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Ö ×ÙØ�ÚÙÛÝÜßÞáà�â Üßãåäçæ�è

éhê A�JaLODjëGN�JaNaì�kíDjîOì�ï£JMBbìGcað�JaîdñbNÔD�ò�óMHCBsJdc8ï�DjñsJ�ô4NaACëÅJ&cPï�DjñbNhJaï�NaBbNhD{ï�NPA�ìCDGAõDGköìCDGk�÷
ïOAõD�îOköï�NPAøH�N�ìõD ê îdACNÔù!îOD�ï5NPìCìõNÔACDGújNPACAõDGA�ù!î£JMFOLON�kíD�ìCBEF!HCNÔï�DjACLOBELONOp éhê ACJaLODGëjN�HKJak�l�ûjk
ü ì�k�BbFOý£JMì�BEACkíþaìGc�ÿ�î£JMFOD�D���ñsJaFdDac�ù!îOD�k�DGìõkíN�ìCDjk ìCJal5DGA�kíD#BbFOújDGFIH�BªÕMJaA�Jak LOîOA�JMF!HCD�J
ê ACJaLOî£JMëÅþaNOcIïdî��dJaFOLON#kíBEFOý£J�NPAõDGñEý£J�ù!î£JaFOLON#DGî�DGìøHKJÅÕMJ#k�îOBEHCNÔACDGñbJ��dJaLONOp éhê ACJaLODjëGN�HKJak�÷
l5ûGk ü kíBEFOý£J�ìõD ê îOFdL£J kíþaDac��zDjA�Jíÿ��dúGBsJ&c£ï�NPA�F!îOFdúÅJ k�DÔLODGB	�dJaA�ìCNPijBbFOýON�D#ï�NPA�ìõDGk�ïOACD
k�DÁJ�
õîOL£JMAÔFONPì�kíNakíDjF!HCNPì�NPFdLODÁk JaBEì�FOBEF ê îOûjk¤ï5N&LOD�ô2JMiGDGA#Jañ ê N-ï5NPAÔk�Bbkçp é�ê A�JaLdDGëGN
ü g�DGîOìjc�ï�NPA�ìCDjA�J BbFIH�DjñbB ê� FOújBsJÁìCîOïdACDGkíJdc�úÅJaîOìCJ ïOACBEk óaAõBsJ�LOD�HCN&LOJaìÔJaì�úGNPBEì�Jaìjp���HCDGAõFONOc
BEk�îdHKóÅÕaDGñ@c��OFdBbúGNdc�NPFdBbï5NaH�DjF!HCDac5ìCNPl5DGACJaF£Jak�DGFIHCD�
õîOìõHCN D�l�NPkçp���î£JaFOLON DGî újACDGìõúGDjAÔù6îdDGACN
ìõDGA�B ê îOJañ�J�DGñEDap

éhê A�JaLODjëGN JaNaì�kíDjîOì�újNPñbD ê JaìGc�ï�NaAhìCDjkíïdACD�ìõD�k JaFIHCDGACDjk îdFOBbLONaìGc<ìõD�BbFOújDGFIH�BªÕMJaFOLON
D�ô2JaiGDjFOLONíN ï5NPìCì��EÕPDjñWïOJaA�JÁù!îOD�FOBEF ê îOûjk úÅJ��EìCìõD�LONíl£JaAõúGN LdîOA�JaFIHCD�DjìCì�J�Õ&BbJ�
õDGk LdD ê ACJ8÷
LOîOJaëÅþaNdp���k J ê A�JaLODjúGBEkíDjF!HCNíH�Jak�l5ûGk ü HCN&LONaìhLON ÿ ^�� c5DGk DGìõï�DjúGBbJañ�JMN��zDGB ê Jdc���ñEH�NaF*c
� DGN=ÕMJaFOBXc ^ úKýODGBEL*c&ÿ+îdúÅJaìzD�ghBbD ê NOp é N��zDGB ê J�>4Õ6îOñ ê N�_`JaACújDGñEN!Q�c!ï5DGñsJMì�úGNPFIÕPDjACìCJaì{Õ6BsJ�
CJML£Jaì
DÁï5DGñsJ ï£JMACúGDjACBbJ D�H�DjACF£J ïOA�J-HCNPk JMA�úGDjAõÕPD�
CJ�F£JMì#ldACîOkíJaì�LON é ñELODGBbJdp é N��zñªH�NPF >4DjH�DjACFON
HCACN=ÕMJaLONPA�Q�c£ï5DGñsJ�ï£JMúGB � FOúGBbJ�FODGújDGìCìCóaACBbJíïOACJíJ8H�îOACJaA�Jaì�kíBEFOý£Jaì�BEFOúGDjìCì�JMF!HCDGì�ï�DjA ê îOFIH�Jaì�ìõNM÷
lOAõD�HCîOLONOc5ï�NaAhk�D�JaïdACDGìõDGFIHKJMA�N �"!$#�%'&)(+*�c5ï5DGñbNíBbFOújDGFIH�BªÕPN-FdNPìhk�NPk�DGFIH�NPì�LOD�ïOACD ê îOBbëGJíD
ï5DGñENPì�úGNPFOìõDGñEýONPìGp é N � DjN�ÕMJaFdB@c+ï�NaA�ìõDGA�NçïOBEñsJaAÔLODíACDjìCï5NPFOì�JMlOBbñEBbL£JaLdD�LON ÿ ^�� c(ï�NaA�HCDGA
ï£JMúGB � FOúGBbJ ïOACJçJ8H�îOACJaAhFONaìCì�JMì#ldACBbFdúÅJaLODjBbACJaì�ìCDjkíïdACD�LOD�l5NPk ý6îdkíNPA�D�ï�NaA�F!îOFOúÅJ FOD ê JaA
J�
õîdL£Jdp é N ^ úKýODjBbL > Õ6îOñ ê N�,WîdúGîOFOLdîdÕMJIQ�cPï5DGñEN-
õDjBEHCN��OFdBbúGN�LOD�ìCDGAjcaï5NPA(ìCDGk�ïOAõD�>4úGNPk � Fdô2JaìCD
FON ìõDGk�ïOACDÅQÔìõDGA�ï£JaAõúGDjACBsJ ï£JMA�J JaìÔô4DGìøHKJaìí>2D�ïdACN�.�ð � Q�c*ï5NPAÔìCDÁkíJaFIH�DjAÔì0/PlOAõBbN:>4k�îOBEH�Jaì
ÕaDGiGDjìÁN1�OFOBEúGN ì�/PlOACBEN!QÔF£Jaì�ô4DjìõHKJMì�D-ï5DGñsJMì�úGNaF!ÕaDGAõì�Jaì�ìõNPlOACD úGîOñªH�îOACJ`BbF2�dHCBbñ@p é N�ÿ�îOúÅJMìGc
ï5NPA�ìCDGk�ïOAõD�DjìõHKJMAhLOBEìCï5NPìõHCN JíJ�
õîOL£JaA�D#ï�DjñbNPì�úGNPFdìCDGñEýONPì�FONPì�kíNPk�DGFIHCNPì�LOD�L��dÕ6BbL£Jdp é N

Õ



é ñbDGkíþaNOc!ï5NPA{ìõDGA�îdkuk�N6LODGñEN�LODhïOACN6LOîdHCBEÕ6BbL£JMLOD�Dhï�NPA�ìCDjkíïdACDÔJaújACDjLOBEH�JaA�FOJ�úÅJaïOJaúGBEL£JaLOD
LONÁï5DGìõìCNIJañ+LON�ÿ ^�� p

éhê A�JaLODjëGN#J�H�N6LONPì�LON � îOAõìCN�LOD � B � FOúGBbJ�L£J � NPk�ïOîdHKJMëÅþaNOcIDjkÙDjìCï5DGúGBbJañ£JaNaì�ïOACNaô4Djìø÷
ìõNPACDjì43{DGFdý6îdAhD�ðWJaìCBEF D�Jík JaBEì�LON ù!îOD�ô4îdFOúGBENPF£óaAõBsJ'5�DGñEk J&p é N63{DGFdý6îdAGc<ï5DGñbJíBEF�7£FOBªHKJ
ï£JMúGB � FOúGBbJdc+ï�NaA�ìõDGA#îOk kíN6LODjñbN LOD�úGNPFOýdDGúGBEkíDjFIH�N`D�ý!îOk�BbñbLOJaLOD�D�ï�DjñsJ NPACBEDGFIHKJaëGþaN LOî&÷
ACJaFIH�D�J/k�BbFOý£J ê ACJaLOî£JaëGþaNOc�DGìõH�JaFOLONTïOACDjìCDGFIHCD F£J/kíJaBENPACBbJ`L£Jaì�ÕPDGijDGì-ù!îOD�ïOACDjúGBEìCDGB�LOD
LOBEACDjëÅþaN >2BEFOúGñEîOìCBªÕPD�FONPì�LONPk�BbF ê Naì)8ÊQ�p é N�ð�JMìCBbF<c&ï5NPA�H�DjA�k�D�újNPFIÕ6BbL£JaLdN�J#DGFIH�ACJaA�FdN�ÿ ^�� c
ô2JaijDGFOLdN úGNak ù6îdD�Djî`F£þaN�LODjìCBbìøH�BEìCìCD#L£J�úGB � FOúGBbJ�L£JíújNPkíïdîdHKJaëGþaNOp:9öLdB ê F��EìCìõBbkíJ;5�DGñEk J&c
ï5NPA�ìCDjkíïdACD�DGìøHKJaA�LOBEìCï5NPìõH�J�JÁJ�
õîdL£JaA�D�ï�NPA�ìõDGA�îOkxD<�&DGk�ïOñbNÁLOD�ïOAõN�7£ìCìõBbNPFOJañ@p

