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RAINlink – Network Link Services Software
 7KH�6RODULV�GULYHU�IRU�WKH�=1<;�1HW%ODVWHU��3&,�DQG�&RPSDFW3&,�LQFOXGHV�HPEHGGHG�5$,1OLQN
WHFKQRORJ\��5$,1OLQN�VRIWZDUH�SURYLGHV�FULWLFDO�OLQN�VHUYLFHV�VXFK�DV�OLQN�DJJUHJDWLRQ��WUXQNLQJ���OLQN
IDLORYHU�DQG�G\QDPLF�ORDG�EDODQFLQJ�RYHU�PXOWLSOH�QHWZRUN�SRUWV��7KHVH�SRUWV�FDQ�EH�D�JURXS�RI
PXOWLSOH�VLQJOH�FKDQQHO�RU�PXOWL�FKDQQHO�DGDSWHU�SRUWV��ZKLFK�DUH�OLPLWHG�E\�WKH�QXPEHU�RI�3&,�VORWV
RI�D�KRVW�V\VWHP��7KH�OLQN�DJJUHJDWLRQ�VHUYLFH�DJJUHJDWHV�PXOWLSOH�QHWZRUN�OLQNV�LQWR�RQH�RU�PRUH
WUXQNV�WR�SURYLGH�VFDODEOH�EDQGZLGWK��ZKHUHDV�WKH�OLQN�IDLORYHU�VHUYLFH�RIIHUV�D�WUDQVSDUHQW�IDLORYHU�WR
D�UHGXQGDQW�QHWZRUN�OLQN��WKDW�LV�SDUW�RI�D�GHVLJQDWHG�IDLORYHU�JURXS��LQ�FDVH�RI�D�SRUW��FDEOH�RU
DGDSWHU�IDLOXUH�
 
5$,1OLQN�IRU�6RODULV�KDV�EHHQ�GHVLJQHG�IRU�WKH�1HW%ODVWHU�IDPLO\�RI�=1<;�3&,�DQG�&RPSDFW3&,
QHWZRUN�LQWHUIDFH�FDUGV�DQG�RSHUDWHV�ZLWK�LQGXVWU\�VWDQGDUG�LQWHUQHW�SURWRFROV�

5$,1OLQN�FDQ�EH�GHSOR\HG�RQ�D�YDULHW\�RI�SODWIRUPV�LQFOXGLQJ�ZHE��LQWUDQHW��EDFN�XS��QHWZRUN�
GDWDEDVH�DQG�ZRUNJURXS�VHUYHUV��HQJLQHHULQJ��VFLHQWLILF�PRGHOLQJ�DQG�JUDSKLFDO�SXEOLFDWLRQ
ZRUNVWDWLRQV��DQG�GHVNWRSV�

7DEOH���KLJKOLJKWV�WKH�IHDWXUH�RI�WKH�5$,1OLQN�IRU�6RODULV�VRIWZDUH�

)HDWXUHV
DQG�6HUYLFHV

5$,1OLQN�IRU�6RODULV &RPPHQWV

3ODWIRUP�6XSSRUW 6SDUF�RU�,QWHO
2SHUDWLQJ�6\VWHP 6RODULV������6RODULV�� 6RODULV���RQ�VSDUF�VXSSRUWV�HLWKHU����ELW�RU����

ELW
0D[LPXP�SRUWV �� 3K\VLFDO�QHWZRUN�OLQNV
0D[LPXP�)DLORYHU�*URXSV � 6\VWHP�WR�V\VWHP��6\VWHP�WR�)(&�VZLWFK�

6\VWHP�WR�QRQ�)(&�VZLWFK��DQG�6\VWHP�WR�
KXE

0D[LPXP�/LQN�$JJUHJDWLRQ
*URXSV��7UXQNV�

� 6XSSRUWV�&LVFR�)DVW�(WKHU&KDQQHO�WHFKQRORJ\�
6\VWHP�WR�V\VWHP�WUXQNLQJ

'\QDPLF�/RDG�%DODQFLQJ
�/D\HU������

<HV $FURVV�DJJUHJDWHG�OLQNV

'LVWULEXWLRQ ,QFOXGHG�ZLWK�WKH�=1<;�6RODULV
1HW%ODVWHU�GULYHU��$YDLODEOH�IRU
)5((�GRZQORDG�IURP
ZZZ�]Q\[�FRP

7HFKQLFDO�6XSSRUW <HV

7DEOH����5$,1OLQN�IRU�6RODULV�IHDWXUHV

Features and Benefits
5$,1OLQN�IRU�6RODULV�PDNHV�\RXU�QHWZRUN�IDVWHU�DQG�PRUH�GHSHQGDEOH�E\�SURYLGLQJ�VFDODELOLW\�
UHOLDELOLW\�DQG�IOH[LELOLW\�WR�QHWZRUN�OLQNV��:KHQ�\RXU�FXUUHQW�QHWZRUN�UHDFKHV�LWV�FDSDFLW\��5$,1OLQN
FDQ�LQFUHPHQWDOO\�DGG�PRUH�SHUIRUPDQFH�DQG�UHOLDELOLW\³DOO�ZLWKRXW�´IRUNOLIW�XSJUDGHVµ�WR�D�QHZ
WRSRORJ\��7KH�IROORZLQJ�VHFWLRQ�GHVFULEHV�DOO�WKH�IHDWXUHV�DQG�EHQHILWV�RI�5$,1OLQN��5HIHU�WR�WKH
´1HWZRUN�&RQILJXUDWLRQVµ�VHFWLRQ�WR�GHWHUPLQH�ZKLFK�IHDWXUHV�DQG�EHQHILWV�RI�5$,1OLQN�\RX�FDQ
EHVW�H[SORLW�WR�HQKDQFH�\RXU�QHWZRUN�

Link Aggregation
7KH�OLQN�DJJUHJDWLRQ�VHUYLFH�DJJUHJDWHV�PXOWLSOH�DFWLYH�/$1�OLQNV��SRUWV��DQG�DGDSWHUV�LQWR�RQH�RU
PRUH�OLQN�DJJUHJDWLRQ�JURXSV��RIWHQ�FDOOHG�WUXQNV��WR�SURYLGH�VFDODEOH�EDQGZLGWK��ZKLOH�RIIHULQJ
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LQFUHDVHG�IDXOW�WROHUDQFH��7KH�V\VWHP�WR�VZLWFK�OLQN�DJJUHJDWLRQ�VHUYLFH�RI�5$,1OLQN�LV�FRPSDWLEOH
ZLWK�&LVFR
V�)DVW�(WKHU&KDQQHO��)(&��WHFKQRORJ\�

$V�VKRZQ�LQ�)LJXUH����XQOLNH�D�OLQN�IDLORYHU�VHUYLFH��5$,1OLQN·V�OLQN�DJJUHJDWLRQ�VHUYLFH�PDLQWDLQV�DOO
OLQNV�RI�D�WUXQN�DFWLYH�DW�D�WLPH��ZKLOH�G\QDPLFDOO\�EDODQFLQJ�WKH�WUDIILF�DFURVV�WKHVH�OLQNV��/LQN
DJJUHJDWLRQ�SURYLGHV�UHVLOLHQF\��IDVW�IDLORYHU�DQG�FRQYHUJHQFH�WR�\RXU�QHWZRUN�OLQNV��,I�RQH�RI�WKH
DJJUHJDWHG�OLQNV�LV�XQSOXJJHG��GDPDJHG��RU�IDLOV��5$,1OLQN�DXWRPDWLFDOO\�UHPRYHV�WKH�IDLOHG�OLQN�IURP
WKH�OLQN�DJJUHJDWLRQ�JURXS�DQG�WUDQVIHUV��IDLORYHU��WKH�WUDIILF�DFURVV�UHPDLQLQJ�OLQNV�ZKLOH�VWLOO
PDLQWDLQLQJ�ORDG�EDODQFLQJ��:KHQ�D�ORVW�OLQN�LV�UH�HVWDEOLVKHG��5$,1OLQN�GHWHFWV�DQG�UHVXPHV�WUDIILF
IORZ�RQ�WKDW�OLQN��7KH�VHDPOHVV�IDLORYHU�DQG�FRQYHUJHQFH�GR�QRW�UHTXLUH�XVHU�LQWHUYHQWLRQ�DQG�DUH
WUDQVSDUHQW�WR�WKH�HQG�XVHU����QR�KRVW�SURWRFRO�WLPHUV�H[SLUH��WKHUHIRUH�QR�VHVVLRQV�DUH�GURSSHG�

)LJXUH����$FWLYH�UHGXQGDQF\�XVLQJ�/LQN�$JJUHJDWLRQ

(YHU\�QHWZRUN�QHHGV�WR�KDQGOH�LQFUHDVHG�WUDIILF��6XUYH\V�VKRZ�ORFDO�EDFNERQH�WUDIILF�JURZLQJ�DW�DQ
DQQXDO�UDWH�RI������,QVWHDG�RI�UHSODFLQJ�\RXU�HQWLUH�QHWZRUN�LQIUDVWUXFWXUH��5$,1OLQN�RIIHUV�D�PRUH
LQWHOOLJHQW�DOWHUQDWLYH��-XVW�DGG�PRUH�QHWZRUN�LQWHUIDFH�FDUGV�DQG�5$,1OLQN�ZLOO�GUDPDWLFDOO\�LQFUHDVH
DYDLODEOH�QHWZRUN�EDQGZLGWK�ZLWK�OLQN�DJJUHJDWLRQ�VHUYLFH��$V�)LJXUH���LOOXVWUDWHV��E\�LQFUHPHQWDOO\
DGGLQJ�D�IXOO�GXSOH[�)DVW�(WKHUQHW�OLQN�LQ�D�WUXQN��WKH�DYDLODEOH�EDQGZLGWK�FDQ�VFDOH�IURP�����0ESV
SHU�OLQN�WR�����0ESV�SHU���OLQNV��L�H������0ESV�SHU�WUXQN��

)LJXUH����6FDODEOH�EDQGZLGWK�XVLQJ�/LQN�$JJUHJDWLRQ

7KH�G\QDPLF�ORDG�EDODQFLQJ�VHUYLFH�RI�5$,1OLQN�GLVWULEXWHV�WZR�ZD\�WUDIILF�HYHQO\�DFURVV�DJJUHJDWHG
OLQNV��$V�VKRZQ�LQ�)LJXUH����LQVWHDG�RI�VDWXUDWLQJ�D�VLQJOH�OLQN��5$,1OLQN�FDQ�LQWHOOLJHQWO\�GLVWULEXWH
XQLFDVW��EURDGFDVW�DQG�PXOWLFDVW�WUDIILF�DFURVV�DOO�OLQNV�LQ�D�WUXQN��7KLV�PD[LPL]HV�WKH�KRVW�V\VWHPV·
WKURXJKSXW�DQG�LPSURYHV�QHWZRUN�HIILFLHQF\�
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)LJXUH����'\QDPLF�/RDG�%DODQFLQJ�DFURVV�DJJUHJDWHG�OLQNV

Cisco Systems Fast EtherChannel
&LVFR
V�)DVW�(WKHU&KDQQHO��)(&��WHFKQRORJ\�SURYLGHV�DQ�DOWHUQDWLYH�VROXWLRQ�IRU�LPSOHPHQWLQJ
KLJKHU�VSHHGV�LQ�VHOHFWHG�SRUWLRQV�RI�D�QHWZRUN��7KLV�WHFKQRORJ\�DJJUHJDWHV�SDUDOOHO������0ESV�)DVW
(WKHUQHW�OLQNV�WR�GHOLYHU�KLJK�EDQGZLGWK�EHWZHHQ�WZR�HQG�SRLQWV��7KHVH�SRLQW�WR�SRLQW�OLQNV
HIIHFWLYHO\�FUHDWH�D�VFDODEOH��IDW�SLSH��WUXQN����ZLWK�IXOO�GXSOH[�EDQGZLGWK�FRPELQHG�LQ�LQFUHPHQWV�RI
����0ESV��&LVFR
V�)DVW�(WKHU&KDQQHO�WHFKQRORJ\�XVHV�WKH�H[LVWLQJ�)DVW�(WKHUQHW�SK\VLFDO�DQG�0HGLD
$FFHVV�&RQWURO��0$&��OD\HUV�DQG�LV�FRPSDWLEOH�ZLWK�H[LVWLQJ�HTXLSPHQW�DQG�FDEOLQJ��,Q�DGGLWLRQ�WR
FUHDWLQJ�D�IDW�SLSH��)DVW�(WKHU&KDQQHO�DGGV�IXQFWLRQDOLW\�IRU�ORDG�VKDULQJ�DQG�IDXOW�WROHUDQFH�VR�WKDW
LQ�FDVH�RI�D�IDLOXUH�RQ�RQH�OLQN��WKH�UHPDLQLQJ�ORDG�ZLOO�DXWRPDWLFDOO\�EH�UHGLUHFWHG�DFURVV�WKH
UHPDLQLQJ�DJJUHJDWHG�OLQNV�

Link Failover
7KH�OLQN�IDLORYHU�VHUYLFH�GHWHFWV�DQ�DFWLYH�QHWZRUN�OLQN�IDLOXUH�DQG�WUDQVIHUV�WUDIILF�WR�D�UHGXQGDQW
VWDQG�E\�OLQN��ZKLFK�LV�SDUW�RI�D�IDLORYHU�JURXS��:KHQ�D�IDLOHG�OLQN�UH�HVWDEOLVKHV��5$,1OLQN
DXWRPDWLFDOO\�GHWHFWV�LW�DQG�GHVLJQDWHV�LW�DV�D�VWDQG�E\�OLQN��7KH�QHZ�VWDQG�E\�OLQN�QRZ�EHFRPHV�WKH
EDFNXS�DQG�LV�UHDG\�WR�WDNH�RYHU�WUDIILF�LI�DQRWKHU�IDLOXUH�RFFXUV�RQ�DQ�DFWLYH�OLQN��$V�VKRZQ�LQ�)LJXUH
���XQOLNH�D�WUXQN��D�IDLORYHU�JURXS�KDV�RQO\�RQH�OLQN�DFWLYH�DW�D�WLPH��7KH�RWKHU�UHGXQGDQW�OLQNV�RI�D
IDLORYHU�JURXS�UHPDLQ�LQ�D�VWDQGE\�PRGH��$�UHGXQGDQW�OLQN�LQFOXGHV�D�UHGXQGDQW�DGDSWHU��RU�DGDSWHU
SRUW���UHGXQGDQW�FDEOH��DQG�UHGXQGDQW�VZLWFK��RU�KXE�RU�URXWHU��SRUW��$�UHGXQGDQW�OLQN�FDQ�DOVR�EH
PDGH�XS�RI�WUXQNV��1RWH�WKDW��XQOLNH�WUXQNLQJ��WKH�OLQN�IDLORYHU�VHUYLFH�GRHV�QRW�RIIHU�G\QDPLF�ORDG
EDODQFLQJ�VFKHPH�DFURVV�OLQNV��ZKLFK�DUH�SDUW�RI�D�IDLORYHU�JURXS�

)LJXUH����5HOLDEOH�QHWZRUN�FRQQHFWLRQV�XVLQJ�/LQN�)DLORYHU

Fast Failover
%\�GHIDXOW��5$,1OLQN�XVHV�WKH�IDVW�IDLORYHU�PRGH��,Q�WKLV�PRGH��5$,1OLQN�PRYHV�WKH�WUDIILF�RYHU�WR�D
UHGXQGDQW�VWDQG�E\�OLQN�LQ�FDVH�RI�D�OLQN�IDLOXUH�LQ�DV�OLWWOH�DV�����PLOOLVHFRQGV��5$,1OLQN
V�IDVW
IDLORYHU�HOLPLQDWHV�WKH�QHHG�WR�UHFRQILJXUH�WKH�6RODULV�QHWZRUN�SURWRFRO�VWDFN�DQG�UH�OHDUQLQJ�RI�OD\HU
��0$&�DGGUHVVHV�E\�FOLHQWV�WR�UHHVWDEOLVK�D�QHWZRUN�OLQN�DIWHU�D�IDLOXUH��7KLV�VXE�VHFRQG�IDLORYHU
SURYLGHV�QHWZRUN�OLQN�UHFRYHU\�IURP�FDEOH��SRUW��RU�DGDSWHU�IDXOWV�LQ�D�PDQQHU�FRPSOHWHO\�WUDQVSDUHQW
WR�DSSOLFDWLRQV�DQG�HQG�XVHUV�

Timeout Mode
7\SLFDOO\��D�IDLORYHU�JURXS�ZRXOG�RQO\�VZLWFK�IURP�RQH�OLQN�WR�DQRWKHU�LI�WKH�SK\VLFDO�OLQN�ZHUH�ORVW�
%\�HQDEOLQJ�WLPHRXW�PRGH��LI�QR�WUDIILF�LV�UHFHLYHG�LQ�WKH�VSHFLILHG�WLPH�LQWHUYDO��WKH�DFWLYH�SRUW�LV
DXWRPDWLFDOO\�VZLWFKHG�WR�DQRWKHU�DYDLODEOH�OLQN��7KH�WLPHRXW�PRGH�WLPH�LQWHUYDO�LV�VHWWDEOH�E\�WKH
XVHU�
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Dynamic Load Balancing
7KH�G\QDPLF�ORDG�EDODQFLQJ�VHUYLFH�RI�5$,1OLQN�HYHQO\�GLVWULEXWHV�WKH�WZR�ZD\�WUDIILF�DFURVV�OLQNV�
ZKLFK�DUH�SDUW�RI�D�WUXQN��%\�DXWRPDWLFDOO\�GLVWULEXWLQJ�XQLFDVW��EURDGFDVW�DQG�PXOWLFDVW�WUDIILF�HYHQO\
DFURVV�DJJUHJDWHG�OLQNV��5$,1OLQN�SUHYHQWV�OLQN�VDWXUDWLRQ��PD[LPL]HV�WKURXJKSXW�DQG�IXOO\�XWLOL]HV
WKH�LQYHVWHG�UHVRXUFHV��&KRRVH�WKH�W\SH�RI�ORDG�EDODQFLQJ�VFKHPH�IURP�WKH�IROORZLQJ�W\SHV��ZKLFK�LV
VXLWDEOH�WR�\RXU�QHHGV��ZKHWKHU�LW�EH�IRU�V\VWHP�WR�VZLWFK��RU�V\VWHP�WR�V\VWHP�

Layer 2 Protocol (System-to-Switch)
7KLV�PHWKRG�RI�ORDG�EDODQFLQJ�LV�EDVHG�RQ�WKH�VRXUFH�DQG�RU�GHVWLQDWLRQ�0$&�DGGUHVVHV��)RU
H[DPSOH��DV�VKRZQ�LQ�)LJXUH����6HUYHU�6�LV�FRQQHFWHG�WR�6ZLWFK�;�E\�)DVW�(WKHU&KDQQHO�WUXQN�DQG
&OLHQWV�$�DQG�%�DUH�FRQQHFWHG�WR�;�

)LJXUH����/D\HU���/RDG�%DODQFLQJ

7KLV�FRQILJXUDWLRQ�KDV�WZR�GDWD�VWUHDPV�6;$�DQG�6;%��,Q�WKLV�FDVH��5$,1OLQN�GLVWULEXWHV�PXOWLSOH
GDWD�VWUHDPV��6;$�DQG�6;%��RYHU�WKH�LQGLYLGXDO�OLQNV�WKDW�PDNH�XS�WKH�WUXQN�WR�JHW�DQ�RYHUDOO�ORDG
GLVWULEXWLRQ��7ZR�FRPSRQHQW�OLQNV�RI�D�WUXQN�ZLOO�FDUU\�WZR�GLIIHUHQW�GDWD�VWUHDPV��1RWH�WKDW�LQ�D
V\VWHP�WR�VZLWFK�FRQILJXUDWLRQ��5$,1OLQN�GRHV�QRW�GLVWULEXWH�SDFNHWV�RI�D�VLQJOH�GDWD�VWUHDP�RYHU
PXOWLSOH�OLQNV�WKDW�PDNH�XS�WKH�WUXQN��/D\HU���PRGH�LV�RQO\�YDOLG�IRU�V\VWHP�WR�VZLWFK�WUXQNLQJ

Layer 3 Protocol (System-to-Switch)
7KLV�PHWKRG�RI�ORDG�EDODQFLQJ�LV�EDVHG�RQ�WKH�VRXUFH�DQG�RU�GHVWLQDWLRQ�,3�DGGUHVVHV����%\�GHIDXOW�
5$,1OLQN�XVHV�/D\HU���SURWRFROV�IRU�G\QDPLF�ORDG�EDODQFLQJ���)RU�WUDIILF�RQ�WKH�VDPH�QHWZRUN��WKLV
EDODQFHV�WKH�VDPH�DV�/D\HU����/D\HU���EHFRPHV�QHFHVVDU\�LQ�FRQILJXUDWLRQV�FRQWDLQLQJ�D�URXWHU
EHWZHHQ�HQGSRLQWV��$VVXPH�WKH�VHUYHU�WUDYHUVHV�D�URXWHU�WR�JHW�WR�&OLHQW�$�RU�&OLHQW�%���$�GDWD
VWUHDP�6;$�RU�6;%�ZRXOG�FRQWDLQ�WKH�,3�DGGUHVV��/D\HU����RI�$�RU�%��EXW�WKH�0$&�DGGUHVV��/D\HU
���RI�WKH�URXWHU��$OO�WUDIILF�EHWZHHQ�WKH�V\VWHP�DQG�WKH�VZLWFK�ZRXOG�DSSHDU�WKH�VDPH�DW�/D\HU����DQG
WKHUHIRUH�ZRXOG�WUDQVPLW�DFURVV�D�VLQJOH�OLQN��%\�ORRNLQJ�DW�WKH�/D\HU���LQIRUPDWLRQ��WKH�WUDIILF
DSSHDUV�DV�WZR�VHSDUDWH�GDWD�VWUHDPV��DQG�FDQ�EH�GLVWULEXWHG�DFURVV�PXOWLSOH�OLQNV�EHWZHHQ�WKH�V\VWHP
DQG�WKH�VZLWFK��)RU�QRQ�,3�SURWRFROV��/D\HU���PRGH�LV�LPSOHPHQWHG�E\�GHIDXOW��/D\HU���PRGH�LV�RQO\
YDOLG�IRU�V\VWHP�WR�VZLWFK�WUXQNLQJ�

IP Trunking (System-to-System)
7KLV�PHWKRG�RI�ORDG�EDODQFLQJ�LV�DSSURSULDWH�IRU�WZR�V\VWHPV�GLUHFWO\�FRQQHFWHG�WR�HDFK�RWKHU
ZLWKRXW�D�VZLWFK��)LJXUH���LV�DQ�H[DPSOH�RI�D�WUXQN�XVHG�WR�FUHDWH�D�KLJK�VSHHG�OLQN�EHWZHHQ�WZR
VHUYHUV�
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)LJXUH����+LJK�VSHHG�SLSH�IURP�6\VWHP�WR�6\VWHP�XVLQJ�/LQN�$JJUHJDWLRQ

7KH�DERYH�QHWZRUN�FRQILJXUDWLRQ�LV�FRPPRQO\�XVHG�WR�LPSOHPHQW�KLJKHU�EDQGZLGWK�FRQQHFWLRQV
EHWZHHQ�HQWHUSULVH�FODVV�LQWUDQHW�ZHE�VHUYHUV��YLGHR�VHUYHUV��ILOH�VHUYHUV�RU�ZRUNVWDWLRQV��3DFNHWV�DUH
VHQW�WR�WKH�GULYHU�DV�ODUJH�GDWDJUDPV�DQG�IUDJPHQWHG�DFURVV�WKH�DFWLYH�OLQNV��$OWKRXJK�WKH�SDFNHWV�DUH
FRQIRUPDQW�,3�SDFNHWV��WKH�UHFHLYLQJ�V\VWHP�PXVW�DOVR�EH�FRQILJXUHG�IRU�V\VWHP�WR�V\VWHP�WUXQNLQJ
ZLWK�,3�WUXQNLQJ�PRGH�HQDEOHG�WR�JXDUDQWHH�SURSHU�UHFHSWLRQ�DQG�UHDVVHPEO\�

'LVDEOLQJ�'\QDPLF�%DODQFH�0RGH
,Q�/D\HU���RU�/D\HU���PRGH��EDODQFH�PRGH�LV�RQ�E\�GHIDXOW��%DODQFH�PRGH�FDXVHV�WKH�SRUWV�RI�WKH
WUXQN�WR�EH�G\QDPLFDOO\�ORDG�EDODQFHG��)RU�H[DPSOH��LQ�/D\HU���PRGH��LI�D�FHUWDLQ�VHW�RI�0$&
DGGUHVVHV�ZHUH�FDXVLQJ�KHDY\�WUDIILF�WR�EH�VHQW�RYHU�D�VLQJOH�SRUW��HQDEOLQJ�%DODQFH�0RGH�ZRXOG
DWWHPSW�WR�VSOLW�XS�WKH�DGGUHVVHV�DFURVV�PXOWLSOH�SRUWV��7KLV�PRGH�LV�RQO\�YDOLG�IRU�V\VWHP�WR�VZLWFK
WUXQNLQJ��,W�FDQQRW�EH�XVHG�ZLWK�V\VWHP�WR�V\VWHP�,3�WUXQNLQJ�0RGH�

Setting up RAINlink for Solaris

Systems Requirements
7KH�IROORZLQJ�UHTXLUHPHQWV�PXVW�EH�PHW�WR�LQVWDOO�DQG�XVH�5$,1OLQN�IRU�6RODULV�LQ�\RXU�QHWZRUN�

3ODWIRUPV��6XQ�6SDUF�V\VWHP�RU�,QWHO�EDVHG�3&�ZLWK�VWDQGDUG�3&,�RU�&RPSDFW3&,�����FRPSOLDQW
VORWV�
2SHUDWLQJ�6\VWHPV��6RODULV������6XQ26�������6RODULV�[��������6XQ26�������6RODULV����6XQ26������
6RODULV�[������6XQ26�������6RODULV���IRU�6SDUF�VXSSRUWV�HLWKHU����ELW�RU����ELW��1R�6XQ26�'ULYHU
8SGDWHV�DUH�UHTXLUHG
1HWZRUN�$GDSWHU��$Q\�FRPELQDWLRQ�RI�=1<;�1HW%ODVWHU�3&,�RU�&RPSDFW3&,�DGDSWHUV��=;����
=;���4��=;�����=;���4��=;�����=;���4��=;�����=;����
'ULYHU���1HW%ODVWHU�YHUVLRQ�����RU�ODWHU

