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movl 60(%esp,1),%ecx testb $0x10, %ch jz 24

pusha
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jmp patch jz 24

push $iid call instrument

addl $4,%esp popapopf movl 60(%esp,1),%ecx

testb $0x10, %ch jmp next

pushf

X$;ZâA@ �zù ��ï¤ïlä<í�æ_ãdþ�æ_ç¤åuð(æ��Cé�îxãHë�êsé�íHí6ë��KîjïZþFê'ç¤åuðÜþ
êsë�ìzé%í_îxïlç¨êsé � ��åæ	�Qé%åxé�
Ùí'é��äQé'åxêsé%æ�
�ë|ÿ���æ³é�í
þ�ãHéOåjë�
 ãHéHì.äJåxìzþ�åQæ��ºþ:í�æ��Cé��2þ.ãdé(åxëYïZë�å<ðzé'ã
ç¤åÜæ��Cé��¶ë�
Õë��¶êsë�åAæ·ãHë�ï������Cé¶æ�
�ëaë���é'ã�
Kã�ç¤æ·æ³é�å
ç¤åCí�æ_ã�äQê�æ_ç¨ë�åQíaþ.ãdéOãdé�ï>ë�êsþ�æ³ésì*æ³ë#æ��Cé¶îCþ.æ½ê���

T¬ÐC;>Ñ#;¥Ñ�I�8.EHâFLQ8FÔCMZSzI$8ÏÑH8�Þ D�E#8FÒCÒCEHUz8zGsÐ
ÎdÐQ8FW EdLCWuÎH;ZÖ#D Ö#UJ=J;ZÝAG'8.Îd;>UFW�I(ÔCLJÎ�;¥Ñ
Ö|UzEdDÕG'LCÖOÔxD'EsÑ�UzÖ#DF@5Í½ÎÀ;¥Ñ UFLQE ÔAD�MZ;>D�Þ
ÎdÐQ8.Î�Ø%ÍfÚ\PáÒCEHU�9<;>=CD�Ñ\85Ö|UzEdD�ÒCEH8zG�ÎH;>G�8.M
Ñ�UzMZLJÎH;ZUzW�IC8FÑ¬;ZÎHÑ(ì���åxþ.è(ç¨ê"8.ÒCÒQEdUu8FGsÐ*;¥Ñ
Ö|UzEdD�Ñ�LQ;mÎHD�=�ÎdUöÎdÐCDD�ßJÒCM>UFEs8�ÎHUFEHSöWA8�!
ÎdLCEHD6UFÞVÒxD'EdÞ UFEHÖÜ8.WQG'D"Ö#UFWC;ZÎdUzEd;>WCâ|8.WQ=
=JD'ÔCLQâFâF;>WCâA@

� � Ä�� � !#"+��Ç$"5Ì ��%

T¬ÐCDRØ%ÍfÚVP ÎdU<UFMjG�UzWQÑd;>Ñ�ÎHÑºU.Þ�ÎfÓ�U(G'UFÖ !
ÒAUzWCD'WuÎHÑ�ù�8"=JD'9<;¥G�Dº=CEd;>9FD�E'&¨G�8.M>MZDo=RÍfÚ\P)(
8.WQ=a8¶G'MZ;>D'WuÎ�@oT¬ÐCD�G'MZ;>D'WuÎ\=JU<D�Ñ�ÎdÐCD�ÔCLCM>à
U.Þ¬ÎdÐCD2ÓºUzEdàjI�Ó¶;ZÎdÐÕÎHÐCDY=JD�9<;>G'DY=JEH;Z9zD'E
ÒCEdU�9<;¥=J;>WCâ/8zG'G'D�ÑHÑ ÎdU àFD�EdWQD'MÙÑdÒQ8FG'DF@
T¬ÐCDÙG�M>;ZD�WuÎÀÔAD�âF;>WQÑÓ¶;mÎHÐ 8 ÑdG�8.WCWC;>WCâ
ÒCÐQ8FÑdDºÎdURD�Ñ�ÎH8FÔCMZ;¥ÑdÐ�ÎdÐQD5Ñ�D'Î$UFÞA9�8.M>;>=(;>W�!
ÑfÎHEdLCÖ#D�WzÎs8�ÎH;ZUzW(ÒxUF;>WuÎHÑ�@FT¬ÐCD¬LQÑdD'E�ÎdÐQD'W
Ñ�ÒxD�G';mÝQDoÑ#Ó¶ÐQ8�ÎÜ;>WQÑ�ÎdEHLCÖ#D'WuÎH8.Îd;>UFW-ÑdÐCUzLCM>=�ÎH8FàFD�ÒCM¥8FG�DzIKÓ¶ÐC;¥GsÐ-8.Ö#UzLCWuÎHÑ|ÎdUÏÑdD'M>D�G�ÎH;ZWQâ
;ZWQÑ�ÎdEHLCÖ#D'WuÎsÑ'I¶GsÐCU<UzÑd;>WCâÙÒxUF;>WzÎsÑ8.WQ= ÑdÒxD�G�;ZÞ S<;ZWQâáÑ�ÎH8FE�Î8.WQ=ñÝAWC;>ÑdÐ ÎH;ZÖ#DoÑ'@¶T¬ÐCDöÎdU<UFM
Ñ�LCÒQÒAUzE�ÎsÑ|Ñ�ÎH8FâFâzD'EHD�=ÕM¥8.LCWAGsÐC;ZWQâ×8FWQ=ÕÎHD'EHÖ|;>WQ8.Îd;>UFW�UFÞ6;>WQÑ�ÎdEHLCÖ#D'WuÎHÑ�I�Ó¶ÐC;>GsÐ-ÒCEHU�9u;¥=JDoÑ
âFEHD�8�ÎHD'E+*QD'ß<;>ÔC;>MZ;ZÎfSF@
T¬ÐCD'EHD"8.EHD¶ÎfÓ�UO;>WQÑ�ÎdEHLCÖ#D'WuÎºÒxUF;>WuÎHÑ�8FÑHÑ�UJG�;¥8�ÎHD�=#Ó¶;ZÎdÐ2D�8FGsÐÜÔA8FÑd;>G¶ÔQMZUJGsà#U.Þ\8OàFD'EHWCD�M

