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Particionamento
HW/SW

Sistema
(Funcional)

Descrição do

Avaliação

OK ?

da Partição

Avaliação

OK ?

da Integração

Síntese
da

Interface

Síntese
de

Hardware

Síntese
de

Software

Integração
do

Sistema

Outra
Partição
HW/SW

FIM

(A) Não

Sim

(B) Não

Sim

PROTOTIPAGEM

ELABORAÇÃO DA ESPECIFICAÇÃO

PARTICIONAMENTO HW/SW
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€SK j8DFG7vwG•@JGpOAG�ÁoBntFv‚BnxVvkIÄE8?Arª€Sx8E8?PESG�ˆÄG<GpÁ•ÈFI’vw?¥lpG<E8IQtFv‚B5tFIJ”J•7G8hæ��B5tkIQ”C•7Gá�>h

§

ˆÄKHG>ESI’U

OPB7E8GÄ€8Käj8DkGnvwG•@JGpOAGºE8I•@JG7xVvkDkGpOAIŠE8IºåSÕ7ã_×•ÜJI B7j8OA?P@JB7E8GÄBº€8KLBºDkIQE8INtkIQK›¼oGÄÁoB7tFICB7ESG+x8B

vkIJ@Qx8GpOPG7}p?“B*�	��� £ª4<�	���5¦#@QGpKÀIJtFvwB7”J¨•IJt&Á8B7tkI�•V€8I@QGpxyvwDFGpO“B7K$GŠDFG7vwIJB7KHIJxyvwG

¸

KHIJES?PEoB

•V€8I+B7t•€Sx8?PEoBnE8IJtNKHÏŸl7IJ?AtŠvwDkG•@CBnKçE8I^@QˆJOP€SO“B7tQhÂ�,IQtktFI+IÎÍ>IJKHj8OPG½j8DFIQvwIQx8E8IÎU�tkI�B7xoBnOP?PtkB7DŠB

KHIQvkG>ESGpOPGp}7?“B^••€8B7x8E8GæB7j8OA?P@CBnEoB5B7G<j8DFG‡ÈFIQvkG½E8I^€8K j8DFG7vwG•@JG7OPG5E8G7KL?AxoB7E8G5j_GpDÚÜ8€>Í>GæE8I

@QGpxyvwDFGpOPInh‘�ÀtkIJ”J•7G �•h •�B7j8DFIJtkIQxyv‚B5B^KLG•E8IQO“B7}pIQK›E8IH€8KÉj8DFG7vwG•@JG7OPG ‹Ž‡ø’ Þ»ášˆkÕ‡à’Þ�@JGpx>¼‰ÌClpIJO

•V€8I�DkIJB7OP?AzCB�j8DFG>@QIJtFtwB7KHIJxyvwGux8Gpt�x8Ïpt,£.ã��mà�Õ7ÞÑá¤œ7Ümàk¦Îh†�,IQtktFI�I’Í>IQKLj8OAG8{yj8DFIQvwIQx8E8IÎU�tkI,B7xoBnOP?PtkB7D

B*KLI’vwG•E8GpOAGp}p?“B,x8Gi@JB7tkGuE8I,€SK-j8DkG7vkG>@QGpOPG*@JG7K-€8K$B7OAvkG�}pDwB7€LE8I�j8DkG•@JIQtktwBnKLIQxVvkGŠx8Gpt x8Ïpt

I�E8G7KL?AxoB7E8G•j_GpDFÜo€>Í>GHE8I�EoB7E8G7tJh

RP«žÃ ¸>Ù}Ó � ÙgµÚÎ·Û6°mØÏ²d³,µ¿Î \u´pµ6³•¶�º6Î9Õ{°��

HFíšìFíäï KæñÏô¡��óKÿJùXú5ûHü‘÷ ôôAON(õ'�XÿJû5õ(÷".Jÿbü‘÷5ü(ñÏôDü(û„��óSû öøûq��û�.Jû

��IJtFvwB�tkIQ”C•7GS{†B^KLI’vwG•E8GpOPG7}p?“B‘jSDkGpj_GptFvwB+ˆLB7j8OA?P@JB7EoBÄxoB�?AKLjSOPIJKHIJxyvwB7”C•7GÄESIL€8KÉjSDkGnU

vkG>@QGpOPG<Á8B7tFvwB7xyvwI^@JGpxSƒ8IJ@Q?PE8G8{ G½j8DkGnvwG•@JGpOAG<��';�Rš.�7Ž>{5�

§

œÑh¾��IJtFvkI�IÎÍ>IJKHj8OPG½ˆ^B7xoBnOP?PtkB7E8G

G+E8IQtkIJKHj_IJx8ƒ8G�E8G���';� •V€oB7xSE8G�IQKfr»BntkINE8I‘@QGpxyvwDFGpOPINE8IH@JGpxS}pIJt�vw?PG7xoB7KHIJxyvwG8{�G·C.��';�

'#G7x8}pIJt�vw?AGpxi��lpGp?AEoB7x8@QI,Ew{7€Svk?POP?AzCB7xSE8GnU�tFI�G�KHG>E8IQOPG�KLBnvwIQK‘Ìnvk?P@QG�jSDkGpj_GptFvkG�IQK‹��Bnvwƒ8?At#šG�n•‡œ¤h

�	t�vwI&j8DFG7vwG•@JGpOAG�IQrªI’vw€oBB�vkDwB7xStkKH?Ptktk•7G�E8I&E8B7E8Gpt†IQxyvwDkI&€SK‘B�rªGpxyvkI;I&€8K�DkIJ@QIJjSvkGpD	ÁoB7tFICB7ESG

IQKRDkIQ}pDwBnt�ESI*@QGpxylpIQDktwBn”C•7GLÁ�IQKRE8IQ¼8x8?PEoBntJh


ÊvwDkB7x8tFKL?AtktkG7D*tFI‘IQx8@CB7DFDkIQ}yB�E8ILIQrªIQvk€oB7D*G�IQxVl•?AG5E8IHEoB7E8Gptu@JGpKfG�B7€>Í>©POA?PGÄE8IL€8K‘B

lnB7DF?“ÌClpIQO8E8IQx8GpKH?PxoB7E8BÖ¢QÕ7ã1Ù,’¥ÕŠ×•Ù3ˆ‚Ü‡ã•â•Ù‚à’Þ»á¤Ü‡ã_Õ?‹‘Ù’ãoÞ.Ü‡h��	tFv‚BlnB7Dk?PÌClpIJOStkIJDkÌDkIJtFj�G7x8twÌClpIQO�j_GpD

ESIQvwIQDkKH?PxoBnDºBÃ•V€oB7xyvk?PEoB7ESI5E8ID”•˜‡Þ.Ù‚àL•V€8I5GævwDwBnx8tkKH?PtFtkGpDLj�G•E8IJDkÌÃIJxyl•?“BnDºtkIQK •V€8I5?AtFvwG

Bn@CB7DFDkIQvkItkGpÁSDkIJ@JB7Dk}pBŠxoBŠDkIQE8I7h��alnB7Dk?PÌClpIJO�¢QÕ7ã1Ù,’¥Õ‘×•Ù¿ˆ‚Ü‡ã•â•Ù‚à’ÞÑá¤Ü‡ã_Õ?‹‘Ù’ãoÞ�Ü�ˆ?PxS@JDkIQKLIQxyv‚B7EoB

ESIL€8KLBÄjoB7DF@JIJOPB+@QGpx8t�v‚B7xyvwIHjoB7DkB+@JB7EoB+tk?Px8B7O†E8IH��'F2RDkIQ@JIJÁS?PE8G+j�IQOPG+IJKH?PtFtkGpDQ{(G7€ætFI.ÈkBS{

BN@CBnEoBHKHIJxStwB7}pIQKR@JG7DkDkI’v‚B7KHIJxyvkI�vkDwB7xStkKH?Avw?AEoBS{SBNrªGpxyvkI*j_G•E8IIJxyl•?“B7D�€8K™xVÆ8KHIJDFGLKLB7?AGpD

ESIŠ?PxSrªG7DkKLB7”J¨•IJtQh��	tFvwBÄlnB7DF?“ÌClpIQO�ˆiE8?Al•?PES?PEoBHj�IQO“B‘KHIQvwB7E8Ii•V€oBnx8E8GÄˆŠE8I’vwIQ@Qv‚BnE8G^€8Kä@QGpx>U

}7IJtFvk?PGpx8B7KLIQxyvwG8{‰Gp€�tkI.ÈkB>{�•V€oB7xSE8GºG•@JGpDFDkI*€8K‘BNj_IJDkE8B‘E8I*joB7@JGnvwI7h��,tktk?AK�{‰GHvwDwBnx8tkKH?PtFtkGpD

¼8@CBNGpÁ8Dk?A}yB7E8GNB•IQxVl•?PB7D�€8KRxVÆ8KHIJDkGNKHIJx8G7D&E8I`”•˜nÞ�Ù‚à&xoB•j8DFÏCÍS?AK‘BŠl7IJz7h


aKHG>E8IQOPG*j8DkG7j�Gpt�vwGŠj_GpD;��BnvwƒS?Pt ˆ�tk?AKLj8OA?A¼o@JB7E8G�I�tF€8j_¨>I�•V€8I�tkGpKHIJxyvwI,GŠKHIJ@CBnx8?PtFKLG
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C�'#Gpx8}pIQtFvk?PGpxŠ��lpG7?PEoB7xS@JI,E#?PxøÜo€8IJxS@J?“B,G�E8IJtFIJKHj�IQx8ƒ8GE8G��';�(hy�,KLB,E8B7t†tk€Sj�GptF?P”Q¨>IQt:rªIJ?¥v‚B7t

@QGpx8tF?PE8IQDwBcGcvkDwÌnrªIQ}pGcKLG•E8IQDwB7E8GS{,Gp€ tkI�ÈkBS{�@QGpx8tF?PE8IQDwBc••€SIÅIÎÍ>?PtFvkIJK j_Gp€8@JB7t^j�IQDkEoB7t^E8I

j8B7@JG7vkIJtQ{�G½•V€8I^j�IQDkKH?AvkIºB7G½��';�‹tFI+DFIJ@Q€8j�IQDwB7D•ESIJtFvwB7tNj�IQDkEoBntHtFIJK B5xSIJ@JIQtktF?PEoB7ESI�E8I

Þ»á¤‹‘Ù‚ÜŒ‡•ÞÑh�
�€SvwDkB•tk€8j_Gptk?A”C•7GNˆ�•V€8I*xo•7GNI’Í>?Pt�vwIQKRDkI’vwDwBnx8tkKH?PtFtk¨•IJt�j�G7DÞÑá¤‹‘Ù‚ÜŒ‡•ÞÑh

��vwDwBnx8tkKH?PtFtw•7GLE8IuE8B7E8Gpt,@JGpx8tF?PE8IQDwB‘•V€8IiBÈkB7xSIJO“BHE8G‘DFIJ@QIJjSvkGpD�j_GptktF€8?:€SK¹vwB7KLB7x8ƒ8G

C�tk€S¼8@J?PIQxyvwIJKHIJxyvkIº}pDwBnx8E8I,Ew{†Gp€ætkI.ÈkB>{	BNÈkB7x8IQO“B+E8I‘@QGpx8}pIQtFvw?AGpxoB7KHIJxyvkG�ˆº@QGpxyvwDkG7O“B7EoB^j_IJO“B