Pre-Installation Procedure
%HIRUH�LQVWDOOLQJ�5$,1OLQN�IRU�6RODULV��\RX�PXVW�KDYH�DW�OHDVW�RQH�PXOWL�SRUW�RU�WZR�VLQJOH�SRUW
=1<;�1HW%ODVWHU�QHWZRUN�LQWHUIDFH�FDUGV��1,&V��DQG�LWV�GULYHU�LQVWDOOHG�LQ�\RXU�FRPSXWHU�
7\SLFDOO\��WKH�5$,1OLQN�SUH�LQVWDOODWLRQ�SURFHGXUH�LQYROYHV�WKH�IROORZLQJ�

�� 0DNH�VXUH�\RX�KDYH�6RODULV�LQVWDOOHG�RQ�\RXU�KRVW�FRPSXWHU�V\VWHP�
�� 3URSHUO\�VHDW�WKH�1HW%ODVWHU�DGDSWHU�LQ�WKH�FRPSXWHU�V\VWHP�
�� &RQQHFW�WKH�QHWZRUN�FDEOHV�WR�DSSURSULDWH�DGDSWHU�SRUWV�
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,03257$17��,I�\RX�DUH�GHSOR\LQJ�5$,1OLQN�LQ�D�QHWZRUN�FRQILJXUDWLRQ�ZKHUH�ERWK�HQG
VWDWLRQV�DUH�1,&V��L�H��D�V\VWHP�WR�V\VWHP�FRQILJXUDWLRQ���\RX�PXVW�XVH�´QXOOµ��FURVVRYHU�
FDEOHV�WR�FRQQHFW�WZR�HQG�VWDWLRQV��,Q�DOO�RWKHU�QHWZRUN�FRQILJXUDWLRQV��\RX�PXVW�XVH
´VWUDLJKWµ�FDEOHV��)RU�PRUH�LQIRUPDWLRQ�RQ�FDEOLQJ��VHH�WKH�$SSHQGL[�VHFWLRQ��´1HWZRUN
&DEOLQJ�5HIHUHQFH�µ

�� ,QVWDOO�WKH�GULYHU�IRU�WKH�1HW%ODVWHU�DGDSWHUV��7KH�6RODULV�1HW%ODVWHU�GULYHU�PXVW�EH�DW�OHDVW
9HUVLRQ������7KH�1HW%ODVWHU�GULYHUV�DQG�,QVWDOODWLRQ�LQVWUXFWLRQV�DUH�DYDLODEOH�IURP�WKH�=1<;
ZHEVLWH�DW�KWWS���ZZZ�]Q\[�FRP�

Installing RAINlink for Solaris
$OO�WKH�QHFHVVDU\�LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�SURJUDPV�IRU�5$,1OLQN�IRU�6RODULV�DUH�SODFHG�RQ�WKH
V\VWHP�GXULQJ�WKH�LQVWDOODWLRQ�RI�WKH�1HW%ODVWHU�GULYHU��7KH�1HW%ODVWHU�GULYHU�PXVW�EH�YHUVLRQ�9���
RU�ODWHU�

�� 9HULI\�WKDW�\RX�KDYH�WKH�FRUUHFW�YHUVLRQ�RI�WKH�1HW%ODVWHU�GULYHU�LQVWDOOHG��(QWHU�

pkginfo –l ZNYXnb

7KH�YHUVLRQ�VKRXOG�EH�DW�OHDVW�9����DQG�WKH�VWDWXV�VKRXOG�EH�´FRPSOHWHO\�LQVWDOOHGµ��,I�QRW�
UHPRYH�WKH�SDFNDJH�XVLQJ�SNJUP��DQG�UHLQVWDOO�WKH�SDFNDJH�ZLWK�SNJDGG��7KH�9����1HW%ODVWHU
GULYHU�DQG�FRPSOHWH�LQVWUXFWLRQV�IRU�LQVWDOODWLRQ�DQG�UHPRYDO�DUH�DYDLODEOH�IURP�WKH�=1<;
ZHEVLWH��KWWS���ZZZ�]Q\[�FRP�

�� 5$,1OLQN�IRU�6RODULV�LQFOXGHV�XWLOLWLHV�DQG�H[DPSOH�FRQILJXUDWLRQ�ILOHV�IRU�VWDQGDUG
FRQILJXUDWLRQV�LQ�RUGHU�WR�JHW�\RX�XS�DQG�UXQQLQJ�TXLFNO\��7KH�QHFHVVDU\�ILOHV�DUH�SODFHG�RQWR
\RXU�V\VWHP�GXULQJ�WKH�1HW%ODVWHU�9����GULYHU�LQVWDOODWLRQ�LQ��HWF�UDLQ��&KDQJH�GLUHFWRULHV�WR
�HWF�UDLQ�WR�EHJLQ�WKH�LQVWDOODWLRQ�

cd /etc/rain

�� $Q�LQVWDOODWLRQ�VFULSW�LV�LQFOXGHG�ZLWK�5$,1OLQN�IRU�6RODULV��FDOOHG�UDLQOLQN��7KH�UDLQOLQN�VFULSW�FDQ
EH�XVHG�WR�DFWLYDWH��GHDFWLYDWH��RU�GLVSOD\�WKH�FXUUHQW�5$,1OLQN�IRU�6RODULV�FRQILJXUDWLRQ��7KH
ILUVW�WLPH�WKH�UDLQOLQN�VFULSW�LV�UXQ��WKH�VFULSW�ZLOO�JLYH�\RX�D�OLVW�RI�GHIDXOW�FRQILJXUDWLRQV�WR
FKRRVH�IURP�VXLWDEOH�IRU�PRVW�EDVLF�FRQILJXUDWLRQV�RI�WZR�RU�IRXU�SRUW�WUXQNV�RU�IDLORYHU�JURXSV�
'HWDLOHG�FRQILJXUDWLRQ�LQVWUXFWLRQV�DUH�LQFOXGHG�LQ�WKH�QH[W�VHFWLRQ��6WDUW�WKH�UDLQOLQN�VFULSW�E\
W\SLQJ�UDLQOLQN��D�DW�WKH�FRPPDQG�SURPSW�

rainlink -a

�� 7KH�VFULSW�GLDORJXH�ZLOO�DOORZ�\RX�WR�FKRRVH�IURP�D�VHW�RI�GHIDXOW�FRQILJXUDWLRQV�
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�� 0DNH�\RXU�VHOHFWLRQ�DQG�FRQWLQXH��$�QRWH�ZLOO�EH�GLVSOD\HG�LQIRUPLQJ�\RX�WKDW�WKH�UDLQOLQN�VFULSW
ZLOO�FUHDWH�D�FRQILJXUDWLRQ�ILOH�QDPHG����HWF�UDLQ�UDLQOLQN�FRQI��ZKLFK�ZLOO�EH�WKH�GHIDXOW
FRQILJXUDWLRQ�ILOH�XVHG�IURP�WKLV�SRLQW�IRUZDUG��'HWDLOV�RI�WKH�FRQWHQWV�RI�WKH�FRQILJXUDWLRQ�ILOH
DUH�SURYLGHG�ODWHU��+LW�(QWHU�WR�FRQWLQXH�

�� 7KH�QH[W�VHULHV�RI�TXHVWLRQV�UHODWH�WR�EULQJLQJ�XS�WKH�LQWHUIDFHV��1H[W��EULQJ�XS�WKH�5$,1OLQN
LQWHUIDFHV��DQG�WKHQ�WKH�UHPDLQLQJ�QRQ�5$,1�LQWHUIDFHV�LI�WKHUH�DUH�DQ\��<RX�ZLOO�QHHG�WR�VXSSO\
,3�QDPHV�RU�DGGUHVVHV�IRU�HDFK�FRQILJXUHG�LQWHUIDFH�\RX�EULQJ�XS�

127(�����HWF�UDLQ�UDLQOLQN�FRQI�KDV�EHHQ�FUHDWHG���,I�D�UDLQOLQN�FRQI�ILOH
��������H[LVWV�UDLQOLQN�ZLOO�QRW�SURPSW�IRU�RQH�RI�WKH�SUHYLRXV���FKRLFHV
��������7R�PRGLI\�WKH�5$,1OLQN�FRQILJXUDWLRQ�LQ�WKH�IXWXUH��HGLW
���������HWF�UDLQ�UDLQOLQN�FRQI��DQG�HLWKHU�UXQ�UDLQOLQN�DJDLQ��RU�UHERRW�WKH
��������V\VWHP�

+LW�DQ\�NH\�WR�FRQWLQXH�
%ULQJLQJ�GRZQ�DOO�1HW�%ODVWHU�LQWHUIDFHV�QRZ����
5XQQLQJ�UOFRQILJ����
�����7581.��6XFFHVVIXOO\�&UHDWHG
7581.��PRGH�VHW

5$,1OLQN

7KLV�VFULSW�LQLWLDOL]HV�RU�UHLQLWLDOL]HV�WKH�5$,1OLQN�OD\HU�ZLWKLQ�WKH�=1<;
1HW%ODVWHU�GULYHU���$Q�LQSXW�VFULSW�ORFDWHG�DW��HWF�UDLQ�UDLQOLQN�FRQI�LV�XVHG
DV�LQSXW�WR�=1<;
V�UOFRQILJ�DSSOLFDWLRQ���(LWKHU�FKRRVH�RQH�RI�WKH�IROORZLQJ
SUHSDUHG�LQSXW�VFULSWV�ZKLFK�ZLOO�EH�FRSLHG�WR��HWF�UDLQ�UDLQOLQN�FRQI�
RU�H[LW�DQG�FUHDWH�\RXU�RZQ�FXVWRP�VFULSW�

������������6\VWHP�WR�6\VWHP�WUXQNLQJ�EHWZHHQ���SRUWV�
������������)DVW�(WKHU&KDQQHO�WUXQNLQJ�EHWZHHQ���SRUWV�
������������)DVW�)DLORYHU�EHWZHHQ���SRUWV�
������������6\VWHP�WR�6\VWHP�WUXQNLQJ�EHWZHHQ���SRUWV�
������������)DVW�(WKHU&KDQQHO�WUXQNLQJ�EHWZHHQ���SRUWV�
������������)DVW�)DLORYHU�EHWZHHQ���SRUWV�
������������([LW�DQG�FUHDWH�FXVWRP�VFULSW�

&KRRVH�RQH�RI�WKH�DERYH���FKRLFHV������rainlink –a
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7KH�VFULSW�WKHQ�H[LWV��<RXU�5$,1OLQN�DQG�QRQ�5$,1OLQN�LQWHUIDFHV�VKRXOG�QRZ�EH�FRQILJXUHG�

�� <RX�FDQ�XVH�UDLQOLQN�²V�WR�YHULI\�WKH�VWDWXV�RI�\RXU�5$,1OLQN�FRQILJXUDWLRQ�

rainlink –s

Configuring RAINlink for Solaris
7\SLFDOO\�\RX�QHHG�WR�FRQILJXUH�HLWKHU�WUXQNV�RU�IDLORYHU�JURXSV�IRU�D�JLYHQ�QHWZRUN��:LWK�5$,1OLQN
IRU�6RODULV��\RX�FDQ�DOVR�LQFOXGH�WUXQNV�LQ�IDLORYHU�JURXSV��,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�XVH
WUXQNLQJ�ZKHQHYHU�\RXU�QHWZRUN�DGDSWHUV�FRQQHFW�GLUHFWO\�V\VWHP�WR�V\VWHP��RU�WR�&LVFR�)(&
FRPSDWLEOH�VZLWFK�RU�URXWHU�RU�RWKHU�DGDSWHUV��7KLV�LV�EHFDXVH�WUXQNLQJ�SURYLGHV�ERWK�LQFUHDVHG
EDQGZLGWK�DQG�LPSURYHG�IDXOW�WROHUDQFH��ZKHUHDV�WKH�IDLORYHU�VHUYLFH�RQO\�SURYLGHV�LPSURYHG�IDXOW�
WROHUDQFH�

&RQILJXULQJ�D�WUXQN�PHDQV�WR�FUHDWH��DGG��D�WUXQN�EHWZHHQ�WZR�HQG�VWDWLRQV�DQG�DVVLJQ�WKH�PHPEHU
SRUWV��OLQNV��WR�D�WUXQN�IURP�($&+�HQG�VWDWLRQ���$�WUXQN�VKRXOG�KDYH�DW�OHDVW�WZR�PHPEHU�SRUWV
�OLQNV���(DFK�SRUW�LQ�D�WUXQN�FDQ�EH�D�KDOI�RU�IXOO�GXSOH[�

'R�\RX�ZDQW�WR�FRQILJXUH�DQG�EULQJ�XS�WKH�5$,1OLQN�LQWHUIDFHV�>\�Q�"@�\
(QWHU�KRVWQDPH�IRU�LQWHUIDFH�]UO��>EDUEUDG\�]UO�@��VHUYHU�

7KH�IROORZLQJ�KRVW�QDPHV�PXVW�EH�LQ�WKH�KRVWV�GDWDEDVH�
&KHFN�ZLWK�\RXU�1HWZRUN�$GPLQLVWUDWRU�IRU�PRUH�LQIRUPDWLRQ�

VHUYHU�

'R�\RX�ZDQW�WR�FRQILJXUH�DQG�EULQJ�XS�DQ\�QRQ�5$,1OLQN�LQWHUIDFHV�>\�Q�"@�\

%ULQJ�]QE��XS�>\�Q�"@�\
(QWHU�KRVWQDPH�IRU�LQWHUIDFH�]QE��>EDUEUDG\�]QE�@��DFFHVV�

7KH�IROORZLQJ�KRVW�QDPHV�PXVW�EH�LQ�WKH�KRVWV�GDWDEDVH�
&KHFN�ZLWK�\RXU�1HWZRUN�$GPLQLVWUDWRU�IRU�PRUH�LQIRUPDWLRQ�

DFFHVV�

%ULQJLQJ�XS�DYDLODEOH�ERDUGV�QRZ����

WUXQN��/$<(5B�B02'(!� �]QE��83!��]QE��83!��]QE��83!�
��������]QE��83!��]QE��83!��  !��]UO�
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&RQILJXULQJ�D�IDLORYHU�JURXS�PHDQV�WR�FUHDWH��DGG��D�IDLORYHU�JURXS�EHWZHHQ�WZR�HQG�VWDWLRQV�DQG
DVVLJQ�WKH�PHPEHU�SRUWV��OLQNV��WR�D�JURXS�IURP�HDFK�VWDWLRQ��(LWKHU�SRUWV�RU�WUXQNV��RU�ERWK�FDQ�EH
PHPEHUV�RI�D�IDLORYHU�JURXS��$�IDLORYHU�JURXS�VKRXOG�KDYH�DW�OHDVW�WZR�PHPEHUV��(DFK�SRUW�LQ�D
IDLORYHU�JURXS�FDQ�EH�D�KDOI�RU�IXOO�GXSOH[�

Quick Start
)RU�PRVW�FRQILJXUDWLRQV��\RX�ZLOO�RQO\�QHHG�WR�SLFN�WKH�FRUUHFW�GHIDXOW�FRQILJXUDWLRQ�SURILOH�DQG�UXQ
UDLQOLQN��D��DV�GHVFULEHG�SUHYLRXVO\�

,I�\RX�ZLVK�WR�FXVWRPL]H�FRQILJXUDWLRQ�IRU�WUXQNV�RU�FKRRVH�D�GLIIHUHQW�VFKHPH�IRU�WKH�G\QDPLF�ORDG
EDODQFLQJ��JR�WR�WKH��$GYDQFHG�7UXQNLQJ��VHFWLRQ��,I�WKH�OLQN�DJJUHJDWLRQ�VHUYLFH�LV�QRW�VXLWDEOH�WR
\RXU�QHWZRUN�FRQILJXUDWLRQ��WKHQ�JR�WR�WKH�´$GYDQFHG�)DLORYHUµ�VHFWLRQ�WR�FRQILJXUH�WKH�IDLORYHU
JURXSV�LQVWHDG�RI�WUXQNV��<RX�FDQ�DOVR�FRQILJXUH�IDLORYHU�JURXSV�RI�WUXQNV�WKHPVHOYHV��$OZD\V
FRQILJXUH�WUXQNV�EHIRUH�IDLORYHU�JURXSV�

Advanced Trunking
<RX�FDQ�FUHDWH�OLQN�DJJUHJDWLRQ�JURXSV��WUXQNV���DVVLJQ�SRUWV�WR�WKHVH�WUXQNV�DQG�VHOHFW�D�VFKHPH�RI
G\QDPLF�ORDG�EDODQFLQJ��7KH�PRVW�VWUDLJKWIRUZDUG�PHWKRG�IRU�FRQILJXULQJ�5$,1OLQN�IRU�6RODULV�LV�WR
HGLW�WKH��HWF�UDLQ�UDLQOLQN�FRQI�ILOH�DQG�UXQ�UDLQOLQN��D��7KH�VFULSW�GH�LQVWDOOV�WKH�FXUUHQW�=1<;
LQWHUIDFHV��UXQV�D�FRQILJXUDWLRQ�DSSOLFDWLRQ�UOFRQILJ�ZLWK�WKH�UDLQOLQN�FRQI�LQSXW�VFULSW��DQG�EULQJV�XS�WKH
5$,1�OLQNV��7KH�UDLQOLQN��D�VFULSW�FDQ�DOVR�EULQJ�XS�DQ\�UHJXODU�QRQ�5$,1�LQWHUIDFHV��ZKLFK�ZHUH�QRW
FRQILJXUHG�LQWR�WKH�5$,1�OLQNV��$OO�WKHVH�VWHSV�FDQ�EH�GRQH�LQGLYLGXDOO\��'HWDLOV�RI�XVLQJ�WKH�UOFRQILJ
DSSOLFDWLRQ�DUH�LQFOXGHG�LQ�D�ODWHU�VHFWLRQ�

7R�DGG�D�WUXQN��HGLW�WKH�ILOH��HWF�UDLQ�UDLQOLQN�FRQI��7KH�ILOH�LV�D�SODLQ�WH[W�ILOH�WKDW�LV�H[WHQVLYHO\
FRPPHQWHG��&RPPHQWHG�OLQHV�EHJLQ�ZLWK�D�SRXQG�VLJQ������$GG�D�OLQH�IRU�HDFK�WUXQN�FRQWDLQLQJ�WKH
OLVW�RI�SRUWV�WR�EH�LQFOXGHG�LQ�WKDW�WUXQN��(QG�HDFK�OLQH�ZLWK�D�VHPLFRORQ��)RU�H[DPSOH��WR�LQFOXGH
SRUWV���WKURXJK���LQ�WUXQN���DGG�DQ�HQWU\�

trunk0=znb0, znb1, znb2, znb3;

7KH�RUGHU�RI�HQWULHV�LV�QRW�LPSRUWDQW��<RX�FDQ�XVH�DQ\�DYDLODEOH�SRUWV�LQ�DQ\�RUGHU��3RUW�HQWULHV
VKRXOG�QRW�EH�GXSOLFDWHG�LQ�WUXQNV��$�WUXQN�PXVW�FRQVLVW�RI�DW�OHDVW�WZR�SRUWV��DQG�FDQQRW�FRQWDLQ
RWKHU�WUXQNV��7KH�IROORZLQJ�LV�DQ�DFFHSWDEOH�ZD\�WR�FRQILJXUH�WZR�WUXQNV�

trunk0=znb0, znb3;
trunk1=znb1, znb2;

)RU�V\VWHP�WR�V\VWHP�WUXQNLQJ��HQDEOH�,3�7UXQNLQJ�PRGH��%RWK�V\VWHPV�VKRXOG�EH�VHWXS�LGHQWLFDOO\�
,Q�,3�7UXQNLQJ�PRGH��SDFNHWV�DUH�VHQW�WR�WKH�GULYHU�DV�ODUJH�GDWDJUDPV�DQG�IUDJPHQWHG�DFURVV�WKH
DFWLYH�OLQNV��7R�HQDEOH�,3�7UXQNLQJ�PRGH��XQFRPPHQW�DGG�WKH�IROORZLQJ�OLQH�IRU�HDFK�FRQILJXUHG
WUXQN�

trunk0=ip_trunking_mode;

)RU�V\VWHP�WR�VZLWFK�WUXQNLQJ��WKH�GHIDXOW�PHWKRG�RI�ORDG�EDODQFLQJ�VFKHPH�XVHV�/D\HU���3URWRFROV�
7R�XVH�RQO\�WKH�´/D\HU���3URWRFROVµ�IRU�G\QDPLF�ORDG�EDODQFLQJ��FRPPHQW�RXW�WKH�´OD\HUB�BPRGHµ
RSWLRQ��DQG�XQFRPPHQW�WKH�´OD\HUB�BPRGHµ�RSWLRQ��7KH�RSWLRQV�DUH�PXWXDOO\�H[FOXVLYH�

# trunk0=layer_3_mode;
trunk0=layer_2_mode;
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7R�H[SOLFLWO\�FKRRVH�/D\HU����XQFRPPHQW��RU�DGG��WKH�´/D\HU���3URWRFROVµ�RSWLRQ��DQG�FRPPHQW�RXW
WKH�´/D\HU���3URWRFROVµ�RSWLRQ�

trunk0=layer_3_mode;
# trunk0=layer_2_mode;

)RU�V\VWHP�WR�VZLWFK�WUXQNLQJ��\RX�FDQ�GLVDEOH�%DODQFH�PRGH��%DODQFH�PRGH�LV�RQ�E\�GHIDXOW��DQG�LV
QRUPDOO\�OHIW�HQDEOHG��%DODQFH�PRGH�G\QDPLFDOO\�GLVWULEXWHV�WKH�ORDG�DFURVV�WKH�SRUWV�HTXDOO\��,W�FDQ
EH�GLVDEOHG�E\�DGGLQJ�D�´QRW�HTXDOVµ�WR�WKH�RSWLRQ�

trunk0 != balance_mode;

$Q�´HTXDOVµ�VLJQ�H[SOLFLWO\�HQDEOHV�EDODQFH�PRGH�

trunk0 = balance_mode;

2QFH�\RX�KDYH�DVVHPEOHG�\RXU�UDLQOLQN�FRQI�ILOH��UXQ�UDLQOLQN��D�WR�EULQJ�XS�5$,1OLQN�IRU�6RODULV�ZLWK
WKH�QHZ�FRQILJXUDWLRQ�

rainlink -a

Advanced Failover
<RX�FDQ�FUHDWH�OLQN�IDLORYHU�JURXSV��DVVLJQ�SRUWV�DQG�WUXQNV�WR�WKHVH�JURXSV�DQG�VHOHFW�D�PRGHV�RI
IDLORYHU��)DLORYHU�JURXSV�DUH�FRQILJXUHG�LQ�WKH�VDPH�PDQQHU�DV�WUXQNV��(GLW�WKH��HWF�UDLQ�UDLQOLQN�FRQI
ILOH�DQG�UXQ�UDLQOLQN��D��5DLQOLQN��D�GH�LQVWDOOV�WKH�FXUUHQW�=1<;�LQWHUIDFHV��UXQV�D�FRQILJXUDWLRQ
DSSOLFDWLRQ�UOFRQILJ�ZLWK�WKH�UDLQOLQN�FRQI�LQSXW�VFULSW��DQG�EULQJV�XS�WKH�5$,1�OLQNV��7KH�UDLQOLQN��D
VFULSW�FDQ�DOVR�EULQJ�XS�DQ\�UHJXODU�QRQ�5$,1�LQWHUIDFHV��ZKLFK�ZHUH�QRW�FRQILJXUHG�LQWR�WKH�5$,1
OLQNV��$OO�WKHVH�VWHSV�FDQ�EH�GRQH�LQGLYLGXDOO\��'HWDLOV�RI�XVLQJ�WKH�UOFRQILJ�DSSOLFDWLRQ�DUH�LQFOXGHG�LQ�D
ODWHU�VHFWLRQ�

7R�DGG�D�IDLORYHU�JURXS��HGLW�WKH�ILOH��HWF�UDLQ�UDLQOLQN�FRQI��7KH�ILOH�LV�D�SODLQ�WH[W�ILOH�WKDW�LV
H[WHQVLYHO\�FRPPHQWHG��&RPPHQWHG�OLQHV�EHJLQ�ZLWK�D�SRXQG�VLJQ������)DLORYHU�JURXSV�FDQ�FRQWDLQ
LQGLYLGXDO�SRUWV��WUXQNV��RU�ERWK�SRUWV�DQG�WUXQNV��$OZD\V�FRQILJXUH�WUXQNV�EHIRUH�IDLORYHU�JURXSV�
$GG�D�OLQH�IRU�HDFK�IDLORYHU�JURXS�FRQWDLQLQJ�WKH�OLVW�RI�SRUWV�DQG�WUXQNV�WR�EH�LQFOXGHG�LQ�WKDW�JURXS�
(QG�HDFK�OLQH�ZLWK�D�VHPLFRORQ��)RU�H[DPSOH��WR�EXLOG�D�IDLORYHU�JURXS�RI�SRUWV���DQG���

failover0 = znb0, znb1;

7R�EXLOG�D�IDLORYHU�JURXS�RI�WZR�WUXQNV��ILUVW�EXLOG�WKH�WUXQNV��WKHQ�WKH�IDLORYHU�JURXS�

trunk0 = znb0, znb1;
trunk1 = znb2, znb3;
failover0 = trunk0, trunk1;

7KH�IROORZLQJ�RUGHU�ZLOO�QRW�ZRUN��<RX�PXVW�EXLOG�WKH�WUXQNV�ILUVW�

failover0 = trunk0, trunk1;
trunk0 = znb0, znb1;
trunk1 = znb2, znb3;
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<RX�FDQ�DOVR�PL[�WUXQNV�DQG�SRUWV�LQ�IDLORYHU�JURXSV��DV�ORQJ�DV�WKH�WUXQNV�DUH�EXLOW�ILUVW�

trunk0 = znb0, znb1;
failover0 = trunk0, znb2, znb3;