Þ LCWQG�ÎH;ZUzW�ù�ÎHÐCDÜÒCEHD�!"8FWQ=×ÒAUuÑfÎ !_ÐCU<Uzàx@ û ÒCEdD !_ÐQUuUzà ;ZWAÑfÎHEdLCÖ#D�WzÎ(âFD�ÎsÑRD�ßJD�G'LJÎdDo=×ÔAD'Þ UFEHDÎdÐCD6ÝQEsÑfÎ¬;ZWAÑfÎHEdLQG�Îd;>UFW*UFÞ�ÎdÐQD6ÔCM>UJGsàjIzÓ¶ÐC;>M>D%8OÒAUuÑfÎ !_ÐCU<Uzà|;>WQÑ�ÎdEHLCÖ#D'WuÎ¬;>Ñ�D�ßJDoG�LJÎHD�=*8.Þ¤ÎdD'E
ÎdÐCDaM¥8FÑ�Îaåxë�å-,�ÿ�ãHþ�åxê�<ç¤å<ðaÑ�ÎH8�ÎHD'Ö#D'WuÎo@
)�8FGsÐ2U.ÞVÎdÐCDa;>WQÑ�ÎdEHLCÖ#D'WuÎHÑ¶;¥Ñ¶8FÑHÑd;ZâzWCD�=�8|LCWC;¥ýzLQD%;¥=JD�WzÎH;mÝAD'E.&¨;Z;¥=/(�Ó¶ÐC;¥GsÐ;>Ñ¬M>UFâzâFD�=�I

8.M>UFWCâÜÓ¶;ZÎdÐ
8FW<S28F=Q=J;mÎH;ZUzWQ8.M$=C8�Îs8CIJÎHUY8ÜÔCLCòxD�E";>W ÎdÐCDOàFD'EHWCD�M·IAÓ¶ÐC;>GsÐÎHÐCDOG'MZ;>D'WuÎ"ÒxD'EH;�!
U<=C;>G�8.M>MZS0*QLQÑdÐCD�Ñ�@ )�9FD�WzÎHLQ8.M>M>SFICÎHÐCD'S8.EHD�Ó¶EH;mÎdÎdD�W ÎdUY=C;>Ñdàj@AT¬ÐCD|G�M>;ZD�WzÎ%àFD�D'ÒQÑ58*EdDoG�UFEs=
U.Þ�ÎHÐCD%8zG�ÎH;Z9zD";>WQÑfÎHEdLQÖ|D�WuÎHÑ¬Ñ�UOÎdÐQ8.ÎºÎHÐCD%àFD'EHWCD�MxG�8.W*ÔxD%ÑH8�Þ D�MZSÜEHD�Ñ�ÎdUzEdDo=|ÎdU|;mÎsÑ�UFEH;Zâz;ZWQ8FM
Þ UFEHÖ�@

132�4 5 63798;:�<�=?>�@A>?B9C
T¬ÐCD#;>=JDo8ÔAD�ÐC;>WQ=ÏG�UJ=JDÜÑ�ÒQMZ;¥G�;>WCâ;>Ñ%ÎHUÓ¶Ed;ZÎdD*8�ÔCEs8.WQGsÐö;ZWAÑfÎHEdLQG�Îd;>UFW×UFE#í_îxïmç¨êHé�8�ÎaÎdÐQD
;ZWQÑ�ÎdEHLCÖ#D'WuÎ�ÒAUz;ZWuÎ�@"óºM>D�8FEdM>SFI�ÎdÐC;¥ÑYÓ¶;>M>M%U�9zD'EHÓ¶Ed;ZÎdD ;>WQÑ�ÎdEHLQG�ÎH;ZUzWQÑY8.ÎYÎHÐQ8�ÎÒAUz;ZWuÎ8.WQ=�I
ÎdÐCD�EdD'Þ UFEHDFIJÎHÐCUzÑdD�8�òjD�G�ÎdD�= 8FEdD%ÝQEsÑ�Î"EdD�MZUJG�8�ÎdDo=Y;>WuÎdUY8ÀêsëoìFé5îQþ�æ³êD�J@xT¬ÐCD(Ñ�ÒCM>;¥G�DRÎH8FEdâzD�ÎsÑ
ÎdÐC;¥ÑºG'UJ=JD5ÒQ8.ÎHGsÐ�IzÓ¶ÐC;>GsÐÜÖ(LQÑ�Î�8.M¥ÑdU�Ñd8:9zD58.WQ=#EHD�Ñ�ÎdUzEdD¬ÎHÐCD5ÖÜ8FGsÐC;>WCD"Ñ�ÎH8.ÎdD"8FWQ=*G�8.M>MCÎdÐQD
;ZWQÑ�ÎdEHLCÖ#D'WuÎ¶Þ LCWAG�Îd;>UFW\@QT¬ÐC;¥Ñ¶;>Ñ¬;>M>MZLQÑ�ÎdEs8�ÎHD�=2;ZW X$;>âFLCEHD �F@
[5WQ=JD�E�ÎHÐCD5Í³WuÎdD�MCßCôFõ�8FEHGsÐQ;mÎHD�G�ÎHLCEHDFI:ÎdÐQD6ÑdÒCMZ;¥G�D"LQÑ�Do=#;>Ñ$-RÔ<SuÎdD�Ñ�MZUzWCâQ@zN5U�Ó�D'9FD�E�I.8FW

;ZWQÑ�ÎdEHLQG�Îd;>UFW
ÖÜ8:S ÔxD|8�Ñd;ZWCâzMZD|Ô<SuÎdD|;ZW×MZD�WCâ.ÎHÐ�IjÖÜ8.à<;ZWQâ2;ZÎaÒAUuÑdÑd;ZÔQMZD(Þ UFE6ÎdÐCDÜÑdÒCM>;>G'DOÎHU
U�9FD'EHÓ¶EH;mÎHDOÖ#UFEHD|ÎdÐQ8FWöUzWCD#;ZWQÑ�ÎdEHLQG�Îd;>UFW�@�Í½Þ¶8.W×U�9FD�EdÓ¶EH;mÎdÎdD�W
;>WQÑfÎHEdLAG�Îd;>UFWE& UFÎdÐCD�ERÎdÐQ8FW
ÎdÐCD#ÝQEsÑ�Î(%;¥Ñ%ÎdÐCD#Îs8.EHâFD�ÎaUFÞ�8�ÔCEs8.WQGsÐ�I�G'UFWuÎdEHUFMKG'UFLCM¥=×ÔADÜÒQ8zÑdÑdD�=ö;>WzÎHU�ÎdÐCDÜÖ#;¥=C=JM>DÜU.Þ
ÎdÐCD�ÑdÒCM>;>G'DAF