ÈkBnx8IJOPBÅE8GæIJKH?PtFtkGpDNI+GÃIJKH?PtFtkGpD•vkIJK tkIQKLjSDkI�E8B7E8GptLBæIQxVl•?PB7DJhŒ��IJt�v‚BævkDwB7x8tFKL?Atktk•7G8{;B

G•@JG7DkDkÓQx8@J?PB<E8I^KŠÆ8OAvk?Pj8OPB7tŠj_IJDFEoB7tNE8IJxyvkDkGÅE8I�€SK ÖwÜŒ‡>ã_×æÞ»ÖÎá

•

ÞÑá¤‹‘ÙÄ£Ñ���&��¦•?Ax8E8?A@CB<tk?AxoB7O

ESI•@JGpx8}7IJtFvk?PGpx8B7KLIQxyvwGÄI•G+�:�&��ˆ•@JGpx8t�v‚B7xyvkIHj_GpDF••€SINB^Á8B7x8EoBºjoBntktwBnxVvkINˆ•@JGpx8tF?PE8IQDwB7E8B

tF€S¼o@Q?PIJxyvkIujoBnDwB••V€8Iux8•7GNG>@QGpDkDkBHBŠrªGpDFK‘Bn”C•7G•E8I¼oOPB7tJh


ÊDFIJ@JIQjSvwG7DiIJxyl•?“B�€8KÉ��'F2™joB7DwB+@CB7E8B½àmÙ¤â?‹‘Ù’ãoÞ�Ü•E8ILEoB7E8Gpt‘£»@QIJD�v‚B�•V€oBnxVvk?PEoBnE8I‘E8I

E8B7E8Gpt•IQK ”•˜nÞ�Ù‚àiE8IÄv‚B7KLB7x8ƒ8G�¼SÍ>GV¦ŠDkIJ@QIJÁ8?AE8G8hc
�@QGpDkDFI^B½j_IJDFEoB<E8IÄjoB7@QG7vwIQtN@JGpKç€8K‘B

jSDkGpÁoBnÁ8?POA?PEoB7ESIÄ@JGpx8t�v‚B7xyvkI`W/{;GÅ•V€8I�tF?P}pxS?A¼o@JBÅ•V€8I�B7j8DkGCÍ>?PKLB7EoBnKLIQxVvkI����,WWjoB7@JGnvwIJtHtw•nG

IQxyl>?PB7E8Gpt�@QGpDkDFIQv‚BnKLIQxVvkI7{8tFIJ}p€S?PE8Gpt�EoB•G•@JGpDFDkÓQx8@J?PBŠE8I€8KLBNj_IJDFEoBSh���I’v‚B7OAƒ8IJt�DFIQrªIJDFIJxyvwIQt

¸

DFIJ@Q€8j�IQDwB7”J•7GHIDkIQvkDwB7xStkKH?Ptktk•7GNE8Gpt&joBn@JG7vkIJt�tw•7GNE8IQtkj8DFIJzJB7E8GptQ{_IQKŠÁ_GpDwB•B•DkIQ@J€8j_IJDkB7”C•nGLE8I

j_IJDFEoB7t�tFI.ÈkBÄ@JG7KLj8OAIQvwB7EoBLESIJxyvwDFGÄE8IŠ€8K›�:�&�h–�(GpD�¼oK+{–B7t�@JGpx8IÎÍ>¨>IQttw•7GÄ@QGpx8tk?AE8IJDkB7EoB7t

OAGpx8}yBnt,GºtF€S¼o@Q?PIJxyvkI•joB7DwBL••€SIŠGÄB7OA}pGpDk?¥vwKHGNE8I6CF'#G7x8}pIJt�vw?AGpx���lpGp?AEoB7x8@QI,EŠB7OP@JB7x8@QIiIJt�v‚B7ESG

IQtFvwB7@J?AGpxoÌ7DF?PG8h

�Òj8DkÏCÍ>?PKLB<tkIQ”C•7GÃB7j8DkIQtkIQxVvwBÂB½KLG•E8IJOPB7}pIQK E8GÅj8DkGnvwG•@JGpOAGÅESI+rªGpDFK‘B½BÅBnvwIQx8E8IQD‘B7t

rª€Sx8@J?AGpxoB7OA?PEoB7ESIJt�B7j8DFIJtFIJxyv‚B7E8B7tuxSIJtFvwB�tFIJ”C•nG�I7{/l•?PtkB7x8E8G+j8DF?Px8@Q?PjoB7OAKLIQxyvwI7{/G+j8DFG>@QIJtktFG�E8I

tF©PxyvwIQtkI*E8IŠåSÕ7ÖF×7Ø Õ7Ö‚Ù’h

HFíšìFí ì ` ûÆü(ñ3.J÷"!5ñ�� ü‘û„��óKû öøûq�Xû".Jû

�X¼o}p€8DkB3�>h¥ž#?AOP€8t�vwDwB�B,KHG•E8IJOPB7}pIJK`EoB7t�rª€Sx8@J?AGpxoB7OA?PEoB7ESIJt�E8G�jSDkG7vkG>@QGpOPG,BnvwDkBClpˆJt:E8G�KHGnU

ESIJOPGLE8Ii����9%B7EoB7j>v‚B7E8G

¸

t�@CB7DkB7@QvkIJDF©PtFvk?P@JB7t,E8BLtk©AxyvwIJtFIiE8INåSÕ7ÖF×7Ø Õ7Ö‚Ù’h&
ÁStkIJD�lnB‡U�tFIi•V€8IiG

KHGpE8IQOPGN@JG7x8tk?AtFvwIuE8I�vwDkÓQt,IQtFvwB7E8GptŠ£Ñ�	DkGpxyvkG<£¤)_žŸ¦’{_�	tkj_IJDkB�����'F2ä£Ñ)8Žp¦;Iu��DFG>@QIJtFtwB��,�5)8�

£Ñ)

§

¦F¦‘I<tkIJ?AtºvwDkB7x8tk?A”J¨•IJtÅ£ªIJxyl•?“B���KHtk}8{�DkIQ@JIJÁ_I���B7@‚ë‰{DFIJ@JIQÁ�I
��j�IQDkEoBS{,DkIQ@JIJÁ_I���KHtk}8{,IJx>U

l•?PB���B7@‚ëI�IQxyl>?PB���j�IQDkEoBp¦’h†��IJtFtwB7O¥v‚B‡UZtkI xoB�¼8}p€8DwB>{7B�?Px8@QOP€8tk•7G,ESGpt�tF?PxoBn?Pt�E8I tk?PxS@JDkG7x8?PzJB7”C•7G

?AKLj_GpD�v‚B7xyvwIQt#xoB•E8IQtk@QDk?P”J•7GNE8IJt�v‚B7t;vkDwB7xStk?P”Q¨>IQt&IJKÀY2����æE8€8DkB7xyvwIGNj8DFG>@QIJtktFGNE8Itk©AxVvkIJtFI
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ESI�åSÕ7ÖF×7Ø Õ7Ö‚Ù’h���IJtktkB7OAvwB‡U�tFILvwB7KŠÁ_ˆJK+{†B�@QO“B7tFtk?A¼8@CB7”J•7G5EoB7tuvwDwBnx8tk?A”J¨•IJtiIQKÇvkDwB7xStk?P”Q¨>IQtiE8I

@QGpxyvwDFGpOPIIvwDkB7x8tF?P”J¨•IJt�E8I�Gpj_IJDkB7”J¨•IJt&ESIuEoBnE8GptJh

! envia sinal ACK

S1

S2S3

CONT

CONT

OP. DADOS

OP. DADOS

OP. DADOSOP. DADOS
? recebe c�d usuário

? recebe c�d usuário

? recebe c�d usuário /
! envia   mensagem 

? recebe c�d usuário

? recebe mensagem

! envia c�d usuário

? recebe sinal PERDA

? recebe sinal ACK

! envia sinal PERDA
! envia c�d usuário

! envia c�d usuário

9:?A}p€8DwBP�•hAžpq �+G>E8IQOPGNB7ESG7v‚B7ESGHj8B7DwB•E8IQtk@JDFIQl7IJD�Bnt�rª€Sx8@J?AGpxoB7OA?PEoB7ESIJt;E8GHj8DFG7vwG•@JGpOAG8h

�Ëj8DkÏCÍ>?PKLB+tFIJ”J•7G<B7j8DFIJtFIJxyv‚B�IQKfE8IQvwB7OPƒ8IQtiBntiE8IQtk@JDF?P”Q¨>IQtuY2,���ŒE8IH@CB7EoB�€8K‘B^EoB7t

vkDwB7xStk?P”Q¨>IQt†E8Gj8DFG7vwG•@JG7OPG�KHG•E8IJOPB7E8G�x8IJt�v‚BtkIQ”C•7G8h	';B7EoB�€8KLB�EoB7t�vwDwBnx8tk?A”J¨•IJt†tFIJDwÌ�@QGpKHIJx>U

vwB7EoB�OPI’l7Bnx8E8G�IJKa@QGpx8tF?PE8IQDwB7”J•7G�Bnt(@JB7DwBn@QvwIQDk©AtFvw?A@CB7t�EoB&OA?Px8}p€8B7}pIJK Y2,���	{mj�Gp?At/DkIQtktwBnOAv‚BŸU�tkI

•V€8IHG+j8DkG•@JIQtktkG�E8IHtk©PxyvkIJtkIHE8IÄåSÕ7ÖF×7Ø Õ7Ö‚Ù�ˆNKŠ€8?¥vwG^K‘Bn?Pt�@QGpKLjSOPI’Í>G+E8G+••€SI‘B^tk©AxVvkIJtFILE8I

àmÜ.ÝÎÞ»Ø Õ7ÖwÙ&B•joBnDFvw?AD&EoB•OP?Ax8}p€oB7}7IJKÊ'�h

HFíšìFí£î KæñXöø÷�.��‘÷É�ÌñÏõ öSû¨ü(÷5ô 5ÚóK÷5õ(ô�ÿJù;>ÆñÏôPò3÷ óK÷_KæñÏô—��óKÿJù¼>ÆñÏô`ñ�� � ÷ óKü��

ßŠ÷ óKñ


 KHG>ESIJOPGcE8IÃ����9#{�@JG7xSrªGpDkKHI‘ÈkÌXES?Ptk@Q€Svw?AE8G8{ˆÅ€8K E8Gpt+KLB7?Pt^B7jSDkGpj8DF?“B7ESGpt^joB7DwB

ESIJtk@QDkI’lpIJD�Gº@QGpKHj�GpD�v‚B7KHIJxyvkG‘E8Iuj8DkG7vkG>@QGpOPG7tJ{�B7OPˆQKÒESIŠtkIQD�€8KLBHrªIJDFDwB7KHIJxyvwBLr»B7KH?POP?PB7D&B7G

jSDkG‡ÈFI’vw?Pt�v‚BSh���B�tkIQ”C•7G,B7xyvwIQDk?AGpDJ{mrªGpDkB7K B7j8DFIJtFIJxyv‚B7E8B7t:BnOP}p€8KLB7t/BnEoB7jSvwB7”J¨•IJt�B&IJtFvkI�KHG•E8IJOAG8{

l•?AtwB7x8ESG,j_IJDFKL?¥vw?PD–B�?Ax8tkIQDk”J•7G,ESI�@QIJDFvwB7t(@CB7DkB7@QvkIJDk©AtFvk?P@CBnt/E8I�åSÕ7ÖF×7Ø Õ7ÖwÙ1xoB�ESIJtk@QDk?A”C•7G�IJK�B7O¥vwG

xS©AlpIQO�ESGºtk?AtFvwIQK‘B>h���¼oxoBnOP?PE8B7E8I*j8Dk?Ax8@J?AjoB7O/E8IQtFv‚BLtkIJ”J•7GÄˆŠBnj8DkIQtkIJxyvwB7D�€8K¹E8I’v‚B7OAƒoB7KHIJxyvwG

