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TruCluster Server 5.0 Slashes
Cost of Administration by
Streamlining Operations

EXECUTIVE SUMMARY
&RPSDT·V�7UX&OXVWHU�6HUYHU�����HOLPLQDWHV�PXFK�RI�WKH�RYHUKHDG�DVVRFLDWHG�ZLWK
SUHYLRXV�JHQHUDWLRQ�FOXVWHU�SURGXFWV��$V�D�UHVXOW��7UX&OXVWHU�DGPLQLVWUDWRUV�VDYH
XS� WR� ���� RI� WKH� WLPH� UHTXLUHG� WR� SHUIRUP� FHUWDLQ� DGPLQLVWUDWLYH� WDVNV� XVLQJ
ROGHU� WHFKQRORJ\��:KLOH� WKH� FXUUHQW� JHQHUDWLRQ� RI� FRPSHWLWLYH� FOXVWHU� SURGXFWV
DOVR�DGGUHVV�VRPH�RI�WKHVH�LVVXHV��&RPSDT·V�VROXWLRQV�DULVH�IURP�LWV�DUFKLWHFWXUDO
VXSHULRULW\�ZKHUHDV�RWKHU�YHQGRUV�SURYLGH�SRLQW�VROXWLRQV��$V�D�UHVXOW��&RPSDT
UHSUHVHQWV� D�PRUH� HQGXULQJ� DQG� HIIHFWLYH� VROXWLRQ�� GHOLYHULQJ� JUHDWHU� HIILFLHQF\
WKDQ�FRPSHWLWRUV�

7UX&OXVWHU�6HUYHU�����VDYHV�DGPLQLVWUDWRU�WLPH�FRPSDUHG�WR�SUHYLRXV�JHQHUDWLRQV
RI�FOXVWHULQJ�SURGXFWV�LQ�WKH�IROORZLQJ�ZD\V�
• %\� HOLPLQDWLQJ� WKH� QHHG� WR� UHSOLFDWH� FKDQJHV� DFURVV� DOO� QRGHV�� 7UX&OXVWHU

6HUYHU�����UHGXFHV�WKH�PDLQWHQDQFH�HIIRUW�IRU�VRPH�WDVNV�E\�����FRPSDUHG
WR� PDQXDO� UHSOLFDWLRQ� DQG� XS� WR� ���� FRPSDUHG� WR� DXWRPDWHG� UHSOLFDWLRQ�
7KLV�OHYHO�RI�UHGXFWLRQ�GHULYHV�QRW�MXVW�IURP�URXWLQH�PDLQWHQDQFH�DFURVV�HLJKW
QRGHV�� EXW� DOVR� IURP� WKH� LWHUDWLYH� UHSOLFDWLRQ� WKDW� VORZV� GRZQ� WKH
GHYHORSPHQW�RI�FXVWRPL]HG�VFULSWV�

• 7UX&OXVWHU� 6HUYHU� ���� UHGXFHV� WKH� OLNHOLKRRG� RI� XQSODQQHG� IDLORYHU� GXH� WR
KXPDQ� HUURU�� ,W� DOVR� DOORZV� DQ� DGPLQLVWUDWRU� WR� FRQWURO� D� QXPEHU� RI
KDUGZDUH�JHQHUDWHG�VSRQWDQHRXV�IDLORYHUV�DQG�FDQ�UHGXFH�1)6�UHODWHG�LVVXHV�
7KHVH�HQKDQFHPHQWV�UHGXFH�WKH�WLPH�UHTXLUHG�IRU�IDLORYHU�PDQDJHPHQW�E\�XS
WR�����IRU�FHUWDLQ�IDLORYHU�SUREOHPV�

• 7UX&OXVWHU�6HUYHU�����UHGXFHV�WKH�HIIRUW�RI�FOXVWHU�FRQILJXUDWLRQ�E\�SURYLGLQJ
ORDG� EDODQFLQJ� FDSDELOLW\� DV� ZHOO� DV� SROLF\�EDVHG� IDLORYHU� GHILQLWLRQ�� &OLHQW
UHTXHVWV�DQG�SURFHVVHV�QHHG�QR�ORQJHU�EH�KDUG�FRGHG�WR�D�VSHFLILF�QRGH��EXW
FDQ�EH�DVVLJQHG� IUHHO\� DPRQJ�DOO�QRGHV� LQ� WKH�FOXVWHU� DFFRUGLQJ� WR� UHVRXUFH
DYDLODELOLW\��7KHVH�IHDWXUHV�VKRXOG�VDYH�D�PLQLPXP�RI�����RI�WKH�ZRUN�HIIRUW
GHYRWHG�WR�SODQQLQJ�WKH�FRQILJXUDWLRQ��FRQILJXULQJ�WKH�FOXVWHU��DQG�UHORFDWLQJ
UHVRXUFHV�DFFRUGLQJ�WR�FKDQJLQJ�XVHU�UHTXLUHPHQWV�

$V� D� UHVXOW� RI� WKHVH� HQKDQFHPHQWV�� &RPSDT� KDV� RYHUFRPH� PDQ\� RI� WKH
PDQDJHDELOLW\� LVVXHV� WKDW� KDYH� KLQGHUHG� IXOO� XWLOL]DWLRQ� RI� FOXVWHU� FDSDELOLW\�
&RUSRUDWLRQV� QRZ� FDQ� ORRN�PRUH� IDYRUDEO\� XSRQ� VFDOLQJ� WKHLU� FOXVWHUV� EH\RQG
WZR�QRGHV�DQG�LPSOHPHQWLQJ�PXOWL�LQVWDQFH�DSSOLFDWLRQV�
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CHAPTER 1. INTRODUCTION