Í½Î�;>ÑRÞ UzERÎdÐC;¥Ñ�EHD�8zÑ�UzWÀÎHÐQ8�Î|Ø%ÍfÚVP Ö(LQÑfÎ�âzD'WCD�EH8.ÎdD|ÎdÐQD�óºUFWuÎdEHUFMKX$M>U�Ó Ø%Es8.ÒCÐ×Þ UzE
D�8FGsÐàzD'EHWCD'M\ÑdS<ÖOÔxUFM_@Qø ;ZÎdÐ ÎHÐC;¥Ñ5à<WCU�Ó¶M>D�=JâzD6ÎHÐCD(8FÔAU�9zDRÒCEdUzÔCM>D'Ö G'8.WÔxDOEHD�=JLAG�D�=2ÎHU
Ñd8:S<;>WCâOÎHÐQ8�Î5;ZÎ5;¥Ñ¶LCWQÑH8�Þ D%ÎdUÜÑ�ÎdEs8F=C=CMZD%ÎdÐQD�Ñ�ÒCM>;¥G�D�8FG'EdUuÑdÑ�8#ÔQ8zÑ�;¥G%ÔCMZUJGsà*ÔxUFLQWQ=C8.EHSF@
T¬ÐCD'EHDa;>Ñ68*ÑdD�G�UzWQ=ÒCEHUFÔCM>D'Ö/Ó¶;ZÎdÐÀ9�8.EH;¥8.ÔCM>DaMZD�WCâ.ÎHÐÀ8.EsGsÐC;ZÎdD�G�ÎdLCEHD�Ñ¶ÎdÐQ8.Î6;¥Ñ"Ñd;ZÖ#;>M>8FE

ÎdUÀÎHÐCD*ÝAEHÑ�Î�@�T¬ÐC;¥Ñ�ÎH;ZÖ#DFIKG'UFWQÑd;>=CD'EOÓ¶ÐA8�Î(ÐA8.ÒCÒxD'WQÑ(;ZÞ"8 ÎdÐQEdDo8F=Ï;¥Ñ(ÑdLQÑdÒAD�WQ=JD�=�8�Î|8FW
U�9FD'EHÓ¶EH;mÎdÎdD'W%;>WQÑfÎHEdLAG�Îd;>UFW\@ û âu8.;>W�I'Ó¶ÐQD'WRÎdÐQDKÎdÐCEHD�8z=R8:Ó�8FàFD'WAÑ'I�G'UFWuÎdEHUFMFG'UFLCM¥=%ÔADºÒQ8FÑHÑdD�=;ZWuÎdURÎHÐCD5Ö#;¥=C=JM>D¶U.ÞjÎdÐCD5ÑdÒCM>;>G'DF@ û ÎKÎdÐC;¥Ñ�ÒxUF;>WuÎ�I�ÎHÐCD5Ö#D�ÎHÐCUJ=JUFM>UFâzS�U.ÞxÎdÐCD6Ú�;>WuLCß|PRD'EHWCD�MG�UFÖ#DoÑ�ÎdU|ÎdÐCDaEHD�ÑHG�LQDF@CT¬ÐCD�EdDa8.EHD%ÎdÐCEHD'DRÖÜ8.;>WÒAUz;ZWuÎsÑ'ù

ú�� îjãdë�êsé�ísí(é��<ésê�äJæ_ç¤åuðYç¤å��Fé'ã�åxé'ï�í_îQþFêsé|è(ä<í�æºã�äJå
æ³ë2êsë�è"îxï>é�æ_ç¨ë�å×äJåQïZé�ísí�ç¤æ ��ë�ïmäJå/,æ½þ.ã�ç¤ï �*ãdé'ïlç¤å���äJç¥í �Cé�í(êsë�åAæ·ãdë.ïl@
ú�� ãdëoêsé�ísí'é�í¶ã�äJåAåQç¤åuðaç¤å��Fé'ã�åxé'ï<í_îCþzêsé5èÜþ��Oÿsé¶ç¤åAæ½é'ã�ã�äoîxæ³ésìaÿ � �Qþ�ãdì 
�þ�ãdé"ç¤åQæ³é'ã�ã�äoîxæ·ís@
ú�� åÙç¤åQæ³é'ã�ã�äoîxæ �Cþ�åjì<ïZé'ã2êsþ�åAåxë�æaÿsé*ç¤åAæ½é'ã�ã�äoîxæ³ésìÀÿ��öþ|îjãdë�êsé�ísí#ã�äJåAåQç¤å<ð ç¤å��zé'ã�åxé'ï
í_îCþzêHé'@

T¬ÐCD�ÑdD|ÎdÐCEHD'D|ÒAUz;ZWuÎsÑ'IjÎs8.àFD�WÀÎHUFâFD'ÎdÐCD�E�I�8FMZM>U�Ó LQÑ%ÎHU�U�9zD'EsG�UzÖ|D�ÎdÐC;¥ÑaÑ�DoG�UzWQ=ÀÒCEHUFÔQMZD�Ö�@
XV;>EsÑfÎHMZSzIKÎdÐCD 8FÔC;ZM>;ZÎfSÙÎdUÏÔCM>UJGsàÙ;>WzÎHD'EHEdLQÒJÎHÑ#Ö#D�8FWQÑ|ÎdÐQDÀ=JD'9<;¥G�DÀ=JEH;Z9zD'EÜG'8FW-Ó¶EH;ZÎdDÎdÐQD
Ñ�ÒCM>;¥G�DRÓ¶;mÎHÐCUFLCÎ¶Þ D�8.E¶UFÞV;>WuÎdD'EHEHLCÒJÎd;>UFW\@ �<D�G'UFWQ=JM>SFIA8.MZÎdÐCUzLCâFÐ�8(ÒQEdUJG�DoÑdÑ¬ÖÜ8:SÜEHD'M>;ZWAýzLQ;>ÑdÐ
G�UFWuÎHEdUzM.;mÎ�G'8FWaUFWCM>S%=CU6ÑdU¬ÎdÐCEHUFLCâzÐa;ZWA=J;ZEHD�G�ÎdM>SaG'8.M>M>;ZWCâ5ÎdÐCD
	������������������Þ LCWQG�ÎH;ZUzW�@:T¬ÐC;>Ñ
Ö|Do8.WQÑ�ÎdÐQ8.Î�I$Ñ�U M>UFWCâÀ8zÑ�Ó�D*=JUFW�� Î|;ZWQÑ�ÎdEHLCÖ#D'WuÎ�ÎHÐC;¥ÑaÞ LCWQG�Îd;>UFW�IVÎdÐQDYÑ�M>D'D�ÒC;>WCâÎdÐCEHD�8z=
ÒCEdUzÔCM>D'Ö G'8FWYÔxD6;>âFWCUzEdDo=�@<XCLCEdÎdÐCD�E¶=J;>ÑHG�LAÑdÑd;ZUzWQÑºUFWÜÎHÐCD�ÑdD"ÎHUFÒC;¥G'Ñ¬G�8.W*ÔxD%Þ UFLCWQ=Y;ZW � ô � @