E8B7t	vwDwBnx8tk?A”J¨•IJt�E8G�j8DkGnvwG•@JGpOAGtkGpÁHGuj_GpxyvwG�E8I�l•?Pt�v‚BEoB�tk©PxyvkIJtkI�E8IåSÕ7ÖF×7Ø Õ7ÖwÙ’h:M;BntkICBnE8GuxSG

KHG•E8IJOAG�ESIJtk@QDk?¥vwG�xoB�¼o}7€8DwB‘�>h¥žp{n@JB7EoB�vwDwBnx8tk?A”C•7G�ˆ E8IQvwB7OPƒoBnEoB�j8B7DwB�j�G7tFvwIQDk?AGpD�IJtkj_IJ@Q?A¼o@JB7”C•nG

IQKÊY2,���	h
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DFIJtFj�GpxStwÌClpIQO>j_IJOAG�IQxyl>?AG,ESI KHIJxStwB7}pIQKa?PxS?P@J?PB7OPKHIJxyvkI:?PxyvkIJDwBn}pI	@JGpK`G,€8tF€oÌ7DF?PG�EoB�B7j8OA?P@CBn”C•7G

DFIJ@QIJÁ_IJx8E8GL€8K™tk?AxoB7O–?Ax8E8?A@CB7x8ESGHGNE8IQtkI�ÈFG‘E8I*tkI�IJxyl•?“BnD�E8B7E8GptQh#�	tFvkIutF?PxoBnO/tkIJDkÌH€>vw?POA?PzJB7E8G

@QGpKHGiIJxyvkDwB7EoBujoB7DwBiBu@CBn?¥ÍSBij8DFIQv‚BuI�Buj8B7DFvk?PD EoB7©_Gpt#tF?PxoB7?At�ESI�tk?Ax8@JDFGpx8?AzCB7”J•7GŠBnvk€oB7Dk•7GiE8I

KHG•E8GNBHDFIJ@QIJÁ_IJD�B•KLIQx8twB7}7IJKRE8GH€8tF€oÌ7Dk?AGNIuBnDkKLB7zJIQxoB7D;xoB•vwDkB7x8tF?P”C•nG8h

start

reset

clock ENVIA  MSG

DADO

DADO

valor_janela

endere�o

sinais

c�digo resp

c�digo resp

MEMÓRIA

sincroniza��o
sinais de

sincroniza��o
sinais de
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tFIJDKHIJOAƒ8GpD,l•?Atk€oB7OA?PzJB7E8G‘x8B‘¼o}p€8DkB��>héŽ•hi
-EoB7ESGÄGpDk?A€8x8E8GÄE8GÄ€Stk€oÌ7DF?PGºˆNBnDkKLB7zJIQxoB7E8Gºx8B

KHIJKHÏpDF?“B•joB7DkB‘j�G7tFvwIQDk?AGpD,IQxyl>?AG8h���B7DwBnOPIJOPB7KHIJxyvwI*B7GÄBnDkKLB7zJIQxoB7KHIJxyvwGLE8Gpt�E8B7E8Gpt�l>?Ax8E8Gpt

ESGæ€8tF€oÌ7DF?PG8{�B½vkDwB7xStk?P”J•7G‘ÈkÌ<IJxyl•?“B½€8K tk?AxoB7O

¸

Gp€SvkDwB<IJxyvw?AEoB7E8I�BCl•?PtwBnx8E8GÅ••€SI+IÎÍ>?PtFvkIJK

E8B7E8Gpt^BÂvwDkB7x8tFKL?¥vw?PDQh�\€8B7x8E8GXBÂGp€SvkDwB¾IJxyvk?PEoB7ESI<DkIQvkGpDkx8Bc€SK tk?AxoB7O,j�GptF?Avk?AlpGS{,G•@JGpDFDkI

IQxyv‚•7GiB*vwDkB7x8tFKL?Atktw•nGiE8I�EoB7E8G7t#DkIQ}p?PE8B*j_IJOAGpt�tF?PxoBn?Pt�E8I�tk?PxS@JDkG7x8?PzJB7”C•7GSh	�	tFv‚B�vwDkB7x8tkKH?PtFtw•7G
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?POA€8tFvkDwB�@QGpK ESIQv‚BnOPƒ8IQt•B�vwDkB7x8tk?A”C•7G<DFIJtFj�GpxStwÌClpIQO�j_IJOAG5DkIQ@JIQÁ8?PKHIJxyvwG<ESG

tF?PxoBnO(ESIi��'F2•h–\�€oBnx8E8GÄBNvwDwBnx8tk?A”C•7GLDkIJ@QIJÁ_Ii€8KÒBCl•?PtFGºE8Ii��'F2-ˆuj�GpDF•V€8IŠBHKLIQx8twB7}7IJK

rªG7?�IQxVl•?PB7EoBº@JG7DkDkI’v‚B7KHIJxyvkIŠIŠDkIQ@JIQÁ8?PEoBºj_IJOPBLGp€>vwDwBLIJxyvw?AEoB7E8IŠ@QGpDkDFIQvwB7KLIQxyvwI7h���IJt�vwI•@CBntkG8{

BHvwDwBnx8tk?A”C•7GLj�G•E8IŠB‡vw€oB7OA?PzJB7D&G‘lnB7OPG7D�E8B�ÈkB7x8IQO“BLESIi@JG7x8}pIJt�vw?AGpxoB7KHIJxyvwG‘joB7DwBH•V€8IŠGºIQKL?At�U

tFGpD•€Svk?POP?AzJIL€8K lnB7OPG7DŠK‘Bn?PGpDuxoB7tŠrª€Svk€8DwB7tŠvkDwB7xStkKH?PtktF¨>IQtJh¾�	t�v‚BÅBnvw€oBnOP?PzJB7”C•nG5ˆÄIQrªI’vw€oB7E8B

tFGpKLB7x8E8GnUZtkI^B7G5lnB7OAGpDŠB‡vw€oB7O#€8K‘B5@QGpx8t�v‚B7xyvwI^j8DFIQl•?“BnKLIQxVvkIÄE8IQvkIJDFKL?AxoB7EoBShæ�	tFvwB½G7j�IQDwB‡U

”J•7G�tFIJDkÌ�DkIJB7OP?AzCB7EoB^?PxyvkIJDkx8B7KLIQxyvwIHIºB+vkDwB7xStk?P”J•7G+E8IQl7GpOAl7IJDwÌ�G�x8GmlpG5lnB7OAGpDEoBNÈkBnx8IJOPB+E8I

@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkG8h

SOMA  MSS

c�digo ACK valor_janela

novo_valor_janela

start

reset

clock
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tF?PxoBn?Pt*E8I‘@QGpx8}pIQtFvw?AGpxoB7KHIJxyvkG�xoB+DkIJESI7h��,IJt�vwIº@JB7tkGS{	B+vkDwB7x8tF?P”J•7G�E8?AKL?AxV€8?PDkÌºG�lnB7OPG7D*E8B

ÈkBnx8IJOPBÃE8I5@QGpx8}pIQtFvw?AGpxoB7KHIJxyvkGÂjoB7DkBÃ•V€8I<xo•7GÂƒ8BŸÈkBÃtkG7Á8DkIQ@CB7DF}yBÂxoBÂDkIQE8I5xoBntºj8DkÏCÍ>?PKLB7t

vkDwB7xStkKH?PtktF¨>IQtJhi��t�v‚B^Bnvk€oB7OP?AzCB7”J•7Gºˆ•I’rªIQvw€8B7EoBÄE8?Al•?AE8?Px8ESGnU�tFIiGÄlnB7OPGpD�Bnvw€8B7O:EoBuÈkB7xSIJO“Bºj_GpD

ESGp?PtQh†�	tFvwB*Gpj_IJDkB7”C•nG*tFIJDkÌ�DFICB7OA?PzJB7EoB�?PxyvkIJDkx8B7KLIQxyvwI&I�B�vwDkB7x8tk?A”C•7G�E8I’lpGpO¥lpIQDwÌ�G*xSGŸl7G*lnB7OAGpD

E8B�ÈkB7xSIJO“BŠESI*@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkG8h
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start

reset

clock
DIVIDE POR 2

novo_valor_janela

sinal PERDA valor_janela
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KHIJxStwB7}pIQx8tJhu�‹vwDkB7x8tF?P”C•nGº?Px8?A@J?PB7OPKHIJxyvwI*DkIQ@JIQÁ�I•€8Kätk?AxoB7O:E8BºIJxyvw?AEoB7E8IivkDwB7xStkKH?PtktFGpDwBº?Ax>U

ES?P@CBnx8E8G<•V€8I^I’Í>?Pt�vwIQK EoB7ESGptNB<tkIJDFIJK IQxyl>?PB7E8GptQh¾\�€oB7xSE8GÅB�vwDwBnx8tk?A”C•7G<IQtFvw?¥lpIQD•j8DkGpxyvwB

j8B7DwBÅDkIJ@QIJÁ_IJDºG7t‘EoB7ESGpt‘IQO“B½IJxyl•?“BÃ€8K tF?PxoB7O�E8I�DkIQtkj_GptFvwBShb�äjoB7D�vw?PDNEoBn©,GptHtk?AxoB7?AtLE8I

tF?Px8@QDkGpxS?PzCBn”C•7G‘Bnvw€oBnDw•7GºESIŠKLG•E8G‘B‘DkIQ@JIJÁ_IJD�BºKLIQx8twB7}7IJK¹IJxyl•?“B7E8Bºj�IQO“BLG7€SvwDkB‘IJxyvw?AEoB7E8I

I*B7DFK‘BnzJIJx8B7D&xoBŠvwDkB7x8tk?A”C•7GSh

start

reset

clock

DADO

DADO

endere�o

sinais

c�digo resp

c�digo resp

MEMÓRIARECEBE  MSG

sincroniza��o
sinais de

sincroniza��o
sinais de
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IQxyl>?AG,ESI tF?PxoBnOpE8I ��� ���&�¿DFIJtFj�IQ@Qvw?¥lnB7KLIQxyvwI7h:�	tFv‚Bnt�vkDwB7xStk?P”Q¨>IQt/rªGpDwB7Kb@JOPB7tktF?A¼o@JB7EoB7t/@QGpKLG

vkDwB7xStk?P”Q¨>IQt�E8IL@QGpxyvwDFGpOPINx8G�KLG•E8IJOAG^B7E8G7vwB7E8G+xoB^tkIJ”J•7G5BnxVvkIJDF?PGpDQh‘�	tFvkILr»BnvkG^tkI�ÈF€StFvw?¥¼o@CB

j_Gp?At�IQtktkB7t,vkDwB7x8tF?P”Q¨>IQt,xo•nGLI’rªIQvw€8B7K¹x8IJx8ƒV€8KLBLG7j�IQDwB7”J•7GLtFGpÁ8DFIiEoB7ESGptJ{‰j_GpD�?PtktFG‘IQO“B7t�tw•nG