éhê A�JaLODjëGNçJaNPì�k�DGîOì�JMkíB ê NPìhï5NPAÔìõDGk�ïOACD�k�DÁJMH�îdA�JaAõDGkçc*ï�DjñsJaìÔñENPF ê JMì�úGNPFIÕaDGACìCJaìGc
ï5DGñbJaì�ô4DjìõH�JaìGc*ï5DGñENPì=
õN ê NPì�LOD;.�ð � c�ï5DGñsJíJ�
õîOL£JíFONPìhk�NPk�DGFIH�Naì�LOD�LOB>7OúGîOñEL£JaLODMc�ï5NPAhk�D
NPî&Õ&BEA-ACDjúGñbJak JMA L£J Õ6BbL£J D
AõDGújñsJakíJaACDjk?
õîdF!HCNáúGNPk�B ê Ndc�ï�NPA L£JaA ACBEì�JaLOJaì-L£Jaì k�BbFdý£Jaì
l5NPl£J ê DGFOì�D�ï5NPA�H�DGAõDGk ô4DGBEHCN-úGNak ù!îOD�Djî
kíD�ìõDGFIH�BEìCìõD�DGk¤úGJaì�J JMù6îdB�DGk ^ JaFIHKJ _�JaACBbJdp
��k�J ê A�JaLODjúGBEkíDjF!HCN DGìõï�DjúGBbJañ�JaNaì�k�DGîOì�BEACkíþaNPì�@£A�JaFOújBsJaFdN`DBAaûMc�ï�DjñbNPì�úKýdBbkíJaACA�C&Djì�FON
HCACDjÕaNOc£ï5DGñsJMì�FONPBEH�JaL£Jaì�LdDD
õN ê JMH�BEF£J�D�ï�DjñbN ê AõîOï5N�LdD�JMîdH�NM÷ J�
õîOL£J�LON �DE _ _ _ _ _`_/p

��k|J ê A�JaLdDGúGBEkíDjFIH�N�DGìCï5DGújBsJañ6J�ð�Jakçc8ï�NPA�HCDGA(ìCBbLdN�k�BbFOýOJ�újNPk�ï£JaFOýODjBbACJdcMï5NPA�H�DjAWk�D
JakíJaLONÁD�ï5NPA�H�DGA�kíJaACúGJaLONÁk�BbFOý£J�Õ6BEL£J�LdD�H�JaFIHKJaì�kíJaFODjBbA�JMì�ù6îdD�F£þMNíD<�dBEìõHCDGk ï£JañbJÅÕ&ACJaì
ï£JMA�J�D"�&ïOAõDGìCìCJaAhNÁù!îOD�DGñbJ�ACDGïdACDGìõDGFIHKJ�ï£JaACJÁk�Bbkçp

ðWNaA�7£kçc ê NPìøHKJaAõBsJ�LOD#J ê ACJaLODjúGDGA�JaN � N6N ê ñEDac&ï�NPA�ìõDGA�îOk J�ô4NPFIH�D�LOD#úGNaFOýODGújBbk�DGFIH�N
ìõDGk�ïOACDzLOBEìCï5NPF��EÕaDGñPDzï5NPA*H�DjA�DzDGìõH�JaA+ACDjLODF7£FdBbFOLON�J�BbFIH�DjACFOD�HÅp ^ DzN�k�îOFOLON�ô4NPìõìCDzLONPk�BbFOJaLON
ï5DGñEN � N6N ê ñbDMc�úGNPk�újDGAøH�DGiGJ/DjñbD ìCDjACBbJ:îOk�ñbî ê JMA�kíDjñbýONPA >0&)GH3{Naî�I£DGîdAKQ�pJ�öH�Jak�l5ûGk ü
é k�l�D�Õ5c�ï5DGñbJK�dFOBbúGJ�D BEFOB ê î£JañsóÅÕaDGñD3�NPýODGk�BsJ&c�ACDGìõï�NaFOì�óÅÕPDjñ�ï5NPA�ÕMóaAõBbNPì�DjìCújñsJaAõDGúGBEkíDjFIH�NPì
ìõNPlOACD#J�Õ6BbL£J&c£N�îdFOBEÕaDGACìõNíDÔHCîOLON�k JaBEìGp
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m&pªe ghDjïOîOA�JMëÅþaN�LOD é ïOñEBbúGJaë)C6DGì � NPFdúGNPAõACDGFIHCDGì p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p b
m&pÊm .�JaìõHCACDÅJMkíDjF!HCNÁLOD é ïOñEBbúÅJMë)C6DGì�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p c
m&pdb ��BEìCî£JMñbBbiGJaëÅþMN�LOD é ïOñEBbúGJaë)C6DGì � NPFdúGNPAõACDGFIHCDGì¥p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p c

m&pdbdpªe @�DjACACJakíDjFIHKJaì�LOD4�hBbìCîOJañbBEiÅJaëGþaN�LOD é ïdñbBbúGJaë)C6DGì � NaFOúGNPAõACDjF!HCDGì p�p#p o
m&pdbdpÊm @�DjACACJakíDjFIHKJaì�LOD4�hBbìCîOJañbBEiÅJaëGþaN;�e�&BbìõHCDGFIH�Djì�p#p#p�p#p�p�p#p�p#p#p�p#p o

m&pfb&p¾m&pªe ð�JaACJ � ACJaïOý p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p o
m&pfb&p¾m&pÊm AaîOkíïdìCýONaHø÷�cåp#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p f
m&pfb&p¾m&pdb ð�JalOñEN p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p f

a ��72g)h i�V+$!����7`XT$6%�;=7:,+$ ^ 12VÅ)(7O0X1U_I7`[P]O�/,($�W-7£Vj;Å�8�5V j
bdpªe �e�6H�DGFdìCBbldBbñbBEL£JaLOD p�p�p#p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p k
bdpÊm l FIH�DjA�JMHCBEÕ6BbL£JMLOD p#p�p�p#p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p m
bdpdb ��ìCúGJañsJaldBbñbBEL£JaLOD�p#p�p�p#p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe=n
bdpnc ��ìõHCACîdHCîOA�JÁDo@�îdFOúGBENPF£Jak�DGFIH�N p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe=n

bdpncOpªe � ñsJaìõìCDGì�LOD#g�JMLONPìp��BEìCî£JañEBbiGó=ÕaDGBEì#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe�m
bdpncOpÊm ^ Bbk�îdñsJaëGþaN p�p#p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxeqb
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bdpncOpdb é ACkíJaijDGF£Jak�DGFIHCNçp#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxerc
bdpncOpnc .�Djù6îdBbìCBEë)C6DGì�LOD#g�JMLONPì-p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe=f

s W-$!$6Vj;=�8)�;�)(��7`[P]d�Y,(�/��72g)h Z j
cOpªe ð�ACNPldñbDGkíJaì�LdD���ìõúÅJañbJalOBbñEBbL£JMLOD p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxeqk

cOpªePpªe ^ Bbk�îdñsJaLONaA¢p�p#p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxeqm
cOpªePpÊm �zFdúÅJaïOìõîOñsJMLONPA p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p man

cOpÊm ^ NPñEîOëÅþMN�LONPì�ð�ACNPlOñEDGkíJaì p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p man
cOpÊm&pªe é ñEHCDGACJaë)C6DGì�FON ^ BEk�îOñbJaLONPA�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p man
cOpÊm&pÊm é ñEHCDGACJaë)C6DGì�FON'��FOúGJaïOìCîdñsJaLONaA p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p mPm

t S�3d7£02127`[P]d� ]�s
o&pªe ,(DGk�ï�NÁLOD ^ BEk�îOñsJMëÅþaN p�p#p#p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p muc
o&pÊm ,(DGk�ï�NÁLOD é Aõk JMiGDGFOJakíDjFIH�N p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p mPo
o&pdb ,(DGk�ï�NÁLODo.�DGìCï5NPìøHKJ�JÁîdk Jv.�DGù!îOBbìõBbëGþaNíp#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p maf
o&pnc é L£Jaï&HKJaëGþaN é îdHCNPk ó8H�BbúGJ ü �zìõúÅJañbJ�LOD�,WDjkíï5NÙp#p�p#p#p�p#p�p�p#p�p#p#p�p#p mw