132�� � 63@� ="! 6�#9B9@A>?B9C
Í½Î�;¥Ñ¬Ñ�UzÖ|D'Îd;>Ö#D�ÑºÎdÐCDaG�8FÑdD5ÎdÐA8�Î¶8OÔQ8zÑ�;¥G6ÔCMZUJGsà#;¥ÑºM>D�ÑHÑºÎdÐQ8FW*ÝQ9zD6Ô<SuÎdDoÑ�;>W�MZD�WCâ.ÎHÐ�@JT¬ÐC;>Ñ
Ö|Do8.WQÑ#Ó�D G'8FWCWCU.Î*8FMZÓ¬8:SJÑOÒCM¥8FG'D 8×ÑdÒCM>;>G'DÓ¶;mÎHÐCUFLJÎYÑ�ÎdEs8F=Q=JMZ;>WCâÕ8×ÔCM>U<Gsà�ÔAUzLCWQ=C8FEdSz@
N5U�Ó�D'9FD�E�IzÎdÐQD%Í³WuÎHD'MxßCôFõ|8.EsGsÐC;mÎHD�G�ÎdLCEHD68FM>ÑdU|ÑdLCÒCÒxUFEdÎHÑ¬8OÎfÓºU|Ô<SuÎdDRÔCEs8.WQGsÐ*;>WQÑ�ÎdEHLQG�ÎH;ZUzW
Ó¶;mÎHÐOM>;ZÖ#;ZÎdD�=OEH8FWCâFDz@�Í³WOâzD'WCD�EH8FM·I'ÎdÐC;¥ÑV;>ÑVWCU.Î$D'WCUzLCâFÐ�ÎdU"EHD�8zGsÐRÎdÐCD�G�UJ=JDºÒQ8�ÎsGsÐO=J;>EdDoG�ÎdM>SF@
T¬ÐCD'EHD�Þ UzEdDzIzØ%ÍfÚ\P 8�ÎdÎdD�Ö|ÒCÎHÑ�ÎdU�ÒCM¥8FG'D"8aWCUzEdÖÜ8FMQÑ�ÒQMZ;¥G�D6Ó¶;mÎHÐC;ZW*ÎdÐC;¥Ñ�Es8.WQâFDF@zT¬ÐC;>Ñ�;>Ñ

ÎdD'EHÖ#D�=�ÿHë.äJåxê'ç¤åuðF@�T¬ÐCD¬ÒCEdUzÔCM>D'ÖI'ÎHÐCD'W\I�;>Ñ$Ó¶ÐCD�EdD�ÎdU%ÒAUuÑ�;ZÎd;>UFWOÎdÐCDoÑ�D�ÔAUzLCWQG'D�Ñ�@:Ú\LQGsà<;ZM>SFI
;mÎ¬;>ÑºU.Þ¤ÎHD'WYÎdÐCDRG'8zÑ�D¶ÎHÐQ8�Î¶ÑdÒQ8FG'D";¥Ñ�ÖÜ8F=CD68:9�8.;>M>8FÔCM>D5Ô<S#ÑdÒCM>;>G'D�Ñ�Þ UFE�U.ÎHÐCD'E�;ZWAÑfÎHEdLCÖ#D�WzÎsÑ'@
T\UöLCWQ=JD�EHÑ�ÎH8FWQ=ÏÎdÐQ;>Ñ|ÔxD�Î�ÎHD'EoIKG�UFWAÑ�;¥=JD'E#8.âu8.;>WÙX$;ZâzLCEdD �F@$Í½Þ5ÎdÐQD�ÑdD�G'UFWQ=ÕU�9zD'EHÓ¶Ed;ZÎ�ÎHD'W
;ZWQÑ�ÎdEHLQG�Îd;>UFWÏÓ�8zÑ%ÎdÐCEHD'DÜUzEaÖ#UFEHDÜÔuSuÎHD�ÑRM>UFWCâzD'ERÎdÐQD'WÏÎdÐQD'EHDÜÓºUzLCM>=×ÔxD;&¨8.Î�MZDo8FÑ�Î(6ÝQ9zD
EdDo=JLCWQ=C8FWuÎRÔ<SuÎdDoÑa8:9�8.;>M>8FÔCMZD(Þ UFERLQÑdDÜ8FÑa8�ÔxUFLCWQG'DF@�Í½Þ¬WCUU.ÎHÐCD'ER;>WQÑfÎHEdLQÖ|D�WuÎHÑ�8FEdD#8FG�!
Îd;>9FDFIjUzE5ÎdÐQD'EHD|8FEdD|Ñ�;>Ö#ÒCMZSWCUFÎ%D�WCUFLQâFÐÀEHD�=JLQWQ=C8.WuÎ%ÔuSuÎHD�Ñ�IAÎHÐCD'WÏØ%ÍfÚ\P Ó¶;>MZM�EHD'M>UJG'8�ÎHD
;ZWQÑ�ÎdEHLQG�Îd;>UFWQÑ%í'ë�ï>é�ï � ��ë�ã�æ��Cé¶îxäJã_îQë:í'é|ë��%$�åxì�ç¤å<ðÜí_îQþFêsé'@
T¬ÐC;>Ñ¶Ñ�ÎdEs8�ÎHD'âzSÜ;>Ñ¬ÎHD'EHÖ#D�=öïZë�êsþ.ï$ÿsë�äJåjêHé|þ�ï¤ï>ë�êsþ�æ_ç¨ë�åYÔADoG'8.LAÑ�D�Ø%ÍfÚ\PüUFWCM>S28.Î�ÎHD'Ö#ÒJÎHÑ

ÎdU*8.M>M>U<G�8�ÎHD6ÔxUFLCWAG�D�Ñ5Ó¶;mÎHÐC;ZW�ÎHÐCDRÞ LCWQG�Îd;>UFWÔAD�;ZWQâÜ;ZWQÑ�ÎdEHLCÖ#D'WuÎHD�=�@

132 1 & B('�)+*,#.- 8 B/)10�#9B9@2) >�6-B('
T¬ÐCD�;>WQÑfÎHEdLQÖ|D�WuÎHÑ\ÎdÐCD�Ö#ÑdD'M>9FDoÑ\8FEdDK;>Ö#ÒCMZD�Ö#D'WuÎdDo=�8FÑ\àFD'EHWCD�M.Ö#U<=CLCMZDoÑ'I:8FÑ�ÎdÐC;¥ÑVÑd;>Ö|ÒQMZ;ZÝQD�Ñ
Ñ�UzÖ|D|U.ÞºÎdÐCDÜ=JS<WQ8FÖ#;>G|M>;ZWCà<;>WCâ;>ÑHÑdLCD�Ñ�@ )�8FGsÐö;ZWAÑfÎHEdLCÖ#D�WzÎaÖ#UJ=JLCM>D#;ZWC;ZÎd;¥8.M>M>SÀEdD�âF;¥ÑfÎHD'EsÑ
;mÎsÑ�D�MmÞ�Ó¶;ZÎdÐ|ÎdÐCD"ÍfÚ\P =JD'9<;¥G�D5=JEH;Z9zD'EoI�ÒCEHU�9u;¥=J;>WCâR8RÒAUz;ZWuÎdD�EKÎdURÎHÐCD�ç¤åQísæ_ã�äJèÜé�åAæ��säJåxê'æ_ç¨ë�åQ@
T¬ÐCDR;ZWQÑ�ÎdEHLCÖ#D'WuÎ¬Þ LCWQG�Îd;>UFW8FG�G�D'ÒCÎHÑ�I<8zÑ�ÒQ8.Es8.Ö#D�ÎHD'EsÑ'I<8�Î¶M>D�8zÑfÎ�ÎdÐCDRLCWQ;>ýuLCDR;>WQÑfÎHEdLQÖ|D�WuÎ
;>=JD�WuÎd;ZÝQD'E58FWQ=�ÒAUuÑdÑd;ZÔQMZS*UFÎdÐCD�E58.EHâFLCÖ#D�WzÎsÑ¬=JD'ÒxD'WQ=C;ZWCâÜLQÒAUzW�Ó¶ÐQ;>GsÐG�UJ=JDaÒQ8.ÎHGsÐ2ÎdD�Ö !
ÒCM>8.ÎdDaÓ¬8FÑ�LQÑdD�=�@ û WD�ßC8.Ö#ÒCM>D%Þ LCWQG�Îd;>UFW;>Ñ�ù