?Ax8@JOA€8tk?¥lpI•KLB7?Pt�tk?PKHj8OAIJtJhN�(GptFvkIJDF?PGpDFKLIQxVvkI7{�xoBÄIQvwB7joB^E8INDkI’¼oxoB7KHIJxyvwGS{(IQO“B7tj_G•E8IJDk•7G^tkIJD

?Ax8@JG7Dkj_GpDwB7E8B7t�j_GpD(Gp€SvkDwB7t(vwDwBnx8tk?A”J¨•IJt(Gp€•B7}pOA€Svw?AxoB7EoBnt(xV€8KLB�vkDwB7xStk?P”J•7G�ÆSx8?P@JB,E8IQj�IQx8E8IJxSE8G

ESGpt�DkIJtF€8OAvwB7E8Gpt�E8GNj8DFG>@QIJtFtkG‘ESI*j8B7DFvk?P@J?AGpxoB7KHIJxyvkG8h

ENVIA  ACK

start

reset

clock

c�digo MSG OK

sinal ACK

ENVIA PERDA

start

reset

clock

sinal PERDA

c�digo MSG ERRADA
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S1

S2S3

S4

envia MSG
(trans 1)

recebe ACK
(trans 2)

recebe PERDA
(trans 3)

recebe MSG
(trans 4)

PERDA
(trans 6)

(trans 5)
envia ACK

envia PERDA
(trans 7)

9�?P}p€8DkBP�>h…¢>q ��G•E8IJOAGH€>vw?POA?PzJB7E8GŠj_IJOPB•rªIQDkDkB7KLIQxyv‚B•E8I*B7xoÌ7OA?PtFI�E8I�E8IJtFIJKHj�IQx8ƒ8G8h

�,j�Ïpt;BŠ@JGpx8t�vwDF€8”C•7G•ESG•KLG•E8IJOAGiE8Gij8DkG7vkG>@QGpOPGuxoBirªIJDFDwB7KHIJxyvwBi�:Bnx8}pDwBnKNUZ�k�‚{•€Svw?AOP?PzJB‡U�tFI

G�KLG•E8IQOPGÄKLBnvwIQK‘Ìnvk?P@QG+ILB7t*tk€8j_GptF?P”J¨•IJt*j8DFGpj�G7tFv‚BntuIQKÇ��BnvwƒS?PtLš.�n•‡œ joB7DwB+B7j8DFGCÍS?AK‘BnDuB

@Q€8DFlnB&%

í('

\*)�Y[Z,+.-/+sö10�0aj_GpD&€8KË}pDwÌ‡¼o@JGH@JGpKÊBŠrªGpDkKLBŠE8I�€8Kf×•Ù’ãoÞ�Ùu×•ÙàmÙ’ÖÎÖFÕ�@QGpKLG•ˆ

KHGpt�vwDwBnE8G‘xoBN¼o}p€8DkB;�>hG�S{_Gpx8E8I2%

í1'

\ºˆuGLvwB7K‘Bnx8ƒ8GHEoB�ÈkB7x8IQO“BNE8Ii@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkGLESG

IQKL?AtktFGpD&IJKRxVÆ8KHIJDFGLESI*j8B7@JG7vkIJt�Ieö10�0aˆ�G^Ö‚ÜŒ‡•ã_×‘Þ»Ö’á

•

Þ»á¤‹‘Ù’h

cwnd (pacotes)

t  (RTT)

 W/2

W/2 W 3W/2

W

9:?A}p€8DwBP�•h.�Sq	@

—

x8E^lpIJDFtk€8t��:�&�`@QGpKRj_IJDFEoBHj_IJDF?PÏ•E8?P@JBSh

�,xoB7OP?AtwB7xSE8GnU�tFI*BN¼o}7€8DwB`�>hG�Hj_G>ESI’U�tFI�E8IQvkIJDkKH?Px8B7D�š.�‡•7œ�GHvwB7KLB7x8ƒ8GNEoB�ÈkB7x8IJOPB•E8Iu@QGpx>U

}7IJtFvk?PGpx8B7KLIQxyvwG8{�IJK x•ÆSKLIQDkGcE8I<joB7@QG7vwIQtJ{,IJK rª€Sx8”C•7GcEoB¾j8DFGpÁoB7ÁS?POP?AEoB7E8I+E8I<j_IJDFEoBS{�B

tkB7Á_IJDJq



@±¥À�

�

�

���

�

ô

	

�‰ð•ñQùŸõªô

	

÷ ö_ô_õÑþ�û

	

üpð� �KB

354 yqö10�0��7698:8Áç<;=�?> W £š�>h¥žŸ¦


�x8E8I@3A4 ˆ½BÂÁoBnx8EoBÂjoB7tFtwB7xyvkI7{=6B8�8$ˆ<GÂv‚B7KLB7x8ƒSGÂK‘ÌŸÍS?AKLGæE8I5tFIJ}pKHIJxyvwGS{1;

ˆ+€8KLBÅ@QGpx8t�v‚B7xyvwI�E8I+j8DkGpj_GpDF@J?PG7xoB7OP?AEoB7E8I‘IlW¿ˆ�BÅj8DkG7ÁoB7Á8?AOP?PE8B7E8IºE8I+j_IJDkE8BSh%�ÒE8IQvkIJD�U

KH?Px8B7”C•7GÅE8Gpt‘joB7Dž•nKLI’vwDkG7tLE8GÃj8DkG7vkG>@QGpOPGÅˆ�DFICB7OA?PzJB7EoB½j�IQOPGÃ���fB7j8DFGCÍS?AK‘Bnx8E8GæBÃ@J€8D�lnB

å

354 yÉö10�0wæC�.698:8D)�Y[Z,+.-/+ÆW�Y[Z?\_^o{>vkDwB7”JB7EoBŠ€Svk?POP?AzCB7xSE8GnU�tFI�BŠIQ••€8B7”C•7G`�>h¥žp{8@QGpKE; çF�p{

•V€8Iuj�G•E8I�tkIQD�l•?Atk€oB7OA?PzJB7EoB•xoB•¼o}p€8DkB;�>h ¡Sh#��IÎÍSjSDkIJtFtw•7GG354 y ö10�0H�.698:8¿ˆ�€8KLBHð•ñQùŸõ��

óæûSùŸõ˜ö8û‘ESGiv‚B7KLB7x8ƒSGiKHˆJE8?AGiEoB�ÈkBnx8IJOPBuE8I�@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkGÄšG�n•nœÑh���IQl7ItkIQD;GpÁ8tFIJDFlnB7ESG

•V€8I*GN}pDwÌ‡¼o@JGNIJt�v‚ÌNIJKRIQtk@JB7O“BNOPGp}pB7Dk©¥vwKH?P@CB>h

  0.5

1

2

5

10

20

 50

100

200

BW*RTT/MSS

PERDA

FACK RH DA

COM  TIMEOUTS

    2   5 0.0001  2 5 0.001 2 5 0.01 2 5 0.1 2

MODELO com  C=1

9�?P}p€8DkB(�•h…¡Sq:'#€8D�l7B�[pB7x8IJOPB�l7IJDktF€8t±W�Y[Z]\_^�j8B7DwB�G,KLG•E8IQOPG�K‘BnvkIJKLÌnvw?A@JG�EoB7E8G�j�IQO“B,IQ•V€oB7”C•nG

�•hAžph

9oGpDkB7K €Svw?AOP?PzJB7E8Gpt^žm•æj�GpxyvkGptºjoB7DkBÂB7j8DFGnÍ>?PKLB7DHBÃ@J€SDFlnBÂE8GÂKHG>ESIJOPGæI5tkI�GpÁSvwIQD‘Gpt

j8B7Dž•7KHIQvkDkGptESIJtkI�ÈkB7E8GptQhH9‰G7DwB7KÒDkIJB7OP?AzCB7E8G7t�I’Í>j_IJDk?AKLIQxyvwGpt�@JG7Kd€8KLBºj�GpjS€8O“B7”J•7GÄE8I^žm•p•

?Ax8E8?¥l>©AE8€8Gpt	I�€Svk?POP?AzJGp€•U�tkI&@QGpKHG*@QDk?¥vwˆJDF?PG�E8I�joB7DkB7EoB�E8GiBnOP}pGpDF?AvkKLG�}7IJx8ˆ’vw?P@QGuGuOP?AKL?¥vwI#ESIužm•

}7IJDwBn”J¨•IJtJh�� v‚BŸÍ8BNE8GNIQl7IJxyvwG‘��� ���&�R££wJI’¦�rªG7?1lnB7Dk?PB7EoB+£ÑB7ÁStk@J?AtktkBHEoB•@Q€8DFlnBy¦;I*BŠrª€8x8”C•nG

G7Á•ÈFIQvk?AlpG�rªGp?�@JB7OP@Q€8O“BnEoB�ÁoBntkICBnEoB�xoB5E8?¥rªIJDFIJx8”JB�IJxyvwDFIºG�vwB7K‘Bnx8ƒ8G�E8BNÈkB7x8IQO“B�G7ÁSvw?AE8G�IºG

vwB7KLB7x8ƒ8G•EoB�ÈkB7x8IQO“BŠE8IQtkI�ÈkB7E8G8h


�ÁSvkIQlpIÎU�tFIÄ€8KfIJDkDFG�KH©Px8?AKLGÄj8B7DwB�B�rª€8x8”J•7G�GpÁVÈFIQvw?¥lpGc£ª@JGpxStk?PESIJDwBnx8E8G5Bnj�IQxoB7tiG�E8I’U

tFIJKHj�IQx8ƒ8GV¦#?A}p€oB7O1B•B7j8DFGmÍ>?AK‘B7E8B7KLIQxyvwIŠžp{…¢�Þ-joB7DkBŠ@CB7EoB•€8KËE8Gpt&j_GpxyvwGpt&IQtk@QGpOPƒ8?AE8GptQh 
t

DFIJtF€8OAvwB7E8GptHGpÁSvk?PE8GptNtk•7GÂB7jSDkIJtFIJxyv‚BnE8Gpt‘x8B½vwB7Á�IQO“Bá�>h  ShŒ
›j_IJ•V€8IQx8GÂIJDFDkGÅx8GælnB7OAGpD•EoB7t



@±¥À�

�

�

���

�

ô

	

�‰ð•ñQùŸõªô

	

÷ ö_ô_õÑþ�û

	

üpð� ���

ÈkBnx8IJOPB7tJ{orªGpDFx8IJ@Q?PE8GHj�IQOPGH���N{‰tFIuE8I’lpI•BnGHlnB7OAGpD&EoBL@QGpx8t�v‚B7xyvwI ;H{‰@QGpK™j�IQDkEoBnt�B7OAICBnvkÏpDk?PB7t

tFIJ€+l7BnOPGpD;ˆ�€8KÊj�Gp€S@JGNKLIQx8GpD&E8GN•V€8IHžHš.�n•nœ¤h

à

ö_ð

	

ùmô �#ûø�/ûLK

�K�

ñJð_�

¥NM

OQP?RTSVU���WYXCZ\[šw;ìC] ^�_?`?��acb?`

d�e7f7eQÁ/e
�gU�f‚ëh[šw

#

] �,_,i�acj,_

d�e7f7eQÁ/e
��k/emlonpUq[šw�qr] s?b�at^�`

dgemf7eJÁue���W&XoZ\[šwwvm] ^

OQP?RxSNU��gU�f‚ë@[£wJyz] j���swac_?{

OQP?RxSNU���kue7lonwU\[£wu|r] ^,^�b�a}sw^

~•U7Áue7€VUn�T•cb�‚ƒ~„U‡Í�U�XQkwU�l…U1†�X„emR�e7P?‡…†�X�n�†ˆ~g‰‹Š CŒ‰•†,PwZ,emXC‡…SŽ†,PA•ƒR,†,SŽnpU�Pwfme,E•†,•�‡oSVnpU�X•k/em€V†(•g‘*•