7R�UHPRYH�D�IDLORYHU�JURXS��VLPSO\�UHPRYH�LW��RU�FRPPHQW�LW�RXW��DQG�UXQ�UDLQOLQN��D�

7KH�GHIDXOW�PRGH�RI�IDLORYHU�LV�IDVW�IDLORYHU��,Q�WKLV�PRGH��5$,1OLQN�IRU�6RODULV�PRYHV�WKH�WUDIILF
RYHU�WR�D�UHGXQGDQW�VWDQG�E\�OLQN�LQ�FDVH�RI�D�OLQN�IDLOXUH�LQ�DV�OLWWOH�DV�����PLOOLVHFRQGV��,Q�DGGLWLRQ
WR�IDVW�IDLORYHU��7LPHRXW�PRGH�FDQ�EH�HQDEOHG�IRU�D�IDLORYHU�JURXS��%\�HQDEOLQJ�7LPHRXW�0RGH��LI�QR
WUDIILF�LV�UHFHLYHG�LQ�WKH�VSHFLILHG�WLPH�LQWHUYDO��WKH�DFWLYH�SRUW�LV�DXWRPDWLFDOO\�VZLWFKHG�WR�DQRWKHU
DYDLODEOH�OLQN��<RX�FDQ�FKRRVH�GLIIHUHQW�IDLORYHU�PRGHV�IRU�GLIIHUHQW�JURXSV��<RX�FDQ�DOVR�VSHFLI\�WKH
WLPHRXW�LQWHUYDO��7R�VHW�7LPHRXW�0RGH�RQ�D�IDLORYHU�JURXS�ZLWK�D�WLPHRXW�RI����VHFRQGV��DGG�D�OLQH
IRU�WKH�IDLORYHU�JURXS�

failover0 = timeout_mode 30;

Using Rlconfig
7KH�UOFRQILJ�DSSOLFDWLRQ�YLHZV�RU�FKDQJHV�WKH�5$,1OLQN�IRU�6RODULV�FRQILJXUDWLRQ��5OFRQILJ�LV�LQVWDOOHG
LQWR��HWF�UDLQ�GXULQJ�WKH�1HW%ODVWHU�GULYHU�LQVWDOODWLRQ��<RX�FDQ�YLHZ�WKH�FXUUHQW�5$,1OLQN�IRU�6RODULV
FRQILJXUDWLRQ�DW�DQ\�WLPH��EXW�WKH�LQWHUIDFHV�PXVW�EH�´GRZQµ�LQ�RUGHU�WR�FKDQJH�WKH�FRQILJXUDWLRQ
6HH�LIFRQILJ��0��IRU�PRUH�H[SODQDWLRQ�RI�KRZ�WR�EULQJ�DQ�LQWHUIDFH�GRZQ�

2SWLRQV�IRU�UOFRQILJ�LQFOXGH�

2SWLRQ� 8VH�

�V 'LVSOD\V�WKH�FXUUHQW�5$,1�FRQILJXUDWLRQ��&RPPDQGV�DUH�QRW�UHDG
IURP�VWDQGDUG�LQSXW�ZLWK�WKLV�RSWLRQ�

�W 7HDU�GRZQ�DOO�SUHYLRXVO\�FRQILJXUHG�5$,1�SRUWV��&RPPDQGV�DUH�QRW
UHDG�IURP�VWDQGDUG�LQSXW�ZLWK�WKLV�RSWLRQ�

�O�>���@�ILOHBQDPH &UHDWHV�D�ILOH�FRQWDLQLQJ�D�OLVW�RI�WKH�FRQILJXUHG�=5/�GHYLFHV�DQG�WKH
DYDLODEOH�=1%�GHYLFHV��7KH�´�µ�LV�XVHG�IRU�YHUVLRQ�LGHQWLILFDWLRQ�
7KLV�RSWLRQ�LV�QRW�LQWHQGHG�IRU�XVH�E\�WKH�XVHU��LW�LV�XVHG�E\�WKH
UDLQOLQN�VFULSW�WR�FRQILJXUH�5$,1

7R�YLHZ�WKH�FXUUHQW�FRQILJXUDWLRQ�DW�DQ\�WLPH��HQWHU�

rlconfig  –s

7KH�UHVXOWLQJ�GLVSOD\�VKRZV�\RX�WKH�VWDWXV�RI�WKH�5$,1�FRQILJXUDWLRQ�

WUXQN��,3B7581.,1*!� �]QE��83!��]QE��83!��]QE��83!�
������������]QE��83!��]QE��83!��  !��]UO�
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/LQHV�FDQ�EH�LQSXW�GLUHFWO\�WR�UOFRQILJ�IURP�VWDQGDUG�LQSXW��RU�IURP�D�VFULSW�OLNH��HWF�UDLQ�UDLQOLQN�FRQI�
7R�VWDUW�UOFRQILJ��HQWHU�

rlconfig

(QWHU�FRPPDQGV�RQH�OLQH�DW�D�WLPH�DQG�FRQFOXGH�ZLWK�&WUO�G�

7R�XVH�D�SUHYLRXVO\�SUHSDUHG�ILOH�RI�FRPPDQGV��UHGLUHFW�WKH�ILOH�LQWR�UOFRQILJ��)RU�H[DPSOH�

rlconfig < /etc/rain/rainlink.conf

7\SLFDO�XVDJH�ZRXOG�EH�WR�UHGLUHFW�D�VFULSW�RI�FRPPDQGV�LQWR�UOFRQILJ�ZKLFK�LQVWUXFW�UOFRQILJ�WR�EXLOG
DQG�VHW�PRGHV�RQ�WUXQNV�DQG�IDLORYHU�JURXSV��6HPLFRORQV�GHOLPLW�FRPPDQGV��6SDFHV�DQG�QHZ�OLQHV
DUH�LJQRUHG��&RPPDQGV�WDNH�WKH�IROORZLQJ�IRUP�

trunk<number> = znb<number> [ ,  znb<number> … ] ;
failover<number> = znb | trunk<number> [ , znb|trunk<number> …]

trunk<number> = mode ;
trunk<number> != mode ;

failover<number> = mode ;
failover<number> != mode ;

ZKHUH��QXPEHU!�LV�D�YDOXH�EHWZHHQ���DQG�WKH�PD[LPXP�QXPEHU�RI�SRUWV�LQ�WKH�V\VWHP��7UXQNV�FDQ
FRQVLVW�RI�SRUWV�GHQRWHG�E\�D�FRPPD�GHOLPLWHG�OLVW�RI�]QE�QXPEHU!��$�IDLORYHU�JURXS�FDQ�FRQVLVW�RI
SRUWV�RU�WUXQNV��<RX�PXVW�EXLOG�D�WUXQN�SULRU�WR�LWV�XVH�LQ�D�IDLORYHU�JURXS�

$FFHSWDEOH�PRGHV�IRU�WUXQNV�DUH�

0RGH� $SSURSULDWH�IRU�

LSBWUXQNLQJBPRGH 6\VWHP�WR�V\VWHP�WUXQNLQJ

OD\HUB�BPRGH 6\VWHP�WR�VZLWFK�WUXQNLQJ

OD\HUB�BPRGH 6\VWHP�WR�VZLWFK�WUXQNLQJ

EDODQFHBPRGH 6\VWHP�WR�VZLWFK�ORDG�EDODQFLQJ�HQDEOHG�GLVDEOHG

WLPHRXWBPRGH��WLPH! )DLORYHU�PRGH��WLPH�SDUDPHWHU�LQ�VHFRQGV

7R�WHDU�GRZQ�WKH�H[LVWLQJ�5$,1�FRQILJXUDWLRQ��WKH�LQWHUIDFH�PXVW�ILUVW�EH�GRZQ��6HH�LIFRQILJ��0��

ifconfig zrl0 down
rlconfig –t

Network Configurations
5$,1OLQN�IRU�6RODULV�FDQ�EH�GHSOR\HG�LQ�VHOHFWHG�SRUWLRQV�RI�D�QHWZRUN�IRU�LPSOHPHQWLQJ�HLWKHU
KLJKHU�EDQGZLGWK�RU�LQFUHDVHG�IDXOW�WROHUDQFH�RU�ERWK��7KH�OLQN�DJJUHJDWLRQ�WRJHWKHU�ZLWK�G\QDPLF
ORDG�EDODQFLQJ�VHUYLFHV�RIIHU�ERWK�KLJKHU�VSHHGV��EDQGZLGWK��DQG�LQFUHDVHG�IDXOW�WROHUDQFH��ZKHUHDV
WKH�OLQN�IDLORYHU�VHUYLFH�RQO\�SURYLGHV�LQFUHDVHG�IDXOW�WROHUDQFH��7KHUHIRUH��LW�LV�UHFRPPHQGHG�WR�XVH
OLQN�DJJUHJDWLRQ�VHUYLFH�ZKHUHYHU�SRVVLEOH�LQ�D�QHWZRUN�WR�PDNH�LW�IDVWHU�DQG�PRUH�UHOLDEOH�
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5HIHU�WR�7DEOH���WR�ILQG�RXW�VXSSRUWHG�5$,1OLQN�IRU�6RODULV�VHUYLFHV�DQG�QHWZRUN�WRSRORJLHV�IRU
YDULRXV�QHWZRUN�FRQILJXUDWLRQV��(DFK�QHWZRUN�FRQILJXUDWLRQ�LV�GHVFULEHG�LQ�GHWDLO�LQ�WKH�IROORZLQJ
VHFWLRQ�

1HWZRUN
&RQILJXUDWLRQV

/LQN�$JJUHJDWLRQ
�ZLWK�'\QDPLF
/RDG�%DODQFLQJ�

/LQN
)DLORYHU

&RPPHQWV

6\VWHP�WR�6\VWHP √ √ 2IIHUV�VFDODEOH�EDQGZLGWK�DQG�LQFUHDVHG
UHOLDELOLW\�WR�QHWZRUN��OLQNV�EHWZHHQ�WZR
FRPSXWLQJ�VWDWLRQV��L�H��VHUYHUV�
ZRUNVWDWLRQV�RU�GHVNWRSV�

6\VWHP�WR�)(&✶�6ZLWFK
RU�5RXWHU

√ √ &LVFR�VXSSRUWV�)(&�RQ�&DWDO\VW������
����;/�������������VHULHV�6ZLWFKHV�DQG
�����VHULHV�5RXWHUV��0DQ\�RWKHU�VZLWFK
YHQGRUV�KDYH�DOVR�DQQRXQFHG�VXSSRUW�IRU
)(&�

6\VWHP�WR�2WKHU�6ZLWFK
RU�5RXWHU

√ 3URWHFWV�DJDLQVW�QHWZRUN�SRUW�1,&��FDEOH
DQG�VZLWFK�RU�URXWHU�SRUW�IDLOXUH�RQ�DOO
WRSRORJLHV

6\VWHP�WR�+XE √ 3URWHFWV�DJDLQVW�QHWZRUN�SRUW�1,&��FDEOH
DQG�KXE�SRUW�IDLOXUH�RQ�DOO�WRSRORJLHV

✶�)(&�LV�DQ�DFURQ\P�IRU�&LVFR�)DVW�(WKHU&KDQQHO�WHFKQRORJ\��7KH�´)(&�6ZLWFK�RU�5RXWHUµ�PHDQV�&LVFR�)DVW�(WKHU&KDQQHO�FRPSDWLEOH
6ZLWFK�RU�5RXWHU�

7DEOH����5$,1OLQN�IRU�6RODULV�VHUYLFHV�DQG�QHWZRUN�WRSRORJLHV�IRU�YDULRXV�QHWZRUN�FRQILJXUDWLRQV

System-to-System
<RX�FDQ�FRQILJXUH�WUXQNV�RU�IDLORYHU�JURXSV�EHWZHHQ�WZR�FRPSXWLQJ�VWDWLRQV��L�H��VHUYHUV�
ZRUNVWDWLRQV�RU�GHVNWRSV���(DFK�FRPSXWHU�PD\�FRQVLVW�RI�PXOWLSOH�VLQJOH�FKDQQHO�RU�PXOWL�FKDQQHO
DGDSWHU�SRUWV�

)LJXUH���LOOXVWUDWHV�D�V\VWHP�WR�V\VWHP�FRQILJXUDWLRQ�EHWZHHQ�WZR�VHUYHUV��(DFK�VHUYHU�KDV�IRXU
QHWZRUN�SRUWV��7KH�WKUHH�QHWZRUN�OLQNV�EHWZHHQ�VHUYHUV��DV�UHSUHVHQWHG�E\�QXOO�L�H��FURVVRYHU�FDEOHV�
DUH�DJJUHJDWHG�WR�LPSOHPHQW�D�KLJK�VSHHG�SLSH�EHWZHHQ�VHUYHUV��7KH�IRXUWK�OLQN�RI�HDFK�VHUYHU�LV
FRQQHFWHG�WR�D�KXE��ZKLFK�LQ�WXUQ�LV�FRQQHFWHG�WR�PXOWLSOH�FOLHQWV��2QH�RI�WKHVH�OLQNV�ZLOO�EH�IRUFHG
WR�DFW�DV�D�VWDQGE\�OLQN��DV�VKRZQ�E\�WKH�GRWWHG�OLQH��LI�\RXU�KXE�RU�VZLWFK�LV�UXQQLQJ�WKH�,(((
�����G�6SDQQLQJ�7UHH�DOJRULWKP�

,03257$17��7KH�FXUUHQW�UHOHDVH�RI�5$,1OLQN�IRU�6RODULV�GRHV�QRW�VXSSRUW�,(((������G
6SDQQLQJ�7UHH�DOJRULWKP��7KHUHIRUH��\RX�VKRXOG�DYRLG�FUHDWLQJ�D�QHWZRUN�ORRS��LI�\RXU
VZLWFK�GRHV�QRW�VXSSRUW�,(((������G�6SDQQLQJ�7UHH��2WKHUZLVH��\RXU�QHWZRUN�PD\�JR
GRZQ�GXH�WR�PXOWLSOH�UHGXQGDQW�SDWKV�FUHDWHG�E\�D�ORRS�
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)LJXUH����+LJK�VSHHG�SLSH�IURP�VHUYHU�WR�VHUYHU��XVLQJ�V\VWHP�WR�V\VWHP�WUXQNLQJ

7KH�DERYH�QHWZRUN�FRQILJXUDWLRQ�LV�FRPPRQO\�XVHG�WR�LPSOHPHQW�KLJKHU�EDQGZLGWK�FRQQHFWLRQV
EHWZHHQ�HQWHUSULVH�FODVV�LQWUDQHW�ZHE�VHUYHUV��ILOH�VHUYHUV�RU�ZRUNVWDWLRQV�

System-to-FEC Switch or Router
7KLV�FDQ�EH�XVHG�WR�FRQILJXUH�WUXQNV�RU�IDLORYHU�JURXSV�EHWZHHQ�D�FRPSXWLQJ�VWDWLRQ�DQG�QHWZRUN
VZLWFK��L�H��EDFNERQH��ZRUNJURXS��RU�URXWHU��7R�FRQILJXUH�WUXQNV��WKH�QHWZRUN�VZLWFK��RU�URXWHU�
PXVW�EH�D�&LVFR�VZLWFK��RU�URXWHU��ZLWK�)(&�PRGXOH�RU�DQ\�RWKHU�VZLWFK��RU�URXWHU��ZKLFK�VXSSRUWV
&LVFR
V�)(&�FRPSDWLEOH�WUXQNLQJ�VFKHPH��7R�FRQILJXUH�WUXQNV�RQ�D�VZLWFK��RU�URXWHU���UHIHU�WR�WKH
WHFKQLFDO�PDQXDO�IURP�\RXU�VZLWFK��RU�URXWHU��YHQGRU��1RWH�WKDW�PDQ\�)(&�FRPSDWLEOH�VZLWFKHV�RU
URXWHUV�OLPLW�WKH�PD[LPXP�QXPEHU�RI�SRUWV�SHU�WUXQN�WR�IRXU��7KH�QXPEHU�RI�SRUWV�SHU�IDLORYHU
JURXS�LV�XQOLPLWHG�

)LJXUH���LOOXVWUDWHV�D�V\VWHP�WR�)(&�6ZLWFK�FRQILJXUDWLRQ��$�VHUYHU�LQ�GDWD�FHQWHU�LV�FRQQHFWHG�WR
&LVFR�)DVW�(WKHU&KDQQHO�FRPSDWLEOH�EDFNERQH�VZLWFK��$V�VKRZQ��E\�DJJUHJDWLQJ�IRXU�IXOO�GXSOH[
)DVW�(WKHUQHW�OLQNV��DV�UHSUHVHQWHG�E\�VWUDLJKW�FDEOHV���\RX�FDQ�LPSOHPHQW�����0ESV�RI�SLSH�EHWZHHQ
D�VHUYHU�DQG�VZLWFK��<RX�FDQ�DOVR�LPSOHPHQW�D�VLPLODU�W\SH�RI�WUXQN�EHWZHHQ�D�VHUYHU�DQG�)(&
FRPSDWLEOH�URXWHU��7KH�)DVW�(WKHU&KDQQHO�ZLWK�URXWHU�SURYLGHV�ORDG�EDODQFLQJ�DFURVV�DJJUHJDWHG
OLQNV�ZLWKLQ�D�WUXQN�EDVHG�RQ�,3�DGGUHVVHV�

)LJXUH����+LJK�VSHHG�SLSH�IURP�6HUYHU�WR�)(&�VZLWFK�XVLQJ�V\VWHP�WR�VZLWFK�WUXQNLQJ

7KH�DERYH�FRQILJXUDWLRQ�SURYLGHV�QHWZRUN�PDQDJHUV�D�UHOLDEOH�KLJK�VSHHG�VROXWLRQ�IRU�WKH�FDPSXV
QHWZRUN�EDFNERQH�

System-to-Other Switch or Router
,Q�WKLV�FRQILJXUDWLRQ��\RX�FDQ�FRQILJXUH�IDLORYHU�JURXSV��EXW�QRW�WUXQNV��EHWZHHQ�D�FRPSXWLQJ
VWDWLRQ��DQG�QHWZRUN�VZLWFK��L�H��EDFNERQH��ZRUNJURXS��RU�URXWHU�ZKLFK�LV�QRW�FRPSDWLEOH�ZLWK
&LVFR�)(&�



��

)LJXUH���LOOXVWUDWHV�D�V\VWHP�WR�6ZLWFK�FRQILJXUDWLRQ��ZKHUH�WKH�VZLWFK�LV�QRW�FRPSDWLEOH�ZLWK�&LVFR
)(&��$V�VKRZQ��D�IDLORYHU�JURXS�LV�LPSOHPHQWHG�ZLWK�WZR�PHPEHU�OLQNV��DV�UHSUHVHQWHG�E\�VWUDLJKW
FDEOHV��XVLQJ�5$,1OLQN�IRU�6RODULV�LQVWDOOHG�RQ�D�VHUYHU��7KH�GRWWHG�OLQH�UHSUHVHQWV�WKH�VWDQG�E\�OLQN�
,I�DQ�DFWLYH�OLQN�JRHV�GRZQ�GXH�WR�D�VHUYHU�SRUW�1,&��FDEOH�RU�VZLWFK�SRUW�IDLOXUH��5$,1OLQN�ZLOO
VZLWFK�RYHU�WKH�WUDIILF�WR�D�VWDQG�E\�OLQN�ZLWKRXW�XVHU�LQWHUYHQWLRQ�

)LJXUH����5HOLDEOH�QHWZRUN�FRQQHFWLRQV�IURP�6HUYHU�WR�2WKHU�6ZLWFK�XVLQJ�/LQN�)DLORYHU

System-to-Hub
7KLV�FRQILJXUDWLRQ�DOORZV�\RX�WR�FRQILJXUH�IDLORYHU�JURXSV��EXW�QRW�WUXQNV��EHWZHHQ�D�FRPSXWLQJ
VWDWLRQ�DQG�QHWZRUN�KXE��7KH�FRPSXWLQJ�VWDWLRQ�PD\�FRQVLVW�RI�PXOWLSOH�VLQJOH�FKDQQHO�RU�PXOWL�
FKDQQHO�DGDSWHU�SRUWV��<RX�PXVW�XVH�WKH�VDPH�W\SH�RI�PHGLD�DQG�DGDSWHUV�LQ�WKH�KRVW�FRPSXWHU�IRU
RSWLPDO�SHUIRUPDQFH�

)LJXUH����LOOXVWUDWHG�D�V\VWHP�WR�+XE�FRQILJXUDWLRQ��$JDLQ�D�IDLORYHU�JURXS�LV�LPSOHPHQWHG�ZLWK�WZR
PHPEHU�OLQNV��DV�UHSUHVHQWHG�E\�VWUDLJKW�FDEOHV��XVLQJ�5$,1OLQN�LQVWDOOHG�RQ�D�VHUYHU��7KH�GRWWHG
OLQH�UHSUHVHQWV�WKH�VWDQG�E\�OLQN��,I�DQ�DFWLYH�OLQN�JRHV�GRZQ�GXH�WR�D�VHUYHU�SRUW�1,&��FDEOH�RU�KXE
SRUW�IDLOXUH��5$,1OLQN·V�IDVW�IDLORYHU�ZLOO�DXWRPDWLFDOO\�WUDQVIHU�WKH�WUDIILF�WR�D�VWDQG�E\�OLQN�LQ�DV�OLWWOH
DV�����PV��WKXV�PDNLQJ�\RXU�IDLORYHU�WUDQVSDUHQW�

)LJXUH�����5HOLDEOH�QHWZRUN�FRQQHFWLRQV�IURP�6HUYHU�WR�+XE�XVLQJ�/LQN�)DLORYHU

Applications
5$,1OLQN�IRU�6RODULV�FDQ�EH�XVHG�LQ�D�YDULHW\�RI�DSSOLFDWLRQV�WR�LPSURYH�WKH�EDQGZLGWK�DQG�RU
UHOLDELOLW\�RI�\RXU�QHWZRUN��7KH�IROORZLQJ�WZR�H[DPSOHV�GHSLFW�WKH�ZLGHO\�XVHG�DSSOLFDWLRQV�RI
5$,1OLQN�WR�LPSURYH�IDXOW�WROHUDQFH�LQ�D�VHUYHU�IDUP�DQG�WR�VSHHG�VHUYHU�LQWHUFRQQHFWV�DQG�QHWZRUN
EDFNERQHV�
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Server Farm
$�W\SLFDO�VHUYHU�IDUP�IHDWXUHV�VHYHUDO�VHUYHUV�FRQQHFWHG�WR�D�QHWZRUN�VZLWFK��ZKLFK��LQ�WXUQ��LV
FRQQHFWHG�WR�PXOWLSOH�FOLHQWV��7KLV�FRQILJXUDWLRQ�RI�VHUYHU�IDUP�LV�YXOQHUDEOH�WR�VLQJOH�SRLQWV�RI
IDLOXUH�DW�WKH�VHUYHUV��WKH�QHWZRUN�OLQNV�DQG�WKH�VZLWFK�DV�VKRZQ�LQ�)LJXUH�����,I�D�VHUYHU��QHWZRUN
OLQN�RU�VZLWFK�IDLOV�IRU�DQ\�UHDVRQ��WKH�FOLHQW�ZRXOG�ORRVH�FRQQHFWLYLW\�WR�WKH�VHUYHU�DQG�WKH�FULWLFDO
DSSOLFDWLRQV�WKDW�UXQ�RQ�WKH�VHUYHU�

)LJXUH�����7\SLFDO�6HUYHU�)DUP

5$,1OLQN�LQ�FRQMXQFWLRQ�ZLWK�UHGXQGDQW�QHWZRUN�SRUWV��RU�OLQNV��RIIHUV�UHOLDELOLW\�WR�VHUYHU�IDUPV�E\
HOLPLQDWLQJ�DOO�VLQJOH�SRLQWV�RI�IDLOXUH��$V�VKRZQ�LQ�)LJXUH�����RQH�VHUYHU�DQG�RQH�ZRUNVWDWLRQ�XVH
WZR�VLQJOH�SRUW�DGDSWHUV��ZKLOH�WKH�RWKHU�VHUYHU�XVHV�D���SRUW�DGDSWHU��$OO�V\VWHPV�DUH�HTXLSSHG�ZLWK
5$,1OLQN�IRU�6RODULV�

)LJXUH�����5HOLDEOH�6HUYHU�)DUP

,Q�WKH�LOOXVWUDWLRQ��WKH�OLQN�IDLORYHU�JURXSV��ZLWK�WZR�QHWZRUN�OLQNV��XVH�5$,1OLQN�IURP�VHUYHU�WR�
VZLWFK�DQG�VZLWFK�WR�FOLHQW��7KH�OLQN�IDLORYHU�IHDWXUH�RIIHUV�FRQWLQXRXV�UHOLDEOH�QHWZRUN�FRQQHFWLYLW\
WR�FOLHQW��,Q�WKH�HYHQW�RQH�RI�WKH�OLQNV�IDLOV��WKH�VHUYHU�IDUP�FDQ�VWLOO�VHUYLFH�WKH�FOLHQW�WKURXJK�WKH
RWKHU�OLQNV�

Server Interconnects and Network Backbones
)LJXUH����LOOXVWUDWHV�KRZ�5$,1OLQN�DQG�D���SRUW�1,&�FUHDWH�DQ�����0ESV��SLSH��IRU�VHUYHU�WR�VHUYHU
LQWHUFRQQHFWV�DQG�VHUYHU�WR�VZLWFK�EDFNERQH��,Q�WKH�LOOXVWUDWLRQ��IRXU�LQGLYLGXDO�)DVW�(WKHUQHW�OLQNV
DUH�DJJUHJDWHG�LQWR�RQH�KLJK�VSHHG�ORJLFDO�OLQN�WR�FUHDWH�WKH�����0ESV��SLSH��WR�UHOLHYH�FRQJHVWLRQ�LQ
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D�GHGLFDWHG�DUHD�RI�D�QHWZRUN��7KH�VLPLODU�����0ESV��SLSH��FDQ�DOVR�EH�GHSOR\HG�EHWZHHQ�&LVFR
)(&�FRPSDWLEOH�VZLWFKHV�DV�VKRZQ�E\�WKH�VZLWFK�WR�VZLWFK�FRQQHFWLRQ�

)LJXUH�����+LJK�VSHHG�SLSH�IRU�6HUYHU�,QWHUFRQQHFWV�DQG�1HWZRUN�%DFNERQHV
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Appendix