0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

0 2e+09 4e+09 6e+09 8e+09 1e+10 1.2e+10

ca
ll 

co
un

t f
or

 in
te

rr
up

tib
le

_s
le

ep
_o

n

time in cycles

cat vol_dump
sed -e "s/\(.\)\/\(.\)/\2#\1/"

grep -a " "

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

0 2e+09 4e+09 6e+09 8e+09 1e+10 1.2e+10 1.4e+10 1.6e+10

ca
ll 

co
un

t f
or

 in
te

rr
up

tib
le

_s
le

ep
_o

n

time in cycles

sed -e "s/\(.\)\/\(.\)/\2#\1/"
grep -a

sort

�jeln������

�	�	
����
��������	��
���������������
�������� 
��	��
�
��"!$#

���%������&���	
����	���	���	�	�'(���������*)	
�+�+�
���-,*
	
��"!/.
0
w�yze216p43zturH�felk�t$1³el^a`zhl{�hlkon�16�fyub65og'h23ubOk�p��fyub�nohlk��<g�h75�g'cfemg'�uhlb98;:½e=<ab(1*>@?�yubstÀe��6e;1%r�g�hlhlb�}A�
BVbseltun*gDC:bHcftzbsh\^ak.}�3uhlbovAe��%yug&1"g�rHrsb(1*16�fk*g'hlhV�fyubE1½�³cF3zrH�F3zcfbG1"k'p��fyubEC:bHcftzbshH?�yuelrdy�el�6r�g't
cfbH`Jk�c³��kotA�JI�h;1³kFv<g�1�gEKliMLFp43zturH�felk�t#e��ºrHk�3uhm}|bsg&1³elh�{|�Jb¶^ak'cfbN1³ko`zyue21½�felr�g'�fb�}/�

O PRQTS ��ÇQÌ�U �VÅ�Æ�� � � �WVuÊ��³Æ/V

X 2�4 Y�>?<'8 ! =�63@�Z3>?B9C
w�yze21�bH�F`JbHcfel^abst��$`Fcfk�5Fem}Fb(1�gT1³el^a`uhlb�r�g&1³bN1½�F3u}F{6�fk[1³yzk\?�]�]½�Q�á�Jbseltun^3�1³b�}R�fk_3zt<}zbdcF1½��g�t<}
CobHcftubsh\g't<}2`Fcfk�rsb(1*1"�Jbsy<g\5.elk�3Fc\�jw�yzbRem}zb�g|�JbHyuelt<}Yel�^?�g&1¶�fyue21(�-1*3u`u`Jk&1³b`?�bayug�5obaga1³bHcfelb(1
k'p��cbº]ed�rsko^a^�g't<}�1�rskotzr�g'�fbHt<g'�fbs}f?�e��fy(�fyuba8_`uel`Jb(>%ko`JbHc�g��fk�c�g�t<}6?�bc?�e21³y|�fkR}zbH�fbHcf^aeltzb
?�yzelrdyOk�pA�fyub�rHko^a^�g�tu}�1\e21��fyub��Jk'�³�fhlbstubsrgCh��i�tubj?Kgs{�k�pk3"1³eltunl]�]½�Q�á�fk%}FbH�fbHcf^aeltub��fyue21�e21
��{Oelt"1½�³cF3z^abst��femtzn"�fyzbNC:bHcftzbshA1½{z^6�Jkoh ��
��	�	��m	��
��	� �/n�g�c³�ºk'pj�fyub¶rHk.}zb¬p¥k'c��fyue21o1½{z^6�JkohCe21(�
m�p�
����q����r�s�r�t��&u�v�t�tw�Fx�
������	��!zy{+��	����!}|�|lr�s\r�t���~��&�&�H�Fx�
\���&�	��!�!z#

�����

��	�	���������	��
\�����	�	&�����&�������H�e��r�s�r�t�������s��w�gx�
������	��!�!/.

w�yzbap43utzrH�felkot 
����	���������	��
����&�	�	������&�������w��! `"3z�F1¶�fyzbO`Fcfk�rsb(1*1"�fkD1³hlbsbs`Avj`Jbst<}Femtzn*ga?Kg�C:b
3z`ar�g�hlh<pZcfko^ �fyub�`uel`JbKcfb�go}FbHc\�zqFkFv:�fyub�g��Jk�5:b�r�g'ta�JbM1³el^a`uhle=�<bs}%�fk[1fgs{Feltun¶�fy<g��$�fyzb�`Fcfk�rsb(1*1
e21¬`�3z���fkf1³hlbsbH`@?�yzbstÜ�fyubHcfb"e21³t-L �¶bstzk�3un�y�1³`<g�rHb%eltÜ�fyub"�"3��Cbdc ©�� �fyzb6`zem`Jb"e21¬hlk�r�Cob�}Ü�.{Üg
cfbsgo}zbdc\�Qw�yubHcfbHp>k�cfbovAe��¬e21�cfb�g�1³kotug��uhlb%�fk(g&1*1*3z^ab"�fyug'�5ga`Fcfk�rsb(1*1¶eltYgO`zem`JbHhmeltzb_?�elhlh\^�g�C:b6g
hlk'��k'p�r�g�hlh21º�fk 
����	���������	��
����&�	�	������&�������w��! elp�e��ºe21º`Fcfk.}�3urHemtzn�}ug���g%p¤g&1½�fbdcº�fyug'�ºel��r�g'tÜ�Jb
rHkot"1*3z^ab�}A�
wAk¶^ab�g&1*3Fcfb��fyze;1sv�]�]½�A�z?Kg�1�3�1³b�}%�fk5`uhmg�rsbºg¶`zcfbG�¨yzk�k�C%elt�1½�³cF3u^abst��\kotR�fyzbº�ug&1³elrº�zhlk�r�C