x \��5%WZI02)WVj]O� a`y

W-$!� $!��z6%WZI147£VÁ"�1US�0212��U���{�|�ZP7£V a ]
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o&pªe � NPk�ï£JaACJaëÅþaN�LdN�HCDGk�ï�N�LOD�ìõBbk�îOñbJaëÅþMN p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p mPo
o&pÊm � NPk�ï£JaACJaëÅþaN�LdN�HCDGk�ï�N�LOD#JaAõk JMiGDGFOJakíDjFIH�N p#p�p#p#p�p#p�p�p#p�p#p#p�p#p maf
o&pdb � NPk�ï£JaACJaëÅþaN�LdN�HCDGk�ï�N�LOD�AõDGìCï5NPìøHKJ ü AõDGù!îOBbìõBbëFC&DjìÙp#p�p#p�p�p#p�p#p#p�p#p mw
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m&pªe l FIH�DjAõô2JaújD ê A�óu7£úGJ�L£JÁô4DjACACJakíDjFIHKJ'AaîOk�ïOìCýONMHõ÷�cdpxp�p#p#p�p#p�p�p#p�p#p#p�p#p f
bdpªe APJaFODjñsJ�LODo��ìCïOJaëGN2��,WDjkíï5NíLdN ðWJ�
õûapzp#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p m
bdpÊm ��BEìCî£JMñbBbiGJaëÅþMN�DGìøHKJMH0�bìõHCBbúGJÁLdD#îdkxA�JaìøH�AõNOpíp#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe=n
bdpdb ��ìõHCACîdHCîOA�JÁkíN6LOîOñbJaA{LdN ðWJ�
õûapåp#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxePe
bdpnc @�ñEî��&N�LOD�ACDGù!îOBEìCBEë)C6DGì�LON�ð�J�
õûMp�p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe�m
bdpÊo �e�&DGk�ïOñbNPì�LOJaì�úGñsJMìCìCDjì�Õ&BEìCî£JMñbBbiGóÅÕPDGBEìGp p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxeqb
bdp²f ghBbJ ê A�JMk J�LdD#Nal�
õDjHCNPì�LOD�îOk J�ìõBbk�îOñbJaëÅþMNOp p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxerc
bdpfw E BEDGACJaACù!îOBbJ�LOD#JaACkíJaiGDjF£Jak�DGFIH�N�LdD�L£JMLONPìGp¤p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe�o
bdpdk ghBbJ ê A�JMk J�LdD#Nal�
õDjHCNPì�LOD�îOk JaAõk JaijDGF£JMkíDjF!HCNOp�p�p#p#p�p#p�p�p#p�p#p#p�p#pxe�o
bdpdm ghBbJ ê A�JMk J�LdD#Nal�
õDjHCNPì�LOD�îOk J�AõDGù!îOBbìõBbëGþaNOp¥p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe=f
bdpªe=n���ìõHCACîdHCîOA�JÁL£JÁÿ�BbìõH�J;,WDjkíï5NPA�JMñ�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#pxe�w
cOpªe ð�ACNPldñbDGkíJ�LOD�DGìõúÅJañbJalOBEñbBbLOJaLODhù!î£JMFOLONíJÁDjìCúGJañsJÁLODÔH�Djkíï5N�û ê A�JaFdLODap p�p#pxeqm
cOpÊm 5�N=ÕaNíïOAõN&újDGìõìCN�LOD�ìCBbk�îOñsJaëGþaN p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p m&e
cOpdb 5�N=ÕMJ�ýOBbDjA�JaAõù!îOBsJ�LOD#JaAõk JMiGDGFOJakíDjFIH�N¥p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p m�b
o&pªe � NPk�ï£JaACJaëÅþaN�LdN�HCDGk�ï�N�LOD�ìõBbk�îOñbJaëÅþMN p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p mPo
o&pÊm � NPk�ï£JaACJaëÅþaN�LdN�HCDGk�ï�N�LOD#JaAõk JMiGDGFOJakíDjFIH�N p#p�p#p#p�p#p�p�p#p�p#p#p�p#p maf
o&pdb � NPk�ï£JaACJaëÅþaN�LdN�HCDGk�ï�N�LOD�AõDGìCï5NPìøHKJÁLOD�îOk J�AõDGù!îOBbìõBbëGþaN p�p�p#p�p#p#p�p#p mw
o&pnc ��ìõH�JaLONPìzÕ6BbAõHCî£JaBEì�ù6îdDhACDjïOACDjìCDjF!H�Jak NPìzACDjìCîOk�NPì�LONPì�DGìõH�JaLONPì�ù!îODhFOþaN�ìCþaN

Õ6Bbì��EÕPDjBbì�Djk ê A�JMFOLODGì�DjìCúÅJMñsJaìjp£p�p#p�p#p#p#p#p#p�p#p�p#p#p�p#p�p�p#p�p#p#p�p#p m�k
o&pÊo APJaFODjñsJ�LOD�BEFdô4NPACkíJaëFC&Djì�LOD�îOkxDjìõHKJMLON J ê ACîOïOJaLON�p#p#p�p#p�p�p#p�p#p#p�p#p m�k
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Á újACDGìõúGDjF!HCD�J�újACBsJMëÅþaN�LOD#JaïdñbBbúGJaë)C6DGì{ù6îdD#FdDGúGDjìCìõBEHKJMkxLOD ê A�JMFOLODÔï5N&LODjA�úGNPk�ïOîdH�J8÷
újBbNPF£JMñ5ïOJaA�J�AõDGìõNPñbîOëGþaN�LODhïOACNPldñbDGkíJaì�úGNPk AõDGìCîdñEHKJMLONPì�ACóaïOBbLdNPìGp é ïOACN ê A�JakíJaëGþaN�újNPFOújNPAø÷
AõDGFIH�D#û�î&H�BbñEBbiGJaL£J�ï£JMA�J�H�DGFIH�JaAhJMîOkíDjFIHKJaA�N�LODGìõDGk�ï�DjFOýON LdDGìõH�Jaì�JaïOñbBEúÅJaëFC&DjìGpÂ��HCBbñbBEiÅJaFdLON
J ïOAõN ê A�JMk JaëGþaN-újNPFOúGNaACACDjFIH�Dac+lOîdìCúÅJ�÷ ìCD�JaîdkíDjF!H�JaAÔN LODGìõDGk�ï�DjFOýON L£Jaì#JaïdñbBbúGJaë)C6DGìhJMH�ACJ8÷
ÕaûGì�L£J LOBEÕ6BEì�þaN LOD�ìõî£JaìÔHKJMACDjô2JMìÔDGk ÕMóaAõBbNPì�I£î��&NPì�LODÁD"�&DGújîOëÅþMN�ìõBEH�îOJaLONPìÔDjk¤LOBªô4DGACDjFIH�DGì
ïOAõN&újDGìõì�JaLONaACDGì�Dq�8NPî�kíóaù!îOBEF£JaìGp

?�ì+Jak�lOBEDGFIH�Djì�LOD�LODjìCDGFIÕaNPñEÕ6Bbk�DGFIHCN�ï£JMA�J�ïOAõN ê A�JMk JaëGþaN�újNPFOúGNaACACDjFIH�D�JaBbFdL£J�úÅJaAõDGújDGk
LODíô4DGACACJak�DGFIHKJaì�ù!îOD Jaî��&BbñEBbDjkÝF£J
JaF£óMñbBbìõDíLdD JaïOñEBbúÅJMë)C6DGì#úGNPFOújNPACAõDGFIH�DjìGp � A�JaFOLdD ï£JaAøH�D
L£JMì�ô4DGAõA�Jak�DGFIH�Jaì�ù!îODhJaî��&BbñEBsJaköJ�ïdACN ê ACJakíJaëÅþaN#ìCDjù2ÃODGFOújBsJañ�H�Djk ï�N6LODGA�ñbBEkíBªHKJaLdN�ù!î£JaFOLON
îdHCBbñEBbiÅJML£Jaì{FdDGìõHCD�DjFdô4N6ù6îdDap

ð�Jq
õû¢Ä²?Ôÿ�lÅmm&c!ò���.|manPnan&c6?Ôÿ l�manPnan�Æ�û�îOkíJÔô4DjACACJakíDjFIHKJ�DGkåLODjìCDGFIÕaNPñEÕ6Bbk�DGFIHCN�FON
ÿ+Jal5NPA�J8HÇ/PAõBbN�LOD ^ BbìõHCDGkíJaì�LOD � NPk�ïOîdH�JaëÅþaNç>2ÿ ^�� ����@ ^ _ Q�c£ù!îOD�ï5DGAõkíBªH�DÔJ�Õ6Bbìõî£JañbBEiÅJaëGþaN
LON�úGNakíï5NPAõH�Jak�DGFIH�N�ù!îOD�îOk ïOAõN ê ACJak J�újNPFOújNPACAõDGFIH�D�H�D�ÕPD#LOîOA�JMF!HCD�ìCî£JÁD"�&DGújîOëÅþMN-Dac£ï5NPA
BEìCìCNdc5û#DGìõï�DjúGBbJañbk�DGFIH�D��dHCBbñ�FODjìõHCDGì�JMk�lOBbDjFIH�DGìjc�ï5NPBEì�ô2JaúGBEñbBEH�J�JíJMF£óañbBEìCD�LODjìõHKJMìhJaïdñbBbúGJaë)C6DGìjp
é HCî£Jañbk�DGFIHCDac6ð�J�
õû�ï�NaìCìCîdB�JMñ ê îOFdì�ïdACNPlOñEDGkíJaìzLOD�LODGìõDGk�ï�DjFOýON�AõDGñbJaúGBENPF£JaLONaì ü DGìõúÅJañbJalOBEñbBª÷
L£JMLODapÅ�zìõúÅJañbJalOBEñbBbLOJaLOD�FODjìõHCD#HCD"�6H�Níï�N6LOD�ìCDjAhJal5NPAõL£JaL£J�LOD#LOî£Jaì�ô4NPAõk JaìF¸zDGìCúGJañsJMlOBbñEBbL£JaLdD
LODÔÕ6Bbìõî£JañEBbiÅJMëÅþaNOc6ù!îOD�LOBbiÔAõDGìõï�DjBEH�N ü ù!î£JaFIH�BEL£JaLOD�D<�dújDGìõìCBEÕMJÁLOD�BbFdô4NaACkíJaë)C6DGì�D<�&BblOBEL£Jaì�F£J
HCDGñsJ�DhDjìCúGJañsJaldBbñbBEL£JaLOD�LdDhïOAõN&újDGìCìCJak�DGFIH�N�ù!îODhLOBbi�ACDjìCï5DGBEHCN�JaN�ïOACN6úGDjìCìCJakíDjFIH�N�FODjúGDjìCì�óMACBbN
J�ìCDjA�ô4DjBEHCN�ï£JaA�J�D<�dBElOBbA�JMì�BbFdô4NPAõk JMë)C6DGì�AõDGù!îOBbìõBEH�JaL£Jaìjp