A: RAINlink for Solaris Man Page Reference

5$,1OLQN�LQFOXGHV�WKH�IROORZLQJ�ILOHV�DQG�XWLOLWLHV�WR�DLG�LQ�FRQILJXUDWLRQ�DQG�PRQLWRULQJ�

• UDLQOLQN
• UOFRQILJ

7KLV�VHFWLRQ�LQFOXGHV�8QL[�VW\OH�PDQ�SDJHV�WR�EH�XVHG�DV�UHIHUHQFH�
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rainlink(1M)

1$0(
�UDLQOLQN�²�$FWLYDWH�'HDFWLYDWH�5$,1OLQN�IRU�6RODULV

6<1236,6
/etc/rain/rainlink [ -a | -d | -s | -u ]

'(6&5,37,21
7KH�UDLQOLQN�FRPPDQG�VFULSW�LQLWLDOL]HV�DQG�UHLQLWLDOL]HV�WKH�5$,1OLQN�OD\HU�ZLWKLQ�WKH�=1<;
1HW%ODVWHU�GULYHU��$Q�LQSXW�VFULSW�ORFDWHG�LQ��HWF�UDLQ�UDLQOLQN�FRQI�LV�XVHG�DV�LQSXW�WR
=1<;·V�UOFRQILJ�DSSOLFDWLRQ��$�OLVW�RI�GHIDXOW�FKRLFHV�LV�SUHVHQWHG�LI�WKH
�HWF�UDLQ�UDLQOLQN�FRQI�LQSXW�VFULSW�GRHV�QRW�H[LVW��7KH�VFULSW�FDQ�EH�XVHG�WR�EULQJ�XS�WKH
5$,1OLQN�DQG�QRQ�5$,1OLQN�LQWHUIDFHV��,W�FDQ�DOVR�EH�XVHG�WR�GLVSOD\�WKH�FXUUHQW�5$,1OLQN
FRQILJXUDWLRQ�

237,216

�D $FWLYDWH�5$,1OLQN�IHDWXUHV��&UHDWHV�DQ
�HWF�UDLQ�UDLQOLQN�FRQI�ILOH�LI�LW�GRHVQ·W�H[LVW�IURP�D�OLVW�RI
GHIDXOW�FKRLFHV��EULQJV�GRZQ�WKH�H[LVWLQJ�1HW%ODVWHU
LQWHUIDFHV��WHDUV�GRZQ�WKH�H[LVWLQJ�5$,1OLQN�FRQILJXUDWLRQ�
EXLOGV�WKH�QHZ�5$,1OLQN�FRQILJXUDWLRQ��EULQJV�XS�WKH
5$,1OLQN�LQWHUIDFHV��DQG�ILQDOO\�DQ\�RWKHU�1HW%ODVWHU
LQWHUIDFHV�

�G 'HDFWLYDWH�5$,1OLQN�IHDWXUHV��7HDUV�GRZQ�WKH�H[LVWLQJ
5$,1OLQN�LQWHUIDFHV��DQG�EULQJV�XS�1HW%ODVWHU�LQWHUIDFHV�

�V 6KRZ�5$,1OLQN�FRQILJXUDWLRQ��VDPH�DV��HWF�UDLQ�UOFRQILJ�²V�
�X 'LVSOD\�XVDJH��VDPH�DV�QR�SDUDPHWHUV�

),/(6
�HWF�UDLQ�UDLQOLQN�FRQI

6((�$/62
UOFRQILJ��0�
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rlconfig(1M)

1$0(
UOFRQILJ���&RQILJXUH�=1<;�5HGXQGDQW�$UUD\�RI�,QGHSHQGHQW�1HWSRUWV��5$,1��

6<1236,6
/etc/rain/rlconfig [ -s ] [ -t ] [ -l # list_file ] < input_file

'(6&5,37,21
7KH�UOFRQILJ�DSSOLFDWLRQ�LV�XVHG�WR�FRQILJXUH�PXOWLSOH�=1<;�1HW%ODVWHU�SRUWV�LQWR�WUXQNV�RU
IDLORYHU�JURXSV���:LWK�H[FHSWLRQ�RI�WKH��V�RSWLRQ��DOO�LQWHUIDFHV�DIIHFWHG�E\�UOFRQILJ�PXVW�EH�LQ
WKH�GRZQ�VWDWHV���6HH�LIFRQILJ��0��IRU�H[SODQDWLRQ�RQ�EULQJLQJ�GRZQ�LQWHUIDFHV���7KH
DSSOLFDWLRQ�UHDGV�VWDQGDUG�LQSXW�IRU�FRPPDQGV�

$�WUXQN�LV�D�JURXSLQJ�RI�WZR�RU�PRUH�SRUWV�WKDW�FDQ�GR�SRUW�DJJUHJDWLRQ����3RUW�DJJUHJDWLRQ
FDQ�EH�SXW�LQ�D�PRGH�ZKHUH�PXOWLSOH�FOLHQWV�FRQQHFWLQJ�WR�D�VHUYHU�FDQ�XWLOL]H�WKH�EDQGZLGWK
RI�PXOWLSOH�SRUWV�VHDPOHVVO\��RU�LQ�D�PRGH�ZKHUH�D�VHUYHU�FRQQHFWLQJ�WR�D�VHUYHU�FDQ
VHDPOHVVO\�XWLOL]H�WKH�KLJKHU�EDQGZLGWK�RI�PXOWLSOH�SRUWV�

$�IDLORYHU�JURXS�LV�D�JURXSLQJ�RI�SRUWV�ZKHUH�RQO\�RQH�SRUW�LV�DFWLYH�DW�DQ\�RQH�WLPH���7KH
UHPDLQLQJ�SRUWV�LQ�WKH�IDLORYHU�JURXS�DUH�LQ�VWDQGE\�LQ�FDVH�WKH�DFWLYH�SRUW�JRHV�GRZQ�
7\SLFDOO\��D�IDLORYHU�JURXS�ZRXOG�RQO\�VZLWFK�IURP�RQH�OLQN�WR�DQRWKHU�LI�WKH�SK\VLFDO�OLQN
ZHUH�ORVW��%\�HQDEOLQJ�WLPHRXW�PRGH��LI�QR�WUDIILF�LV�UHFHLYHG�LQ�WKH�VSHFLILHG�WLPH�LQWHUYDO�
WKH�DFWLYH�SRUW�LV�DXWRPDWLFDOO\�VZLWFKHG�WR�DQRWKHU�DYDLODEOH�OLQN��7KH�WLPHRXW�PRGH�WLPH
LQWHUYDO�LV�VHWWDEOH�E\�WKH�XVHU�

237,216

�V 'LVSOD\V�WKH�FXUUHQW�5$,1�FRQILJXUDWLRQ��&RPPDQGV�DUH�QRW
UHDG�IURP�VWDQGDUG�LQSXW�ZLWK�WKLV�RSWLRQ�

�W 7HDU�GRZQ�DOO�SUHYLRXVO\�FRQILJXUHG�5$,1�SRUWV��&RPPDQGV
DUH�QRW�UHDG�IURP�VWDQGDUG�LQSXW�ZLWK�WKLV�RSWLRQ�

�O�>���@�ILOHBQDPH &UHDWHV�D�ILOH�FRQWDLQLQJ�D�OLVW�RI�WKH�FRQILJXUHG�=5/�GHYLFHV
DQG�WKH�DYDLODEOH�=1%�GHYLFHV��7KH�´�µ�LV�XVHG�IRU�YHUVLRQ
LGHQWLILFDWLRQ��7KLV�RSWLRQ�LV�QRW�LQWHQGHG�IRU�XVH�E\�WKH�XVHU�
LW�LV�XVHG�E\�WKH�UDLQOLQN�VFULSW�WR�FRQILJXUH�5$,1

86$*(

7\SLFDOO\��D�VFULSW�RI�FRPPDQGV�LV�GLUHFWHG�LQWR�UOFRQILJ��ZKLFK�LQVWUXFW�UOFRQILJ�WR�EXLOG�DQG�VHW�PRGHV
RQ�WUXQNV�DQG�IDLORYHU�JURXSV��6HPLFRORQV�GHOLPLW�FRPPDQGV��6SDFHV�DQG�QHZ�OLQHV�DUH�LJQRUHG�
&RPPDQGV�WDNH�WKH�IROORZLQJ�IRUP�

trunk<number> = znb<number> [ ,  znb<number> … ] ;
failover<number> = znb<number>  | trunk<number> [ , znb<number> |
                   trunk<number> …];

trunk<number> = mode ;
trunk<number> != mode ;

IDLORYHU�QXPEHU!� �PRGH��
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failover<number> != mode ;

ZKHUH��QXPEHU!�LV�D�YDOXH�EHWZHHQ���DQG�WKH�PD[LPXP�QXPEHU�RI�SRUWV�LQ�WKH�V\VWHP��7UXQNV�FDQ
FRQVLVW�RI�SRUWV�GHQRWHG�E\�D�FRPPD�GHOLPLWHG�OLVW�RI�]QE�QXPEHU!�$�IDLORYHU�JURXS�FDQ�FRQVLVW�RI
SRUWV�RU�WUXQNV��<RX�PXVW�EXLOG�D�WUXQN�SULRU�WR�LWV�XVH�LQ�D�IDLORYHU�JURXS�

$FFHSWDEOH�PRGHV�IRU�WUXQN�DQG�IDLORYHU�FRQILJXUDWLRQV�

0RGH� $SSURSULDWH�IRU�

LSBWUXQNLQJBPRGH 6\VWHP�WR�V\VWHP�WUXQNLQJ

OD\HUB�BPRGH 6\VWHP�WR�VZLWFK�WUXQNLQJ

OD\HUB�BPRGH 6\VWHP�WR�VZLWFK�WUXQNLQJ

EDODQFHBPRGH 6\VWHP�WR�VZLWFK�ORDG�EDODQFLQJ�HQDEOHG�GLVDEOHG

WLPHRXWBPRGH��WLPH! )DLORYHU�PRGH��WLPH�SDUDPHWHU�LQ�VHFRQGV

',63/$<6
7KH�´�Vµ�RSWLRQ�RI�WKH�UOFRQILJ�GLVSOD\V�WKH�FXUUHQW�VWDWXV�RI�WKH�5$,1OLQN�LQWHUIDFHV��7KH�GLVSOD\
LQFOXGHV�DQ\�FRQILJXUHG�PRGHV�IRU�WUXQNV�RU�IDLORYHU�JURXSV��DQG�WKH�VWDWXV�RI�WKH�LQWHUIDFHV�LQ�WKH
IRUP�

WUXQN�QXPEHU!��PRGH!� �]QE�QXPEHU!��]QE�QXPEHU!�«��  !��]UO�QXPEHU!

:KHUH�QXPEHU�LV�WKH�WUXQN��JURXS��RU�LQWHUIDFH�LGHQWLILHU��DQG�PRGH�LV�RQH�RI�WKH�DFFHSWDEOH�PRGHV�
)RU�H[DPSOH�

WUXQN��,3B7581.,1*!� �]QE��83!��]QE��83!��  !�]UO�

7KH�LQWHUIDFH�VWDWXV�FDQ�EH�

1DPH� 0HDQLQJ�

83 ,QWHUIDFH�LV�83

'2:1 ,QWHUIDFH�LV�GRZQ

$&7,9( 7KH�LQWHUIDFH�LV�83��DQG�LV�WKH�$&7,9(�PHPEHU�RI�D�IDLORYHU
JURXS

67$1'%< 7KH�LQWHUIDFH�LV�83��EXW�LV�QRW�WKH�$&7,9(�PHPEHU�RI�D�IDLORYHU
JURXS�

),/(6
�HWF�UDLQ�UDLQOLQN�FRQI

6((�$/62
UDLQOLQN��0�
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B: Compatible Products
5$,1OLQN�VRIWZDUH�VKRXOG�EH�FRPSDWLEOH�ZLWK�DQ\�QHWZRUN�LQWHUIDFH�FDUG��KXE�DQG�)(&�FRPSDWLEOH
VZLWFK�RU�URXWHU��=1<;�WHVWHG�WKH�FRPSDWLELOLW\�DQG�LQWHURSHUDELOLW\�RI�5$,1OLQN�IRU�6RODULV
VRIWZDUH�ZLWK�WKH�IROORZLQJ�SURGXFWV��&RQWDFW�=1<;�7HFKQLFDO�6XSSRUW�IRU�WKH�ODWHVW�LQIRUPDWLRQ
RQ�DGGLWLRQDO�SURGXFWV�WHVWHG�E\�=1<;�ODEV�

Backbone
6ZLWFKHV��$GDSWHUV )DVW�(WKHU&KDQQHO��)(&��&RPSDWLEOH��&LVFR�&DWDO\VW

���������;/�����������6HULHV�VZLWFKHV��=1<;·V�5$,1FOXVWHU�)DPLO\
DGDSWHUV

5RXWHUV )DVW�(WKHU&KDQQHO��)(&��&RPSDWLEOH��&LVFR������6HULHV
1HWZRUN�,QWHUIDFH�&DUG��1,&�
)DVW�(WKHUQHW�$GDSWHUV =1<;�1HW%ODVWHU��6LQJOH�&KDQQHO�3&,��=;�����=;���4�

=1<;�1HW%ODVWHU�'XDO�&KDQQHO�3&,��=;����
=1<;�1HW%ODVWHU�4XDG�&KDQQHO�3&,��=;�����=;���4�
=1<;�1HW%ODVWHU�'XDO�&KDQQHO�&RPSDFW3&,��=;���8���=;���8��
=1<;�1HW%ODVWHU�4XDG�&KDQQHO�&RPSDFW3&,��=;���8���=;���8��

C: Network Cable References
,I�\RX�DUH�GHSOR\LQJ�5$,1OLQN�LQ�D�QHWZRUN�FRQILJXUDWLRQ�ZKHUH�ERWK�HQG�VWDWLRQV�DUH�1,&V��L�H�
V\VWHP�WR�V\VWHP�FRQILJXUDWLRQ���\RX�PXVW�XVH�´QXOOµ��FURVVRYHU��FDEOHV�WR�FRQQHFW�WZR�HQG�VWDWLRQV�
,Q�DOO�RWKHU�QHWZRUN�FRQILJXUDWLRQV��\RX�PXVW�XVH�´VWUDLJKWµ�FDEOHV��5HIHU�WR�WKH�´1HWZRUN
&RQILJXUDWLRQVµ�VHFWLRQ�IRU�LQIRUPDWLRQ�RQ�DOO�SRVVLEOH�QHWZRUN�FRQILJXUDWLRQV�VXSSRUWHG�E\
5$,1OLQN�

Straight vs. Null (Crossover) Cable
)LJXUH���VKRZV�WKH�SLQ�RXW�RI�D�5-���FRQQHFWRU�IRU�(WKHUQHW�DQG�)DVW�(WKHUQHW�

)LJXUH����3LQ�RXW�RI�D�5-���FRQQHFWRU

$V�VKRZQ�LQ�7DEOH����WKH�ZLULQJ�IRU�D�VWUDLJKW�FDEOH�LV�VLPSO\�SLQ���WR�SLQ����SLQ���WR�SLQ����HWF��1RWLFH
WKDW�3LQV���������DQG���DUH�QRW�XVHG�

5-��
3LQV

6WUDLJKW
&RQQHFWLRQV

� �
� �
� �
� �
� �
� �
� �
� �
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7DEOH����(WKHUQHW�DQG�)DVW�(WKHUQHW�:LULQJ�IRU�D�VWUDLJKW�FDEOH

7KH�ZLULQJ�IRU�D�QXOO�FDEOH�LV�VKRZQ�LQ�WKH�7DEOH���EHORZ�

5-��
3LQV

1XOO
�&URVVRYHU�
&RQQHFWLRQV

� �
� �
� �
� �
� �
� �
� �
� �

7DEOH����(WKHUQHW�DQG�)DVW�(WKHUQHW�:LULQJ�IRU�D�QXOO�FDEOH

D: Troubleshooting

:K\�GRQ·W�,�JHW�D�OLQN�OLJKW�RQ�P\�)DVW�(WKHUQHW�RU�(WKHUQHW�DGDSWHU"

• 9HULI\�WKDW�\RX�DUH�XVLQJ�D�QXOO��FURVVRYHU��FDEOH�ZKHQ�\RXU�DGDSWHU�LV�FRQQHFWHG�GLUHFWO\�WR
DQRWKHU�DGDSWHU��2WKHUZLVH��XVH�D�VWUDLJKW�FDEOH�

,�GRQ·W�VHH�LPSURYHG�WKURXJKSXW�WR�P\�&LVFR�VZLWFK�HYHQ�LI�,�FRQILJXUHG�P\�DGDSWHU�IRU�OLQN�DJJUHJDWLRQ��:K\"

• 7R�VHH�LPSURYHG�WKURXJKSXW��WKH�SRUWV�RQ�&LVFR�VZLWFK�PXVW�EH�FRQILJXUHG�IRU�)DVW
(WKHU&KDQQHO��&RQILJXUH�)DVW�(WKHUQHW�SRUWV�LQWR�)DVW�(WKHU&KDQQHO�JURXSV�FRQWDLQLQJ���RU��
VHJPHQWV��\LHOGLQJ������RU�����0ESV�EL�GLUHFWLRQDO�EDQGZLGWK��UHVSHFWLYHO\��&KDQQHOV��)DVW
(WKHU&KDQQHOV��FDQ�EH�FRQILJXUHG�XVLQJ�WKH�FRPPDQG�OLQH�LQWHUIDFH��&/,��RU�6LPSOH�1HWZRUN
0DQDJHPHQW�3URWRFRO��6103��

)RU�LQVWDQFH��WR�VHW�XS�D�)DVW�(WKHU&KDQQHO��ORJLQ�WR�&LVFR�VZLWFK�YLD�D�7HOQHW�VHVVLRQ��7KHQ
W\SH�

enable

7R�DJJUHJDWH�SRUWV���DQG���RQ�WKH�OLQH�FDUG�PRGXOH���WR�EH�D�)DVW�(WKHU&KDQQHO��W\SH�

set port channel 2/1-2 on

7R�VHH�KRZ�SRUWV�DUH�FRQILJXUHG��W\SH�

show port

�7R�VHH�KRZ�)DVW�(WKHU&KDQQHOV�DUH�FRQILJXUHG��W\SH�

show port channel



��

5HIHU�WR�WKH�XVHU·V�PDQXDO�RI�&LVFR�VZLWFK�IRU�PRUH�LQIRUPDWLRQ�RQ�)DVW�(WKHU&KDQQHO
FRQILJXUDWLRQ�

• 0XOWLSOH�FOLHQWV�PXVW�EH�XVHG�WR�UHDOL]H�KLJKHU�EDQGZLGWK��,Q�V\VWHP�WR�VZLWFK�WUXQNLQJ��D�GDWD
SDWK�LV�HVWDEOLVKHG�EDVHG�RQ�HLWKHU�WKH�0$&�RU�,3�DGGUHVV��VR�WKH�GDWD�EHWZHHQ�D�SDUWLFXODU�FOLHQW
DQG�VHUYHU�ZLOO�DOZD\V�WUDYHUVH�WKH�VDPH�SDWK��0RUH�FOLHQWV�LQVXUH�EHWWHU�GLVWULEXWLRQ�RI�GDWD�RYHU
DOO�WKH�SRUWV�LQ�D�WUXQN��OHDGLQJ�WR�EHWWHU�WRWDO�EDQGZLGWK�XWLOL]DWLRQ�EHWZHHQ�WKH�V\VWHP�DQG�WKH
)(&�VZLWFK�

:KHQ�,�KDYH�WZR�5$,1OLQN�V\VWHPV�FRQILJXUHG�V\VWHP�WR�V\VWHP��ZK\�GRHV�LW�QRW�ZRUN�ZLWK�PRUH�WKDQ�RQH�SRUW
SOXJJHG�LQ�EHWZHHQ�WKHP"

• &KHFN�WR�VHH�LI�\RX�KDYH�D�FRQILJXUDWLRQ�PLVPDWFK���,I�RQH�V\VWHP�LV�FRQILJXUHG�IRU�WUXQNLQJ�DQG
WKH�RWKHU�IRU�IDLORYHU��KDYLQJ�PXOWLSOH�SRUWV�EHWZHHQ�WKHP�ZLOO�FDXVH�WKH�OLQN�WR�IDLO��(QVXUH�WKDW
V\VWHP�WR�V\VWHP�WUXQNLQJ�LV�FRQILJXUHG��7KH�PRGH�LV�GLVSOD\HG�ZLWK�WKH�UOFRQILJ�²V�FRPPDQG�
0DNH�VXUH�WKH�WUXQN�LQFOXGHV�,3B7581.,1*B02'(�

,Q�1,&�WR�&LVFR�)(&�6ZLWFK�RU�5RXWHU�FRQILJXUDWLRQV��WKH�SURFHVV�RI�XQSOXJJLQJ�WKH��ODVW�ZRUNLQJ�SRUW��DQG�IDLOLQJ
RYHU�WR�D��QHZ�ZRUNLQJ�SRUW��WDNHV�D�YHU\�ORQJ�WLPH�

• 7KH�VSDQQLQJ�WUHH��UHOHDUQLQJ��RQ�WKH�&LVFR�)(&�VZLWFK�PD\�WDNH�ORQJ�WLPH�WR�UHOHDUQ��a���
VHFRQGV���7KHUH�LV�D�SDUDPHWHU�RQ�WKH�&LVFR�)(&�VZLWFK��ZKLFK�\RX�FDQ�WZHDN�RQ�D�VHW�RI�SRUWV
WR�PDNH�WKH�UHOHDUQLQJ�KDSSHQ�PXFK�VRRQHU��8VH�WKH�IROORZLQJ�6103��6LPSOH�1HWZRUN
0DQDJHPHQW�3URWRFRO��FRPPDQG�RQ�\RXU�&LVFR�VZLWFK�

set spantree fastport <mod/port> enable

)RU�H[DPSOH��´VHW�VSDQWUHH�IDVWSRUW�������HQDEOHµ�HQDEOHV�IDVW�OHDUQLQJ�RQ�WKH�SRUWV���WKURXJK��
RQ�OLQH�FDUG�PRGXOH���RI�D�&LVFR�)(&�VZLWFK��1RZ�\RX�FDQ�XQSOXJ�DQG�SOXJ�D�QHWZRUN�OLQN
�SRUW��TXLFNO\��<RX�FDQ�DOVR�YHULI\�WKLV�XVLQJ�WKH�SLQJ�FRPPDQG��<RX�VKRXOG�QRWLFH�WKDW�D
QHWZRUN�OLQN�HVWDEOLVKHV�LQ�MXVW�D�IHZ�SLQJ�WLPHRXWV�����WULHV��GXULQJ�WKH�SURFHVV�RI�XQSOXJJLQJ
DQG�SOXJJLQJ�D�OLQN�

Where to go for Technical Support
(OHFWURQLF�YHUVLRQV�RI�WKLV�5$,1OLQN�IRU�6RODULV�8VHU·V�*XLGH�DUH�DYDLODEOH�RII�WKH�=1<;�ZHEVLWH�

KWWS���ZZZ�]Q\[�FRP

á 5$,1OLQN�IRU�6RODULV�8VHU·V�*XLGH��+70/��PD\�EH�YLHZHG�XVLQJ�\RXU�ZHE�EURZVHU��)URP�\RXU
EURZVHU·V�)LOH�PHQX��FKRRVH�2SHQ��VHOHFW�index.htm�DQG�FOLFN�RQ�2.��)ROORZ�WKH�RQ�VFUHHQ
LQVWUXFWLRQV�

á 5$,1OLQN�IRU�6RODULV�8VHU·V�*XLGH��3')��LV�DYDLODEOH�LQ�rl4sol.pdf�

á %RWK�YHUVLRQV�RI�WKH�8VHU·V�*XLGH�FRQWDLQ�WKH�VDPH�LQIRUPDWLRQ��7KH�+70/�HGLWLRQ�LV�GHVLJQHG
IRU�LQWHUDFWLYH�EURZVLQJ�DQG�UHIHUHQFH��7KH�3')�HGLWLRQ�FRQWDLQV�DGGLWLRQDO�IRUPDWWLQJ
LQIRUPDWLRQ��LW�PD\�EH�SULQWHG�XVLQJ�$GREH�$FUREDW�5HDGHU�
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5HVRXUFH $GGUHVV
7HOHSKRQH ��������������
7ROO�)UHH ����������������86$�2QO\�
)$; ��������������
:HEVLWH ZZZ�]Q\[�FRP
(�PDLO VXSSRUW#]Q\[�FRP

=1<;�LV�D�OHDGLQJ�ZRUOGZLGH�VXSSOLHU�RI�VFDODEOH��UHOLDEOH�QHWZRUN�VROXWLRQV�IRU�VHUYHUV�
ZRUNVWDWLRQV�DQG�GHVNWRS�V\VWHPV��)LUVW�LQ�WKH�LQGXVWU\�WR�VKLS�VLQJOH�DQG�PXOWL�FKDQQHO�3&,
(WKHUQHW�DQG�)DVW�(WKHUQHW�DGDSWHUV��=1<;�RIIHUV�D�IXOO�OLQH�RI�SURGXFWV�IRU�3&��81,;�DQG
0DFLQWRVK�FRPSXWHUV��LQFOXGLQJ�

• 1HWZRUN�/LQN�6HUYLFHV�6RIWZDUH
• +LJK�$YDLODELOLW\�DQG�+LJK�3HUIRUPDQFH�1HWZRUN�&OXVWHU�$GDSWHUV
• 2SHQ�,QWHJUDWHG�1HWZRUN�6ZLWFKHV
• 6LQJOH�DQG�0XOWL�&KDQQHO�)DVW�(WKHUQHW�$GDSWHUV
• &RQILJXUDWLRQ�DQG�1HWZRUN�0DQDJHPHQW�6RIWZDUH

)RU�PRUH�LQIRUPDWLRQ�L�H��GDWD�VKHHWV��ZKLWH�SDSHUV��)$4��YLVLW�RXU�ZHEVLWH��=1<;�SURGXFWV�DUH
DYDLODEOH�ZRUOGZLGH�WKURXJK�LWV�2(0��GLVWULEXWRUV��V\VWHPV�LQWHJUDWRUV��DQG�9$5�SDUWQHUV��6DOHV
LQTXLULHV�FDQ�EH�GLUHFWHG�WR�
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=1<;�PD\�KDYH�SDWHQWV��SHQGLQJ�SDWHQW�DSSOLFDWLRQV��WUDGHPDUNV��FRS\ULJKWV�RU�RWKHU�LQWHOOHFWXDO
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