PURPOSE OF THE REPORT
7KLV� UHSRUW� IURP�'�+��%URZQ�$VVRFLDWHV�� ,QF�� �'+%$��GHPRQVWUDWHV� WKH� FOHDU
DGYDQWDJH� LQ� DGPLQLVWUDWLRQ� FRVWV� RIIHUHG� E\� 7UX&OXVWHU� 6HUYHU� ���� ZKHQ
FRPSDUHG� WR� SUHYLRXV� JHQHUDWLRQV� RI� FOXVWHU� WHFKQRORJ\� DQG� WR� WKH� FOXVWHU
RIIHULQJV� RI� +3�� ,%0�� DQG� 6XQ�� 7UX&OXVWHU� 6HUYHU� ���� ORZHUV� WKH� FRVW� RI
DGPLQLVWUDWLRQ�E\�UHGXFLQJ�WKH�WLPH�UHTXLUHG�IRU�DGPLQLVWUDWLRQ�DQG�PDLQWHQDQFH�
,W�DOVR�UHGXFHV�FRPSOH[LW\�VXIILFLHQWO\�IRU�DGPLQLVWUDWRUV�WR�XWLOL]H�WKH�WHFKQRORJ\
PRUH�EURDGO\�DQG�HIIHFWLYHO\�

CURRENT STATE OF AFFAIRS
7RGD\�� FOXVWHU� WHFKQRORJ\� LV� XQGHUXWLOL]HG�� $OO� VXUYH\HG� DGPLQLVWUDWRUV� ������
UHSRUW�FOXVWHU�FRQILJXUDWLRQV�RI�RQO\�WZR�QRGHV��7KHVH�FRQILJXUDWLRQV�DFWLYHO\�XVH
RQH� QRGH� IRU� PLVVLRQ�FULWLFDO� SURGXFWLRQ� DSSOLFDWLRQV� DQG� XVH� WKH� VHFRQG� IRU
QRQ�FULWLFDO� DFWLYLW\� VXFK� DV� WHVWLQJ� DQG� TXDOLW\� DVVXUDQFH�� 2YHU� ���� RI� WKH
LQVWDOODWLRQV�UHSRUWHG�VLQJOH�DSSOLFDWLRQ�XVDJH��2I�WKH�UHPDLQLQJ�����WKDW�VXSSRUW
PXOWLSOH�FRQFXUUHQW�DSSOLFDWLRQV��KDOI�DUH�7UX&OXVWHU�V\VWHPV�

)URP� WKHVH� IDFWV�� RQH� FDQ� FRQFOXGH� WKDW� FOXVWHUV� DUH� PDQDJHDEOH� DW� FXUUHQW
XWLOL]DWLRQ�OHYHOV��VLQFH�DGPLQLVWUDWRUV�GR�QRW�VSHQG�PXFK�WLPH�RQ�WKHP���EXW�WKDW
WKH�WKUHDW�RI�KHDY\�DGPLQLVWUDWLYH�EXUGHQV�IURP�ODUJHU�FRQILJXUDWLRQV�OLPLWV�PRUH
ZLGHVSUHDG�XVH�

METHODOLOGY
7KLV�VWXG\�XVHG�GDWD�JDWKHUHG�GXULQJ� LQWHUYLHZV�ZLWK�V\VWHP�DGPLQLVWUDWRUV�DQG
YHQGRU� UHSUHVHQWDWLYHV�� DQG� IURP� SURGXFW� DQDO\VLV�� 5HVXOWV� RI� WKH� LQWHUYLHZV
SURYLGHG� WKH� IRXQGDWLRQ� IRU� WKH� DQDO\VLV� DQG� DOVR� VXSSRUWHG� WKH� UHVXOWV� RI� WKH
VWXG\��'+%$�GLG�QRW�GHVLJQ�WKLV�VWXG\�DV�D�VWDWLVWLFDOO\�DFFXUDWH�VXUYH\�

7KH� LQWHUYLHZHHV�� ,QLWLDOO\�� '+%$� DQDO\VWV� LQWHUYLHZHG� GR]HQV� RI� FOXVWHU
DGPLQLVWUDWRUV� WR� LGHQWLI\� WKRVH�ZLWK�H[WHQVLYH�XQGHUVWDQGLQJ�RI�DQG�H[SHULHQFH
ZLWK� FOXVWHUV�� '+%$� DOVR� HYDOXDWHG� WKH� VL]H� DQG� FRPSOH[LW\� RI� FDQGLGDWHV·
LQVWDOODWLRQV� WR� ILQG� WKRVH� RI� VLPLODU� VL]H� DQG� FRPSOH[LW\�� 8VLQJ� WKHVH� FULWHULD�
'+%$� VHOHFWHG� ��� DGPLQLVWUDWRUV� IRU� LQ�GHSWK� GLVFXVVLRQ� RI� WKHLU� SUDFWLFHV�
7KHVH� DGPLQLVWUDWRUV� XVHG� WKHLU� FOXVWHUV� DV� EDFN�HQG� VHUYHUV� IRU� LQWHUDFWLYH�
FOLHQW�VHUYHU��DQG� WKUHH�WLHU�DSSOLFDWLRQV� WKDW� VHUYHG���������XVHUV��7KH�FOXVWHUV
ZHUH�PDLQWDLQHG�E\�WZR�WR�IRXU�VWDII�PHPEHUV�ZKR�ZHUH�UHVSRQVLEOH�IRU�VHYHUDO
DGGLWLRQDO� V\VWHPV�� VR� WKDW� WKH� WRWDO� HIIRUW� GHYRWHG� WR� WKH� FOXVWHU� ZDV
DSSUR[LPDWHO\�RQH�PDQ�\HDU��6XQ�DGPLQLVWUDWRUV�KDG�RQH�WR�WZR�\HDUV�RI�FOXVWHU
H[SHULHQFH��WKH�DGPLQLVWUDWRUV�RI�RWKHU�V\VWHPV�KDG�WZR�WR�IRXU�\HDUV�H[SHULHQFH�
DQG�&RPSDT�DGPLQLVWUDWRUV�KDG�WKH�JUHDWHVW�DPRXQW�RI�H[SHULHQFH�RYHUDOO�
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7KLV� VWXG\� FRQFOXGHV� WKDW� 7UX&OXVWHU� 6HUYHU� ���� DGGUHVVHV� WKH� PRVW� WLPH�
FRQVXPLQJ� DVSHFWV� RI� WRGD\·V� FOXVWHU� DGPLQLVWUDWLRQ�� 2Q� WKH� VXUIDFH�� LW� PD\
DSSHDU�WKDW�WKH�PHWKRGV�&RPSDT�XVHG�KDYH�LQDGYHUWHQWO\�LQWURGXFHG�QHZ�WLPH�
FRQVXPLQJ�DFWLYLWLHV�RU�DUHDV�RI�FRPSOH[LW\��)RU�H[DPSOH��HDUO\�HYDOXDWRUV�UHSRUW
7UX&OXVWHU� 6HUYHU� ���·V� &RQWH[W�'HSHQGHQW� 6\PEROLF� /LQNV� �&'6/V�� WR� EH
FRQIXVLQJ��VLQFH� LW�GRHV�QRW�DSSHDU� LPPHGLDWHO\�FOHDU�ZKHWKHU�RQH� LV�DGGUHVVLQJ
WKH� FOXVWHU� RU� D� SDUWLFXODU� QRGH�� '+%$� IXOO\� EHOLHYHV� WKLV� LVVXH� ZLOO� GLVDSSHDU
RQFH�DQ�DGPLQLVWUDWRU�KDV�ZRUNHG�ZLWK�WKH�V\VWHP�IRU�MXVW�D�IHZ�ZHHNV�
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CHAPTER 2. VERIFY AND SYNCHRONIZE
7ZR�WKLUGV�RI� VXUYH\HG�DGPLQLVWUDWRUV� LGHQWLI\� WKH� V\QFKURQL]H�YHULI\� VHTXHQFH
RI� RSHUDWLRQV� DV� D� FDXVH� RI� IUXVWUDWLRQ�� SRWHQWLDO� HUURU�� DQG� UHGXFHG� HIILFLHQF\�
7KH\� DJUHH� WKDW� SURSDJDWLRQ� RI� FKDQJHV�PDNH� WKH� GLIIHUHQFH� EHWZHHQ� D� VLPSOH
MRE� DQG� D� KDUG� MRE�� $OO� DJUHH� WKH\� FDQ� RQO\� WUXVW� H[SHULHQFHG� SHUVRQQHO� ZLWK
PDLQWHQDQFH�WDVNV�EHFDXVH�RI�WKLV�IDFWRU�

7UX&OXVWHU� 6HUYHU� ���� XVHUV� GHULYH� VXEVWDQWLDO� HFRQRPLHV� VLPSO\� E\� HOLPLQDWLQJ
WKH�YHULI\�DQG�V\QFKURQL]H�URXWLQH�WKDW�DSSOLHV�WR�PDQ\�RSHUDWLRQV��7KH�H[DPSOH
RI� XVHU�DFFRXQW� PDLQWHQDQFH� LOOXVWUDWHV� WKH� EHQHILWV� RI� WKH� 7UX&OXVWHU� 6HUYHU
DUFKLWHFWXUH�RYHU�FRPSHWLQJ�DUFKLWHFWXUHV�

7DEOH� �� VXPPDUL]HV� WKH� VWHSV� UHTXLUHG� WR� PDLQWDLQ� XVHU� DFFRXQWV� RQ� HDFK
SODWIRUP�� ,W� FRPSDUHV� IRXU� FRPSHWLWLYH� FOXVWHU� RIIHULQJV�� &RPSDT� 7UX&OXVWHU
6HUYHU� ���� �&RPSDT���+HZOHWW�3DFNDUG·V�+3�8;�0&�6HUYLFH*XDUG� ����� �+3��
,%0·V�+$&03������ �,%0��DQG�6XQ�6XQ&OXVWHUV����� �6XQ���7KH�FROXPQ� ODEHOHG
´SUHYLRXV� JHQHUDWLRQµ� HVWLPDWHV� WKH� W\SLFDO� DFWLYLW\� OHYHO� RI� D� FOXVWHU� UXQQLQJ
VRIWZDUH�DW�OHDVW�RQH�IXOO�YHUVLRQ�QXPEHU�EHKLQG�WKH�RWKHUV�LQFOXGHG�LQ�WKLV�FKDUW�

,Q�UHDO� OLIH��SUHYLRXV�JHQHUDWLRQ�FOXVWHUV�GLG�QRW�VXSSRUW�HLJKW�QRGHV��H[FHSW�IRU
,%0���+RZHYHU�� LI�RQH�SURMHFWHG�SUHYLRXV�JHQHUDWLRQ�FOXVWHU�RSHUDWLRQ�DFURVV� D
K\SRWKHWLFDO�HLJKW�QRGH�FOXVWHU�� WKH�GDWD�HQWU\�FRXOG�WDNH�DV� OLWWOH�DV�����RI�WKH
WRWDO�RSHUDWLRQ��7KH�UHVW�RI�WKH�WLPH�ZRXOG�EH�RFFXSLHG�LQ�YHULI\LQJ�WKDW�DOO�QRGHV
DUH�RQOLQH��PDQXDOO\�FRS\LQJ�WKH�FKDQJHV�RQWR�HLJKW�QRGHV��DQG�WKHQ�YHULI\LQJ�WKH
FKDQJHV�KDG�EHHQ�PDGH��&RPSDT�� LQ�FRQWUDVW��UHTXLUHV�MXVW�WKH�GDWD�HQWU\��VLQFH

  User Accounts  Time-Consuming Element

 Wt1  Activity  Compaq
 Previous

Generation  HP  IBM  Sun

 ��  ,QLWLDO�GDWD�HQWU\  á  á  á  á  á

 �  (QVXUH�WKDW�DOO�QRGHV
DUH�XS�DQG�UXQQLQJ  à  á  á  á  á

 ��  $VVLVWHG�FRS\�RQWR���QRGHV  à  á  à  à  á
 ��  0DQXDO�FRS\�RQWR���QRGHV  à  á  à  à  à