��ìõHCD H�A�JMl£JañbýdN úGNPFdìCBbìøH�D
F£J AõDGDjìõH�AõîdH�îdA�JaëGþaNáLONPì-k'/&LdîOñbNPìíLOD ê DjACDjFOúGBbJakíDjFIH�NYLOD
k�DGk'/PACBbJ{LON�ð�J�
õûMcaD�H�Djk úGNakíN�NPl�
õD�H�BªÕPN�JaîOk�DGFIHKJaA+J�DGìõúÅJañbJalOBEñbBbLOJaLOD�LdD�Õ6Bbìõî£JañEBbiÅJMëÅþaN�DzLOD
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ïOAõN&újDGìõì�Jak�DGFIH�NÁLODjìõH�JÁô4DjACA�JMkíDjF!H�J�LOîOACJaFIH�D�J�JaF£óMñbBbìõD�LON�újNPkíï5NPAøHKJak�DGFIH�N�LOD�JaïOñEBbúÅJMë)C6DGì
újNPFOúGNaACACDjFIH�DGìjp

5�N�úGJaï��EHCîOñbN:m újNPFIH�ûGk�îOk J újNPFIH�D<�&HCî£JañEBbiÅJMëÅþaN�LODjìõH�D HCA�Jal£JMñbýONOc�NaFOLOD û LODGìõúGAõBEH�N
kíJaBbì{LODjH�Jañbý£JML£Jak�DGFIH�D�JÁJaF£óMñbBbìõDhLOD#JaïdñbBbúGJaë)C6DGì{ï£JaA�JMñbDGñbJaì�DÔLOD#Jañ ê îOkíJaì{ô4DjACA�JMkíDjF!H�Jaì�LOD
Õ6Bbìõî£JañEBbiÅJMëÅþaNOp�? úGJaï��EHCîOñbNÕbÁD<�&ïOñbBEúÅJ�N�ô4îOFOújBbNPF£JMkíDjF!HCN�LON�ð�J�
õûMc�JaF£JañEBbìCJaFOLON�Naì�k�/6LOîOñENPì
ù!îOD�úGNakíï²C&DjkuJ�ô4DjACACJakíDjFIHKJdp-5�NÁúÅJaï��ªH�îOñEN¢cÁû�ô4DGBªH�N�îdk LOD�HKJañEý£Jak�DGFIH�N�LOJÁAõDGDjìõH�AõîdH�îdA�J8÷
ëGþaN�LONPì�k'/6LOîOñbNaì�LOD ê DGACDjFOúGBbJak�DGFIH�N�LdDÔkíDjk�/PAõBsJ�LONÁð�Jq
õûap�? úÅJaï��ªH�îOñENÁo�LODjkíNaFOìõHCA�J�NPì
AõDGìCîdñEHKJMLONPì�JañbúGJaFOëÅJMLONPìGc£NaFOLOD#û#ô4DjBEHKJ�îOkíJ�úGNPk�ï£JaACJaëÅþMNíDjF!HCACD�JíJMF!HCB ê J�D�J�FdN�ÕMJ�Bbk�ïOñbD¯÷
k�DGFIHKJMëÅþaN�LON-ðWJ�
õûap�ð(NPA�7Ok�c£NíúÅJaï��ªH�îOñEN�f JaïOAõDGìõDGFIHKJ îdk JÁúGNPFdúGñbîdì�þaN�LODGìøH�D�HCA�JalOJañbýONÁD
H�Jak�l5ûGk újBEH�J�JMñ ê îOFdì�H�A�JMl£JañbýdNPì{ô4îdHCîOACNPìjp
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é ñ ê îOkíJaì�JaïOñEBbúÅJMë)C6DGì�úGNPFdúGNPAõACDGFIHCDGìhìCþaN LdDGìCDjFIÕPNPñªÕ&BEL£Jaì�ï£JaA�JíJañbúGJaFOëGJaA�N kíJaBbNPA{LOD�÷
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ûJüÔýeþQÿ��������0ü����	��
Ôü�����������jü�������ü����������! ;ü��"
#�$��� 7�Û

�O� �J§ ¨7§ � �J� © § ���-Ô¦���J�¦� ·æÎ ) »� � ��Ð®·4Üc� � � § �J Ô�M� � § �O�O�¦© ÜG§U� � �G��� �®��  �C�H¢ �¡£ �<¤½¥H§J·�× � ¢í�
¨¬§®� � ¼  b�(� � �����M�5)J© � ��« ¨7§ �Ø��¾®� � ¨J¢¡§ «�ò � � § jnlMT�X[ZGQ¿Ý ��Þàß �g£>�gÚ ¨ ���b�O�¦�J©�� �H§ b�QURST z acR=j¡V
Ý ��ÞUá	ânã¡ä¡ã�ånå ò � � �ô�J§ T�ah_ÄQ Ý £�æg£ � ������¢[£g� Þ £gç�ÙU�{èeÚ��ô�¦ Ô�ïËQ© § ���M� �G§ � § b�QSRUT z aYRGj¡V � � �¡£
é �[�	ên��£�ëe£ Ý £>æ[£ ·

14

2 2 2 2

2 2 2

2 2 2 2

2 2 2 2

P
ro

g
ra

m
 J

a
va

P
ro

g
ra

m
a

 J
a

va

Ja
va

 V
ir
tu

a
l M

a
ch

in
e

JV
M

-3
6

9
6

4
4

JVM State

Monit Monitor-3 Monitor State

T
h

re
a

d

m
a

in
-0

Metodo

Monitor Event

Exception Event

S
ig

n
a

l
D

is
p

a
tc

h
e

r-
1

Metodo

Monitor Event

Exception Event

M
yT

h
re

a
d

N
0

-2

Metodo

Monitor Event

Exception Event

M
yT

h
re

a
d

N
1

-3

Metodo

Monitor Event

Exception Event

M
yT

h
re

a
d

N
2

-4

Metodo

Monitor Event

Exception Event

M
yT

h
re

a
d

N
3

-5

Metodo

Monitor Event

Exception Event

M
yT

h
re

a
d

N
4

-6

Metodo

Monitor Event

Exception Event

D
e

st
ro

yJ
a

va
V

M
-7

Metodo

Monitor Event

Exception Event

0 5 10 15 20 25 30

0.104135 s

Variável

Links

Eventos

Estados

Conteiner

�[�§�[�¡�h�!&[��ìe� ð ¾®� � ¨J¢�§   �C�  æ© ¢¡�  O b�¦ ����¡  �J�<¢ ��£½Ë½����¡  ·

ª�«$¬O«cí îO¾cï}Àð¯5±»ñDò»¼
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Armazena Objeto Simulado

Objeto a ser
simulado de Tipos

Dicionário Dicionário de
contêineres Contêiner

Simula objeto com Tipo e Valor

Envia Objeto para o Encapsulador

Valor

EncapsuladorSimulador

TipoId

Tipo do TipoId

ContêinerId

Contêiner do tipo Tipo e ContêinerId

�[�§�[�¡�h�!&[��ø[��ù � �<» � �<���l� � §Ù�� ��� §   � � �J���  b� �l�G¢í�<¤¦¥<§J·
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÷�� � ��� £��¦� �H� ���\� §¸�G§   �J�<�J§   + �¦��� §i¨ � ¢¡§¸ð �G© �<¨   �J¢í�H�J§ �  O� »<� � �J���?Ü �¡��� � �bò � � �
� �!�M�ôÔ� î�Jù��<�¦�� Øò � � ¨¬§®� �$ O�¦� � � �<¢ �¡  �H�C� � � ) »� � �=ÐG·���·Û÷Ö¨ � § ©¦�¦ b  §m� � � � ��� £¦��� �<� �¦��� §
�O� � ���Jù¡©�� § ò �C� � �J§ �J� �C�H�J§c� �¦����� �<�J§c¨ � ¢�§ ° � �l�G¢í�<�J§ � ·µ÷   � �O�O� ÙG� � §   �J§c§Ù�� ��� § �  b�¦�
� � ��� £¦�¦� �<�J§   ¥<§�� � �H¢ �¡  �<�J§   ¨J� � �c§c¨ ���O© § �O�O� � ����� §c�C�cÜ �¡��� � �bò � � �G·�÷   §<Ù�� ��� §  æ  ¥<§   ¥<§
� � ¨7§  O��� �<�J§  æ� �ó¢ �¡ Ô� �  ô�O� � ¨7§ � � �� ôò � �!�� b� ¥<§ ��� � ��¾ �<�J�  æ� �ó� ��©¦� § �CË<�O� §   � � � © § � �G§ © §�
§ © § ���-Ô��¡�J��� § ò �C�H¢ � ¢í�   ¨ ���b�O�¦�J©�� �S·E÷   � �¡©¦� § �CË<�b� §  îò � ��© § ��� ��� �   ¢ �¡ b� �  ��M� � ¨¬§ � � �� 
�� b� ¥H§Ò� � ��� £��¦� �<�G§  �� � �J�  b� »� � �J§Ò� �¡©�� § �JË<�O� § «�© �j�O� © ÜC� �<� �E§ �O� ¨¬§T�J§ © § ���-Ô��¡�J��� ·
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�[�§�[�¡�h�!&[���[��� �¡�¦� � �Oò � � �l� � � � ��� £��¦� �<� �¦��� § � � �J�<�J§   ·
Î  O O� �  O�¦� �J§ «ºò �C� � �J§E�J� §Ù�� ��� §E� �O��©¦� Ù � �J§y¨C� � �  O��� � � ��� £��¦� �H�J§ « §yð �J© �<¨   �J¢¡�<�J§ �
� � �<¢ ��  �$§ �O� ¨¬§(� ò � � � §(§<Ù�� ��� § ¨ �¦�Ô�M���J©¦�î� ¨ � § © � � � � §(� �¡©¦� § �CË<�b� §!� �î© § ���ôÔ¦�¡�G�¦�O��  ¨ � ¢¡§
» � �J¨¬§�� � �C�<�J§  )ò � � ¨¬§  O  � � � §�� �¦  ��§�� �M�b� ÙJ� � §J·�ðµ�  b� »� � �C� « �J����¨ �¦ bò � �¡  ���O+ �¦��� �
� §T� �¡©�� § �CËH�O� §?� � ¢ �� b� �   �O� � ¨7§ � � �¡  ¨ � ¢¡� �¦ Ô�M� � � � � � ò � �E© § ��� �¦� §   �C�<�J§   �J§ñ� �¦  ��§
© § ���-Ô¦���J�¦� �J§>§Ù�� ��� § �  O�¦� � � ��� £��¦� �H�J§J· ÷'� � �<» � �<���¸�C� ) »� � ��ÐG· ú ��¾®� � ¨J¢ �Ì)C© �Ò§
¨ � § ©��¦ b  § � � � � ��� £¦��� �<� �¦��� §J·

Dicionário de contêineres do tipo Tipo

Contêiner

Lista Temporal do contêiner Contêiner

Tipo

Objeto a ser
armazenado Lista TemporalEncapsulador Listas Temporaiscontêineres

Dicionário de Dicionário de

Armazena Objeto

�g�§�[�¡�h�!&[���[��ù � �H» � �<���$� � §Ù\� ��� §   � � �G�ó� � ��� £��¦� �<� �¦��� §J·
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Î  ��b�¦ò � �� O� ¤�ª ��  ¨¬§ � �C�<�G§   + �¦��� �   ¨ � ¢¡§ ���¡  �C�<¢ �¡£ �H�J§ �� O� � ¨ �b�î�¦  ¨ �¦©��5)C© �<� § �O� ¨¬§$�J§
§Ù\� ��� § ���¡  �C�<¢ �¡£½Ë½�<� ¢ � § © § ���ôÔ¦�¡�G�¦� � ò � � � � ¢ � ¨ �¦�b�O�¦�J©�� ·»(��H�lÙ7���   ¥<§ ��  ¨ �¦©��5)C© �<�C�   �  
�C� � �  ô���Jù¡©�� § �Î) � �G§ �¦ b� �<�J§c� � �C�<¢7�C���O� �J� ¢í�$� �î��  ¨C�H¤¦§\² �O� � ¨7§G· ù �¦ Ô� �2+P§ � ��� «�ò �C� � �J§
§~ð �J© �<¨   �J¢¡�<�J§ ���O��©¦� Ù � � �b�¦ò � �� O� ¤¦¥<§ � ¢ �c�O� � ��� +P§ � ���<¤¦¥<§   � )C©¦���¦���M� ¨C� � �m¨ �¦�b© § �b�O��� �
Ü ���¦� � �Oò � � �$� � � � ��� £¦�¦� �<� ����� §(� � � © Ü � »�� �ô� �l¢ �¡ Ô� � �O� � ¨7§ � �<¢¬�J§   §Ù\� ��� §  ø���¡  �J�<¢ ��£½Ë½����¡ 
�b�¦ò � �¡ b��� �<�J§   ·Õ��� � � � �<¢ « §cð �J© �<¨   �G¢í�<�J§ � ¨ � § © � � � � � �J� � �¡©�� § �CËH�O� §!� �Ø�O� ¨¬§   ¨ � ¢�§ �M� ¨¬§
��  ¨ �¦©¦�Ì)C© �H�J§y¨ � ¢�§~¨C� �-õ � ���O� §J·�ð  Ô� �SÙJ�  O© � �O��  �J¢ � � � � �J��� ��©¦� § �CË<�b� §=� � © § ���ôÔ¦�¡�G�¦�O��  ·
�Q�C� � �J§æ§�� �¡©¦� § �CË<�b� §�� �µ© § ���ôÔ¦�¡�G�¦�O��  � � � ���\�O�5)C© �<�J§ « §�ð �J© �H¨   �J¢¡�<�J§ � ¨ � § © � � � �J� ¢ � �æ¢ �¡ Ô� �
�O� � ¨7§ � �<¢ �b� ¢í� �M��� �î�<§ © § ���-Ô¦���J�¦���O��ò � �¡ b��� �H�J§�¨ � ¢¡§ ���¡  �J�<¢ ��£ �<�J§ � ·�Î ) »� � �ÛÐG·��î� � � § �J Ô�M� �
§c� � �<» � �H���$� � §<Ù�� ��� §   � � �G��� �b�¦ò � �¡ b� ¤¦¥<§J·

Listas Temporais
Dicionário de

contêineres
Dicionário de

Lista Temporal do contêiner: Contêiner

Objetos da data: tempoInicio à data: tempoFim

Filtros

Dicionário de contêineres
do tipo: Tipo

Objetos do tipo: Tipo
contêiner: Contêiner

data inicial: tempoInicio
data Final: tempoFim

Lista TemporalEncapsulador

�g�§�[�¡�h�!&[���[��ù � �H» � �<���$� � §Ù\� ��� §   � � �G��� �O��ò � �¡ b� ¤½¥H§J·
ÎØ¨ Ó  �!¢ �� b� � ©��¦�b� �  O���ø� � �¦���M�Ì)C© �H�C� « � ���J�¡©�� �<�J§��J�}¨ � § ©��¦ b  §l� � ÙJ�  b© �l¨C� � � � ¢ � � � ¼

� � � §   §Ù\� ��� §  ºò � ��� ¥<§ �� b� ¥<§ � § �¡���O�¦�b� �<¢�§Ø�C���O� �J� ¢¡�Ø� �ô��  ¨C�<¤�§\² �O� � ¨7§J·º÷   §Ù�� ��� §  ºò � �
� ���� �  O�¦���O��� § �b� �<�J§  �  ¥<§9� ò � � ¢ �¦ æò � �Û�¡�J��©¦� �H� � �\�O�¦  �J§ �M� ��¨¬§ )C� �<¢ ��ò � ���M��� � �¡� �<�
� ���O�¦  �J§ �O� � ¨7§ ���J�¡©�� �<¢®�C� �b�¦ò � �� O� ¤¦¥<§J·öÎ ¢ �¡ b� � �M� ��¨¬§ � �H¢J� © §� ¨7§  Ô� �î¨¬§ � �J���Û���<¨C�î� �
���\�O�¦�Ô� �H¢¡§  �« § � � � §  Ø�¡���M���b� �<¢¡§  )© § ���-Ô � �J� ���� § � � �$�¦���O� �C�<� �¦  § � � �¦� �<�C�   ¨ � ¢�§ �O� � ¨7§
)C� �<¢5·ºÎ ) »� � �(Ð®·�Ñ
�!� � � § �J Ô�M� �(� �� b�O� � � � � �(�C�(¢ �� b� �G·º�ö� � � ���J© § ���O� � � §Ù\� ��� §  �� � �G���
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+�� �.¾ �Ø� �ø�O� � ¨7§ �G�¦ b� �î¢ �¡ Ô� � « ¨ �b� � �¦�¡� �<� �¦���M��� � �����M�5)J© �j¼  O� §Q¨ �O� � �¦��� § �¡���M���b� �<¢¡§)� �ø�O� � ¨7§
� � � © § � �J§ © §� ���J� � � � �!���Jù¡©�� §J·øÎ �M� � � �   �J§ �¡���M���b� �<¢�§�� �Û�M� ��¨¬§ ���J© § �\�O� �j¼  O� § ���� § �
ò � ��© § ��� �¦�%§   §Ù�� ��� §  ö�®��  �C�H¢ �¡£¦Ë½��¦��  ·�ð  Ô�M��  §Ù�� ��� §   ¨C�  b  �<���  O���µ O� ¢ �¦©�� § � �H�J§   �Q¨C� �b�M���
�J§ �M� ��¨¬§ )C� �<¢ «�© §� ¨C� � � � �J§m§ �O� � ¨7§ )C� �H¢��G§   §Ù�� ��� §  Û© §��§ �M� ��¨¬§ ���J�¡©�� �<¢ �O��ò � � ¼
 b��� �H�J§U¨ � ¢¡§ ���¡  �J�<¢ ��£ �<�J§ � ·�� � ¨ ���M� ¼  O� §�¨ � § ©¦�� O  §m� � � ò � � § �M� � ¨¬§ �¡�J��©¦� �<¢��J§ ���\�O�¦�Ô� �H¢¡§
 b� �O�c��� � § �øò � � § �M� ��¨¬§ )C� �<¢ �b�¦ò � �� O��� �<�J§J·
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�g�§�[�¡�h�!&[�����[� ð  b�O� � � � � �c�C�c¯ �¡ b� �( � ��¨¬§ � �H¢
ÎØ¨ Ó  §   �C�H�J§   � �¦ O� �O�<�J§  Ø O�¦�b� � �¦�J© § ���M� �<�J§  �«;� ¢ �¦ )  ¥<§ �b��� § �O� �H�J§   �H§  Î�\�������[�n�

ò � � §  Õ�O� ¨C�  b  �<�Ö�H§ � ����¢[£g����¤�£�¥e�	� ·���� � �Û� �� O��� ÜC� � �<¢�»�J���   �C�  Õ© ¢í�  b O�¦ µ���¡  �C�<¢ �¡£½Ë½�<�¦�¡ �«
§ � ����¢[£g����¤�£�¥e�	� ¨ �b�¦©��¡  � �¡������b�M��� �y§ � � � � �J§   §<Ù�� ��� §  ¦« ¨C� � � ò � � §  !ò � �U�M��� � �¡�J� �
¨¬§ ��� ¢ �M� � §  b� �O�<� � �¦ O��� ÜC�<�G§   ¨ �O� � �¦��� §J· ù �¦ b  �z+P§ � ��� � ¢ � »�� � � ���M��ò � ��ò �J� � �J§��<¢¡»<� �J 
§Ù\� ��� §  )  §Ù �O� ¨7ª � �ó§<� �M� §  ¦« §  æò � �$ b�!���J© § �\�O� �<�ó��� ��  � ©¦� ���c�<¨C� �O� ¤¦�<�ó� ���O�¦  ·ô�ö§�� � ¼
 b� §<Ù  O���b� � � �J� �¿¾®� � ¨J¢¡§=� � §Ù\� ��� §  î  §Ù �b� ¨¬§  b� §  �� � ) »� � �mÐG·4Ü « § � � � �<¢�»� �J Ø�¦ b� �<�J§  
Þ Ú>�e�>¥[�   §Ù �O� ¨7ª � � §� �M� §   ·
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Î �O�¦�� b�O� � � � � �<¤¦¥<§E�J§   � Ó �J�G¢¡§   � � » �¦�b�¦�J©�� �<� �¦��� §~� � � � � Ó<�O� � �  O� �l�J¢¡�<¤½¥<§m�J§
�ö�Ú�b� �®��  §�~�<�J� �¦��� � � §c� �¦ b� � ¨ ��� ÜJ§��J�+ ���O� �<� ����� � � � �®��  �C�H¢ �¡£ �<¤½¥H§(� ��� �  Ô�M� §   ·

ð  b�O�E© �<¨ ù�� �G¢¡§ ���J�¡©�� �R� ��� �<¢�ÜC� � �J§T§   ¨ � §ÙJ¢ � ���  �ò � � ��§ �O��� � � �<� �¦ Ô�M�y�O� �<ÙJ�<¢¡ÜJ§G·
��§  b�O�¦�O� § � � �¦���O�<« � �¦ b©¦�b���� §   � Ó �G�J¢¡§   �<¢ �O�¦� �H�J§   �G� � � ���O� � � ��¨G¢ � � �¦��� �<¤½¥<§ �<«Ú� �  O��ò�õgÔ¦� ¼
©�� � «J�¿¾®� Ù � �   �<¢ �O�¦� �H¤¦ª �¦ ��O� �<¢ ��£ �<�J�   ·
B=Þ¦ß &ý/`LÛéSê�äðN ìÛç ë=ä àqç=<ôì�ê¦ì�émè�ê�è¦ëmìÛë=ä

ð  b�O�~�M� �<ÙC�<¢�ÜJ§?ÙJ�  b© §� �b�¦  §¢ �<�¦� �<¢¡»� �J  ¨ � §ÙG¢ � ���   � � � �� O� � ¨ �¦� ÜJ§ ò � � §¸���Ú�b�
¨¬§  O  � ù � ò �C� � �G§ �O��ò � �¡ b��� �H�C�æ� ���¡  �C�<¢ ��£ �<¤¦¥<§�� ��� �  Ô�M� §   �$� ��� §�» � � � � �¦  ·ºð  b�O�¦  ¨ � §ÙJ¢ � ���  
��� �<� » �¦� �H�J§  ¦« ÙJ�  O��© �<� �¦���M�H« ¨¬§ �ô�M� Ô¦  +�� � § �O�¦  �
Ñ<·Ø° � � ¨ �O�(ò � � §(' èSç>£*)S��¢\��£�¥[�	�?�O��©¦� Ù � �U�J� � § � §m§Ù�� ��� § � ¢ �$�M��� ÜC� ò � � ¨ �¦�O© § �O�b�¦�
�G���UÜ ���¦� � �Oò � � �U� �(�M�ôÔ� ��Jù��<�¦�¡  ¨J� � �=¨¬§®� ��� � � ��� £��¦� � � §S�J�<�J§ �O��©¦� Ù � �J§J· ±ø§<��§
§  b� �l�G¢í�<�J§ �)���\��� �U�J�v§<Ù�� ��� §=¨7§ �)��¦£H« §(' èUç>£+)S��¢S��£�¥[�	�E�M�¡� ÜC� ò � � ¨ �¦�O© § �O�b�¦� �
Ü �¡�¦� � �Oò � � � � � ��� �  ���¦£��¦ )ò �J� ��� § § �,� � �¦� §�� � §<Ù�� ��� §  ��®��  �C�H¢ �¡£¦Ë½��¦�� �©¦�b� �<�J§  .-

3�·�ÎÖÜ �¡�¦� � �Oò � � �=� � � � ��� £¦��� �<� �¦��� §H+�� £¦� � © §� ò � � +P§  b O� ¨ �O��©¦�¡  § +�� £¦��� ÙG�  O© �  !� �
�G§ �¡  � ��©¦� § �CË<�O� §   ¨C� � �  b�$© Ü � »�� � �<§   §Ù�� ��� §   � � �J� ©��¦�Ô� § �O� ¨¬§ �Û© § �\�ôÔ¦���J�¦� ·¸ó  b� §
�H�J� ����� � � �Û� © � � »��î� � ¨ � § ©��¦ b  �<� �¦��� § ò �C� � �G§ ��� � �J�¦©��¦ b MË<�b� �$� �¿¾G� Ù � ¤¦¥<§î� � �l� � ¼
� §  �© § ���-Ô��¡�J���O��  � ���HË<�O� §  ô�M� ¨7§   � � + �¦�b�¦���M�� Øò � � ¨7§  b  � � � �l� ��� �  æ© ¢¡�  O b�¦  � �!���¡  �®¼
�H¢ �¡£ �<¤½¥H§l� � + ���O���\�O�¦ /-

Ñ ú



 S�����"
#����
#���íü	�M�������SûJübýeþ 7�%

Ð®·Î�Q�C� � �J§�§  �����¦��� §  ��ôÔ � �J���ô�G� � �<¤¦¥<§æ�l� ��� §ô¨ �¦ò � ��� � � ���O� �J� ¢¡�ô� �µ�¦  ¨C�<¤¦§�² �M� ��¨¬§
�� b�MËØ� �
�J��� �� O© �<¢í�Ø�$� ��� §)» � � � � �H« §0' èSç>£+)S��¢\��£�¥[�>�!�O��� § �b� � � �)§Ù�� ��� §  �ò � �H« �l� � ¼
� �  Ø�<�¦£¦�� ¦«,�¦� �<� � ¥<§=¨ �¦ò � ��� §  îò � �2)C© � � �<�v� � + ù�©¦���¡  � �l O���O� � �O� ¨ �O�� O�¦��� �<�J§   ·!Î
) »� � �9¦J·�Ñ$��§  Ô�M� �U� ���¡  �C�<¢ ��£ �<¤¦¥<§�� � �J���U�<¨J¢ �¡© �H¤½¥<§ � �G��� �� O© �<¢í���$� ��� §�» � � � � �
� � �O� ¢í�<¤¦¥<§Î���J� � �<¤½¥<§)�J§  ��¦ Ô� �<�J§   ·�Î   ¢ �¡� ÜC�   ÜJ§ �O��£ § ��� � �¡ ,�J�� O  � ) »� � �   ¥H§)�   �<�C�  
¨ � ¢�§y�ö�Ú�b�U¨C� � � �b� ¨ �b�¦ b�¦��� � �$ O�¦ò\õ[Ô��J©¦� �   � � �¦ Ô� �<�G§  l© §<���J� � �H¤½¥<§ © � �b� �~� � ��� �¡ 
¨J� � �  O���O� � �O� ¨ �O�¦ b�¦��� �H�C�  Ø� � �O� ¢¡� � � �� O© �<¢í�(� �� O� �O�H�C�G·

Fi
lt

ro
P

ro
g

ra
m

a

M
a

q
u

in
a

M
a

q
u

in
a

N
o

N
o

0

Es ta d
o

Eve n to

N
o

1

Es ta d
o

Eve n to

N
o

2

Es ta d
o

Eve n to

0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 3 0 0 3 5 0 4 0 0 4 5 0 5 0 0 5 5 0

3 1 1 .5 9 2 1 4 7 m s

�[���[�n�s�!©e�1�¡� � � §ÙJ¢ � ���l� �Û�� O© �<¢í�<Ù � ¢ � �C�<� �)ò �C� � �J§�� �¦ O© �<¢í�(� �î�O� � ¨7§c��» � � � � � ·
×Ø�  �  �JÙ  b� ¤�ª �� ) b� »� �����M�¦ � b�¦� ¥<§c� �¦ b©¦�O��� §   ��� ��  � ��� �<¢�ÜC�<�C�<� �¦���O� §   ¨ � §ÙJ¢ � ���   � �

© �<�C�c� Ó �J�J¢�§J·
¬O«C;«" îO¾cï}Àð¯5±»¶¸¼0û

÷ ß ��ën¢S��£�¥[�	� ¨¬§  b  � ù �?�G���?� �bò � ���M��� � � �R� � � � ��� £¦��� �<� �¦��� §?� � �C�<�G§  (�M� � ¨¬§H¼
�OË<�O� §R¨C� �O��©¦� �C� © §� �R�J§2' èSç�£+)S��¢\��£�¥[�	�4«�© § �J b�¦ò\õJ���\�O� � �¦���M�y� ¢í�E¨¬§  b  � ù �?¨ � §ÙJ¢ � ���  
 b� � � ¢í� �O�¦  ·ö° � � ¨ �O�æò � � �J��� � § � � ���\�O� �<�J��� ��� �  b�O� §  Õ� �  O�¦�Õ b� �l�J¢¡�<�C� «H�¦� �Û¨ �b�¦©��¡  §�+�� £��¦�
ÙJ�  O© �  !� � �J§ ��  � �¡©�� § �JË<�O� §   ¨C� � �  O�c© Ü � »�� � �<§ © § � �b� ��� §S� � �C�<�J§   �J§~� �¦  ��§ © § ���-Ô�� ¼
�J��� ·ÕÎØ¢��¦� � �¡ b  § « §   §Ù�� ��� §   � �î© ¢¡�  O b� � �î�®��  �C�H¢ �¡£ �<¤½¥H§l� � + ���O���\�O�¦  �J§c� �¦  � § © § �\�ôÔ¦���J�¦�
��� �<� � � ¨¬§  b��� �H�J§  ô� � �J��� �J�G�¡© � �� b�O� � � � � � « +�� £¦��� �J§ © §<� ò � � �lÙJ�  O© �l¨¬§ � �G� §Ù\� ��� §
��  ¨ �¦©¦ùÌ)C© §i+P§  b O� ��� ��  � � ��§ � �<�C�G·l³)��§� �M� §m¨ � §ÙJ¢ � ��� �¦�J© § ���M� �H�J§ �G�¦ b�O� � Ó �J�J¢¡§ �¦� �
§K+�� � §~� � ¢ �����\��� � � §   §Ù�� ��� §  ! O� �l�J¢í�H�J§   �J� �~�G�'�H§$' èSç�£+)S��¢\��£�¥[�	�4« » �¦� � � �J§y�G���
© � � »��(��� � § � ¨C� � ��� � ��� £¦��� �<� �¦��� §(�J§   �J�<�J§   ·



 S�����"
#����
#���íü	�M�������SûJübýeþ ¨�8

¬O«C;«cí 3�þ54D±76»³UÀð¯5±»¶¸¼0û
÷   ¨ � §ÙJ¢ � ���  ��¦�G© § ���M� �<�J§  �� §8' èSç>£+)S��¢\��£�¥[�>� � ��£¦� �H� �O��  ¨ �¦��� § « ¨ �b�¡�J©�� ¨C�H¢¡� �¦���M�H«

�iÜ �¡��� � �bò � � �?� � � � ��� £¦�¦� �<� ����� §i�J§   �J�<�J§   ·���� � � © �<�J� � § � §T§Ù�� ��� §ñ�<� �¡©¦� § � �<�G§ �
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ContêinerId

específicos
de simuladores

Dicionário
Objeto a ser

simulado Específico
Simulador

Valor

Simulador específico do tipo: TipoId e contêiner: ContêinerId

Simula objeto do Contêiner do tipo Tipo com valor Valor

Simulador

TipoId
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»� � � � ��� £¦��� � � §   �C�<�J§   ��� �� �� �<¨ � �J�<� �����M�<« §Ù �M��� �J§��J�%»�� � ÜJ§î� ��©¦�¦�b© ��� � 3*�TXU·`ó  b� §
� © § ���M��©¦�=� � ¨C� �Ô�M� ¨ � ¢¡� � § � �yÜ ���¦� � �Oò � � �~� � � � ��� £��¦� �H� ���\� § � ¨¬§ �!�O�¦� � � � �¡� � ù �G§y�
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�g�§�[�¡�h�zìe��A[� ±ø§��¨J� � �<¤¦¥<§c�J§ �M� ��¨¬§c� � � � ��� £¦��� �<� �¦��� §
Pq�,Q,S9U��ìe��A[� ±ø§� ¨C� � �<¤½¥<§(�G§ �O� � ¨7§(� � � � ��� £¦�¦� �<� ����� §
(ö�<��� � ÜJ§ 3 « Ü*V ÐT�*V �+�9V �*��3+V Ñ
�9�>÷9V
(î·CÎ!· � « Ñ
�   Ñ « Ü   Ð « ú   Ð�÷ « �   � ú « ÷  
(î·4×Û· � « Ñ{¦   Ñ « Ñ   Ð « Ñ   3*� « ú   ú ¦ « 3  ¼ 3>÷ « ÐTX ¼"3�3 « ÐTX ¼ïÑ
� « �9X ¼MÑ
� « 39X ¼ïÑ�¦J·�÷9X

ò �C� ���O� �C�<� � � �î��¦£��¦ �ò � � §@' èSç>£+)S��¢\��£�¥[�>� ¨ �b�¦©��¡  � �¿¾G��© � � � � §(¨ � § ©¦�� O  §�� � � � ��� £¦��� �j¼
� �¦��� § « ¨7§ �¡  §   �C�<�J§   �H»§ � �   ¥<§ �¦����� �H�J§  �� � ÙJ¢¡§ © §   ·Õ�ö§�� � ¼  O�î© § �J© ¢¡� ���¦«®� �<�lÙ¬�¦� «®ò � �
§~�<�J� �¦��� §m� � � �� O� � ¨ �¦� ÜJ§ �J�� b� � ��� �<¨C� © §� ¨ ���J  §<�¸§i+�� � §m�C�  O� �l�J¢¡�<¤½¥<§ �¦ b� � � ��� �� 
¢ �¦��� �G·
HcÞbÝ I¸äðN J L ë=äZ\ äæç]J L!ç�ã�ì ì EiN ì \ ä7^!E=è¦ç�è/;M= L

Î ��� �G�¦�¡� � © §� § §   �C�<�G§  ~  ¥<§ © § �J  �J¢ � �<�J§  S� � � � � Ó�b� � +P§ � � §®� �Ì)C© �H�C�Ò� � ¼
��� �G§ �   �<¢ �M�¦� �<¤¦ª �¦ �� �mÜ ���¦� � �Oò � � �=� � � � ��� £��¦� �H� ���\� §~�G§   §Ù�� ��� §  !����  �C�<¢ �¡£¦Ë��<�¦��  ·��ö§ �
�� O  § « �J���$� � �<¢ � �<¤½¥H§!�J§ �O� � ¨7§ �J�¦©��¦ b MË<�b� §(¨C� � � �¦� �J� �¦� � � §   §Ù�� ��� §  ô�b�¦ò � �� O��� �<�J§   ¨ � ¢¡§
� ����¢e£�����¤�£�¥[�	� ·�ÎÖ� � � � ¤½¥<§=�G§ �O� � ¨7§H+P§ � + �¦��� � � §m� §� ����� § ò � � � �¡�J��©¦� �H�C�U� �O��ò � � ¼
 b� ¤½¥H§�� ��� §��J§   §   §Ù�� ��� §   �J§ � �  b�O� § ¨C� � ��» ��� � � �J��� ����  �C�<¢ �¡£ �<¤½¥<§c» ��� �<¢��J���<¨J¢ �¡© �<¤½¥<§G·



N�Ojü���� ü������ ¨9�

Pq�RQ,S9U��ìe��&[� ±ø§� ¨C� � �<¤½¥H§(�J§ �O� � ¨7§c� ���b�¦  ¨¬§  Ô� �!� �b�¦ò � �� O� ¤�ª �� 
(ö�<��� � ÜJ§ Ñ�Ð Ñ�ÐÐ ¦ « ¦TV 3�3*V ¦�¦TV
(î·CÎ!· Ñ « Ð

µ
  Ñ « ú

µ
  3 « �

µ
  3 « Ð

µ
  3 « ÷

µ
 

(î·4×Û· Ñ « 3
µ
  Ñ « ÷

µ
  Ñ « ÷

µ
  Ñ « ÷

µ
  3 « �

µ
 ¼_� « ÑWX ¼ïÑ�� « Ü*X ¼ïÑ
� « �TX ¼"39� « ÷TX ¼ 3>3®·�÷9X

÷  æ�O��  �J¢ � �<�J§   §Ù �M� �J§  ��� b� ¥H§�� ��  ¨¬§  b� §  æ� � ) »� � �!Ü®· Ð �î� � � �<Ù � ¢¡�zÜ®·hÐG·

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  5000  10000  15000  20000  25000  30000  35000  40000  45000

Te
m

po
 to

ta
l d

e 
re

sp
os

ta
 (m

ic
ro

se
gu

nd
os

)

Eventos

"Antiga implementacao"
"Nova implementacao"

�g�§�[�¡�h�zìe�4&[� ±ø§� ¨C� � �H¤½¥<§c�J§ �M� ��¨¬§c� ���O��  ¨¬§  b� � � � �J��� �O��ò � �¡ O� ¤½¥<§
Î � �<¢ ��  � � �G§(� © §� ¨C� � �<¤½¥H§ « ¨ �¦�b©¦� Ù � ¼  O��ò � � � � § � � � � ¨J¢ � � �¦��� �<¤¦¥<§Û�J§c���Ú�b� © § � ¼

 b� »� � �Ò� � � �¡� � ��� § �M� ��¨¬§E� �=�b�¦  ¨¬§  Ô� �R�E�J��� �O��ò � �¡ b� ¤½¥H§J·6ó  b� §?� © § �\�O�¦©�� �>¨7§ �bò � � §  
§Ù\� ��� §  (�¦ b� ¥<§i�<»§ � �R� � ��� £��¦� �<�G§ � � �� b�M� � � � � �  (��  ¨ �¦©¦ùÌ)C© �   ¨J� � �  O� � �O� ¨¬§E� � �C�H�J§J·
Î)¢¡�¦� � �¡ O  § « � � § � �¸Ü ���¦� � �Oò � � �?�C�?� � � Ó<�O� �R¨¬§  O b� Ù � ¢ ��� �y�J� � ©��¦ b  §ñ��� �¡  � �¡�O��� §¸�<§  
�C�H�J§   � �¦ b� �O�<�G§   ·
HcÞCB Y ëmìLJ=ã�ìL;M= L Y EUã=LON `�ã,èM<ôì a àqç=<ôì�ê¦ì ë=äbI¸äðN J L