?�yzelrdyÙ^�g&Cob(1O�fyzb*r�g�hlh¬�fk 
��	�	�&�������	��
������	��������&�������H��! �5w�yubYelt"1½�³cF3u^abHt.��cfbsrHk�c�}zbs}Õ�fyzb
n�cfk�rsb(1*1�]��ág't<}�g5�fel^ab(1½��g'^a`-��IÕhmg'cfn�bc�<hlbovFr�g'hlhmbs}$8�5:koh }�3u^a`">N?�g&1KrHcfbsg'�fb�}E?�e��fyOc�g't<}zk�^
}zg'��gRg't<}��fyub¬p¥k�hlhmk\?�eltun�`zem`JbHhmeltzbT3"1³b�}/�
��� '&���	�����&��������|f&����������&���k� � ��!������k� � ��!��������	��������|`�����&����'�����|f������



-16

-14

-12

-10

-8

-6

-4

-2

0

2

0 1 2 3 4 5 6 7

lo
g1

0(
pd

f)

log10(binsize in microseconds)

gilk 
tcpdump

Line with slope -2.6

-7.5

-7

-6.5

-6

-5.5

-5

-4.5

-4

-3.5

-3

-2.5

-1.5 -1 -0.5 0 0.5 1 1.5 2

lo
g1

0(
P

ow
er

)

log10(Frequency in Hz)

tcpdump
gilk

Line with slope -1.6

�jeln������Cw�yzb(1³b�`uhlk��F1 1³yuk\?×g¬rsko^a`ug'cfe21³kotRk'pJ�fyubKyze;1½�fk�n�c�g'^E1��¤hlbHpZ���\g't<}%`Jk\?�bdc�1³`Jbsrd�³c�g¬�<g&1³bs}
k�tÜ}ug���g6p>cfk�^�� s�~�� g't<} � � �	������� �

w�yzb�cfb(1*3zhl�F1Krsg�t|�Jbc1³bsbst|eltO�fyub�hlbHpZ��n�c�g�`zy|k'pH�jeln�3zcfbT���uw�yubH{�elt<}Felr�g'�fb¬�fyug'���fyzbD8_r�g��F>
`Fcfk�rsb(1*1Re21R^�g�C.emtzn*gYhmg�cfnob|t�3z^%�JbHc"k�pºr�g'hmh21%�fk 
��	��������������
��������	��������������H�g! ?�yzemh21½�R�fyzb
k'�fyubHcF1Vg'cfb�^�g&C.eltunºcfbshmg'�fe25:bsh�{ahle��³�fhlb��.w�yue21\^ab�g�t�1\�fyug'�[8_rsg'�F>5e21$`zcfk.}�3urseltzn5}ug'��g�p¥g&1½�fbHcV�fy<g't
e��6r�g�t �JbarHkot"1*3z^ab�}g't<}2�fyze;1"e216rsg&3"1³eltznYe��5�fkÜ�uhlk�rgCh��w�yub61*3�1³`uelrselkotÀe21svx�fyzbHcfbHp¥k'cfbovj�fyug'�
8�1³b�}�>ae21K�fyub��Jk��³�fhlbstubHr�Cap¥k'cº�fyze21�`zel`Jbshlemtzb��
]¨p¬�fyue21E?Kg�1O�fyzbÜr�g&1³bÜ�fyzbst�?�bD?$k�3zhZ}Ïbd�z`JbHrH�O`zcfk�rsb(1*1³bG1|g�p>�fbHc(e��(�fk�JbÜ�zhlk�r�C.eltun k�t

�fyzbse�c%cfb�g�}ko`JbHc�g��felkot"1(�\wAkYrHkot��zcf^ �fyze21%g 1³bsrsk�t<} bH�F`JbHcfel^abst��^?Kg�1%`JbHc³p>k�cf^ab�}elt ?�yuelr�y
�fyzbR`uel`JbRcfb�g�}2k�`JbHc�g'�felkot ?�g&15^akotze��fk�cfb�}*p¥k�c6r�g'hmh215�fk 
����	���������	��
����&�	�	������&�������w��! �Kw�yzb
cfbG1*3uh��F1$p>cfk�^ �fyue21$g'cfbc1³yzk\?�t(elt�cfemn�y���n�c�g'`uyOk�pk�jeln�3zcfbT�5g't<}a�fyubH{l1³yuk\?Õ�fy<g��Kg'hmhJ`Fcfk�rsb(1*1³b(1
elt��fyubº`uel`Jbshleltub¬g�p>�fbHc68�1³b�}�>%g'cfb¬�zhlk�r�C.eltun[?�yuelh21½�7?Kg�e��feltun"p¥k'c�}ug'��g5�fk6�Jbº`zcfk.}�3ursb�}/�	��bstzrsbov
�fyzb¬rsk�tursh23"1³elk�t#�fy<g'�68�1³b�}�>ae21K�fyub��Jk��³�fhlbstubHr�C 1³bsbs^E1�cfb�g�1³kotug��uhlb��

X 2�� 
 8�)��.6�*�Z� *, �� @��0B. /=�� ' > '

w�yzbÀbH�F`JbHcfel^abst��F1Ük�3z�fhleltubs}ñemt-�fyue21 1³bHrH�felkotñp¥k'cf^ `ug'c³�Yk�p�k�tun�koeltunÕcfb(1³b�g�cfrdy elt��fk�1³bsh�p �
1³el^aelhmg'cfe��_{6k�pCtzbH�e?$k�cFC¶�³c�g�<Rr�g'�\]_^a`JbHcfemg'h<i$k�hmhlbsn�b��.w�yze;1\`<g�c³�felr(3uhmg'c\bH�F`JbHcfel^abst��H3�1³b�}`]�]_�A�
�fkÕelt�5:b(1½�felnog'�fb �fyubÀ`zcfk�`JbHc³�felb(1Yk�pOg'c³�fe=�ursemg�hRtzbH�e?$k�cFC-�³c�g�<ar��N�uk�cY�fyue212g�1³em^a`zhlb ^l3uh��fe=�
�fyFcfb�go}Fb�}���I��wI�1³bdcF5:bHcE?Kg�1�rskot�1½�³cF3urH�fb�}À�fy<g��a�³c�g�t"1½p>bHc³cfb�}ö}ug'��g�g�rHcfk&1*1��fyzb#tubd�e?�k'cFC �fk
g6t�3z^%�JbHc�k�p�rshlelbst��F1(�
w�yzb�bH�F`JbHcfel^abst���cfb��	3ue�cfb(1 �¥¢u¦·�d�d´_�'�d���¥¾'�oª �fel^ab(1�p>k�c�`ug�rgC:bH�F1��fk¶�JbK^ab�g&1*3Fcfb�}A�:w�yubo3z�felhle��_{

