ�Q@?�>@= [ Ox>�F
g�^Y=°=%JMN�> a FH?�>@^YNEX]B�r{N � ¡m¢~¤4U ûBý�ý2ývû ©��]¢b¤2¢Y¦ie�jVqEú�^KX�?3^YN�qMD1<%qM< \ Lc>�Q5ubwYwYËMB

É@u~zHÌ��%B¨�xF a ^YpEX�^YN�B�g"^YNMe [ X�?c>�^xN°<&jx^H>�OMFHN a2[ FHNEO�g�^YNK?�L3^HQ{BMr{N � ¡�¢b¤VUE¢«�&£�ÁK 0FW ì u ¨x�Y¤2¢Y¦%¦ u ÀH¦' �¢V§®¨�ÂK¦%q \ FHe [ X
�|u]sVX��YzxwMqMhY?TFVN�_�^YL2O�q�g"<%qK<�JMeEB�u~wYtYtMB

É@uI�HÌ�D%B,� [ ¸SFblYq Z B��dB�hY?3^YN [ qEFVNEOn³5B Z B8hY=%>@?3I�B � LTFHNEX \ ^YL3?�FHNEO Z >�X \ Q�F~lfD [ba IEFHN�>�X�=�X�_�^YL�DfJ�Q@?�>@= [ Ox>�FPg"^YNMy
_ [ L [ N a >@NMe°< a L3^KX3X�R
F a U [ ?3y�hY�5>@? a I [ O�Ç [ ?��5^YL3UMX]B W ¢Y¦' �ÂK£}~¡lkÐ~£t�
¢Y¡j�b§&¬Y©8¯ ûBu7m k u À~§®£}~¦	§]qYzYû�Ã2ubv�ÄT�@u~zYtMu*X
uI�YvHsEq��HJ�Q@l�ubwYwVsEB

É@u�sYÌ � B Z B�g&B(�8>@?3?�Q [ FHNEOþ<CB�A�IEF~_�^�^YLbB hYlKN a IML3^YN�>@±bFH?c>�^xN FVNEO hY?3^YLTFHe [ D1^MO [ Q�XÍ_}^YL°DfJ�Q@?�>@= [ Ox>�F ��pM� [ba ?TX]B
ûjý2ý2ý ÿM¢YÂ�¡T©8¬Y¥�¢Y© u ~¥�T¤~£}T¯ 0 ¡m2¬H§�¨�© W ¢x¦C¦%Â�©E¨�¤T¬x£}¨�¢Y©|§®qMt�Ã���ÄT�ÒsEuI�YXKsKz�üYqH< \ LbB�ubwxwYvMB

É@u~ËHÌ&<%BxACB]DGFH?3I�JMLSFHNEO�<%BbRdLTFHUWFxX�I�BYR
L3^x?3^ a ^VQ�X�_�^YL¾r{N�? [ eYLTFH? [ O�<&JEOx>@^	FHNEOÍhYIEFHL [ O ½ >@NEO�^W��X�>@N°g�^HQ�Q�FVpE^YLTFV?�>@j [
hYlMX�? [ =�X]B
r{N � ¡�¢b¤VU)¢�� 0FW ì ì²Â�¥�£}¨�¦%2¯Y¨�¬feonMq \ FHe [ X±�YtMu*X��xtYtMqMhKFVNf³MLTFHN a >�X a ^8q�g"<%qE� a ?bB�ubwxwHsEB

É@u~ûHÌ Z B��dBKDP>�Q�Q�X]B�rkNK? [ L3N [ ? � >@= [ hYlKN a IML3^YN�>@±bFH?�>@^YN�� � I [ Ç [ ?m�5^YL�U � >@= [ RdL3^Y?3^ a ^HQ{B ûBý�ý2ýdþ ¡�¬Y©M§-U8¢Y© W ¢Y¦%¦`U�q
�xw�ÃTubv�Ä2q�� a ?bB�u~wYwMuYB

