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Resumo:

A cadeira de Arquitetura e Organização de Computadores II (AOC II), presente em alguns cursos da área 
de Computação, é uma das cadeiras onde os acadêmicos apresentam dificuldades para assimilar 
elementos do conteúdo programático, tais como arquitetura de cache de um processador, barramentos e 
periféricos. Para que a taxa de reprovação não seja elevada, surge a necessidade de se usar de artifícios 
para auxiliar no aprendizado dos alunos. Na edição 2018-01 desta cadeira, foi proposto pelo professor, 
como trabalho da disciplina, o desenvolvimento de um software que auxilia na verificação dos cálculos 
realizados na disciplina. O objetivo é que o desenvolvimento deste software contribuísse na 
aprendizagem dos alunos. O software realiza diversos cálculos de memoria cache diretamente mapeada e 
de cache associativa, também calcula CPI final de processador e também simula o comportamento de 
HD no sistema RAID 3 e no sistema RAID 4 e por fim simula comunicação assíncrona (via protocolo 
handshake). Para facilitar o manuseio do usuario o software foi desenvolvido utilizando interface gráfica 
da linguagem Java. Os resultados preliminares sugerem que a atividade proposta contribuiu para o 
aumento da média da turma, considerando uma janela das quatro últimas edições da disciplina.
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$ FDGHLUD GH $UTXLWHWXUD H 2UJDQL]DomR GH &RPSXWDGRUHV ,, �$2& ,,�� SUHVHQWH HP� � � � � � � � � � � � �

DOJXQV FXUVRV GD iUHD GH &RPSXWDomR� p XPD GDV FDGHLUDV RQGH RV DFDGrPLFRV DSUHVHQWDP� � � � � � � � � � � � � �

GLILFXOGDGHV SDUD DVVLPLODU HOHPHQWRV GR FRQWH~GR SURJUDPiWLFR� WDLV FRPR DUTXLWHWXUD GH� � � � � � � � � � �

FDFKH GH XP SURFHVVDGRU� EDUUDPHQWRV H SHULIpULFRV �3$77(5621� ����� 67$//,1*6�� � � � � � � � � �

����� +(1(66<� ����� � 3DUD TXH D WD[D GH UHSURYDomR QmR VHMD HOHYDGD� VXUJH D QHFHVVLGDGH� � � � � � � � � � � � � � � �

GH VH XVDU GH DUWLItFLRV SDUD DX[LOLDU QR DSUHQGL]DGR GRV DOXQRV� 1D HGLomR ������� GHVWD� � � � � � � � � � � � � � �

FDGHLUD� IRL SURSRVWR SHOR SURIHVVRU� FRPR WUDEDOKR GD GLVFLSOLQD� R GHVHQYROYLPHQWR GH XP� � � � � � � � � � � � �

VRIWZDUH TXH DX[LOLD QD YHULILFDomR GRV FiOFXORV UHDOL]DGRV QD GLVFLSOLQD� 2 REMHWLYR p TXH R� � � � � � � � � � � � � � �

GHVHQYROYLPHQWR GHVWH VRIWZDUH FRQWULEXtVVH QD DSUHQGL]DJHP GRV DOXQRV� VHQGR R PHVPR� � � � � � � � � � �

GLYLGLGR�HP�VHWH�PyGXORV��SURSRVWRV�TXLQ]HQDOPHQWH��D�VHJXLU�GHVFULWRV�QD�SUy[LPD�VHomR��

�
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$VVLP TXH R WUDEDOKR IRL SURSRVWR SHOR SURIHVVRU H QRV GHX OLEHUGDGH SDUD HVFROKHUPRV� � � � � � � � � � � � � �

D OLQJXDJHP GH SURJUDPDomR GHVHMDGD� 2SWDPRV SRU GHVHQYROYHU R PHVPR HP MDYD �'(,7(/�� � � � � � � � � � � � �

����� 25$&/(� ������ SRLV Mi H[LVWLD H[SHULrQFLD SUpYLD FRP HVWD OLQJXDJHP H GHYLGR� � � � � � � � � � � � �

WDPEpP�j�IDFLOLGDGH�GH�PDQXVHLR�GR�VRIWZDUH�TXH�D�LQWHUIDFH�JUiILFD�SURSRUFLRQD�DR�XVXiULR��

2 SURIHVVRU VROLFLWRX TXH QR 0yGXOR $ IRVVH GHVHQYROYLGR XP VRIWZDUH TXH FDOFXODVVH� � � � � � � � � � � � �

R WDPDQKR WRWDO HP .% �NLOR E\WHV� GH XPD FDFKH GLUHWD PDSHDGD� VHQGR TXH DV LQIRUPDo}HV� � � � � � � � � � � � � � � �

GH HQWUDGD TXH R XVXiULR GLVSRQLELOL]DULD SDUD HIHWXDU R FiOFXOR VHULD D FDSDFLGDGH HP .% GD� � � � � � � � � � � � � � � �

FDFKH SDUD R DUPD]HQDPHQWR GH GDGRV H LQVWUXo}HV H D ODUJXUD HP E\WHV GD SDODYUD WDQWR SDUD� � � � � � � � � � � � � � � � �

GDGRV�FRPR�HQGHUHoRV��

3DUD DWHQGHU DV QHFHVVLGDGHV VROLFLWDGDV� FULDPRV GXDV MDQHODV GH LQWHUIDFH JUiILFD�� � � � � � � � � � �

XPD SDUD R XVXiULR SURYHU RV GDGRV GH HQWUDGD� GHPRQVWUDGR QD )LJXUD ��D� H RXWUD SDUD� � � � � � � � � � � � � � � �

DSUHVHQWDU RV UHVXOWDGRV GRV FiOFXORV� GHPRQVWUDGR QD )LJXUD ��E�� WDPEpP IRUDP FULDGDV� � � � � � � � � � � �

FODVVHV�DGLFLRQDLV�SDUD�UHDOL]DomR�GRV�FiOFXORV��

�
���)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�$���
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-i R 0yGXOR % IRL GLYLGLGR HP GXDV SDUWHV� VHQGR D SULPHLUD HUD VLPLODU DR 0yGXOR $�� � � � � � � � � � � � � � � � �

FRP D GLIHUHQoD GH TXH R XVXiULR WDPEpP LQIRUPDUi R WDPDQKR GR EORFR GH PHPyULD HP� � � � � � � � � � � � � � � �

Q~PHUR GH SDODYUDV� SRLV QR 0yGXOR $ R WDPDQKR GH SDODYUD HUD UHVWULWR D XPD ~QLFD SDODYUD�� � � � � � � � � � � � � � � � �

1HVVH 0yGXOR WDPEpP IRL FULDGR XPD LQWHUIDFH GH HQWUDGD GH GDGRV H RXWUD SDUD DSUHVHQWDU RV� � � � � � � � � � � � � � � �

UHVXOWDGRV�GR�PHVPR��FRPR�LOXVWUD�D�ILJXUD����H�FODVVHV�DGLFLRQDLV�SDUD�HIHWXDU�RV�FiOFXORV��

�



)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�%����SDUWH���
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1D VHJXQGD SDUWH GR 0yGXOR %� IRL VROLFLWDGR TXH R VRIWZDUH IRVVH FDSD] GH FDOFXODU R� � � � � � � � � � � � � � � �

WDPDQKR GR EORFR GH PHPyULD HP E\WHV� OHYDQGR HP FRQWD TXH R XVXiULR IRUQHFHUi� R Q~PHUR� � � � � � � � � � � � � � � �

GH ELWV GR FDPSR GH tQGLFH GR HQGHUHoR� D ODUJXUD GR HQGHUHoR HP E\WHV H R RYHUKHDG GD� � � � � � � � � � � � � � � � � �

FDFKH�HP�E\WHV��FRQIRUPH�LOXVWUD�D�ILJXUD���D����

�

)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�%����SDUWH���
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2 0yGXOR & VROLFLWD TXH R VRIWZDUH VHMD FDSD] GH FDOFXODU R &3, ILQDO GH XP� � � � � � � � � � � � � � � �

SURFHVVDGRU VRE LQIOXrQFLD GDV IDOKDV GH FDFKH� 3DUD UHDOL]DU HVVH FiOFXOR� R XVXiULR GHYH� � � � � � � � � � � � � �

IRUQHFHU RV VHJXLQWHV SDUkPHWURV� IUHTXrQFLD GH RSHUDomR GR SURFHVVDGRU HP *+] �JLJDKHUW]��� � � � � � � � � � � �

ODWrQFLD SDUD DFHVVR D EORFR QD PHPyULD SULQFLSDO �PHPyULD 5$0�� HP QDQRVHJXQGRV�� � � � � � � � � � � �

ODWrQFLD SDUD DFHVVR D FDFKH GH GDGRV QtYHO � HP QV �QDQRVHJXQGRV�� ODWrQFLD SDUD DFHVVR D� � � � � � � � � � � � � � � �

FDFKH GH LQVWUXo}HV QtYHO � HP QV &3, EiVLFR GR SURFHVVDGRU� TXDQGR H[HFXWD VHP IDOKDV GH� � � � � � � � � � � � � � � �

FDFKH HP FLFORV� WD[D GH IDOKDV QD FDFKH QtYHO � H QtYHO � GH GDGRV �H[SUHVVD HP� � � � � � � � � � � � � � � � �

SRUFHQWDJHP�� WD[D GH IDOKDV QD FDFKH QtYHO � H QtYHO � GH LQVWUXo}HV H SHUFHQWXDO GH� � � � � � � � � � � � � � � �

LQVWUXo}HV�GR�/RDG�6WRUH��

2 VRIWZDUH GHYH UHDOL]DU RV FiOFXORV GR 0yGXOR & FRP H VHP D SUHVHQoD GD FDFKH GH� � � � � � � � � � � � � � � � �

QtYHO � �WDQWR SDUD LQVWUXo}HV FRPR SDUD GDGRV�� 3DUD LVVR� IRL FULDGR XPD LQWHUIDFH SDUD R� � � � � � � � � � � � � � � �

XVXDULR GLJLWDU H FRQILJXUDU RV SDUkPHWURV H RXWUD SDUD DSUHVHQWDU RV UHVXOWDGRV� FRQIRUPH� � � � � � � � � � � � �

PRVWUD D ILJXUD �� VHQGR TXH HVWD ~OWLPD IRL GLYLGLGD SDUD TXH RV UHVXOWDGRV SXGHVVHP VHU� � � � � � � � � � � � � � � �

DSUHVHQWDGRV FRP H VHP D FDFKH GH QtYHO� 2V FiOFXORV VmR UHDOL]DGRV SRU FODVVHV GLIHUHQWHV� � � � � � � � � � � � � � �

SDUD�PDQWHU�D�RUJDQL]DomR�H�IDFLOLWDU�QD�PDQXWHQomR�GR�PHVPR��FDVR�KDMD�QHFHVVLGDGH�� �
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)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�&���
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3DUD R 0yGXOR '� IRL VROLFLWDGR TXH R VRIWZDUH IRVVH FDSD] GH FDOFXODU R WDPDQKR WRWDO� � � � � � � � � � � � � � � �

HP .% GH XPD FDFKH DVVRFLDWLYD SRU FRQMXQWR GH Q YLDV� 2 XVXiULR GHYH IRUQHFHU D� � � � � � � � � � � � � � � �

FDSDFLGDGH HP .% GD FDFKH SDUD DUPD]HQDPHQWR GH LQIRUPDo}HV GR XVXiULR� ODUJXUD HP� � � � � � � � � � � � �

E\WHV GD SDODYUD �WDQWR SDUD GDGRV FRPR HQGHUHoRV�� R WDPDQKR GR EORFR GH PHPyULD HP� � � � � � � � � � � � � � �

Q~PHUR�GH�SDODYUDV�H�R�Q~PHUR�GH�YLDV�GD�FDFKH��FRQIRUPH�PRVWUD�D�ILJXUD����

�

�)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�'���
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3DUD R 0yGXOR ( IRL VROLFLWDGR TXH R VRIWZDUH FRQWDELOL]DVVH R Q~PHUR GH DFHUWRV H� � � � � � � � � � � � � � �

IDOKDV GH DFHVVR SDUD WUrV WLSRV GH FDFKH GLIHUHQWHV FDFKH GLUHWDPHQWH PDSHDGD FRP GH]HVVHLV� � � � � � � � � � � � � �

EORFRV GH XPD SDODYUD FDGD� FDFKH GLUHWDPHQWH PDSHDGD FRP TXDWUR EORFRV GH TXDWUR� � � � � � � � � � � � �

SDODYUDV FDGD H� SRU ILP� XPD FDFKH DVVRFLDWLYD GH TXDWUR YLDV� FRP GH]HVVHLV EORFRV DR WRGR�� � � � � � � � � � � � � � � �

VHQGR FDGD EORFR GH XPD SDODYUD� 2V HQGHUHoRV ILFDP DUPD]HQDGRV QXP DUTXLYR W[W� TXH VHUi� � � � � � � � � � � � � � �

DSRQWDGR SHOR XVXiULR QD LQWHUIDFH GH HQWUDGD GH GDGRV� FRQIRUPH LOXVWUD D ILJXUD ��D�� )RUDP� � � � � � � � � � � � � � �

FULDGDV WUrV FODVVHV GLVWLQWDV SDUD UHDOL]DU RV FiOFXORV �XPD SDUD FDGD FDFKH� H D LQWHUIDFH GH� � � � � � � � � � � � � � � �

H[LELomR GRV UHVXOWDGRV IRL WDPEpP GLYLGLGD HP WUrV DEDV� D SULPHLUD DSUHVHQWD R ~OWLPR� � � � � � � � � � � � � �

HQGHUHoR DUPD]HQDGR HP FDGD SRVLomR GH PHPyULD� D VHJXQGD DSUHVHQWD R Q~PHUR GH DFHUWRV� � � � � � � � � � � � � �

H IDOKDV SDUD FDGD EORFR� PDLV DEDL[R� DSUHVHQWD XPD GHVFULomR GHWDOKDGD GRV DFRQWHFLPHQWRV�� � � � � � � � � � � � �

FRPR� SRU H[HPSOR� VH KRXYH HUUR HOH LQIRUPD RQGH R GDGR GR HQGHUHoR IRL DUPD]HQDGR� (VWHV� � � � � � � � � � � � � � � �

HOHPHQWRV�HVWmR�DSUHVHQWDGRV�QD�ILJXUD���E���
�

�)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�(���
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$ SURSRVWD SDUD R 0yGXOR ) IRL GHVHQYROYHU XP VRIWZDUH SDUD HPXODU R� � � � � � � � � � � � �

FRPSRUWDPHQWR GRV VLVWHPDV 5$,' � H 5$,' �� GH PRGR TXH DPERV RV VLVWHPDV SRVVXtVVHP� � � � � � � � � � � � � � �

TXDWUR GLVFRV HP XP JUXSR GH SURWHomR H FDGD GLVFR SRVVXtVVH XP ~QLFR VHWRU GH � E\WHV� � � � � � � � � � � � � � � � �

�WDPDQKR GH XPD YDULiYHO LQWHLUD�� &RQIRUPH PRVWUDU D ILJXUD �� H[LVWH DSHQDV XPD LQWHUIDFH� � � � � � � � � � � � � �

QD SDUWH VXSHULRU� RQGH R XVXiULR SRGH JUDYDU XP GLVFR SRU YH] �FRP XP LQWHLUR� RX JUDYDU RV� � � � � � � � � � � � � � � � � �

� DR PHVPR WHPSR�FRP XP YHWRU GH � SRVLo}HV GH LQWHLUR�� SRUpP HOH SUHFLVD GHILQLU HP TXDO� � � � � � � � � � � � � � � � �

VLVWHPD�HOH�GHVHMD�JUDYDU��5$,'���RX�5$,'����

2 VLVWHPD WDPEpP WHP D FDSDFLGDGH GH VLPXODU XP HUUR HP XP KG H� DWUDYpV GR GLVFR� � � � � � � � � � � � � � � � �

GH SURWHomR� HOH FRQVHJXH UHVWDXUDU RV GDGRV GR GLVFR GDQLILFDGR� $ SDUWH GH VLPXODU R HUUR� � � � � � � � � � � � � � � �

ILFD FRQWLGD DR FHQWUR GD LQWHUIDFH GR PyGXOR� RQGH R XVXiULR VHOHFLRQD R GLVFR H R VLVWHPD� � � � � � � � � � � � � � � � �

�5$,'���RX����SDUD�VLPXODomR�GR�HUUR��

1D SDUWH LQIHULRU GD LQWHUIDFH� R VRIWZDUH DSUHVHQWD RV GDGRV FRQWLGRV HP FDGD GLVFR H� � � � � � � � � � � � � � �

R XVXiULR SRGH HVFROKHU R VLVWHPD H VROLFLWDU SDUD TXH VHMDP H[LELGRV RV GDGRV FRQWLGRV QRV �� � � � � � � � � � � � � � � � �

GLVFRV H QR GLVFR GH SURWHomR� 'XUDQWH D VLPXODomR GH HUUR� R XVXiULR SRGH JHUDU R HUUR H� � � � � � � � � � � � � � � � � �

YLVXDOL]i�OR WDPEpP QHVWH PHVPR VHWRU� 3DUD UHDOL]DU R FRQWUROH GRV VLVWHPDV 5$,' � H 5$,'� � � � � � � � � � � � � � �

�� SRVVXL XPD FODVVH SDUD JUDYDomR� XPD SDUD DUPD]HQDU RV GDGRV JUDYDGRV H XPD TXH� � � � � � � � � � � � � � �

FRQWUROD�D�VLPXODomR�H�FRUUHomR�GH�IDOKD��

�

)LJXUD�����,QWHUIDFHV�GR�PyGXOR�)���

�

�

&RP UHODomR DR 0yGXOR *� IRL VROLFLWDGR TXH R VRIWZDUH VLPXODVVH XPD FRPXQLFDomR� � � � � � � � � � � � �

DVVtQFURQD �YLD SURWRFROR �KDQGVKDNH�� HQWUH XP GLVSRVLWLYR H D PHPyULD SULQFLSDO� 3DUD LVVR� R� � � � � � � � � � � � � �

XVXiULR GHYH LQIRUPDU D ODWrQFLD GR EDUUDPHQWR H DWUDYpV GLVVR p SRVVtYHO FDOFXODU R WHPSR� � � � � � � � � � � � � � �

WRWDO GD FRPXQLFDomR DWUDYpV GR SURWRFROR� &RPR PRVWUD D ILJXUD �� D LQWHUIDFH GH UHVXOWDGRV� � � � � � � � � � � � � � �

GHVFUHYH SDVVR D SDVVR DV Do}HV GR SURWRFROR� H[LELQGR DV WUDQVLo}HV RFRUULGDV VREUH RV VLQDLV� � � � � � � � � � � � � � �

GH FRQWUROH� 3DUD TXH LVVR IRVVH SRVVtYHO� D PHPyULD IRL FRQVLGHUDGD XPD FODVVH H R� � � � � � � � � � � � � � �

GLVSRVLWLYR� RXWUD� $ FRPXQLFDomR IRL PRGHODGD DWUDYpV GD WURFD GH LQIRUPDo}HV HQWUH HVVDV� � � � � � � � � � � � �

FODVVHV 0HPyULD H 'LVSRVLWLYR� OHYDQGR HP FRQVLGHUDomR D ODWrQFLD GR EDUUDPHQWR� SDUD� � � � � � � � � � � �

FDOFXODU R WHPSR WRWDO� $ FDGD SDVVR HOH LQIRUPD R WHPSR H PRVWUD R TXH HVWi VHQGR UHDOL]DGR� � � � � � � � � � � � � � � � � �

QDTXHOH SDVVR� SDUD TXH KDMD XP PHOKRU HQWHQGLPHQWR SDUD R XVXiULR� H SRU ILP DSUHVHQWD R� � � � � � � � � � � � � � � �

WHPSR WRWDO JDVWR SDUD UHDOL]DU WRGRV RV SDVVRV GD FRPXQLFDomR� OHYDQGR HP FRQWD RV DWUDVRV� � � � � � � � � � � � � � �

GH�VLPXODomR��

)LJXUD�����,QWHUIDFHV�SDUD�HQWUDGD�GH�GDGRV��D��H�H[LELomR�GH�UHVXOWDGRV��E��QR�PyGXOR�*���

���������������� �
�������D� �����E��

�



���5(68/7$'26�(�&21&/86®(6�
�

&RQIRUPH GHPRQVWUD R JUiILFR GD ILJXUD �� XP UHVXOWDGR SDUFLDO LPSRUWDQWH UHVXOWDQWH� � � � � � � � � � � �

GR HVIRUoR GH GHVHQYROYLPHQWR GR WUDEDOKR SURSRVWR IRL R DXPHQWR GD PpGLD GH DSURYDomR GD� � � � � � � � � � � � � � �
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TXH SUHFLVDYD GH XP FRQKHFLPHQWR EDVWDQWH DPSOR SDUD LPSOHPHQWDU R VRIWZDUH VROLFLWDGR� � � � � � � � � � � �
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UiSLGD FULDomR GH JDEDULWRV� SDUD SUREOHPDV IRUPXODGRV HP DXOD� SRU PHLR GH XPD LQWHUIDFH� � � � � � � � � � � � � �

JUiILFD LQWXLWLYD� (VSHUD�VH WDPEpP TXH RV DFDGrPLFRV GDV IXWXUDV WXUPDV GHVWD GLVFLSOLQD� � � � � � � � � � � �

SRVVDP WDPEpP DWXDU QR DSULPRUDPHQWR GHVWH VRIWZDUH� GH PRGR D DPSOLDU R VHX URO GH� � � � � � � � � � � � � � �

UHFXUVRV SDUD VXSRUWH DR DSUHQGL]DGR� IDFLOLWDQGR� GHVWH PRGR� DLQGD PDLV R HVWXGR GD� � � � � � � � � � � � �
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