’

•wXCe7lCR�e•“•”we
a
kue7€Ž†HWY†xnwe7€Ž†wa�e7W<WY–mnwSNUˆ���,W—kpU�f7†
‡…e7XƒXo˜�†�e7P?RxSNU�nw†�X•U
P•‡oe7XƒnpUH†xf7†,lClo™7P�f7SNU

n�e2”wWYU*k/emlonpU�••šg‡oSV€VSŽ›.U�P�nw†
œ•XCe=U�X�‡zU�ž�U�XgnpU5‡zU�•ue7€VU&ŸT• bTa/U
kw€VSŽf.U�œ¡Xoe=†&f7loSt‡…–mloSV†*nwe—kpU�lŒ‡…SŽ¢.˜�†

n�e7XofmloSt‡…†&PpU5Xoe7¢7˜�†£s�• i�•}s*e¤f.U�€Žf7”w€VU�œ•XCeˆ†*kwlo†xnw”�‡o†;wKxKyÖz¥kpU
l…U*f.U�npU5e¦R,e7P?‡o†Gnw†*kwlo†
‡…†xf7†,€Ž†w•

’

X�loemXo”w€t‡zU�n�†,X�†,•�‡…SŽnw†,X‹Xo˜�†YU�kwloemXoemP•‡…U�nw†,XgPpU5‡zU�•ue7€VU*ŸT• `T•

à1§u¨x©/ª�« §�¬p�«J®

w×ìAyÖz×ì ^�a¯`�b

w

#

yÖz

#

^�a _�s

w�q yÖz�q _Ta _�^.i

wpv5yÖzpv _Ta j,j

wJy yÖzJy ^�a¯`T^

wu| yÖzu| _Ta¯{�i

~•U�•ue7€NU&ŸT• `T‚±°�U�€Ž†,loemXH†,•�‡oSVnw†,XHkwU�l…U5†*kwlo†xnw”�‡o†`w�xKy{z�|�•

²1eAU�f7†,lCnw†Gfm†,W³†�X1loemXo”w€t‡zU�n�†,X=U�fmSVWYU�auU�X1†,kue7loU�¢7´xe7X1nw†GkwlC†�‡…†xf7†,€Ž†Yfm†,lolCe7XCk/†,P�nwe7P?‡…emX

U
†,X„e¦R,e7P?‡o†,X:OQP•RxSVU���WYXCZ*[šw;ìC]µe•OQP•RxSVU��gU�fz¶G[£wJy¦]ƒnwemR�e7W�Xoeml±SVW&kw€VemWYemP?‡zU�npU
XµemW¸·�¹ e7PTœ

“•”pU
P•‡o†A“•”we=U�“•”wem€NU�Xºf7†,lCloemXoku†,PwnwemP•‡oe7X�U�†�Xºe¦R,e7P?‡o†,X�dgemf7em•/e
�gkue7lCnpU»[šwp¼r]QeˆOQP?RxSNU���kue7lonwU

[£wu|…]Hn�emR,emW½XoemlgSŽWYk�€Ve7W&e7P?‡…U�npU�X‹emW¿¾x¹À•

‰•†,W¿lCe7€NU
¢.˜�†&U�†,XgemR�e7P?‡…†�X=dgemf7em•/e
�(U
fz¶$[£w

#

]�e2dgemf7em•/e
�gW&XoZÁ[šwwv¦]¦aJfm†,WY†&†,X�R
U�€V†,lCe7X



Â±¥ŽÃ$Ä5Å Æ

�

Å2«u©µÇJ¨xÈmª�ÉÊ«u©LËg§u«uÉÍÌƒ¬p©µÎ,¨

 ÏwÐ

Xo˜�†»kwloÑ.žTSVW&†,Xˆe*emXC‡z˜
†Òk�l…U
‡oSVf.U
WYemP•‡oeAPpUÓW&–7nwSVU�aÔnwe¦R,e¦œ¡XoeYU�PpU�€ŽSVXoU�l1†ÓW&†Tn�e7€V†�•

’

•wXCe7lCR
U�œ

XCeA“•”we5†,Xˆe¦R,emP•‡o†,X¤OQP?RTSVU���WYXCZwaÔOQP?RxSNU��gU�fz¶JaÕd�e7fme7•ue���W&XoZÓe5d�e7fme7•ue��gU�fz¶qXo˜�†»U�“•”wem€Ve7X

“•”we�fm†,lolCe7XCk/†,P�nwe7W Öh‡…loU�PwXoW&SVXCX…˜�†hnweÁkpU
f7†�‡oe7XÓe�U�†$loe7fme7•wSŽWYemP?‡…†Dnweq•g‰‹×*Ø}XÓ“•”pU�Pwn�†

Pw˜�†\†xf7†�loloemWÙk/emlonpU
X2PpU»‡…loU�PwXoW&SVXCX…˜�†�•£Ú9fm†,WY†ÒXoe&e7XCXoemXAemR�e7P?‡…†,X f7†,lCloe7XCk/†�Pwnwe7XCXoemWÛU�†

ˆoÜ?‹5ÝßÞ�àpá â¦ã¦�ßä�Ýåâzá æxá‹çuã…á�ä•á�âzá�èVá�a?SVXC‡o†¤–�a?†,X:emR�e7P?‡…†�X•kue7€V†�X±“•”pU�SVX:†¤kwlC†�‡…†xf7†,€Ž†ˆkpU�XCX…U¤†2WYU�SŽ†,l

P•éwW&e7lC†Ánwe&R,e7›me7X5“•”pU�P�nw†Áe7WêemXC‡zU
nw†Áe7XŒ‡zU�fmSV†,Pwë�loSŽ†w•»ìÕ†,Z,†waµ†,X e¦R,emP•‡o†,X5“•”we£†�•�‡…StR,e7loU�W

R
U�€Ž†,loemXHSVPwn�emípPwSŽnw†,XmawnwemR�e7W½XCe7l�SVW&kw€VemWYemP?‡zU�nw†�X‹e7Wî·g¹ ku†,lHkue7lŒ‡…e7P�f7e7lCe7W¿U�†*f7U�WYSŽPwïw†

fmloðt‡…SVfm†5nw†&kwlo†�‡o†Tfm†,€V†�•

Šµ†,lC‡…U�P?‡…†wa/nweAU�fm†,lon�†£f7†�Wñ†�X1f.ë
€Vf7”�€V†,XgnpUYòÊemlol…U
WYemP•‡…UYnwe U�Ppë�€ŽSVXCe—n�e nwemXoe7W&kue7Pwïw†Óe

n�†\•g‘îe*”�‡oSV€VSŽ›.U�P�nw†G†Òf7loSt‡…–mloSV†Ón�eYkpU
lC‡…SŽ¢.˜�†Ón�e7W&†,PwXC‡ol…U�n�†waµU�X¤†,k/eml…U�¢m´TemX¤nw†\k�lo†�‡o†Tfm†,€V†

fm†,lolCe7XCk/†,P�nwe7P?‡…emXGU�†�X&e¦R,emP•‡o†,XYO:P?RxSNUT�gW&XoZ�a•d�e7fme7•ue��gU�fz¶JaHOQP?RTSVU��gU�fz¶DeÒd�e7f7em•/e
��WYXCZ

n�emR,emWFXCe7l•SVW&kw€VemWYemP•‡…U�npU�XÕemW�·g¹óemPw“•”pU�P?‡…†ˆ“•”we•U�“•”we7€VU�Xµf7†,lCloe7XCk/†�Pwnwe7P?‡oe7XQU�†�X•e¦R,e7P?‡o†,X

d�e7fme7•ue���kue7lonwUYe¤OQP?RTSVU���k/emlonpU*nwe¦R,e7W¿XCe7l�SVW&kw€VemWYemP?‡zU�npU
X•e7Wñ¾•¹À•

OQXC‡…U¥–»U�kwlCSVW&e7SŽl…UqkpU
lC‡…SŽ¢.˜�†�“•”we»XCe7l…ë@U.R
U�€VSVU�npUqemWÛfm†,P�ôC”wP?‡…†¥f7†�WõU�X*W&e7nwSŽnpU�XAnwe

U�‡…l…U
Xo†Óe5f7”�XC‡…†Ònwe*ë�lCe.U£òÊ†,lCPwe7fmSVnpU
Xˆk/em€V†Ò¾xöxPw†�kwXCöxX—e5k/em€V†Ó•ˆìx~�O:dg•2•ƒ‰‹U�Xo†»†Ófm”wXC‡o†Òn�†

·�¹ e7XŒ‡…e�ôoU\nwe7P?‡…lC†ÁnpU�X2e7XCk/emf7SŽíwf.U�¢m´TemXAeGU�X—‡zU�ž�U�X2e7Pwfm†,P?‡…loU�npU�XAku†,XCX…U�WêXoeml5U
‡oe7PwnwSŽnpU�X

kue7€Ž†,Xgf7SVlCf7”wSt‡…†,X�XCSVP?‡…e¦‡…SV›7U�nw†,Xma/”�W£U*Xo†,€Ž”w¢.˜
†YòÊ†,Sƒe7P�f7†,P?‡…loU�npU�•(‰‹U�XC†£fm†,P?‡…l…ë
loSV†�au”�W£U*Pw†�R
U

ku†,kw”�€NU�¢7˜�†5–¤Z,e7loU�npU5kpU�loU&“•”we¤”wWYU5Pw†�R�U5†�‡oSVW&SV›7U�¢.˜�† Xoe�ôoU*loe7U�€VSŽ›.U�nwU�•

HFíšìFíML j£÷�÷".bÿJ÷5ùXú5û>ü(÷²�9÷ ó�öSÿJù�ú û�0�ô—�Xû".��(ÿJü(÷

~µe7Pwn�†&emWøRxSŽXC‡zUA†�X‹loemXo”w€t‡zU�nw†�X•òÊ†,loP�e7f7SŽnw†,X‹kue7€VU�XºòÊemloloU�WYemP?‡zU�X�¾•öTP�†,kwXCöxX�eˆ•1ìT~�O:dg•

W&†,XŒ‡…l…U
nw†,X�PpU�XÁ‡…U�•ue7€NU
X�f7†,P?‡…SŽnpU�X�PpUùXCe7¢.˜
†9ŸT• {T•}swaAUùkpU
lC‡…SŽ¢.˜�†ùk�lo†,ku†,XC‡…Uù–úU.R
U�€ŽSNU�npUT•

ìÕe¦R�U
Pwnw†
œ¡Xoe1emWûf7†,P?‡zUTaTku†,l�e¦žTe7W&kw€V†�ax”�Wøfm”wXC‡o† nwe1ë�loe7U2emXokue7f7Stípf.U
nw†Akue7€V†—kwlC†�ôCem‡oSVXC‡…U2nwe

{GW&W
#

aÕk/†xnwerœ•Xoe5†�•wXoemlCR
U�l¤“•”we&U�Xˆ‡…loU�PwXoSŽ¢7´xe7X¤OQP?RxSNU���W&XoZÓe&dgemf7em•/e
�gW&XoZ»eržT‡ol…U�ku†,€VU�W

†�X(lCe7“•”wSVXCSŽ‡o†,X�nweAë�lCe.U*nwe7XCe�ôoU�n�†,X7•g¾T”�Z,e7lCe¦œ•XCe�aue7P?‡z˜
†wa/“•”we—e7XŒ‡zU�Xg‡…loU�PwXoSŽ¢7´xe7XgXoe•ôoU�W½SVW&kw€Verœ

W&e7P?‡…U�npU�X:e7WüŠ�ìƒ² •?•(k/emX…U�l:npU
X�W&e7n�SVnpU�XQn�e(U�‡…l…U
Xo†¤npU¤SVW&kw€VemWYemP•‡…U�¢.˜
†ˆe7WýŠ:ìƒ²þXoe7lCe7W

WYU�SŽ†,loemX nw†@“•”weÓe7W ÿ¦ä¡Ü�Þuæ?Ü�ãCæDâ��¦èßè ÿ¦aQe7€NU
X5U
‡…emPwnwemWóÖ�X ‡…U�ž�U�X5f.U�€Žf7”w€VU�npU�X k/em€V†Á•g‘5•±•1X

‡ol…U�P�XoSV¢m´TemX•OQP?RxSNU��gU�fz¶*e(dgemf7em•/e
�(U
fz¶YXCe7l…˜
† SVW&kw€Že7W&e7P?‡zU�nwU�XQe7Wîÿ¦äåÜ�Þuæ?Ü�ãCæ£â��¦èßè ÿ¦a•ku†,SVX�U�X

W&e7n�SVnpU�X:nwe(ë�lCe.U U�‡…e7P�nwe7WøU�†—e¦žTSVZ�SVnw†¤kue7€V†—kwlC†�ôCem‡oSVXC‡…U2e(U�X�WYemnwSVnpU
X�n�e1U
‡ol…U�XC† U�‡…e7P�nwe7W



Â��ŽÃ$Ä5Å Æ

�

Å2«u©µÇJ¨xÈmª�ÉÊ«u©LËg§u«uÉÍÌƒ¬p©µÎ,¨

 Ï

ß

Ö
Xˆ‡zU�ž�U�Xˆf7U�€Vfm”w€NU
npU�Xˆkue7€Ž†G•g‘*•ÔŠ•†,l1íwW\aÕU
Xˆ‡…l…U
PwXoSŽ¢7´xe7X=OQP?RxSNU���kue7lonwU»eAdgemf7e7•ue���kue7lCnpU

XCe7lo˜�†2SŽWYk�€Ve7W&e7P?‡…U�npU�X•e7WEÿ�á��rä���Ü�ã��¦•±OQXC‡…U—XC”wZ,e7XŒ‡z˜�†—nwe�SVW&kw€Že7W&e7P?‡zU�¢7˜�†ˆku†Tn�eHXoe7l:W&e7€Žïw†,l

U.R
U�€ŽSNU�npUY”�‡…SŽ€VSV›7U�Pwnw†�œ•Xoe2Pw†�R
U�WYemP?‡…e&U£òÊe7lCl…U�W&e7P?‡zUÓ~•U�PwZ,loU�W5œ
	�	za/f7†,PTòÊ†,loW&eAW&†,XC‡ol…U�npUGPwU

k�loÑ.žTSVWYUAXoe7¢7˜�†w•

HFíšìFí)P j õ��.JÿJô�ñÔü(û„KæñÏô�ñ�� òÚñÏõ(�(û ü‘÷¹��÷ óøöøÿJùXú5û�09ô—�Xû".��(ÿJü‘÷

•FU�Ppë�€ŽSVXCeˆnw†&nwe7XCe7W&k/emPwïw†£nwU&kpU
lC‡…SŽ¢.˜�†*–¤†,•�‡oSVnpU5”�‡oSV€ŽSV›.U
Pwnw†
œ¡Xoe=U�X�W&e7nwSŽnpU�X‹òÊ†,lCPwe7fmStœ

nwU�X1kue7€VU�X(òÊemlol…U
WYemP•‡…U�X1¾xöxPw†,kwXŒöTX=e2•ˆìx~�O�d�• •/•F‡…U�•/em€NUYŸT•��YW&†,XC‡ol…U£UYXo†,WYUYnw†�X1e7lClo†,X

†�•�‡…SŽnw†,X—kpU�l…U\f.U�npU\k/†,P?‡o†qnpUqfm”wlCR
Uq”�X…U�npUÁPwU\†�‡oSVW&SV›.U
¢.˜�†»kpU�loUÁU�X2nwSŽR�e7loXoU�XAku†,XoXCSV•wSŽ€VS œ

nwU�nwe7X—nwe&SVW&kw€VemWYemP?‡zU�¢7˜�†Ónw†Òkwlo†�‡o†Tfm†,€V†�•*Š��xnwe¦œ¡Xoe*R,e7lCSŽípf7U�l—“x”�eYPp˜
†ÒeržTSVXC‡oeY”�WÙZ?U�Pwïw†

n�e£nwemXoe7W&kue7Pwïw†q“x”wU�Pwnw†�U
X2‡…loU�PwXCSV¢7´xe7X—X…˜
†qSVW&kw€Že7W&e7P?‡zU�nwU�X¤e7W ·g¹À•„¾T†,W&e7P?‡…e&†qemlolC†

emW³lCe7€VU�¢.˜�†GÖ£f7”wlŒR
U£”�‡…SŽ€VSŽ›.U�npU*kpU�loUGU£†�‡oSVW&SV›7U�¢.˜�†&nwSŽWYSŽPx”�S•ÖYWYemnwSVnpU&“•”we*UYR,em€V†xf7SŽnpU�nwe

n�eYkwlC†Tfme7XCX…U�W&e7P?‡…†ÁU�”wW&e7P?‡zU�•�	•XoXo†qXoe&nwemR�eÓU�†»ò�U
‡…†Ònw†qW&†xnwe7€Ž†Ò”T‡…SV€ŽSV›7U�nw†ÓXo”�k/†,l—“•”weGU

ôoU
Pwe7€VU¤n�egfm†,PwZ,emXC‡oSV†,PpU
WYemP•‡o†¤–gfm†,W&kw€Ve¦‡zU�W&e7P?‡…e•nwe7kue7Pwn�e7P?‡…e(npU—k�lo†,•pU
•wSV€ŽSVnpU�n�e•nwe�kue7lonwU

n�e—kwU�f7†�‡oe7X�Pw†&WYemSV†Ò[ßRTSŽnwe¤OQ“J•‹ŸT•t^�]r•

�����

Ê¨

�

¨x©/ª�¬�����« à������

¾x¹ _�ac_,_,_,i�b,_

·�¹ [Í¾w‰H] _�ac_,_,_,_T^�j

·�¹ [ÍŠ:ìƒ²=] _�ac_,_,_�^._�s

·�¹! ,¾x¹ [Í¾w‰" ,¾x¹<] _�ac_,_,_,_�i,b

·g¹! ,¾•¹ [ÍŠ:ìƒ²# ,¾•¹<] _�ac_,_,_�^�^�`

~•U�•ue7€NU*Ÿx•$��‚:OQlClo†,X�†,•�‡oSVnw†�XHkpU�l…U5f7U�npU*SVW&kw€VemWYemP•‡…U�¢.˜
†w•

’

X±lCe7Xo”�€Ž‡zU
nw†,X±†,•T‡…SVn�†,X„emXC‡z˜
†=f7†xe7loemP?‡…e7XQfm†,W�†,X±loemXo”w€t‡zU�n�†,X„emXokue7l…U
nw†,XQkpU�loU1f.U
npU1‡…SŽk/†

n�e=SVW&kw€VemWYemP•‡…U�¢.˜
†w‚•†5emlolC†5W£U�SŽ†,l�kpU�l…U5UASŽWYk�€Ve7W&e7P?‡…U�¢.˜�†—e7W ¾x¹Àaw†AW&e7P�†,l‹kpU�loU5UASVW5œ

k�€Ve7W&e7P?‡…U�¢.˜�†2e7W½ÿ¦ä¡Ü�Þuæ?Ü�ãCæYâ��¦èßè ÿ�e(R
U�€Ž†,loemXºSŽP?‡…e7lCWYemnwSNë
loSV†�X�kwU�l…U2U�X•kpU
lC‡…SŽ¢7´xe7X•·g¹! ,¾x¹ e

kwU�l…U=UˆSŽWYkw€Že7W&e7P?‡zU
¢.˜�†(e7WüŠ:ìƒ² ••¾x†,•*U�X±XC”wk/†�XoSV¢m´TemXQloe7U�€VSŽ›.U�npU
X„kue7€V†1WY†xnwe7€Ž†wa,Uˆem“•”pU�¢.˜
†

Ÿx•Ž^Hku†Tn�e‹Xoeml±RTSŽXC‡…Uˆf7†,W&†ˆ”wWF€VSVW&SŽ‡oe:Xo”wkue7lCSV†,l±kwU�l…Uˆ†=nwemXoemWYkue7Pwï�†—n�†=kwlo†�‡o†Tfm†,€V†�a�†,”5XCe�ôoU�‚



Â��ŽÃ$Ä5Å Æ

�

Å2«u©µÇJ¨xÈmª�ÉÊ«u©LËg§u«uÉÍÌƒ¬p©µÎ,¨

 Ð�%

354 &qö10�0��7698:8('L;=�?> ) [åŸT• {,]

’

à��*�*�

†,•T‡…SVn�†wa�W&†,XC‡ol…U�n�†GPpU£‡zU
•/em€NUÓŸT•��G–Af7U�€Vfm”w€NU�n�†Ge7W³loe7€VU�¢.˜
†ÓUGe7XCXoe*€VSŽWYSt‡…e�•

Šµ†Tn�e¦œ•XCeq†,•�Xoe7lŒR
U�l£“•”we\†,XYlCe7XC”w€Ž‡…U�nw†,X&†,•�‡oSVnw†,Xma•†,”úXoe•ôoU�aH†,X*R�U
€V†,lCe7X*nw†,XYe7lolC†,X&†,•�‡…SŽnw†,X

kwU�l…U»f.U�nwUÒ‡…SŽk/†»nwe&SVW&kw€Že7W&e7P?‡zU�¢7˜�†waÕemXC‡z˜
†qf7†xe7lCe7P?‡…emX fm†,WÙ†,X—loe7XC”w€Ž‡…U�nw†,X—e7XCk/eml…U�n�†,X7‚5U

SŽWYk�€Ve7W&e7P?‡…U�¢.˜�†1Xo†,W&e7P?‡…eHemWû¾x¹ òÊ†,loP�e7f7e�†¤WYU�SV†,l•e7lClo†¤e�U=SVW&kw€VemWYemP•‡…U�¢.˜
†1Xo†�WYemP•‡oe�e7W

ÿ¦äåÜ�Þuæ?Ü�ãCæ@â��¦èßè ÿˆòÊ†�loPwemf7e&†ÒW&e7P�†,l¤e7lolC†w•&•1X—SVW&kw€VemWYemP•‡…U�¢7´xe7X1f7†,WêŠ:ìƒ²1X—e£U�X¤kpU
lC‡…SŽ¢7´xe7X

Š:ìƒ²# ,¾•¹ e—¾w‰" ,¾x¹ òÊ†,loPwemf7emWîR
U�€V†,lCe7XHSŽP•‡oe7lCWYemnwSNë�lCSV†,Xm•

HFíšìFí,+ ðuñ×J(õ(÷��ÌñÏõ{öøû

•ýe¦‡zU�kpUÓnwe5lCemípPwU�WYemP?‡…†»–5loemXoku†,PwX…ë.R�e7€Qe7W U�PpU�€ŽSVX…U
l(†»loemXo”w€t‡zU�n�†ÓZ,e7loU�nw†Ókue7€V†Ók�lo†
œ

fme7XCXo†ˆnwe�kpU�lŒ‡…SŽf7SV†�PpU�W&e7P?‡…†He�SVnwemP?‡…SŽíwf.U�lma�XCe•ku†,XoXCðŽR�e7€åa�ku†,P?‡…†,Xƒ“•”we•ku†xnwe7W9XCe7l•WYem€Vïw†,loU�nw†,Xm•

’

loemXo”w€t‡zU�nw†5k�lo†,ku†,XC‡o†*k/em€V†*U�€ŽZ,†,loSt‡…W&†2n�e=kpU�lC‡oSVfmSV†,PpU
WYemP•‡o†Aku†Tnwe1Xoe7lHRxSVXC”pU�€ŽSV›.U
nw†APpUAí�œ

Z�”wl…U=Ÿx•Ž^�_T•.-ge7XC‡…U1ípZ,”wloU�a�emXC‡…˜�†ˆkwlCe7XoemP?‡…e7XQ‡o†TnpU
X±U�Xµ‡…l…U
PwXoSŽ¢7´xe7X„n�†ˆkwlo†
‡…†xf7†,€Ž†(e•U�k/†�P•‡…U�npU�X

fm†,W&†&em€NU�XHXCe7lo˜�†YSŽWYk�€Ve7W&e7P?‡…U�npU�XmaTemW½•=¾/	Œ‰1aJŠ:ìƒ²�†�”@ÿ�á��rä���Ü�ã��¦•

ENVIA  MSG

RECEBE MSG ENVIA  ACK ENVIA PERDA

HW
ASIC

HW
ASIC

HW
PLD

HW
PLD

DADO

COD_MSGDADO

RECEBE ACK

MSG OK

ACK

MSG ERRADAACK

RECEBE PERDA

PERDA

PERDA

VALOR_JAN

SW

SW
DADO

DADO

0„SVZ�”wl…U*ŸT•t^�_�‚±Š„U�lŒ‡…SVfmSV†,PwU�WYemP?‡…†5kwlC†,k/†�XC‡…†�•
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šgW U
Xokue7fm‡o†$“•”we\nwemR�eqXoeml£€ŽemR
U�nw†¥e7W f7†�PwXoSŽnwe7loU�¢.˜�†¥PwemXC‡zUhem‡zU
kpUhnweÒloe¦ípPpU�W&e7P?‡o†

–GUqWYSŽPwSVW&SV›7U�¢.˜
†ÓnpUqf7†�WA”wPwSŽf.U�¢7˜�†Áe7P?‡oloeG†,X nwSŽòÊemloe7P?‡oe7XAW&ÑTn�”w€V†,Xm•qOQXŒ‡zUÁf7†�WA”wPwSŽf.U�¢7˜�†wa

“•”pU
Pwnw†*e¦žTf7emXoXCSŽR
U�apku†TnweˆU�f.U�lCloe¦‡zU�l‹”�W£UAnwSŽWYSŽP•”wSV¢7˜�† nw†5n�e7XoemWYkue7P�ïw†*Z,e7loU�€Ônw†5XCSVXC‡oe7WYU�•

Šµ†,lC‡…U�P?‡…†wap”�WEò�U
‡o†,l‹SVW&ku†,lC‡…U�P?‡…eˆfm†,PwXoSŽXC‡oe—emWîXCe—SŽnwe7P?‡oSŽípf7U�l43�ku†,P?‡…†,XHfmloðt‡…SVfm†,X65(nwe¤fm†,WA”Tœ

P�SVf.U
¢.˜�†—e7P?‡…lCe1emXC‡…emX•XC”w•Tœ•XCSVXŒ‡…e7WYU�Xm•±•1PpU
€VSVXoU�Pwnw†—U¤ípZ,”wloU ŸT•t^�_•ôC”wP?‡zU�W&e7P?‡oe(fm†,Wý†,X�npU�nw†,X

nwU*‡…U�•/em€NUYŸT•t^2e—loem€Ve7W •wl…U�P�nw†*nw†£nwe¦‡zU�€ŽïpU�W&e7P?‡…†*npU
Xg‡ol…U�PwXCSV¢m´TemX(U
kwloemXoe7P?‡…U�npU�X(PpUYXCe7¢.˜
†

Ÿx•¯{T•ci¤k/†xnwe7W&†,X:Pw†�‡…U�l�“x”�e1U�X:‡…loU�PwXCSV¢7´xe7X•Ÿ—e1`&[�e7P?RxSNU—•g‰‹×9e(emP?RTSVU Š:O:d(²H•ˆ]�X…˜
† WA”wSt‡…†

XCSVW&kw€VemXHe=k/†xnwemW Xoeml73•e7PwZ�€V†,•pU
npU�X651kue7€NUA‡ol…U�PwXCSV¢7˜�†*sq[Êloemf7e7•ue98Á¾w‘—]¦•

-(UhR,emlonpU�n�e�a(UhSVP�Xoe7lC¢.˜�†$npU�XYòÊ”�Pwf7SŽ†,PpU�€ŽSVnpU�n�e7X*npU�X&‡…l…U
PwXoSŽ¢7´xe7XÓŸ¥e�`¥PwUh‡…loU�PwXoSŽ¢.˜�†

sÒPp˜�†\U�f7U�lolCem‡zU
l…ëÓXo†,•�loe7f7U�loZ,UÒerž�fme7XCXoSŽR
U�•£•û‡ol…U�P�XoSV¢7˜�†»s\XC†,W&e7P?‡…e&kwloemf7SŽX…U�loë\U�PwU�€VSŽX…U�lˆ†

kwU�f7†�‡oeˆ“•”we=loemf7em•/emlHeˆfzïwe7f7U�lHXoe1e7XC‡…ëAf7†,lCloe¦‡…†5†,”ÓPp˜
†waTe1e7P?‡z˜�†5emP?RTSVU�l‹”wWøXoSŽPpU�€/nweˆ•g‰‹×

†�”@Š�O:dg²H• •�	•XŒ‡…†»k/†xnweAXCe7l1òÊemSŽ‡o†ÓU
‡…loU.R,–7X¤npUÓU
Ppë�€VSŽXoe—nwe5”wWñP•éwWYemlo†Ónwe5XCe7“;:w™mPwf7SVU»ku†,l

eržTe7W&kw€V†w•

•ÀPw†�R
U&n�SVXoku†,XCSV¢.˜
†5nw†,X�WYÑxnw”w€Ž†,XHPw†,X�nw†�WYðŽPwSV†,XºnweAà�Ü�ãCæ<��Ü�ã��•eAÿ�á��rä,��Ü�ã��•–¤SV€V”�XC‡…loU�nw†

PwU1ípZ,”wloU¤ŸT•Ž^�^,•=-g†�‡zU�œ¡Xoe‹“•”we�U1‡ol…U�P�XoSV¢7˜�†=s&[�lCe7fme7•ue>8Á¾w‘—]•k/†�XoXo”�SJU�Z,†,loU1W£U
SVX„n�†,SVX•XoSVPwU�SVX

n�e&XoU�ðVnwU�aÕloemXokue7fm‡oSŽR
U�W&e7P?‡…e
a•XCSVPpU
€±nwe*•g‰‹×îe*XoSŽPpU�€±nwe&Š:O:d(²H•2••OQXŒ‡zU»Pw†�R�U»nwSŽXoku†,XoSŽ¢.˜�†

W&SVP�SVW&SV›7†�”$U�f7†�WA”wPwSŽf.U�¢7˜�†@e7P?‡…lCeÒ†�X5nwSŽòÊemloe7P?‡oe7X*WYÑxnw”w€Ž†,X7•$ÚFSŽP•‡oe7lCe7XoXoU�P?‡…eÒPw†�‡…U�lA“•”we�a

ôC”�XC‡zU
WYemP•‡oe$U
X»‡ol…U�P�XoSV¢m´TemX»f7€NU
XoXoStípf.U
npU�X»f7†,W&† ‡…loU�PwXoSŽ¢7´xe7Xhæ?�$âzá�Þpä�ã…á�è@�ÓPw† W&†Tnwem€V† nwe

8\OA0 U�npU
k�‡zU�n�†*òÊ†�l…U�WB3�loemkwlo†�ôCem‡zU
npU�X65…•

HFíšìFí,C <�õ öSñ3! óS÷ ù�ú5ûHü(ûþýÆÿJô=öøñ��Ì÷

•ýe¦‡zU�kpUGn�e5SVP?‡…emZ,l…U�¢7˜�†Ónw†ÓXCSVXC‡oe7WYU�aÔ“•”we5Pw†ÒU
‡o”pU�€•e7XC‡…ë�Z,SŽ†Gnw†ÓkwlC†�ôCem‡o†Òfm†,PwXCSVXC‡oe5•pU�œ

XCSVf7U�WYemP?‡…eAPpUYXoðVP?‡oe7Xoe5nwU£f7†,W ”wPwSVf7U�¢.˜
†wa�XCe7l…ëGlCe7XCk/†,P�X…ë.R,em€Qe7WñSVW&kw€VemWYemP•‡…U�l�†Óe7XC“x”�e7WYU

n�e¤‡olo†xf.U5nwe¤SVPTòÊ†,loWYU�¢7´xe7X•e7P?‡…lCe2†,XHn�SŽR,emloXC†,X(W&Ñxnw”w€V†�X‹nweAà�Ü�ãCæ<��Ü�ã��ºe¤nweAÿ�á��rä���Ü�ã��¦•

OQXC‡…U5em‡zU
kpUAXoe1‡o†,loPwUA•pU�XC‡…U�P?‡…eˆXCSVW&kw€VStípf.U
npU2nwe¦RxSVnw†*U�† e7Xo“•”wemW£U*U�n�†�‡zU�n�†APwe7XŒ‡zUAW&e¦œ

‡o†Tn�†,€V†,Z�SNU�•ƒ•ùòÊ†,loWYUˆf7†�WY†¤†¤kwlo†
‡…†xf7†,€Ž†ˆòÊ†,SpWY†xnwem€NU�nw†1SVPwSŽf7SNU
€VW&e7P?‡…eºf7†,P?‡…lCSV•w”�SV”*kpU�loU¤emXC‡oe

ò�U�‡…†w•••ùSVPwXCe7lo¢7˜�†¤nwe�XoSŽPpU�SVX„nweHf7†,P?‡olo†,€ŽeHeHnwe�XoSVP�f7lo†�PwSV›7U�¢.˜�†=PwU¤W&†xnwe7€VU�Z,e7W�e7W¸U�€Ž‡o†=PwðŽR�e7€

kue7lCWYSt‡…SŽ”—“•”we
a?PpU(n�e7XofmloSŽ¢.˜�†ˆnwU�X•‡ol…U�PwXCSV¢m´TemX„e7W °ˆ·1²ˆìQa�WA”wSŽ‡o†,Xµnw†,X„n�em‡zU
€VïwemX•kue7lŒ‡…SVP�e7P?‡…emX

Ö5fm†,WA”wPwSŽf.U�¢7˜�†1ôoë5kw”wnwemXoXoemW¿Xoe7l�SŽWYkw€Že7W&e7P?‡zU
nw†,X7•
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ENVIA  MSG

HW
ASIC

HW
PLD

RECEBE MSG
HW
PLD

DADO

RECEBE ACK

ACK

RECEBE PERDA

PERDA

VALOR_JAN

SW

sinal ACK ou PERDADADO

DADO

DADO

0„SŽZ,”wl…U*Ÿx•Ž^,^�‚M-(†�R
U*n�SVXoku†,XCSV¢.˜
†5nw†,X�WYÑxnw”w€Ž†,XHU�kuÑ,XgU5em‡…U�kpU5nwe¤loe¦ípPpU�W&e7P?‡…†�•

OQXC‡…UÒe¦‡zU�kwU»n�emR,eml…ëÒXoe*kwloem†Tfm”wkpU�lmaƒ•pU�XoSŽf.U�W&e7P?‡oe�aÕe7W SVW&kw€VemWYemP•‡…U�l1†�X=e7Xo“•”wemW£U
X2nwe

fm†,WA”wP�SVf.U
¢.˜�†hnw†,X£W&Ñxnw”w€V†�X&n�e¥ÿ�á��rä���Ü�ã��¦• OQXo“•”wemW£U
XGf7†,W ÿ�á�â�NO�¦äßÿ*†,”ùdgŠ�‰Ù[
PQ�SR£á�ä
�

Tºã…á�â��oæ<Uxã��WV:Ü�èßè}]Qk/†xnwe7WýXCe7l‹SŽWYk�€Ve7W&e7P?‡…U�nw†,Xm•=Xˆ”pU�P?‡o†5U�†&à�Ü�ãCæ<��Ü�ã��¦axU�€VZ�”wPwX�nwem‡…U�€VïwemX•nwe

fm†,PZYpSt‡…†,X(nwe5U�fme7XCXo†»Ö£•pU
lol…U
WYemP•‡o†,X1n�emR,emW XCe7l1lCe7XC†,€ŽRxSVn�†,X7•(•FípZ,”�l…UÓŸT•t^�{YSŽ€V”wXŒ‡…loU&fm†,WY†

†*kwlC†�‡…†xf7†�€V†5Xoe¤fm†,WYku†,lŒ‡zU*U�†5ípPpU�€�nw†YfmSVfm€V†5nwe¤kwlC†�ôCem‡o†w•

[]\_^ `ba.cedfchgickjScml�npoqc9rsd2a�ckjSntl�nvuxwMyWz7{;| }•~#a=~•€ƒ‚ ~„a�nQl�n

…x†q‡ ˆ

nQ‚ ‰Šc

•þe¦žTkpU
PwX…˜�†—npU�X±‡oe7€Že7f7†�WA”wPwSŽf.U�¢m´TemX7a?kwlCSVPwfmSVkpU�€ŽWYemP?‡…e‹Pw†¤”wXC†¤nwe�f7e7€Ž”w€NU
loe7Xma,R,emWüloe¦òÊ†,lŒœ

¢7U�Pwnw†*†5SŽP•‡oe7lCe7XoXCe¤k/†,l•loe7n�e7XHXoemWîíp†w•M-g†�R�U
X‹e=f7†,W&kw€Že¦ž�U�XHU�k�€VSVf7U�¢7´xe7XºkpU�loUAe7XC‡oe=‡…SVku†Anwe

lCe7nwemXgU�kpU�lCe7f7emW½U5f.U�nwU*SŽPwXC‡…U�P?‡…eºôC”wP?‡…U�WYemP?‡…e¤f7†,WEPw†�R,†,X�‡…SŽk/†�X‹nwe¤U�kpU
loe7€Žïw†,Xm•Q•1€V–mWînwe

fme7€Ž”w€NU�lCe7XmawU ”�‡oSV€ŽSV›.U
¢.˜�†¤nweˆlCe7nwemXHXoemWøíp† –=U
‡…loU
‡…StR
U—kpU
l…U ”wXC†5e7Wøf7†,W&kw”�‡…U�¢.˜
†w•:‰•†,W&kw”Tœ

‡…U�nw†,lCe7X±W&Ñ�R,emSVX„†xf7”�kpU�W�f.U�npUgR,e7›HWYU�SŽX•emXokpU�¢m†=Pw†ˆW&e7lCf.U�nw†1SVP?‡…emloPpU�fmSV†,PwU�€•eHU1”�‡oSV€VSŽ›.U�¢7˜�†

nwU2‡…emf7Pw†,€Ž†,Z,SVU—•Q~>8³R�e7Wønwe1emPwf7†,P?‡olo†*Ö Pwemf7emXoXoSŽnpU�nwe1nweˆXoe1†,•�‡…emlº‡…U�ž�U�X•nweg‡…loU�PwXoW&SVXCX…˜�†
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ENVIA  MSG

HW
PLD

HW
ASIC

RECEBE MSG

HW
PLD

DADO

RECEBE ACK RECEBE PERDA

SW

JAN = JAN + MSS JAN = JAN div 2

ACK PERDA

DADO

cont

PERDA

contACK

DADO DADOenviar recebeu

VALOR_JAN

cont

DADO

ACK

VALOR_JAN

0„SŽZ,”wloU*ŸT•Ž^�{T‚:²1SVXCk/†�XoSV¢7˜�†5ípPpU�€�nw†,X�WYÑxnw”w€Ž†,X‹nw†&kwlC†�‡…†xf7†,€Ž†w•

em€Ve¦R�U
npU�X7•

OQWÙloemnwe7X—W&Ñ�R�e7SŽX7aƒ”wWÙkwlC†,•w€VemW£UGfm†,WA”wW&e7P?‡oe&emPwf7†�P•‡ol…U�n�†qXoe&nwe¦R,eYUÒkpU
XoX…U
Z,e7WÙnwe

”�Wõ‡…e7lCWYSŽPpU�€‹W&Ñ�R,em€gn�eÒ”�W£U@f7–m€V”w€VU@kwU�l…U@†,”�‡ol…U@nw”wl…U
P•‡oeqU@f7†�P•R�e7lCX…U�¢7˜�†D†,” ‡…lC†Tf7U¥nwe

W&e7P�X…U�Z,emPwX7•¸OQXC‡zU ‡…lC†Tf7UDnwe�f7–m€V”w€VU�X£n�e7Pw†,W&SVPwU�œ•XCehà�Ü�Þuæxá�Hûe�k/†xnwe�lCe7Xo”�€Ž‡zU
lGe7W ”wW£U

XCSVW&kw€VemXHk/emlonpU5nwe—U�€ŽZ,”wPwXHkwU�f7†�‡oe7X�†,”\U
‡…–=W&e7XCWY†&U5kue7lonwU&npU5fm†,Pwe¦ž�˜�†�•

-ge7XC‡…U\XCe7¢.˜
†wa„U»W&em‡…†xnw†,€Ž†,Z,SVU£U�kwlCe7XCe7P?‡zU�nwU\–&U�kw€ŽSVf.U
npUÓUÒ”�W kwlo†
‡…†xf7†,€Ž†ÓnweYfm†,P?‡…lC†,€Ve

n�e=à�Ü�Þuæxá�H¥kpU
l…Uˆloemnwe7X�•Q~>8½Xoe7WFíp†h‹ Ÿ�bTa•Ÿ,`•ŒpeH†¤nwemXoemWYkue7Pwï�†2nw†¤kwlC†�‡…†xf7†�€V†=–�U�PpU
€VSVXoU�nw†

”T‡…SV€ŽSV›7U�Pwnw†
œ¡Xoe*U»Xoem“?:�™7PwfmSNUqnwe&kwlCSVW&SŽ‡…StR
U�X(òÊ†,lCPwe7fmSVnpU
X—emWÙ•HfzïpU�lŒö?UŽ‹cŸ<�•ŒÍ•*-ge7XoXCe£‡…SŽk/†»nwe

k�lo†�‡o†Tfm†,€V†wa,U—€Ž†Tf7U�€VSŽ›.U�¢7˜�†1nweg”wW¸‡oe7lCWYSŽPpU�€�emWýloem€NU�¢7˜�†—Ö¤lCe7nwegPp˜�†¤ku†Tn�egXCe7l:nwe¦‡…e7lCWYSŽPpU�npU

U
k/emPpU�XˆU�‡…l…U.R�–7Xˆnwe2Xoem”�e7Pwnwemloem¢7†w•=OQXC“x”�e7WYU�X=U�nwSŽf7SŽ†,PpU�SŽXHnweAe7P�nwe7lCe7¢.U
WYemP•‡o†GX…˜
†GPwe7fme7X�œ

Xoë�loSŽ†,X—kpU�l…U\€V†xf.U�€ŽSV›.U
lˆeGl…U
XC‡…lCe.U�l—†,X—‡…e7lCWYSŽPpU�SŽX—W&Ñ�R,emSVX7aJôC”wP?‡zU�W&e7P?‡…eYf7†,WêW&†Tn�SŽípf7U�¢7´xe7X

U
kwlo†,k�loSNU
npU�X�Pw†5kwlo†xf7emXoXC†5nweˆSVP�SVf7SVU�¢.˜
†—nwU f7†,P�e¦ž�˜�†w•�š(WûkwlC†�‡…†xf7†�€V† n�eˆf7†,P?‡olo†,€Že(nwe—à�Ü�Þ�•

æxá�Hþe¦ípf7SŽe7P?‡…e e7XC‡…U�•ue7€Vemf7e5Pw†�R
U�XˆlC†�‡zU
X1nwSŽPpU�W&SVf.U
WYemP•‡oe�auU�†GSŽP?R,–7X=n�eAe7XŒ‡zU�•ue7€Že7f7eml1‡…†xnpUGU

fm†,Pweržw˜
†YPw†�R
U�W&e7P?‡…e
•
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•BíwZ,”wl…UAŸT•Ž^.i U�kwlCe7XCe7P?‡zU*U emXokue7f7Stípf.U
¢.˜�†5nw† kwlo†�‡o†Tfm†,€V†—npU�n�†Ak/†�l•”wWYU loemnweˆnwe1Š•e¦‡…loS

fm†,PwnwSŽ¢.˜�†�œ�U�¢7˜�†w•GXˆ”pU�Pwnw†�”�W ‡…emloW&SVPpU
€�W&Ñ�R,em€‹SVnwemP?‡…SŽíwf.UÁ”wWYUÁk/emlonpUÁfm†,PwXCSVnweml…ë.R,em€He7W

XCe7”GXCSVPpU
€åa,em€Ve(U�”�‡…†�W£U
‡oSVf7U�WYemP?‡…e‹fm†,Pwf7€Ž”wSJ“•”we(P�e7f7emXoXCSŽ‡zU—nweg”wW£U¤f7†�Pwe¦ž�˜�†2f7†,Wý”wWYU=Pw†�R
U

emXC‡…U�¢.˜�†&•pU�XCe�•

ŠQloSŽWYemSVloU�WYemP?‡…e�aÕem€Ve*e7P?RxSNU»”wWYUÓkwloSŽWYSt‡…SŽR
U&nwe»à�Ü�Þuæxá�HA°Aã���±²U��zÿ¦äe³Íÿ´�¦è@�zâ¦ä¤âzá�ÿ
µ kpU�loU\U
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