É@uVübÌ	hEB�DP>�X�IMLTFMqE�
BE�
B�R [ ? [ LTX�^YN�qEFVNEOfÏ�B Z B�h a I�Q�> a IK?c>�NMe8B	g�^YNEX�J�Q{�5<×g"^Y=°=%JMN�> a FH?�>@^YNþhYJMpEX�?�LTFH? [ _}^YL�³EFHJ�Q@?3y
� ^HQ [ LTFHN�? Z >�X�?�L�>@pMJM? [ O�RdL3^YeYL2FH=�X]B m ¨@§]£}¡T¨}«]Â�£}2¯ u À~§®£}~¦	§ ý ©¨�Y¨�©E22b¡2¨�©:��ÿ�¢xÂK¡2©E¬Y¥�qMuHÃ�z�ÄT�Êt�üZX�ubv��Mq Z�[ba BMubwYw��MB

zYv



É@u~tHÌ&<%B5R
LTFHUHFYX�I�FHNEO&3/B5hYI�>@=fB Z >�X�?B�'> [ �	�ÎhYJ \M\ ^YL3?�_}^YL°ú"J�>�Q�Ox>@NMe�`Ú¦ a > [ NK?1g"^HQ�Q�FHpE^xLTFH?�>@j [ < \M\ Q�> a FH?�>@^YNEX
JEXm>�NMe�Ï []\ Q�> a FH? [ Ov��p|� [ba ?TX�B�rkN � ¡�¢~¤4U�¢���£�ÁK�jH£�ÁpU W ¢Y©��-U�¢Y© W ¢Y¦' �Â�£}b¡ u Â] x �¢Y¡2£}T¯ W ¢~¢2 �~¡�¬Y£}¨ � qcn¢Y¡j�Wq
\ FVe [ X�ubË��4X�ubûHsEq|g"IEF \8[ Q�ya3¿>�Q�Qmq�Ç�g�qE� a ?bB�ubwxwHsEB

É@u~wHÌ	hEB)Ï�FH=�FVNEFH?3IEFHN�FHNEOGR)B7�%B�Ï�FHNMeKFVN�B%<ÐOMF \ ?c>�j [ ³ [][ O�pEF a U �¾[ba IMN�> � J [ X¼_�^xL%hYlKN a IML3^YN�>@± [ OþDfJ�Q@?�>@= [ Ox>�F
Ï [ ?3L�> [ jWF~Q
^Hj [ L�rkNK? [ exLTFH? [ OnÇ [ ?���^xL3U�X�B ûBý�ý2ýsr 0FW ì þ ¡�¬Y©M§-U¾¢Y©tkÐ~£t�
¢Y¡B�H¨�©:�Yq�uHÃmz�ÄT�ÊzHsKû4X�zYûYvMqH< \ L�>�Q�ubwxw��MB

ÉÊzxvHÌÐÏ¼BWÏ�FV=�� [][ q?�MB-D�JML�^KX [ q Z B � ^H�&XmQ [ lYqHFHNEOË3	BHh a I�J�Q�±]Lc>�NMN [ B�<�OMF \ ?�>@j [ R)Q�F~lY^YJM?�D [ba IEFHN�>�X�=�X�_}^YLSR
F a U [ ?�>@± [ O
<�JEOx>@^n< \M\ Q�> a FH?�>@^YNEX'>@N ½ >�O [ y}<�L [ F�Ç [ ?��5^YL3UMX]B�rkN � ¡m¢~¤4U ûBý�ý2ývû ©��]¢b¤2¢Y¦%q � ^YL�^YNK?�^EqMg�FVNEFYOMFMq�ubwYwHs8B

ÉÊz|u]ÌÐR)B��%BMÏ�FHNMeKFVNfFHNEO Z B�g&B8hY�5>@N [ IEFHL3?~B5hY^H_}?m��FHL [ <&L a I�>@? [ba ?3JML [ _�^YL'r{N�? [ eYLTFH?c>�^xN�^H_(�'>�O [ ^Ph [ L3jY> a2[ X¿>@Nf?3I [
`d?3I [ L \ IM^YN [ hYlMX�? [ =1B ûjý2ý2ý ÿM¢YÂ�¡T©8¬Y¥"¢x© u b¥�2¤b£}2¯ 0 ¡�2¬H§°¨�© W ¢Y¦%¦CÂ�©E¨�¤2¬Y£}¨�¢x©M§]qSw�Ãmw�ÄT�@u��YwxËYX�u]sKvVs�q Z�[ba B
u~wYwMuYB

ÉÊzxzHÌ�D%B)Ï5^Y?3I [ L�= [ Q�FHNEO � B73 [ Q@p�>@eEB°<�N�<�OMF \ ?�>@j [ hY?3L [ FH= hYlKN a IML3^YN�>�X3FV?�>@^YNÆRdL3^Y?3^ a ^HQ{B/r{N � ¡m¢~¤4UujH£�ÁpU û ©E£}¥vUcn¢x¡B�~§TÁK¢® -¢Y©#kÐ~£t�
¢Y¡j�W¨�©¨��¬x©E¯q[) Mb¡�¬Y£}¨�©¨� u À~§®£}~¦ u Â� Y M¢Y¡T£��®¢x¡ m ¨l�x¨�£}¬x¥ 0 ÂK¯Y¨�¢þ¬Y©E¯xw)¨�¯YT¢xq Z JML3IEFH=fq
Ç<3/qM< \ Lc>�Q�ubwYwxËMB

ÉÊzF�HÌ Z B¿hKFHNMeYI�>{q"<%ByD%B
<�eYLTF~��F~Q�FMq��	B5A�JEO�=CJMNEOMX�X�^YN�q5FHNEOýú�B2�YF~>@N�Bý` ¶M\E[ L�>@= [ N�?TF~Q�<ÐX3X [ X3X�= [ N�?°^H_Ð`dNEO�y
?�^Yy{`
NEOGú [ IEF~jY>@^YL�^YNGrkNK? [ L�N [ ?bB�r{N � ¡�¢b¤VU ûBý�ý2ýÄû ©¢�®¢~¤T¢x¦Cq \ FHe [ X%u~zHsVX�u��|uYq�hKFHN�³ML2FHN a >�X a ^Eq)g"<%q�DGFHL a I
u~wYw��MB

ÉÊzVsYÌÐÇ/BMhYI�>@jHFHUKJM=�FHLbqMg�B��MB�hYL [][ NEFHN�q�ú�BKÇ�FHL [ NEO�LTFHN�qYFVNEO°R)BH<&eYL2Fb��F~Q{B � I [ g"^YN a ^YL2O	<'Q@eY^YL�>@?3IM= _�^xL5hYlKN a IML3^Yy
N�>@±bFH?c>�^xN�^H_�Ç [ ?��5^YL3U [ OCD1J�Q@?�>@= [ Ox>�F�hY?3L [ FH=�X]B�r{N � ¡�¢b¤VU ûjý2ý2ý5û ©8£}¥zU W ¢Y©¢�ZU8¢Y© ìGÂK¥�£}¨�¦C2¯Y¨�¬Yq ½ FYXcI�>�NMex?3^YN�q
Z B�g&B@q�ubwYwYË|B

ÉÊzxËHÌÐDþBHhY? [ �EU�q�A%Bb³M^KXc? [ Lbq Z BHA%Bbú�^YpML3^H�	qVD%B4D�FVIMN�qYhEB?��FHNMN�>@NMeEqYFHNEOË�
BxhYJ a IM=�FVN�BKú [ lY^YNEO¼?3I [ g"IEFWQ�U�pE^�FHLTO��
g�^Y= \ JM? [ LGhYJ \M\ ^YL3?n_}^YLGg"^VQ�Q�FHp8^YLTFH?c>�^xN FVNEO·R
L3^xp�Q [ =6hY^VQ�jx>@NMe >�N D [][ ?c>�NMe�X]B W ¢Y¦%¦`U/¢��G£�ÁK 0FW ì²q
�xv�ÃTuHÄT���YzYXKsMü�q��YFHN�B�ubwxt�üKB

ÉÊzxûHÌÐÏ¼BYjWFVN�Ï [ N [ X3X [ q � BYDþB�3¿> a U [ lYq�FHNEO{D%BYR)BKúd>@L3=�FVN�B Z�[ Xk>@eYN�FHNEO�R [ L�_�^xL3=�FHN a2[ ^H_73�^YL�JEX]��<Ä�8>@eYI�?�� [ >@eYI�?
A�L3^YJ \ g"^Y=�=CJMN�> a FH?c>�^xNEX%hYlMX�? [ =fB ��[ba IMN�> a F~Q¿Ï []\ ^YL3? � Ï�wHsxy3u]sYsKzMq¾g"^Y= \ JM? [ L%h a > [ N a2[ÑZ�[]\ ?bB�q)g"^YL3N [ Q�Q
i N�>@j [ LTXk>@?�lYq8<&JMeEB¾ubwYwHsEB

zMu