� � �	������� ?Kg&1¶eltzel�femg'hmh�{@3"1³bs}*p>k�c¶�fyue21svQ�"3F�¬e��¶k�rsrsg&1³elkotug�hlh�{�cfbs`Jk'c³�fb�}Yelt��fbHc*�·g'c³cfe25�g�hj�fel^ab(1¬k'p
� bHcfk��zi$hlb�g�cfhl{�vo�fyue21$e21�g¶^ae21½��g&Cobºg't<}ae���?�g&1�3zturshlb�g�c�?�yzbH�fyubHcV�fyub�nobHtubHc�g��fb�}a`Jk�?$bHc 1³`JbHrH�³c�g
?�g&1��Jbseltunag��CbsrH�fb�}/�
w�y�3�1svh]�]_�A� ?Kg�1�}Fbs`uhlk�{�b�}��fkRrsk�t��ucf^ �fy<g'��elt��fbHc*�·g'c³cfe25�g�hC�fem^abG1Kk�p � bHcfk_?�bHcfb¶tzk���cfb�g�h

g't<}#g�1³rsbHc³��g'emt*e�p��fyubd{f?$bHcfb"g��CbsrH�feltznR�fyub¶k�cfeln�emtug�h�}zg'��g��u]·�o?Kg�1c3�1³b�}(�fkaelt"1½�³cF3z^abst���p43zturG�
�felk�t"1w?�e��fyuelt6�fyzbK�Aelt�3z�"w�i n��']enR1½��g�rgC"g&1�?�bHhmhug&1j�fyzbK���fyzbHcftubd�\}Fcfe25:bHc\��w�yub$^ab�g&1*3Fcfbs^abst��F1
��g�C:bst�rsk�t��ucf^abs}6�fy<g���elt��fbHc�g'c³cfe25�g�h<�fel^ab(1W?$bHcfbºg�h=?Kgs{�1K`Jk�1³e��fe25:bºg�t<}ae���?�g&1�rHkoturHh;3u}zb�}R�fyug'�
�fyzbHcfb ?Kg�1(tzbsnohlelnoel�uhlb�}ze=�CbHcfbstzrsb*�JbH�e?$bsbstÏ�fyubÜ`Jk\?$bHca1³`JbHrH�³c�g nobstzbHc�g'�fb�}�?�e��fy � � �	������� �
�jeln&3zcfb��%elhlh23"1½�³c�g'�fbG1º�fyub�rsko^a`ug'cfe21³kotA�
w�yzb`1³elnotze2�ur�g�tzrsb�k�pK�fyzbR`Jk\?�bHc[1³`JbsrH�³c�g|g�t<} 1³bsh�p � 1³el^aemhmg�cfel�·{ g�cfba�JbH{�kotu}*�fyzbE1³rsko`Jbak'p

�fyze21�`ug�`JbHc�g't<}(�fyzb�cfb�g�}zbHc�e21KcfbHp¥bHc³cfbs}|�fk � !Fv�"�#%$xp>k�cº^ak�cfb¬eltFp¥k�cf^�g��felkot-�



� �öÈºÅ"Ë ��Ê_V<ÌfÈ�Å

]�]_�A�-`zcfk�5.eZ}Fb(1Vg[3�1³bHp43zh<elt"1½�³cF3u^abHt.��g��felkotR�fk�kohCg't<}R`Fcfk�5.em}zbG1�g�t�bH�zg'^a`uhlb�em^a`zhlbs^abst���g'�felkot
k'pKcF3ut��fel^ab%rsk.}Fb61³`uhlelrseltun#p¥k'c6gD5og�cfeZg'�uhlbahlbstun'�fy g'cfr�yue��fbsrd�F3zcfbovA?�yuelr�yy<g�16tzk��5�Jbsbst}zkotzb
�Jbdp¥k�cfb&�'���F`JbHcfel^abst���g�h�b(5.em}zbstzrsbH1³yuk\?o1x�fy<g��xe��jg&1�g't5g�rsr(3Fc�g'�fb$g�t<}�cfbsg&1³kotug��zhl{5hlk\?k�5:bdcfyub�g�}
?�gs{|k'p�`JbHc³p¥k'cf^aeltunRelt"1½�³cF3z^abst���g'�felkotA�
w�yzbHcfb*cfbs^�g�elt"1sv�yuk\?�b(5obHc�v71³ko^ab@1³rsk�`JbYp>k�cÜel^a`zcfk�5:bH^abst��\� n�g�c³�femrG3uhmg'cfh�{�vK�fyub�1fg'^a`uhlb

hlk�nonoeltznY`Fcfk�rsb(1*1"g�`z`Jb�g'cF1"bH�F`Jbst�1³e;5ob��A�Ae25:bRcfbsn�e;1½�fbdc%g't<g'hl{�1³e21"rsk�3zhZ}�g�h21³kÜ�JbE3"1³b�}*�fk#^�g&Cob
^�g'rdyzeltub71½��g'�fbo1fg\5.eltun5hlb(1*1$bH�F`Jbst�1³e25:b���Iºh21³kzv:�fyzb�tubsb�}"�fk¶em^a`zhlbs^abst���elt"1½�³cF3u^abHt.�F1\g�1WC:bdcftubsh
^ak.}�3uhlb(1�go}u}�1º�fka�fyub"k�5:bHcfyzb�go}#��{#cfb��	3zelcfeltzn(g't*bH�.�³c�gap 3utzrH�felkot*r�g�hlh �Aw�yue21�rHk�3uhm}Ü�Jb"`zcfbG�
5obst��fb�}Y��{*bs^a`zhlk�{Feltun(g(^ak'cfb`1³ko`zyue21½�felr�g'�fbs}}F{Ft<g'^aelr%hlk:g�}zbHc\�xw�yubRrG3"1½�fko^ }ze21fg&1*1³bs^6�uhlbHc
rHk�3uhm}��Jb6cfbG?�k'cFC:b�}2�fkÜg'hlhmk\? b�g&1½{ 3u`C}zg'�feltun(p¥k�c"tzbG? emt�1½�³cF3urH�felk�t 1³bH�"bH�.�fbst"1³elk�t"1"g�tu}QvA�"�
tug�hlh�{�vo�fyzb�rshlelbst��$elt��fbHc³p¤g'rsb�rsk�3zhZ}6�JbKbH�.�fbst<}Fb�}"�fk¶`Fcfk�5.em}zbK^ak'cfbKelt"1½�³cF3u^abHt.��g��felkotl1½�³c�g��fbsnoelb(1
g't<}Ob�g&1³elbHcºt<g\5.eln:g'�felk�t#�fyzcfk�3znoyO�fyubNC:bdcftubsh �
w�yzbW1³k&3zcfrsb$rsk.}zb\p¥k�cx�fyubV�fk�k�h�y<g�1j�Jbsbst"`uhmg�rHb�}[3zt<}FbHcA�fyzb7]cbº��]�bHtubHc�g'h�n 3z�uhlelr��AelrsbHt"1³b

g't<}Oe;1ºg\5og'elhZg'�uhlb¬p¥k'c¬}Fk\?�tuhlk:g�}QvJg'hlkotun_?�el�fy#g�t#bH�.�fbstu}zb�}65:bHcF1³elk�t#k�p��fyze;1�`ug�`JbHc�� " "�$ �

� � Ë �¬Å"È % � �\É�� � U �\ÅºÆ/V

�ºhle ��g'c�}FbHc5e21[1*3z`u`Jk'c³�fb�}2��{Yg�t��WnVqF��ián'c�g�t�� �����NI�]eb�w ���/�¶g\5Fem} njb�g'cfrsbae21T1*3z`u`Jk�c³�fbs}
��{(g�t|�WnVqF��iÏn'c�g�t��\�

� �	� �\Ç��\Å"Ë �WV

"��^I�cfelbsh�wjg�^ar�yub(1Rg�t<}9B�g'c³�fk�t�n��$~|elhmhlbHc\���jemtzbG�¨n�c�g'emtzb�}Ï}.{ztug�^aelrOemt�1½�³cF3u^abst���g��femk�tök'p
rHko^a^ak.}ze��·{ ko`JbHc�g��feltun 1½{�1½�fbs^ CobHcftubsh21(�×]_t�
 �z�d�³��¦¤�¥¢�¿�z¡��f¦·�d£6���6�d�f�m¿�¢���¢<�Y¹�£��Jªm�H´
£a�d¢u¦¨��¦¤�¤©�¢ vu`<g�n�b(1 " "���� "�� #.v "�! ! !��

���^I�cfelbsh�wjg'^ardyzb(1"g�tu} B�g'c³�fk�t9n���~|emhlhlbHc\�Y�c1³eltzn*}F{Ft<g'^aemrlC:bHcftubHh$elt"1½�³cF3z^abst���g'�felkot�p>k�c
CobHcftubsh�g't<}
g�`z`uhlelr�g'�felkot
�F3utzemtzn�� �A�u��¹�¢u¦·�d��¢J�'¦¤� ©�¢J��ª��.©�§.��¢J�oªº©½«����m¿������d�>«s©���£a��¢<�d�
� ©'£��<§.¦¤�¥¢�¿��$�:�Jª � �f��¦¤� ©'¢u� v "�� ��� ��� ��� ���������Fv-�<g'hmh "�! ! !��

���^I�cfelbsh�wjg'^ardyzb(1(� ÁV�¥¢C�H´ ���³�'�¥¢C�³�!�¶¡'¢J�'£%� �"¹�¢z��¦¤��§.£��d¢z¦¨��¦¤� ©�¢
©½« � ©�£%£R©����¥¦¤¡ 
 �z�d�³�'¦¤�¥¢.¿
�z¡��f¦·�d£ ¯%�d��¢C�Hª � ��n\y��á�fyub(1³e21svz��tze;5obHcF1³e��_{Ok�p#"Õe21³rsk�t"1³eltAvJ� # # "&�

$����og�^ab(1K�^�z�xg'cF3�1�g�t<}(w�yuk�^�g&1oB�g'hmh �\��bG?Kcfe��femtznRbH�Fbsr(3F��g��zhmbM�<hlb(1K�fk%^ab�g�1*3zcfb¬`Fcfkon'c�g�^
�JbHy<g\5.emk'c\� �J©½«�¦¤°$�'�f�6´	���³�:�H¦¤�¤�d�6��¢J�&%V®d�z�d���¨�d¢<�d� v/��$ � � ��� "�!'�(��� "�)Fv-�ubH�zcF3<g�c³{ "�! !*$��

+ ���og�^ab(1��^�u�Ag'cF3�1ºg't<}#��cfelr"qFr�yutug'c³c\�\�\�V�H�u^�g'rdyzemtzbG�¨elt<}zbH`Jbst<}Fbst���bH�Fbsr(3F��g��zhmb¶bs}ze��feltun��
� �-, �.¹��	�  ��./.5©�¦¤�¤�d�d� v � # �0� ��� �%! "1�	� # #Fv ��3ztub "�! ! + �

��� ��g�t[B$k&C¶�Absb$g�tu}[BVbst&:½g�^aelt`]_�*2Jk�cftA��B$]_wc��I �fk�k�h:p¥k'c�emt�1½�³cF3u^abst��feltun �og�5�g��.{.�fbsrHk.}zb(1(�
]·t �K�½©������³���>¢.¿��a©_«6¦>�u��34�5%6.�¹879�u¡'£��F©��f�¥§.£ ©'¢Y¹�¢u¦·�d��¢C�d¦6�C�³���.¢<©oªl©f¿��¨�d�%��¢J���z¡��f¦·�d£6�
: ¹��;�u´=<?> @ vu`<g'nob(1�� ���?)��.v/B$bdcFC:bshlbH{�v��¬bsrsbs^6�JbHcA)�� " " "�! !'�	�<�¬qz�Hb�]ed�IM1*1³k�rHeZg��felkot-�

���^I�^ae���g��uyYq�cfe25og�1½��g�5�gOg�t<}@Iºhmg't��H3"1½��g'rsb��lIK�fk�^D�/I 1½{�1½�fbH^ p¥k'c5�"3zemhm}Femtzn(rG3"1½�fko^ae � bs}
`Fcfkon'c�g�^ g�tug�h�{�1³e21��fk�k�h;1(� � �-, �F¹��	�  �B.C.¶©�¦¤� ���d� v/� ! �0� ��� "�!*�D��� # + v ��3utzb "�! !*$��

)��"~|elr�y<g'bshwB$bsrgC|bd�¬g'h �º �¥¢u§o®a±:�d��¢C�Hªj�>¢u¦·�d��¢J�oª � �MI�}z}ze21³kot���"�b(1³hlbH{�vz�ºb�g�}zeltunFvC~DI5vJ�¶q�I"v
1³bHrskotu}|b�}ze��felkotQv "�! !*)��

!��"iM�Fwxg�tunln�� B$g&C�g�tu}O�`�5"ÏembG1³bstzp>bshm}A�\q.bsh�pxk'cfn:g�tze21³b�}(rHcfe��felr�g'hme��·{A�ug�tObH�F`uhmg't<g'�felk�t(k'p " ��p
tzkoe21³b�� �V�.¡��f� �f�oªFE��d¾�� �d°  �d¦¤¦·�d��� v + !�� �*) "ov�"�!�)����

"�#�� �[� �����obHt"1³bstA�VqFbsh�p �¨k'cfn:g�tze21³b�}ÜrHcfe��femrsg�hle��_{�v<i$�NnKv "�! !�)��
" "��[]�elh2Ch��I }F{Ft<g'^aemr6elt"1½�³cF3u^abHt.��g��felkot2�fk�k�hVp>k�c5�fyubahlelt�3z�@C:bHcftzbsh¤v p	�����	G ����m�m�m � �	� � � 
 � �
' � � ��%��?H\��)��h�\�&��
���% � p	���J� �


