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$�(YROXomR�GDV
5HGHV�GH�&RPSXWDGRUHV

3URI��'U��-RVp�$XJXVWR�6XUXDJ\
0RQWHLUR

0HVWUDGR�HP�5HGHV�GH
&RPSXWDGRUHV���81,)$&6

ZZZ�VYQ�FRP�EU�VXUXDJ\

5RWHLUR

❚ ,QWURGXomR

❚ (YROXomR�GDV�$SOLFDo}HV
❚ 1RYRV�5HTXLVLWRV�SDUD�DV�$SOLFDo}HV
❚ $�(YROXomR�GDV�5HGHV�/RFDLV
❚ $�(YROXomR�GDV�5HGHV�0HWURSROLWDQDV
❚ $�(YROXomR�GDV�5HGHV�GH�/RQJD�'LVWkQFLD
❚ $�(YROXomR�GDV�5HGHV�GH�$FHVVR
❚ $�(YROXomR�GDV�7HFQRORJLDV�GH�7UDQVPLVVmR
❚ $�(YROXomR�GD�,QWHUQHW
❚ 4XHVW}HV�D�VHUHP�HVWXGDGDV
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,QWURGXomR

❚ 2�TXH�VmR�UHGHV�GH�FRPSXWDGRUHV��D�,QWHUQHW

❚ &ODVVLILFDomR�GDV�5HGHV��/$1V��0$1V��:$1V

❚ 0RGDOLGDGHV�GH�&RPXWDomR

❚ 0RGHOR�GH�UHIHUrQFLD

❚ %DFNERQHV�H�5HGHV�GH�$FHVVR

❚ 5HGHV�0yYHLV

5HGHV�GH�&RPSXWDGRUHV

❚ &ROHomR�LQWHUFRQHFWDGD�GH�FRPSXWDGRUHV
DXW{QRPRV�

❚ 0RWLYDo}HV�
❙ FRPSDUWLOKDPHQWR�GH�UHFXUVRV

❙ DOWD�FRQILDELOLGDGH

❙ HFRQRPLD�ILQDQFHLUD

❙ HVFDODELOLGDGH

❙ PHLR�GH�FRPXQLFDomR�SRGHURVR
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$�,QWHUQHW
❚ PLOK}HV�GH�GLVSRVLWLYRV�GH

FRPSXWDomR�FRQHFWDGRV�
KRVWV��VLVWHPDV�ILQDLV
❙ ZRUNVWDWLRQV GH SFV� VHUYLGRUHV

❙ WHOHIRQHV FRP 3'$¶V�
WRUUDGHLUDV

URGDQGR�DSOLFDo}HV�GH�UHGH

❚ HQODFHV�GH�FRPXQLFDomR
❙ ILEUD� FREUH� UiGLR� VDWpOLWH

❚ URWHDGRUHV��HQFDPLQKDP
SDFRWHV��SHGDoRV��GH�GDGRV
DWUDYpV�GD�UHGH

,63 ORFDO

5HGH GD
HPSUHVD

,63 UHJLRQDO

URWHDGRU ZRUNVWDWLRQ

VHUYLGRU
PyYHO

&ODVVLILFDomR�GDV�UHGHV

(LAN)

(MAN)

(WAN)
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'HQRPLQDo}HV�GDV�5HGHV

❚ 5HGHV�/RFDLV��/$1���/RFDO�$UHD�1HWZRUN�

❚ 5HGHV�0HWURSROLWDQDV��0$1���0HWURSROLWDQ
$UHD�1HWZRUN�

❚ 5HGHV�GH�/RQJD�'LVWkQFLD��:$1���:LGH�$UHD
1HWZRUN�

&RPXWDomR�GH�&LUFXLWRV

5HFXUVRV�ILP�D�ILP�VmR
UHVHUYDGRV�SDUD�D
FKDPDGD�

❚ %DQGD�GR�HQODFH�
FDSDFLGDGH�GRV�FRPXWDGRUHV

❚ UHFXUVRV�GHGLFDGRV��VHP
FRPSDUWLOKDPHQWR

❚ GHVHPSHQKR�WLSR�FLUFXLWR
�JDUDQWLGR�

❚ QHFHVVLWD�HVWDEHOHFLPHQWR�GH
FRQH[mR
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&RPXWDomR�GH�3DFRWHV
&DGD�IOX[R�GH�GDGRV�ILP�D�ILP

p�GLYLGLGR�HP�SDFRWHV

❚ SDFRWHV�GRV�XVXiULRV�$��%
FRPSDUWLOKDP�RV�UHFXUVRV
GD�UHGH

❚ FDGD�SDFRWH�XVD�WRGD�D
EDQGD�GR�FDQDO

❚ UHFXUVRV�VmR�XVDGRV�TXDQGR
QHFHVViULR�

'LVSXWD�SRU�UHFXUVRV�

❚ D�GHPDQGD�WRGDO�SHORV
UHFXUVRV�SRGH�VXSHUDU�D
TXDQWLGDGH�GLVSRQtYHO

❚ FRQJHVWLRQDPHQWR�
SDFRWHV�VmR�HQILOHLUDGRV�
HVSHUDP�SDUD�XVDU�R
HQODFH

❚ DUPD]HQD�H�UHWUDQVPLWH�
SDFRWHV�VH�GHVORFDP�XPD
HWDSD�SRU�YH]

❙ WUDQVPLWH�QXP�HQODFH

❙ HVSHUD�D�YH]�QR
SUy[LPR

'LYLVmR GD EDQGD HP ³SHGDoRV´

$ORFDomR GHGLFDGD

5HVHUYD GH UHFXUVRV

&RPXWDomR�GH�SDFRWHV�YHUVXV
FRPXWDomR�GH�FLUFXLWRV

❚ (QODFH�GH���0ELW

❚ FDGD�XVXiULR�
❙ ���.ESV TXDQGR ³DWLYR´

❙ DWLYR ��� GR WHPSR

❚ FRPXWDomR�SRU
FLUFXLWRV�
❙ �� XVXiULRV

❚ FRPXWDomR�SRU�SDFRWHV�
❙ FRP �� XVXiULRV�

SUREDELOLGDGH ! �� DWLYRV
PHQRU TXH �����

$�FRPXWDomR�GH�SDFRWHV�SHUPLWH�TXH�PDLV�XVXiULRV
XVHP�D�UHGH�

1�XVXiULRV

(QODFH�GH
��0ESV
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3LOKD�GH�SURWRFRORV�,QWHUQHW
❚ DSOLFDomR��Gi�VXSRUWH�D�DSOLFDo}HV�GH

UHGH
❙ IWS� VPWS� KWWS

❚ WUDQVSRUWH��WUDQVIHUrQFLD�GH�GDGRV
KRVW�D�KRVW
❙ WFS� XGS

❚ UHGH��URWHDPHQWR�GH�GDWDJUDPDV�GD
RULJHP�DWp�R�GHVWLQR
❙ LS� SURWRFRORV GH URWHDPHQWR

❚ HQODFH��WUDQVIHUrQFLD�GH�GDGRV�HQWUH
HOHPHQWRV�GH�UHGH�YL]LQKRV
❙ SSS� HWKHUQHW

❚ ItVLFD��ELWV�³QR�ILR´

DSOLFDomR

WUDQVSRUWH

UHGH

HQODFH

ItVLFD

&DPDGDV��FRPXQLFDomR�OyJLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

UHGH
HQODFH
ItVLFD

&DGD�FDPDGD�

❚ GLVWULEXtGD

❚ DV�³HQWLGDGHV´
LPSOHPHQWDP
DV�IXQo}HV�GDV
FDPDGDV�HP
FDGD�Qy

❚ DV�HQWLGDGHV
H[HFXWDP
Do}HV��WURFDP
PHQVDJHQV
HQWUH�SDUFHLUDV
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&DPDGDV��FRPXQLFDomR�OyJLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

UHGH
HQODFH
ItVLFD

GDGRV

GDGRV
([���WUDQVSRUWH
❚ UHFHEH GDGRV GD

DSOLFDomR

❚ DGLFLRQD HQGHUHoR H
YHULILFDomR GH HUUR
SDUD IRUPDU R
³GDWDJUDPD´

❚ HQYLD R GDWDJUDPD
SDUD D SDUFHLUD

❚ HVSHUD TXH D
SDUFHLUD DFXVH R
UHFHELPHQWR �DFN�

❚ DQDORJLD� FRUUHLR

GDGRV

WUDQVSRUWH

WUDQVSRUWH

DFN

&DPDGDV��FRPXQLFDomR�ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

UHGH
HQODFH
ItVLFD

GDGRV

GDGRV
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&DPDGDV�GH�SURWRFRORV�H
GDGRV

&DGD�FDPDGD�UHFHEH�GDGRV�GD�FDPDGD�VXSHULRU

❚ DGLFLRQD�LQIRUPDomR�QR�FDEHoDOKR�SDUD�FULDU�XPD�QRYD
XQLGDGH�GH�GDGRV

❚ SDVVD�D�QRYD�XQLGDGH�GH�GDGRV�SDUD�D�FDPDGD�LQIHULRU

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

DSOLFDomR
WUDQVSRUWH

UHGH
HQODFH
ItVLFD

IRQWH GHVWLQR

0

0

0

0

+W

+W+U

+W+U+H

0

0

0

0

+W

+W+U

+W+U+H

PHQVDJHP

VHJPHQWR

GDWDJUDPD

TXDGUR

7LSRV�GH�6HUYLoRV

❚ �6HUYLoRV�2ULHQWDGRV�D�&RQH[}HV
❙ 7UDQVIHUrQFLD�GH�DUTXLYRV

❚ �6HUYLoRV�1mR�2ULHQWDGRV�D�&RQH[}HV
❙ 'DWDJUDPDV
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5HGHV�GH�DFHVVR�VHP�ILR
�ZLUHOHVV�

❚ UHGH�GH�DFHVVR
FRPSDUWLOKDGR�VHP�ILR
FRQHFWD�R�VLVWHPD�ILQDO
DR�URWHDGRU

❚ /$1V�VHP�ILR�
❙ RQGDV GH UiGLR VXEVWLWXHP

RV ILRV

❙ H[�� /XFHQW :DYHODQ ��
0ESV

❚ DFHVVR�VHP�ILR�FRP
PDLRU�FREHUWXUD
❙ &'3'� DFHVVR VHP ILR DR

URWHDGRU GR ,63 DWUDYpV GD
UHGH FHOXODU

HVWDomR�
EDVH

KRVWV�
PyYHLV

URWHDGRU

(YROXomR�GDV�$SOLFDo}HV

❚ &RUUHLR�HOHWU{QLFR
❚ 7UDQVIHUrQFLD�GH�DUTXLYRV
❚ /RJLQ�UHPRWR
❚ 6HUYLoRV�GH�FRQVXOWD
❚ 1DYHJDGRUHV
❚ 9R]
❚ 9LGHRFRQIHUrQFLD
❚ 9LVXDOL]DomR�UHPRWD
❚ 5HDOLGDGH�9LUWXDO
❚ )HUUDPHQWDV�GH�&RODERUDomR
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2�3URMHWR�,QWHUQHW��

❚ KWWS���ZZZ�LQWHUQHW��HGX

❚ &ULDGR�HP���������SRU����8QLYHUVLGDGHV��FRQWD�KRMH
FRP�PDLV�GH�����

❚ )LQDOLGDGH��DFHOHUDU�R�SUy[LPR�HVWiJLR�GH
GHVHQYROYLPHQWR�GD�,QWHUQHW�QD�DFDGHPLD��DWUDYpV�GR
GHVHQYROYLPHQWR�GH�XPD�QRYD�IDPtOLD�GH�DSOLFDo}HV
DYDQoDGDV�

❚ 3DUFHLURV��XQLYHUVLGDGHV��JRYHUQR�H�LQG~VWULD

$SOLFDo}HV�GD�,QWHUQHW�

❚ 4XDLV�VmR�DV�DSOLFDo}HV�FDUDFWHUtVWLFDV�GD
,QWHUQHW�"

❚ (ODV�PHOKRUDP�TXDOLWDWLYD�H�TXDQWLWDWLYDPHQWH�D
IRUPD�FRPR�FRQGX]LPRV�SHVTXLVD�H�QRV
HQYROYHPRV�FRP�HQVLQR�H�DSUHQGL]DGR

❚ (ODV�UHTXHUHP�UHGHV�DYDQoDGDV
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([HPSORV�GH�$SOLFDo}HV

❚ &RODERUDomR�GH�SHVTXLVD�H�,QVWUXomR� LQWHUDWLYDV
EDVHDGDV�HP�UHGHV�

❚ 6LPXODomR�H�0RGHODJHP�EDVHDGD�HP�VHQVRUHV�
HP�WHPSR�UHDO�

❚ &RPSXWDomR�SDUDOHOD��HP�P~OWLSORV�VLWHV��H
SURFHVVDPHQWR�GH�EDQFR�GH�GDGRV�HP� ODUJD
HVFDOD�

❚ 7HOHLPHUVmR���UHDOLGDGH�YLUWXDO�FRPSDUWLOKDGD

$SOLFDo}HV

❚ &RODERUDomR�H�HQVLQR
LQWHUDWLYRV

❚ $FHVVR�D�LQVWUXPHQWRV
FLHQWtILFRV�UHPRWRV�HP
WHPSR�UHDO

  Images courtesy of  the
University of Michigan
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$SOLFDo}HV��FRQW�
❚ &iOFXOR�HP

SURFHVVDGRUHV�UHPRWRV�H
SURFHVVDPHQWR�GH�EDQFR
GH�GDGRV�GH�ODUJD�HVFDODV

❚ 5HDOLGDGH�9LUWXDO
FRPSDUWLOKDGD

❚ 4XDOTXHU�FRPELQDomR�GDV
DSOLFDo}HV�DFLPD�

Images courtesy of NCAR
an Univ of Illinois-Chicago

1RYRV�5HTXLVLWRV�SDUD�DV
$SOLFDo}HV

❚ %DL[R�UHWDUGR
❚ 9DORU�Pi[LPR�GH�YDULDomR�GR�DWUDVR
❚ $OWD�YD]mR
❚ %DL[D�SHUGD�GH�LQIRUPDomR
❚ 4XDOLGDGH�GH�6HUYLoR�'LIHUHQFLDGD
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$�(YROXomR�GDV�5HGHV�/RFDLV

❚ (WKHUQHW��7RNHQ�5LQJ��7RNHQ�%XV
❚ )'',
❚ $70
❚ )DVW�(WKHUQHW
❚ *LJDELW�(WKHUQHW
❚ ���*LJDELW�(WKHUQHW

3DGU}HV�,(((����

❚ ��������,QWURGXomR�H�3ULPLWLYDV�GD�LQWHUIDFH

❚ ��������//&��/RJLFDO�/LQN�&RQWURO�

❚ ��������&60$�&'

❚ ��������%DUUD�FRP�SDVVDJHP�GH�SHUPLVVmR

❚ ��������$QHO�FRP�SDVVDJHP�GH�SHUPLVVmR

❚ ��������'4'%

❚ ���
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3DGUmR�,(((�������H
(WKHUQHW

❚ 5HGH�ORFDO�&60$�&'���SHUVLVWHQWH

❚ %DVHDGR�HP�VLVWHPD�&60$�&'�GH������0ESV�FRQVWUXtGR
SHOD�;HUR[�3$5&�������

❚ ;HUR[��'(&�H�,QWHO�HVWDEHOHFHUDP�XP�SDGUmR�SDUD�R
(WKHUQHW�D���0ESV�

❚ (VWH�SDGUmR�VHUYLX�GH�EDVH�SDUD�R�SDGUmR������

❚ $�GLIHUHQoD�p�TXH�R�������GHILQH�XPD�IDPtOLD�GH
VLVWHPDV�YDULDQGR�GH���D����0ESV�XWLOL]DQGR�GLYHUVRV
PHLRV�GH�WUDQVPLVVmR

&DEHDPHQWR�GR������

10Base5 10Base2 10Base-T
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'HWHFomR�GH�&ROLV}HV

/$1V�������&RPXWDGDV

❚ 2EMHWLYR��$XPHQWR�GD�WD[D�WRWDO�GH�WUDQVPLVVmR
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,(((��������%DUUD�FRP
3DVVDJHP�GH�3HUPLVVmR

❚ $V�HVWDo}HV�QD�EDUUD� IRUPDP�XP�DQHO�OyJLFR�
RQGH�FDGD�XPD�FRQKHFH�D�LGHQWLGDGH�GD
HVWDomR�TXH�SUHFHGH�H�VXFHGH

,(((��������$QHO�FRP
3DVVDJHP�GH�SHUPLVVmR
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&RPSDUDomR�HQWUH
�������������H������

Característica         802.3                     802.4             802.5
Determinação
do acesso
Restrição do
comp. pacote

Disputa                      Permissão      Permissão

Maior que 2 vezes o   Nenhuma      Nenhuma
atraso de propagação

Inclusão/exclusão On the fly                    Simples        Cuidadosa
de estações
Transmissão                Cabo passivo              TV/modem    Digital
 Prioridade                   Não implementa         Implementa    Implementa

 Canais múltiplos          Não suporta                Suporta           Não suporta
Bom desempenho        Carga baixa                Carga alta        Carga alta

Vantagem principal     Simplicidade              Acesso ctl Simplicidade/
Acesso ctl

Desvantagem               Desempenho             Complexo       Monitoração
principal                                                                                centralizada

)'',

❚ )LEHU�'LVWULEXWHG�'DWD�,QWHUIDFH

❚ $QHO�FRP�SDVVDJHP�GH�SHUPLVVmR�D�����0ESV

❚ 'LIHUHQoD�GR�������
❙ XPD HVWDomR SRGH LQVHULU XPD QRYD SHUPLVVmR DVVLP TXH WLYHU

WHUPLQDGR GH WUDQVPLWLU RV VHXV TXDGURV

❚ 8VD�ILEUD�PXOWLPRGR

❚ 'LVWkQFLDV�GH�DWp�����NP�FRP�DWp������HVWDo}HV
FRQHFWDGDV
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)'',

❚ ��DQpLV�FRQFrQWULFRV��VH�KRXYHU�XPD�IDOKD�RV�GRLV�DQpLV
SRGHP�VHU�XQLGRV�SDUD�IRUPDU�XP�DQHO�FRP�
DSUR[LPDGDPHQWH��R�GREUR�GR�FRPSULPHQWR�

$QHO�)'',�FRPR�EDFNERQH
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5HGHV�GH�FRPXQLFDo}HV
FRP�D�5'6,�)/��%,6'1�

Telefone

Computador pessoal

Videoconferência

Mainframe

Telex

Rede ATM

(Proposta em 1984; Padronização 1993)

&DUDFWHUtVWLFDV�3ULQFLSDLV
GD�5'6,�)/

❚ 8WLOL]D�R�0RGR�GH�7UDQVIHUrQFLD�$VVtQFURQR
�$70���$V\QFKURQRXV�7UDQVIHU�0RGH�

❚ &RPXWDomR�GH�FpOXODV
❙ 3'8�GH����E\WHV�VHQGR���GH�FDEHoDOKR

❚ &DPDGD�GH�$GDSWDomR�DGDSWD�R�VHUYLoR
GHVHMDGR�DR�$70

❚ 4XDOLGDGH�QHJRFLDGD�GH�VHUYLoR��4R6�

❚ &DWHJRULDV�GH�6HUYLoR��&%5��9%5��$%5��8%5�
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0RGHOR�GH�5HIHUrQFLD�GRV
3URWRFRORV�GD�5'6,�)/

ATM Adaptation Layer

ATM Layer 

Physical Layer 

Plane Management

Control Plane User Plane

Layer Management

Higher Layer 
Protocols and 

Functions

Higher Layer 
Protocols and 
   Functions

&DWHJRULDV�GH�VHUYLoR

CBR
Fixa, recursos garantidos

rt-VBR
Permite multiplexação esta-
tística; aproveita-se da pequena
tolerância a perdas (inclui VBR
com taxa alocada pelo pico como
caso especial)

UBR
“Best-effort”; nenhum controle
explícito ou descrição da fonte;
adaptaçãode taxa e recuperação
de perdas nos pontos terminais.

nrt-VBR
Adiciona reserva
explícita de recursos;
melhora perdas e
atraso.

ABR
Usa realimentação
para melhorar
perda e justiça.

Tempo Real Não-Tempo Real
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3DUkPHWURV�GH�7UiIHJR

❚ 3&5���3HDN�&HOO�5DWH

❚ PD[&7'���0D[LPXP�&HOO�7UDQVIHU�'HOD\

❚ &'97���&HOO�'HOD\�9DULDWLRQ�7ROHUDQFH

❚ 6&5���6XVWDLQDEOH�&HOO�5DWH

❚ 0%6���0D[LPXP�%XUVW�6L]H

❚ 0&5���0LQLPXP�&HOO�5DWH

❚ &/5���&HOO�/RVV�5DWH

4XDOLGDGH�GR�6HUYLoR��4R6�

❚ 4R6 �4XDOLW\ RI 6HUYLFH� p GHILQLGD QD (���� FRPR VHQGR R HIHLWR
FROHWLYR GR GHVHPSHQKR GR VHUYLoR H TXH GHWHUPLQD R JUDX GH
VDWLVIDomR GR XVXiULR GHVWH VHUYLoR�

❚ $ ,���� WUDWD GH DVSHFWRV GD TXDOLGDGH GR VHUYLoR FXMRV SDUkPHWURV
SRVVDP VHU LGHQWLILFDGRV H TXH SRVVDP VHU GLUHWDPHQWH REVHUYDGRV
H PHGLGRV QR SRQWR QR TXDO R VHUYLoR p DFHVVDGR SHOR XVXiULR�

❚ ([HPSORV�

❙ 7D[D GH 3HUGD GH FpOXODV �&/5 � &HOO /RVV 5DWH�

❙ $WUDVR GH WUDQVIHUrQFLD GH FpOXOD

❙ 9DULDFmR GR DWUDVR GD FpOXOD �&'9 � &HOO 'HOD\ 9DULDWLRQ�
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&RQWUROHV�GH�7UiIHJR�H�GH
&RQJHVW�

❚ &RQWUROH�GH�$GPLVVmR�GH�&KDPDGDV��&$&�

❚ &RQWUROH�GH�3DUkPHWURV�GH�8VR��83&�
❚ 'HVFDUWH�6HOHWLYR�GH�&pOXODV
❚ 0ROGDJHP�GH�7UiIHJR��7UDIILF�6KDSLQJ�
❚ ([SOLFLW�)RUZDUG�&RQJHVWLRQ�,QGLFDWLRQ
❚ *HUHQFLDPHQWR�GH�5HFXUVRV�XVDQGR�&DPLQKRV
9LUWXDLV

❚ 'HVFDUWH�GH�4XDGURV
❚ &RQWUROH�*HQpULFR�GH�)OX[R
❚ &RQWUROH�GH�)OX[R�GR�$%5

)DVW�(WKHUQHW

❚ $SURYDGR�HP�-XQKR�GH������FRPR�,(((������X

❚ ����0ESV�FRP�R�XVR�GH�KXEV

❚ &DEHDPHQWR�
❙ ���%DVH�7� �� SDUHV GH 873 FDWHJRULD ��

❙ ���%DVH�7; �� SDUHV GH 873 FDWHJRULD �� )XOO GXSOH[�

❙ ���%DVH�); �� SDUHV GH ILEUD PXOWLPRGR�

❚ +XEV�
❙ KXE FRPSDUWLOKDGR

❙ KXE FRPXWDGR
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*LJDELW�(WKHUQHW

❚ 3DGURQL]DGR�HP�-XOKR������FRPR�,(((������]

❚ 8WLOL]D�R�PHVPR�SURWRFROR�&60$�&'��PHVPR�IRUPDWR�H
PHVPR�WDPDQKR�GR�TXDGUR

❚ 2SHUDomR�KDOI�RX�IXOO�GXSOH[

❚ 1RYR�VORW�GH�����E\WHV��GLkPHWUR�GH�FROLVmR�GH����P��

❚ 3DFNHW�EXUVWLQJ�WUDQVPLVVmR�HP�FRQMXQWR�GH�SDFRWHV
SHTXHQRV�

❚ *LJDELW�(WKHUQHW�$OOLDQFH�
❙ KWWS���ZZZ�JLJDELW�HWKHUQHW�RUJ

❚ Gig Ethernet Surpassing ATM As Backbone
❚ Gigabit Ethernet has displaced ATM as the preferred campus

backbone infrastructure following years of delays in key standards and
component technology.

❚ Customers will buy more than 334,000 Gigabit Ethernet switch ports
in the second quarter, compared with about 200,000 ATM LAN ports,
according to projections released this week by the Dell'Oro Group. It
will be the first time that quarterly shipments of Gigabit Ethernet
outstrip those of ATM.

Friday, June 4, 1999



24

$�(YROXomR�GDV�5HGHV
0HWURSROLWDQDV

❚ )'',
❚ '4'%
❚ $70

'4'%

❚ 'LVWULEXWHG�4XHXH�'XDO�%XV��,(((�������
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'4'%

❚ &DGD�SRQWR�WHUPLQDO�JHUD�FRQWLQXDPHQWH�XP
IOX[R�GH�FpOXODV�GH����E\WHV

❚ &DGD�FpOXOD�FRQWpP����E\WHV�GH�FDUJD�~WLO

❚ 'LVWkQFLDV�GH�DWp�����NP

❚ 9HORFLGDGH�GH����0ESV

$�(YROXomR�GDV�5HGHV�GH
/RQJD�'LVWkQFLD

❚ ;���
❚ )UDPH�5HOD\
❚ $70
❚ 5HGHV�ÏSWLFDV
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;���
❚ 3DGUmR�GH�DFHVVR�D�XPD�UHGH�FRPXWDGD�SRU
SDFRWHV�

❚ 3ULPHLUD�DSURYDomR��������SHOR�HQWmR�&&,77�

❚ ,QWHUIDFH�HQWUH�XP�(TXLSDPHQWR�7HUPLQDO�GH
'DGRV��'7(��H�XP�(TXLSDPHQWR�GH
7HUPLQDomR�GH�&LUFXLWRV�GH�'DGRV��'&(��

❚ 1tYHLV�
❙ )tVLFR

❙ (QODFH

❙ 3DFRWH

,QWHUIDFH�;���

Físico

Enlace

Pacote

DCE

Físico

Enlace

Pacote

Processo do
usuário

DTE

Interface física X.21

Interface lógica de Enlace (LAP-B)

Interface de múltiplos canais lógicos

Para processo 
do usuário
remoto
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;�����1tYHO�)tVLFR

❚ 1tYHO�ItVLFR�GR�;���

❚ 2SFLRQDOPHQWH�SRGH�VHU�XVDGR�R�;����ELV�TXH�p
VHPHOKDQWH�DR�56�����&

❚ (VSHFLILFD�XP�FRQHFWRU�GH����SLQRV�

❚ &RPSHQVD�D�PHQRU�TXDQWLGDGH�GH�FLUFXLWRV�FRP
PDLV�OyJLFD�QDV�LQWHUIDFHV�'7(�H�'&(

❚ 7UDQVPLVVmR�VtQFURQD��EDODQFHDGD�RX�QmR�
EDODQFHDGD

;�����1tYHO�GH�(QODFH

❚ /$3�%��/LQN�$FFHVV�3URFHGXUH��%DODQFHG�PRGH�

❚ 6XEFRQMXQWR�GR�PRGR�EDODQFHDGR�DVVtQFURQR�GR
+'/&�
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;�����1tYHO�GH�3DFRWH

❚ 2ULHQWDGR�D�FRQH[mR

❚ &LUFXLWRV�9LUWXDLV�
❙ 3HUPDQHQWHV��39&��3HUPDQHQW�9LUWXDO�&LUFXLW�

❙ &RPXWDGRV��69&��6ZLWFKHG�9LUWXDO�&LUFXLW�

)UDPH�5HOD\

❚ 6XUJLX�QR�ILQDO�GRV�DQRV����FRPR�UHVSRVWD�jV
VHJXLQWHV�WHQGrQFLDV�
❙ &UHVFLPHQWR�GH�DSOLFDo}HV�GH�DOWD�YHORFLGDGH�H�YD]mR
�JUiILFRV�DR�LQYpV�GH�WH[WR�

❙ 3UROLIHUDomR�GH�GLVSRVLWLYRV�WHUPLQDLV�LQWHOLJHQWHV�H
UHGHV�ORFDLV

❙ &UHVFLPHQWR�QD�GLVSRQLELOLGDGH�GH�OLQKDV�GH
WUDQVPLVVmR�GLJLWDLV�GH�DOWD�YHORFLGDGH�H
SUDWLFDPHQWH�OLYUH�GH�HUURV�

❚ )RL�FRQFHELGR�FRPR�SDUWH�GD�5'6,�)(��,6'1�
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)UDPH�5HOD\

❚ 3URWRFROR�VLPSOHV�SDUD�XPD�UHGH�UiSLGD�H�GH
TXDOLGDGH
❙ 1mR�HIHWXD�FRQWUROH�IOX[R�H�UHFRQKHFLPHQWRV

❚ 2ULHQWDGR�D�FRQH[mR

❚ ��1tYHLV��ItVLFR�H�HQODFH

❚ 8WLOL]D�39&V�RX�69&V

❚ )DVW1HW��(PEUDWHO��H�%DKLD�)UDPH�5HOD\

,QWHUFRQH[mR�GH�/$1V�
6ROXomR�7UDGLFLRQDO
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,QWHUFRQH[mR�GH�/$1V�
6ROXomR�FRP�)UDPH�5HOD\

$�(YROXomR�GDV�5HGHV�GH
$FHVVR

❚ SDU�PHWiOLFR���DQDOyJLFR
❚ SDU�PHWiOLFR���GLJLWDO
❚ 5'6,
❚ 79�D�FDER
❚ ['6/
❚ :LUHOHVV
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$FHVVR�UHVLGHQFLDO��DFHVVR
SRQWR�D�SRQWR

❚ 'LVFDGR��'LDOXS��YLD�PRGHP

❙ DFHVVR�GLUHWR�DR�URWHDGRU�GH
DWp���.ESV

❚ 5'6,�,6'1��UHGH�GLJLWDO�GH
VHUYLoRV�LQWHJUDGRV��FRQH[mR
GLJLWDO�GH����.ESV�DR�URWHDGRU

❚ $'6/��DV\PPHWULF�GLJLWDO
VXEVFULEHU�OLQH

❙ DWp���0ESV�FDVD�DR�URWHDGRU

❙ DWp���0ESV�URWHDGRU�SDUD�FDVD

❙ LQVWDODomR�GH�$'6/���)DVW
,QWHUQHW��7HOHPDU�

5HGHV�GH�FRPXQLFDo}HV
DQWHV�GD�5'6,

Enlace privado de microondas
ou de satélite

Telefone

Computador pessoal Modem

Videoconferência

Mainframe

Telex

Rede Telefônica
(comutada por circuitos)

Rede de Dados
(comutada por pacotes)

Rede de Telex
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5HGHV�GH�FRPXQLFDo}HV
FRP�D�5'6,�)(��1,6'1�

Telefone

Computador pessoal

Videoconferência

Mainframe

Telex

Rede Telefônica (comutada por circuitos)

Serviços especializados (ex. alarme)

Rede de sinalização de canal comum

Redes de dados (comutada por pacotes)

Redes especializadas (ex. Telex)

(Proposta em 1971; Padronização 1988)

5'6,�)(

❚ ,QWHUIDFHV�SDGURQL]DGDV

❙ %5,��DFHVVR�EiVLFR����%���'

❙ 35,��DFHVVR�SULPiULR��
❘ ��%���'���(8$�H�-DSmR�

❘ ��%���'���(XURSD�H�UHVWR�GR�PXQGR�



33

$FHVVR�UHVLGHQFLDO��FDEOH
PRGHPV

❚ +)&��K\EULG�ILEHU�FRD[
❙ DVVLPpWULFR� DWp ��0ESV
VXELGD �XSVWUHDP�� � 0ESV
GHVFLGD �GRZQVWUHDP�

❚ UHGH�GH�FDERV�H�ILEUD
FRQHFWDP�DV�UHVLGrQFLDV�DR
URWHDGRU�GR�,63
❙ DFHVVR FRPSDUWLOKDGR DR
URWHDGRU SHODV UHVLGrQFLDV

❙ TXHVW}HV� FRQJHVWLRQDPHQWR�
GLPHQVLRQDPHQWR

❚ LPSODQWDomR��GLVSRQtYHO
DWUDYpV�GH�HPSUHVDV�GH�79
D�FDER��H[���$-$72��79$�

$'6/

❚ $V\PPHWULF�'LJLWDO�6XEVFULEHU�/LQH

❚ $�LGpLD�p�DSURYHLWDU�R�SDU�WUDQoDGR�GDV�OLQKDV�GH
DVVLQDQWH�SDUD�WUDQVPLWLU�D�WD[DV�PDLV�HOHYDGDV�
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0RGHOR�GH�5HIHUrQFLD�GR
6LVWHPD

ATU-C

ATU-C

ATU-C

ATU-C

Difusão
Digital

Rede de
Faixa Larga

Rede de
Faixa Estreita

Gerenciamento
de Rede

Nó de
Acesso

ATU-R
Linha

ET

ET

ET

PSTN

Tele-
fone(s)

POTS-C POTS-R

Rede de
Distribuição

Interna

VC VA U-C2 U-C U-R U-R2 T-SM T

BSplitter

(VSHFWUR�GH�)UHT�rQFLDV
SDUD�$'6/�H�*�/LWH
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$�(YROXomR�GDV�7HFQRORJLDV�GH
7UDQVPLVVmR

❚ WUDQVPLVVmR�GLJLWDO��SOHVLRFUyQD
❚ 621(7�6'+
❚ :'0
❚ ':'0

0XOWLSOH[DomR�SRU�'LYLVmR
GH�7HPSR��7'0�

❚ 3&0  3XOVH &RGH 0RGXODWLRQ

❙ 7UDQVPLWH D FRGLILFDomR ELQiULD �� RX � ELWV� GR QtYHO GR VLQDO DQDOyJLFR
QR LQVWDQWH GD DPRVWUDJHP�

❙ 3HOR WHRUHPD GH 1\TXLVW� SDUD VH UHFRQVWLWXLU ILHOPHQWH XP VLQDO
DQDOyJLFR FRP ODUJXUD GH EDQGD GH � N+] VmR QHFHVViULDV �����
DPRVWUDV SRV VHJXQGR� 2X� XPD DPRVWUD D FDGD ��� µVHJ�

❚ '6� �RX 7���

❙ TXDGUR FRP �� DPRVWUDV�FDQDLV GH YR]�

❙ 7DPDQKR GR TXDGUR� ��[���  ��� ELWV

❙ 7D[D GH WUDQVPLVVmR� ��� [ �����  ����� 0ESV

❚ (� �,78�7��

❙ ��� FDQDLV�[��ELWV�FDQDO�[�����DPRVWUDV�VHJ� ����� 0ESV
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0XOWLSOH[DomR�3OHVLyFURQD

❚ $JUXSDPHQWR GH FDQDLV IRUPDQGR FDQDLV GH RUGHP PDLV HOHYDGD�

❚ 2V ELWV GH FDGD XP GRV WULEXWiULRV VmR LQWHUFDODGRV QR FDQDO GH
RUGHP PDLV HOHYDGD�

❚ 2V UHOyJLRV GH FDGD WULEXWiULR VmR OLJHLUDPHQWH GLIHUHQWHV�

❚ 3OHVLR YHP GR JUHJR SOHVtRV� TXH VLJQLILFD ³SUy[LPR´�

❚ 6mR LQWURGX]LGRV ELWV GH HQFKLPHQWR� FDVR R ELW GH GDGRV GH XP
FDQDO GH UHOyJLR PDLV OHQWR QmR HVWHMD GLVSRQtYHO�

❚ /LPLWDomR QD H[WUDomR H DGLomR GH FDQDLV�

0XOWLSOH[DomR�3OHVLyFURQD
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+LHUDUTXLDV�'LJLWDLV
3OHVLyFURQDV��3'+�

1,544 Mbps

6,312 Mbps6,312 Mbps

32,064 Mbps

97,728 Mbps

397,2 Mbps

44,736 Mbps

274,176 Mbps

x4x4

x5

x3

x4

x6

x7

DS-1

DS-2

DS-3

Japão
América
do Norte 2,048 Mbps

8,448 Mbps

34,364 Mbps

139,264 Mbps

Europa

x4

x4

x4

E-1

E-2

E-3

E-4

+LHUDUTXLD�'LJLWDO�6tQFURQD
�6'+�

❚ 6'+  6\QFKURQRXV 'LJLWDO +LHUDUFK\

❚ 621(7  6\QFKURQRXV 2SWLFDO 1(7ZRUN

❚ 0RWLYDo}HV

❙ $SURYHLWDU D UHGH WRWDOPHQWH VLQFURQL]DGD�

❙ 8QLILFDU RV SDGU}HV HXURSHX H DPHULFDQR�

❙ 6HU XVDGR WDQWR HP ILEUDV ySWLFDV TXDQWR HP UiGLR�

❙ &RORFDU LQWHOLJrQFLD QRV PXOWLSOH[DGRUHV GH PRGR D UHVROYHU RV
SUREOHPDV GH RSHUDomR H GH JHUHQFLDPHQWR�

❙ 7RUQDU JHUHQFLiYHLV DV UHGHV FRQVWLWXtGDV SRU HTXLSDPHQWRV GH
GLYHUVRV IDEULFDQWHV� H

❙ 6HU FRPSDWtYHO FRP RV FDQDLV 3'+ H[LVWHQWHV�
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+LHUDUTXLD�GLJLWDO�VtQFURQD

1,544 Mbps DS-1
2,048 Mbps E-1

6,312 Mbps

x4

x3

51,84 Mbps

155,52 Mbps

155,52 Mbps x N

x7

x3

xN
Interface
Universal
Óptica

(VWUXWXUD�GR�670��
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1HWVWUHDP���FREHUWXUD�GD�UHGH
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1HWVWUHDP���FREHUWXUD�HP�63

2XWUDV�5HGHV�)tVLFDV

❚ (QJHUHGHV��63��5-��*2��')��0*��(6�

❚ 0HWUR5HG��0*��63�H�5-�

❚ 6LVWHPD�(OpWULFR

❚ 3HWUREUiV

❚ ���
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$�(YROXomR�GD�,QWHUQHW

❚ $53$1(7
❚ 5HGH�GH�5HGHV
❚ 5HVHUYD�GH�5HFXUVRV��5693
❚ 6HUYLoRV�,QWHJUDGRV
❚ 6HUYLoRV�'LIHUHQFLDGRV
❚ ,QWHUQHW�,QWHUSODQHWiULD�(www.wcom.com/cerfsup)

5693

❚ 5HVRXUFH�UH6HU9DWLRQ�3URWRFRO

❚ )RUPD�PDLV�VLPSOHV�
❙ &DGD�JUXSR�UHFHEH�XP�HQGHUHoR�GH�JUXSR�

❙ 2�DOJRULWPR�GH�URWHDPHQWR�FRQVWUyL�XPD�iUYRUH
FREULQGR�WRGRV�RV�PHPEURV�GR�JUXSR�

❙ 3HULRGLFDPHQWH�VmR�HQYLDGDV�LQIRUPDo}HV�H[WUD
SHGLQGR�DRV�URWHDGRUHV�TXH�SDUWLFLSDP�GD�iUYRUH�TXH
PDQWHQKDP�FHUWDV�HVWUXWXUDV�GH�GDGRV�QDV�VXDV
PHPyULDV�
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5693��([HPSORV�GH�ÉUYRUHV

5693��5HVHUYD�GH�5HFXUVRV

❚ 3DUD�REWHU�XPD�PHOKRU�UHFHSomR�H�HOLPLQDU
FRQJHVWLRQDPHQWR��TXDOTXHU�UHFHSWRU�GH�XP
JUXSR�SRGH�HQYLDU�XPD�PHQVDJHP�GH�UHVHUYD
DWUDYpV�GD�iUYRUH�DWp�R�WUDQVPLVVRU�

❚ $�FDGD�HWDSD�R�URWHDGRU�REVHUYD�D�VROLFLWDomR�H
UHVHUYD�D�ODUJXUD�GH�EDQGD�VROLFLWDGD��6H�D
EDQGD�GLVSRQtYHO�QmR�IRU�VXILFLHQWH�HQYLD�XPD
PHQVDJHP�GH�IDOKD�
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5693��([HPSOR�GH�5HVHUYD

5693

❚ $R�ID]HU�XPD�UHVHUYD�R�UHFHSWRU�SRGH
HVSHFLILFDU��RSFLRQDOPHQWH��XPD�RX�PDLV�IRQWHV
GDV�TXDLV�GHVHMD�UHFHEHU�

❚ (VSHFLILFD�WDPEpP�VH�DV�HVFROKDV�VmR�IL[DV�RX
VH�HOH�YDL�TXHUHU�PXGDU�GH�IRQWH
SRVWHULRUPHQWH�

❚ 'RLV�UHFHSWRUHV�FRPSDUWLOKDP�XP�PHVPR
FDPLQKR�VH�DPERV�FRQFRUGDP�HP�QmR�DOWHUDU�D
IRQWH�SRVWHULRUPHQWH�
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6HUYLoRV�'LIHUHQFLDGRV��'6�

❚ 3UHWHQGH�IRUQHFHU�GLVFULPLQDomR�HVFDORQiYHO�GH
VHUYLoR�QD�,QWHUQHW�VHP�D�QHFHVVLGDGH�GH
PDQWHU�HVWDGRV�SRU�IOX[R�H�HIHWXDU�VLQDOL]DomR
HP�FDGD�HWDSD�

❚ 8WLOL]D�ELWV�GR�RFWHWR�726�QR�,3Y���RX�QR�RFWHWR
GH�&ODVVH�GH�7UiIHJR�QR�,3Y��SDUD�GHWHUPLQDU�R
FRPSRUWDPHQWR�HP�FDGD�HWDSD��3+%���3HU�+RS
%HKDYLRU�

❚ (VWH�RFWHWR�p�GHQRPLQDGR�GH�FDPSR�'6

6HUYLoRV�'LIHUHQFLDGRV��'6�

❚ 2�FRQGLFLRQDGRU�GR�WUiIHJR�p�XWLOL]DGR�QDV
IURQWHLUDV�GD�UHGH�SDUD�PDUFDU�RV�SDFRWHV�GH
DFRUGR�FRP�FDGD�UHTXLVLWR�GH�VHUYLoR

❚ $V�GHFLV}HV�GH�FRPR�PDUFDU�RV�SDFRWHV�VmR
WRPDGDV�ROKDQGR�VH�R�FDPSR�'6�H�RX�RXWURV
FDPSRV��H�SHORV�DFRUGRV�GH�FRQGLFLRQDPHQWR�GR
WUiIHJR��7&$��HQWUH�QyV�'6�
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•End-to-end information flow across the solar system

•Layered architecture for evolvability and
interoperability

•IP-like protocol suite tailored to operate over long
round trip light times

•Integrated communications and navigation  services

4XHVW}HV�D�VHUHP�HVWXGDGDV

❚ ,QIUD�HVWUXWXUD�GH�DFHVVR
❚ ,QIUD�HVWUXWXUD�GH�WUDQVPLVVmR
❚ 3URWRFRORV�VLPSOHV
❚ *DUDQWLD�GH�4XDOLGDGH�GR�6HUYLoR
❚ 0RELOLGDGH
❚ 6HJXUDQoD
❚ *HUrQFLD