��� � ���H�J� ����� � � � �� O© �<¢í�<Ù � ¢ � �C�<� � � �!���¡  �C�<¢ ��£ �<¤¦¥<§c�C�+ �¦�O� �<� �¦��� �����Ú�b� +P§ � � �¦ b�¦� ¼
� §¢ ��� �G§ �G�  O�¡ Ô�M� ���(� � �<�C�<¨ � �<¤¦¥<§c�J§   §Ù�� ��� §  ����¡  �J�<¢ ��£½Ë½����¡  � �� O© �<¢í�(� ���M� ��¨¬§J·�ð  b�M�
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�[�§�[�¡�h�zìe��©e� ð  b� �<�J§  ����¡�Ô� �C� �¡ �ò � ���O� ¨ �O�� O�¦��� �<� §  ��O��  �J� §   �J§  æ�¦ Ô� �<�G§  )ò � ��� ¥H§   ¥<§���� Où��<�¦�� �� � » � � � � �� ��� O© �<¢í�   ·
� § � §  O�¡ Ô�M� ���l» ��� � ����  �C�<¢ �¡£ �<¤¦ª �¦  � ��� §   ¨¬§¢�� ù �C�  ø� ��� �¡ �© §<��¨ �b�¦���J Où���¦��  ·µÎ ) »� � �zÜ�·�¦
� � ��§ �J b�O� �?�E� ��  ��� ���¡  �J�<¢ ��£ �<¤¦¥<§E�C� ) »� � � ¦J·�Ñ=� �M� ¢ �¡£ � � �J§y§  O�¡ Ô�M� ���E� � �<�J�<¨ � �H¤½¥<§
�<� � §� ËH�M��© ��� � �J�<�J§   ·c× �¦ b  � ���¡  �J�<¢ ��£ �<¤¦¥<§ « �J���  O��ò�õgÔ¦�J©�� �m� �c�¦ b� �<�J§   � � � � ¨J� � �<¤½¥<§
�l� ��� § © � �b� �S� �b� ¨ �b�¦ O����� �<�C� © §� §y�J� �� b� �<�J§ ò � � �<» � �G¨C�~§  Û�¦ Ô� �<�G§  $© � �b� §   � � ��� �¡ 
� � � © § � �J§ © §� §  b� � � �<¢�§ � ·��ö� � �i� �¡ Ô�M��� »� ��� �� O b�¦ U�� b� �H�J§   �H» � �J¨J�<�J§   �J§   �¦ b� �<�J§  
� § � ��� �¡ �«G� ¢ �¦ æ  ¥H§ �b� ¨ �b�¦ b�¦��� �<�G§  Ø© §� �J���(¢ �¡� ÜC�$� � �<»§ � �H¢5·

AggregateState
Reuse windowShow

Container

No No2

Maquina Maquina

Filtro Programa

Timing

Duration 0.001722

End Time 0.241301

Start Time 0.239579

Inner Entities

Bloqueado Enviando 0.000317 (18.4%)

Bloqueado Recebendo 0.000540 (31.4%)

Trabalhando 0.000865 (50.2%)

Values

Count 11

Execute Script

Script Path
Exec

Field Name

Self RelatedFrom

�g�§�[�¡�h�zìe��ìe�Î' � �J� ¢¡�(� ���¡� +P§ � ���H¤¦ª �¦  � � �J� �¦ b� �<�J§��<» � �J¨C�<�J§
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��� � ���H� ¾®� ¢ � � � � � �CË ¢ �¡ O� �J§  )�� b� �H�J§   �H» � �J¨J�<�J§  �« �J���Ø�O� �J� ¢¡� � �!��� +P§ � ���<¤�ª �� $Às) ¼
»� � �°Ü®·4Ü Í ¨¬§®� �  b�¦� �<Ù �¦�b� �~¨ � ¢�§S�   � Ë<�b� §J·Uð  Ô� �l�O� �J� ¢¡� © § ��� ����§ �O��  �J� §S�J§  Û�¦ b� �<�J§  
�<» � �J¨C�H�J§  ¦«���¾®� Ù ��� �J§y�   §<���S�C�   �J� � �<¤�ª ��  � ��© �<�C� �¦ b� �<�J§ «µ� � �b� ¢í�H¤½¥<§~� �¦ b  �   §<���
© §� § �M� ��¨¬§ � § � �<¢��J§ �¦ Ô� �<�G§��<» � �J¨C�H�J§J·



� #��! ¬|S����� d

� �Ï{fe������=� �

Î �®��  �C�H¢ �¡£ �<¤½¥H§ � �$� �  b�M� §   � � �<¨G¢ �¡© �<¤¦ª �¦  ¨¬§®� � �H� ¾®� ¢ � � ��� � � � ¨J� � �<¤¦¥<§�� � �<¨J¢ �¡© �Ú¼
¤�ª �� )© § �J© § �O�O�����M�¦ )�!�¿¾®�¡ b�O� � �HË<�b� �   + �¦�b� �<� �¦��� �   ¨C� � � �¦ Ô�M���M� ¨7§c� �����¡  �J�<¢ ��£ �<¤¦¥<§J·����Ú�b�
�U�G��� + ���O� �H� ���\� � ò � � ¨¬§  O b� Ù � ¢ ��� �S�G���R� �JË ¢ �� O� © §� ¨7§ �b� �H� ���\� �<¢ «ö��¾®� Ù �¡� �J§ � � �G���
�O� ¢í�(§  ��� b� �<�J§   �C�c�<¨J¢ �¡© �H¤½¥<§c�  b  �J� � �G§   �J� � � ���M� � �¿¾®�¦© �G¤½¥<§J·

ð  b�O�E�M� �HÙC�<¢¡ÜG§ñ�<¨ �b�¦ b�¦��� §�q�<¢�»�J���   �<¢ �O�¦� �H¤¦ª �¦ ��b� �<¢ �¡£ �<�C�  �� � + �¦�b� �<� �¦��� �ñ���Ú�b�
¨C� � �c�<�J� �¦��� � � � �¦ b© �<¢¡�<Ù � ¢ � �J�<� � � � ¨ � § ©¦�¦ b  �<� �¦��� § �î���¡  �J�<¢ ��£ �<¤¦¥<§(�J� � � ���M� � �¿¾®� Ù � ¤½¥<§
� �Ø� �  Ô�M� §   � � �<¨G¢ �¡© �<¤¦ª �¦  ·ºÎ � �JË ¢ �� O� � �¦ Ô� �   �<¢ �M��� �<¤�ª ��  � §  b�O� §� ò � � � � § � � � ��¨G¢ � � �¦� ¼
� �<¤½¥<§c¨¬§  O b� Ù � ¢ ��� §�U�G���(� � ¢¡ÜG§ �O� � � § � �¦ b� � ¨ ��� ÜJ§��J�+ ���O� �<� ����� �c�J� � � �\�O� §�¨ � § ©��¦ b  �j¼
� �¦��� §(�G§  æ� �  Ô�M� §G·Õ±ø§ �J© ¢¡� � �®¼  b�Q� �<�lÙ¬�¦� ò � � §  O�� b�M� ���l� � �<�C�<¨ � �<¤½¥H§c�<� � §<� ËH�O�¡© �$�J§  
�C�H�J§  Õ�¡�J© ¢¡� ù �J§ � §Û�ö�Ú�b�æ¨7§  b O� Ù � ¢ ��� ���J��� ����  �C�<¢ �¡£ �<¤½¥<§Ø��� �� º© ¢¡� � �Q� � �H¨J¢ ��© �<¤�ª �� ¦« � �¦  ��§
ò �C� � �J§E� �¦ O© �<¢í�m� � �M� � ¨¬§~� �O� ¢ �¡£ �H�C�U���$� ��� §S» � � � � ��� � �b� ¢¡�<¤½¥<§S�S�J� � �H¤½¥<§~� �� b� �  
�� b� �H�J§   ·
I�/�ìÛéSì�ê.g L!çxIHEUãGEH/FL!ç

±ø§� § �O� �<ÙJ�<¢¡ÜJ§   +P� � � � §   ¨ �O���O�¦� � � ¼  b� �<» �b� »�� � �   �<¢ �M��� �<¤�ª �� )�b� �<¢ �¡£ �H�C�  �� �z+ �¦�O� �j¼
� �¦��� �?�ö�Ú�b�S�<§  O�� b�M� ���E� � �ïÇ È � �ih`ò�ïªð ÄÛ�C�6+ �¦�b� �<� �¦��� �G·ñð  b�O�m O�¡ Ô�M� ���E»�� � � ���M� �6+ ��� ¼
� �<� ����� �=�����b� �G��� � ¢¡ÜJ§ � » ���O�¦�G©¦� �H� ���\� §m�J§   �C�<�G§  ¦« ��� ���M�¦� �J§ � �=� � � Ó�b� ���<¨ ��� �  
¨C� �b�M� �J§   §<Ù�� ��� §  æ�¡���M��� ¨ �b��� �H�J§   �J§ � �Oò � ��� § � ��� �  Ô�M� §J·

ð ¾®�¡ b�O�U� �<�$Ù7���'� �����M�¦� ¤½¥<§E� �=©¦�O� � � �J� � Ó �G�J¢¡§~�<� ��©¦� § � �<¢��<§?�����b� ò � � +P� �J©�� ¼
§ � � © §� §U�J��� � É �ïÇ È � � �J�<�J§  �«��O��  ¨¬§ �J MË½�<� ¢Õ¨7§ � ��� �\�O�¦� � �¡  ¨¬§ �Jù��� ¢º�<§ : �¡  �J�<¢ ��£ �<�J§ �

Ð9�



j �g��k������ô��� Ûg7

§Ù\� ��� §  �����  �C�<¢ �¡£¦Ë��<�¦��  � Ë ¨ � § ©¦�� O  �<�J§  �« � � � ��� � �¡� �G§U� ò �C� ���M� �C�<� � � �c�b�¦ò � �¡ b� ¤�ª ��  + �¦��� �  
�<§cð �J© �<¨   �J¢í�<�G§ �¦«®�<« ¨¬§ �ô© § �J O� »� ���\�O�<« � � � ��� � �¡� �G§$�   §Ù �O��© � � »��(� � ¨ � § ©��¦ b  �<� �¦��� §c�C�
+ ���O� �H� ���\� �G·
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