 �  9HULI\�WKDW�FKDQJHV�KDYH
EHHQ�PDGH�DFURVV�DOO�QRGHV  à  á  á  á  á

 ���       
 

 7LPH�VSHQW�FRPSDUHG
�WR�SUHYLRXV�JHQHUDWLRQ  ���  ����  ���  ���  ���

 
 7LPH�VDYHG�E\�XVLQJ�&RPSDT  ���  ���  ���  ���

 
 ��:HLJKW�²�WKH�SHUFHQW�RI�WRWDO�WLPH�GHYRWHG�WR�HDFK�DFWLYLW\

7$%/(���
8VHU�$FFRXQW
0DQDJHPHQW
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DOO�QRGHV�ZLOO�DFFHVV�WKH�VDPH�XSGDWHG�ILOH��8SGDWLQJ�XVHU�LQIRUPDWLRQ�WDNHV�RQO\
����RI�WKH�WLPH�UHTXLUHG�E\�SUHYLRXV�JHQHUDWLRQ�FOXVWHUV�

8VHU� DFFRXQW� LQIRUPDWLRQ� LQ� SDVVZRUG� ILOHV� DQG� LQ� RWKHU� VHFXULW\� ILOHV� PXVW
UHPDLQ�FRQVLVWHQW�DFURVV�QRGHV�LQ�RUGHU�IRU�XVHUV�WR�H[SHULHQFH�VPRRWK�IDLORYHU�
,I� D� FOXVWHU� QRGH� IDLOV�� XVHUV� VKRXOG� EH� DEOH� WR� ORJ� RQWR� WKH� VXUYLYLQJ� QRGHV
ZLWKRXW�H[SHULHQFLQJ�SUREOHPV�FDXVHG�E\�PLVPDWFKHV�LQ�WKH�XVHU�RU�JURXS�,'V�
%\� WKH� VDPH� WRNHQ�� XVHUV� QHHG� FRQVLVWHQW� XVHU� LQIRUPDWLRQ� WR� DOORZ�KDVVOH�IUHH
ORJRQ� DQG� DFFHVV� WR� WKHLU� KRPH� GLUHFWRU\� IURP� DQ\� QRGH�� 7KLV� LV� SDUWLFXODUO\
LPSRUWDQW� IRU�V\VWHP�DGPLQLVWUDWRUV��ZKR�DUH�QRW�QHFHVVDULO\� WLHG� WR� WKHLU�GHVNV
ZKHQ�FKDQJHV�PXVW�EH�PDGH��6LPLODUO\�� ORJJLQJ� LQ�DV� URRW�RQ�D�FOXVWHU�PHPEHU
JLYHV�\RX�URRW�SULYLOHJHV�FOXVWHUZLGH�

&RPSDT� GHOLYHUV� WKLV� XQLIRUP� DFFHVV� WR� XVHU� LQIRUPDWLRQ� E\� DXWRPDWLFDOO\� DQG
LPPHGLDWHO\� PDNLQJ� YLVLEOH� D� VLQJOH� FRS\� RI� DOO� XVHU� LQIRUPDWLRQ�� VHFXULW\
LQIRUPDWLRQ��DQG�KRPH�GLUHFWRU\�RQ�WKH�HQWLUH�FOXVWHU��,Q�RWKHU�ZRUGV��7UX&OXVWHU
6HUYHU�LPSOHPHQWV�D�FOXVWHU�ZLGH��XVU�GLUHFWRU\��7KLV�FOXVWHU�ZLGH��XVU�VLWV�RQ�D
FOXVWHU�ILOH�V\VWHP��&)6��WKDW�DOORZV�PXOWLSOH�QRGHV�WR�VKDUH�WKH�VDPH�ILOHV�DQG�WR
ORDG� VRIWZDUH� IURP� D� FRPPRQ� LPDJH�� 7KLV� ZLOO� PDNH� D� VLQJOH� GDWD� HQWU\
LPPHGLDWHO\�DYDLODEOH�FOXVWHUZLGH�

,Q� FRQWUDVW�� FRPSHWLQJ�81,;� RIIHULQJV�PDLQWDLQ� VHSDUDWH� XVHU� LQIRUPDWLRQ� RQ
HDFK� QRGH�� ,Q� RUGHU� WR� PDNH� WKLV� LQIRUPDWLRQ� DYDLODEOH� FOXVWHUZLGH�� WKH
DGPLQLVWUDWRU�PXVW� UHSOLFDWH� HDFK� QRGH·V� XVHU� LQIRUPDWLRQ� DFURVV� DOO� WKH� QRGHV�
2WKHUZLVH�XVHUV�ZLOO�H[SHULHQFH�GLIILFXOW\�ORJJLQJ�RQWR�WKH�WDNHRYHU�QRGH�DIWHU�D
IDLORYHU�DQG�ZLOO�QRW�KDYH�DFFHVV�WR�WKH�FOXVWHU�LQ�WKH�HYHQW�WKDW�WKHLU�ORFDO�QRGH
JRHV�GRZQ��2WKHU�81,;�FOXVWHU�SURGXFWV�DWWHPSW�WR�FLUFXPYHQW�WKLV�SUREOHP�E\
DXWRPDWLFDOO\� UHSOLFDWLQJ� V\VWHP� ILOHV� DPRQJ� DOO� WKH� QRGHV�� ,Q� RUGHU� IRU� WKLV
UHSOLFDWLRQ�WR�ZRUN�VXFFHVVIXOO\��KRZHYHU��WKH�DGPLQLVWUDWRU�PXVW�HQVXUH�WKDW�DOO
WKH�QRGHV�DUH�XS�DQG�UXQQLQJ�EHIRUH�LQLWLDWLQJ�WKH�UHSOLFDWLRQ��$IWHU�FRPSOHWLRQ
RI� WKH� UHSOLFDWLRQ�� WKH� DGPLQLVWUDWRU� PXVW� YHULI\� WKH� SURSDJDWLRQ� KDV� RFFXUUHG
SURSHUO\�� 7KHVH� SURFHGXUHV� UHTXLUH� PRGHUDWH� WLPH� WR� FRPSOHWH�� EXW
DGPLQLVWUDWRUV� PXVW� UHSHDW� WKHP� IUHTXHQWO\� ²� HDFK� WLPH� XVHU� LQIRUPDWLRQ� LV
XSGDWHG�� )XUWKHUPRUH�� WKH� DPRXQW� RI� WLPH� ZLOO� HVFDODWH� GUDPDWLFDOO\� LI� WKH
SURFHGXUHV�GR�QRW�JR�DV�H[SHFWHG�

(DFK� RI� WKH� FRPSHWLWLYH� 81,;� FOXVWHUV� DXWRPDWHV� XVHU� PDQDJHPHQW� LQ� D
GLIIHUHQW�ZD\�

+3� KDV� D� FOXVWHUZLGH� VHFXULW\� ILOH� IRU� YDOLGDWLQJ� LQWHUQRGH� DFFHVV� ZLWKLQ� WKH
FOXVWHU� DQG� DXWRPDWHV� WKH� SURSDJDWLRQ� RI� FKDQJHV�� $,;� KDV� LPSOHPHQWHG� XVHU
PDQDJHPHQW� XQGHU� LWV� &�632&� IDFLOLW\�� VR� WKDW� WKH� DGPLQLVWUDWRU� FDQ� PDQDJH
XVHUV�FOXVWHUZLGH��&�632&�KDQGOHV�WKH�UHSOLFDWLRQ�WDVN�DQG�FDQ�SURYLGH�D�VLQJOH
YLHZ�RI�DOO�XVHUV�RQ�WKH�FOXVWHU�

6XQ·V� UHSOLFDWLRQ� LV� OHVV� UHILQHG�� DV� LW� GRHV�QRW� FRPSOHWHO\� DXWRPDWH� UHSOLFDWLRQ�
,QVWHDG��6XQ·V�&OXVWHU�&RQVROH�LQWHUIDFH�VWUHDPOLQHV�WKLV�SURFHVV��,W�GLVSOD\V�RQH
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WHUPLQDO�ZLQGRZ�IRU�HDFK�FOXVWHU�QRGH��SOXV�D�VPDOO�FRPPRQ�ZLQGRZ�WKDW�FDQ�EH
XVHG�WR�FRQWURO�DOO�ZLQGRZV�VLPXOWDQHRXVO\�

7R� VXPPDUL]H�� &RPSDT� DGPLQLVWUDWRUV� VSHQG� OHVV� WLPH� RQ� WDVNV� VXFK� DV� XVHU
DGPLQLVWUDWLRQ� FRPSDUHG� WR� DGPLQLVWUDWRUV� RI� SUHYLRXV� JHQHUDWLRQ� FOXVWHUV� DQG
FRPSDUHG� WR� DGPLQLVWUDWRUV� RI� FRPSHWLQJ� FOXVWHUV� LQ� WRGD\·V� PDUNHW�� &RPSDT
DGPLQLVWUDWRUV� VDYH� ����RI� WKH� WLPH� UHTXLUHG� E\� SUHYLRXV� JHQHUDWLRQ� VRIWZDUH�
����RI� WKH� WLPH� UHTXLUHG� E\�+3� DQG� ,%0� FOXVWHU� DGPLQLVWUDWRUV�� DQG� KDOI� WKH
WLPH�UHTXLUHG�E\�6XQ�DGPLQLVWUDWRUV�WR�SHUIRUP�XVHU�DGPLQLVWUDWLRQ�RQ�DQ�HLJKW�
QRGH�FOXVWHU�

7KH� FOXVWHU� ILOH� V\VWHP� SURYLGHV� VSHFLDO� EHQHILW� WR� FUHDWLQJ� DQG� HVSHFLDOO\� WR
WHVWLQJ� H[WHQGHG� FXVWRP� VFULSWV� DQG�RU� V\VWHP� SURJUDPV�� :LWK� WKH� SUHYLRXV
JHQHUDWLRQ�RI�81,;�FOXVWHUV�DQG�ZLWK�FXUUHQW�FRPSHWLWRUV��WKH�DGPLQLVWUDWRU�RU
SURJUDPPHU�ZRXOG�KDYH�WR�FUHDWH�D�URXWLQH��UHSOLFDWH�LW�DFURVV�DOO�QRGHV��DQG�WKHQ
WHVW��7KH�DGPLQLVWUDWRU�RU�SURJUDPPHU�ZRXOG� WKHQ�DGG�D� IHZ�PRUH� OLQHV� WR� WKH
URXWLQH�� UHSOLFDWH� DFURVV� QRGHV�� DQG� WHVW�� ,I� VRPHWKLQJ� GLG� QRW� ZRUN�� WKH
DGPLQLVWUDWRU�ZRXOG�KDYH�WR�IL[�WKH�SUREOHP��UHSOLFDWH�DFURVV�DOO�QRGHV��DQG�WHVW�
DQG�VR�RQ��,Q�VXFK�D�VLWXDWLRQ��V\QFKURQL]H�DQG�YHULI\�RSHUDWLRQV�FDQ�WDNH�ORQJHU
WKDQ�WKH�FRGLQJ�LWVHOI�

)RU�LWHUDWLYH�WDVNV�WKDW�UHTXLUHG�FOXVWHUZLGH�FRQVLVWHQF\��&RPSDT·V�&)6�SURYLGHV
WKH� JUHDWHVW� EHQHILW� LQ� WHUPV� RI� WLPH� VDYHG�� :KHQ� WHVWLQJ� FOXVWHU�DZDUH
DSSOLFDWLRQV�� IRU�H[DPSOH�� WKH�DFWLYLWLHV� LQYROYHG� LQ� UHSOLFDWLQJ�DFURVV�QRGHV�FDQ
WDNH� IRXU� WLPHV� DV� ORQJ� DV� WKH� RULJLQDO� WDVN�� &RPSDT� DGPLQLVWUDWRUV� VDYH� DQ
HVWLPDWHG� ���� RI� WKH� WLPH� UHTXLUHG� E\� XVHUV� RI� SUHYLRXV� JHQHUDWLRQ� VRIWZDUH�
6LPLODUO\��&RPSDT�DGPLQLVWUDWRUV�VDYH�����RI�WKH�WLPH�UHTXLUHG�E\�+3�DQG�,%0
DGPLQLVWUDWRUV�DQG�WZR�WKLUGV�RI�WKH�WLPH�UHTXLUHG�E\�6XQ�DGPLQLVWUDWRUV�

  System Programming  Time-Consuming Element

 Wt1  Activity  Compaq
 Previous

Generation  HP  IBM  Sun

 ��  ,QLWLDO�GDWD�HQWU\  á  á  á  á  á

 �  (QVXUH�WKDW�DOO�QRGHV�DUH�XS
DQG�UXQQLQJ  à  á  á  á  á

 ��  0DQXDO�FRS\�RQWR���QRGHV  à  á  à  à  à
 ��  $VVLVWHG�FRS\�RQWR���QRGHV  à  á  à  à  á

 �  9HULI\�WKDW�FKDQJHV�KDYH
EHHQ�PDGH�DFURVV�DOO�QRGHV  à  á  á  á  á

 ���       
 

 7LPH�VSHQW�FRPSDUHG
WR�SUHYLRXV�JHQHUDWLRQ  ���  ����  ���  ���  ���

 
 7LPH�VDYHG�E\�XVLQJ�&RPSDT  ���  ���  ���  ���

 
 ��:HLJKW�²�WKH�SHUFHQW�RI�WRWDO�WLPH�GHYRWHG�WR�HDFK�DFWLYLW\

7$%/(���
7HVWLQJ�&OXVWHU�

$ZDUH�$SSOLFDWLRQV
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7KH�&)6�LV�SDUWLFXODUO\�YDOXDEOH�LQ�NHHSLQJ�FRQVLVWHQW�DQG�FXUUHQW�YHUVLRQV�RI�WKH
RSHUDWLQJ� V\VWHP�� FOXVWHUV�� DQG� DSSOLFDWLRQ� VRIWZDUH� DFURVV� DOO� QRGHV�� 6LQFH� DOO
V\VWHPV� ZRUN� IURP� WKH� VDPH� LPDJH� RI� WKH� VRIWZDUH�� DGPLQLVWUDWRUV� FDQ� DSSO\
SDWFKHV�� XSJUDGHV�� DQG� FXVWRPL]DWLRQ� IHDWXUHV�RQFH�ZLWK� WKH� DVVXUDQFH� WKDW� WKH
FKDQJHV�ZLOO�WDNH�HIIHFW�DFURVV�DOO�QRGHV�DQG�LQ�DOO�VLWXDWLRQV��UHJDUGOHVV�RI�ZKHUH
WKH�SURFHVV� LV� H[HFXWLQJ�DQG� UHJDUGOHVV�RI� WKH�QRGH�RQWR�ZKLFK� WKH� DSSOLFDWLRQ
KDV�IDLOHG�RYHU��7KLV�SUHYHQWV�RGG�HQGV�RU�SRVVLEOH�JOLWFKHV�LQ�WKH�SURSDJDWLRQ��D
IDFW�WKDW�QRW�RQO\�VDYHV�NH\VWURNHV�DQG�ZDLWLQJ�SHULRGV�DV�FKDQJHV�DUH�SURSDJDWHG�
EXW� DOVR� HOLPLQDWHV� WKH� SRWHQWLDO� IRU� XQZLWWLQJ� HUURUV� LQ� WKH� V\QFKURQL]DWLRQ
SURFHVV� WKDW� ZLOO� FDXVH� WKH� V\VWHP� WR� IDLO�� 7KLV� NLQG� RI� LPSURYHPHQW� SURYHV
SDUWLFXODUO\� LPSRUWDQW� LQ� DFWLYH� HQYLURQPHQWV�� ZKHUH� QHZ� ,7� SURMHFWV� DUH
LPSOHPHQWHG�IUHTXHQWO\�

&RPSDULQJ� SURFHGXUHV� IRU� DGGLQJ� D� QRGH� WR� WKH� FOXVWHU� FOHDUO\� LOOXVWUDWHV� &)6
HIILFLHQF\�FRPSDUHG� WR�FRPSHWLQJ�DSSURDFKHV��+3�DQG�,%0�KDYH� LPSOHPHQWHG
G\QDPLF�UHFRQILJXUDWLRQ�RI�WKLV�WDVN�WR�HOLPLQDWH�UHERRWLQJ�WKH�FOXVWHU��SURYLGLQJ
VRPH�UHOLHI�FRPSDUHG�WR�WKH�SUHYLRXV�JHQHUDWLRQ�RI�VRIWZDUH��$OO�YHQGRUV�PDNH�LW
SRVVLEOH� WR� FORQH� WKH� LQVWDOODWLRQ� RI� QHWZRUN� VHUYLFHV� DQG� RSHUDWLQJ� V\VWHP�
UHGXFLQJ�WKH�ZHLJKW�DVVLJQHG�WR�WKHVH�DFWLYLWLHV�ORZHU�WKDQ�LW�RWKHUZLVH�PLJKW�EH�
&RPSDT� VWUHDPOLQHV� WKH� SURFHVV� RI� DGGLQJ� D� QRGH� WR� OHVV� WKDQ� KDOI� WKH� OHYHOV
UHTXLUHG�E\�SUHYLRXV�JHQHUDWLRQ�VRIWZDUH�RU�E\�6XQ�VRIWZDUH��,W�UHGXFHV�WKH�OHYHOV
E\�DOPRVW�KDOI�FRPSDUHG�ZLWK�+3�DQG�,%0�

  Add Node  Time-consuming Element

 Wt1  Activity  Compaq
 Previous

Generation  HP  IBM  Sun

 �  (QVXUH�WKDW�DOO�QRGHV
DUH�XS�DQG�UXQQLQJ

 à  á  á  á  á

 �  &UHDWH�ERRW�GLVN  á  á  á  á  á
 ��  ,QVWDOO�QHWZRUN�VHUYLFHV  á  á  á  á  á
 ��  ,QVWDOO�RSHUDWLQJ�V\VWHP  à  á  á  á  á
 �  1RWLI\�DOO�QRGHV�RQ�FOXVWHU  à  á  á  á  á
 ��  5HERRW�QRGH  á  á  á  á  á

 �  9HULI\�WKDW�FKDQJHV�KDYH
EHHQ�PDGH�DFURVV�DOO�QRGHV

 à  á  á  á  á

 ��  6WRS�UHVWDUW�FOXVWHU  à  á  à  à  á
 ���       

 
 7LPH�VSHQW�FRPSDUHG
WR�SUHYLRXV�JHQHUDWLRQ  ���  ����  ���  ���  ����

 
 7LPH�VDYHG�E\�XVLQJ�&RPSDT  ���  ���  ���  ���

 
 ��:HLJKW�²�WKH�SHUFHQW�RI�WRWDO�WLPH�GHYRWHG�WR�HDFK�DFWLYLW\

7$%/(���
$GG�1RGH
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&RPSDT�DGPLQLVWUDWRUV�VSHQG�OHVV�WKDQ�KDOI�WKH�WLPH�DGGLQJ�D�QRGH�FRPSDUHG�WR
FRPSHWLQJ� FOXVWHU� V\VWHPV�� 7KH\� VDYH� ���� FRPSDUHG� ZLWK� +3� DQG� ,%0
DGPLQLVWUDWRUV�DQG�����FRPSDUHG�ZLWK�6XQ�DGPLQLVWUDWRUV�

OTHER MANAGEMENT TASKS
7KH�EHQHILWV�GHULYHG�E\�WKH�FOXVWHU�ILOH�V\VWHP�²�DORQJ�ZLWK�FOXVWHU�ZLGH��XVU�DQG
�YDU� ²� H[WHQG� DFURVV� WKH� UDQJH� RI� FOXVWHU� RSHUDWLRQV� DQG� DGPLQLVWUDWLRQ� WDVNV�
9DULDWLRQV�LQ�SHUFHQWDJHV�RI� WLPH�VDYHG�ZLOO�GHSHQG�RQ�WKH�SURSRUWLRQ�RI� LQLWLDO
HQWU\� WR� WKH� WRWDO� MRE�� )RU� WDVNV� WKDW� QHHG� FRQVLGHUDEOH� XS�IURQW� SODQQLQJ�� WKH
HIILFLHQF\� GHULYHG� IURP� HOLPLQDWLQJ� WKH� V\QFKURQL]H�DQG�YHULI\� RSHUDWLRQV
GHFOLQHV�� WKRXJK� LW� QHYHU� GLVDSSHDUV�� )RU� WKHVH� WDVNV�� &RPSDT·V� DGYDQWDJHV� LQ
SODQQLQJ�DQG�FRQILJXULQJ��ZKLFK�GHULYH�IURP�WKH�FOXVWHU�DOLDV��ORDG�EDODQFLQJ��DQG
SROLF\�EDVHG�FRQILJXUDWLRQ��RIWHQ�EHFRPH�PRUH�SURPLQHQW�
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CHAPTER 3. FAILOVER

)DLORYHU� LV� D� WLPH�FRQVXPLQJ� SURFHVV� WKDW� LQYROYHV� QRW� RQO\� UHORFDWLQJ� WKH
DSSOLFDWLRQV� EXW� DOVR� XQPRXQWLQJ� ILOHV\VWHPV�� LPSRUWLQJ� DQG� H[SRUWLQJ� ILOH
V\VWHPV��VWDUWLQJ�DQG�VWRSSLQJ�WKH�IDXOW�PRQLWRU��DQG�VR�RQ��(YHQ�JHWWLQJ�XVHUV�WR
ORJ� RII� LV� D� WLPH�FRQVXPLQJ� SURFHVV�� $ERXW� D� WKLUG� RI� DGPLQLVWUDWRUV� VXUYH\HG
UHSRUWHG�JUHDWHU�WKDQ����IDLORYHUV�D�\HDU��2YHU�KDOI�UHSRUWHG�WKDW�IDLORYHU�WRRN���
PLQXWHV� RU� ORQJHU�� 7KLV�PHDQV� UHGXFLQJ� WKH� QXPEHU� RI� IDLORYHUV� FDQ� UHVXOW� LQ
VLJQLILFDQW�VDYLQJV�LQ�DGPLQLVWUDWLYH�WLPH�

+DUGZDUH�FRQVLGHUDWLRQV�VXFK�DV�WKH�VWRUDJH�VXEV\VWHP�DQG�WKH�LQWHUFRQQHFW�DUH
LPSRUWDQW� GHWHUPLQDQWV� LQ� IDLORYHU� WLPH�� $� VWDQGDUG� (WKHUQHW� FRQQHFWLRQ� FDQ
WDNH����WLPHV�ORQJHU�WR�IDLO�RYHU�FRPSDUHG�WR�D�KLJK�VSHHG� LQWHUFRQQHFW�IRU�WKH
VDPH� VL]H� GDWDEDVH�� )DLORYHU� RI� D� ��*%� GDWDEDVH� FDQ� WDNH� IURP� WZR� WR� WKUHH
PLQXWHV� RYHU� D� KLJK�VSHHG� LQWHUFRQQHFW� VXFK� DV� &RPSDT·V� 0HPRU\� &KDQQHO�
YHUVXV� KDOI� DQ� KRXU� XVLQJ� VWDQGDUG�(WKHUQHW� FRQQHFWLRQV��+RZHYHU�� HYHQ� RQ� D
KLJK�VSHHG�LQWHUFRQQHFW��JOLWFKHV�LQ�WKH�IDLORYHU�SURFHVV�FDQ�RIIVHW�DQ\�SRWHQWLDO
JDLQ� LQ� KLJK�VSHHG� HTXLSPHQW�� VLQFH� WKH\� PXVW� EH� GLDJQRVHG� DQG� IL[HG�� $OO
YHQGRUV�RIIHU�D�KLJK�VSHHG�RSWLRQ�

$SSOLFDWLRQ� VWDWH� LV� DQRWKHU� GHWHUPLQDQW� LQ� WKH� WLPH� UHTXLUHG� WR� IDLO� RYHU��2QH
DGPLQLVWUDWRU��IRU�H[DPSOH��UHSRUWHG�WKDW�LI�KLV�GDWDEDVH�ZHUH�LQ�EDFNXS�PRGH�DW
WKH�WLPH�RI�IDLOXUH��LW�GLG�QRW�FRPH�XS�FOHDQO\�DQG�PD\�HYHQ�UHTXLUH�D�UHVWRUH�RI
WKH� DUFKLYH� ORJV�� REYLRXVO\� D� WLPH�FRQVXPLQJ� HIIRUW�� 7KLV� W\SH� RI� DSSOLFDWLRQ�
VSHFLILF�SUREOHP�PXVW�EH�DGGUHVVHG�LQ�FRRSHUDWLRQ�ZLWK�WKH�,69�

  Event or Activity  Penalty Hours

 Wt  Type of Failover  Compaq
 Previous

Generation  HP  IBM  Sun

 ��  +DUGZDUH�UHODWHG�IDLORYHU
�VSRQWDQHRXV�IDLORYHU�  �  ��  �  �  �

 ��  1)6�UHODWHG�IDLORYHU  �  ��  �  �  �

 ��  ,QFRQVLVWHQW�FRQILJXUDWLRQ
ILOHV�DFURVV�QRGHV  �  ��  �  �  �

 ��       
 

 7LPH�VSHQW�FRPSDUHG
WR�SUHYLRXV�JHQHUDWLRQ  ��  ��  ��  ��  ��

 
 7LPH�VDYHG�E\�XVLQJ�&RPSDT  ���  ���  ���  ���

 

7$%/(���
)DLORYHU
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7DEOH��� VXPPDUL]HV�'+%$·V� ILQGLQJV�ZLWK� UHVSHFW� WR� WKH� WKUHH�PRVW� FRPPRQ
W\SHV�RI�IDLORYHU�
• 6SRQWDQHRXV�KDUGZDUH�UHODWHG�IDLORYHU
• 1)6�UHODWHG�IDLORYHU
• )DLORYHU� WKDW� UHVXOWV� ZKHQ� FRQILJXUDWLRQ� ILOHV� GR� QRW� SURSHUO\� V\QFKURQL]H

DFURVV�QRGHV�
 
'+%$�FDQQRW�SUHGLFW�WKH�SHUFHQWDJH�RI�RFFXUUHQFHV�IRU�HDFK�IDLORYHU�W\SH�EDVHG
RQ�FXUUHQW�GDWD��)RU�WKLV�UHDVRQ��DOO�UHFHLYHG�DQ�DUELWUDU\�ZHLJKW�RI����LQ�7DEOH���
,QGLYLGXDO� FOXVWHU� DGPLQLVWUDWRUV� PD\� DGMXVW� WKHVH� ZHLJKWV� WR� UHSUHVHQW� WKH
FKDUDFWHULVWLFV�RI�WKHLU�RZQ�HQYLURQPHQW�

SPONTANEOUS FAILOVER
6RPH�XVHUV�H[SHULHQFH�VSRQWDQHRXV�IDLORYHU�IURP�RQH�QRGH�WR�DQRWKHU�ZLWK�QR
DSSDUHQW�FDXVH�EH\RQG�D�QRLV\�QHWZRUN�RU�D�VSLNH� LQ�D�SLHFH�RI�HTXLSPHQW� WKDW
ZRXOG� RWKHUZLVH� KDYH� FDXVHG� QR� KDUP�� :KHQ� DGPLQLVWUDWRUV� UHSRUW� UHSHWLWLYH
IDLOXUHV��VRPHWLPHV�DV�IUHTXHQW�DV�RQFH�RU�WZLFH�D�PRQWK��WKH�FDXVH�LV�PRVW�RIWHQ
KDUGZDUH�UHODWHG��VXFK�DV�D�IDXOW\�SURFHVVRU��ORRVH�FRQQHFWLRQ��RU�QRLV\�QHWZRUN�

:LWK�HDFK�VRIWZDUH� UHOHDVH��DOO�YHQGRUV�DUH� LPSURYLQJ� WKHLU� FDSDELOLW\� WR� UHGXFH
WKH� QXPEHU� RI� XQQHFHVVDU\� VSRQWDQHRXV� IDLORYHUV�� 7KH\� DUH� ILQH�WXQLQJ� V\VWHP
WKUHVKROGV� WR�DYRLG�XQQHFHVVDU\� IDLORYHU� DQG�SURYLGLQJ�PHFKDQLVPV� WKDW� HQDEOH
WKH� XVHU� WR� JDLQ� FRQWURO� RYHU� LGLRV\QFUDVLHV� LQ� WKHLU� LQGLYLGXDO� LQVWDOODWLRQV�
&RPSDT� SURYLGHV� VHYHUDO�PHFKDQLVPV� IRU� GHWHFWLQJ� IDLOXUH� DQG� FRQWUROOLQJ� WKH
WULJJHU�SRLQW�IRU�IDLORYHU��HQDEOLQJ�WKH�DGPLQLVWUDWRU�WR�
• $XWRPDWH�UHVSRQVHV�WR�V\VWHP�DQG�FOXVWHU�HYHQWV�WKURXJK�WKH�(YHQW�0DQDJHU

�(90�
• 6SHFLI\�D�FKHFN�LQWHUYDO�IRU�WKH�V\VWHP�WR�FKHFN�LWVHOI�IRU�SHQGLQJ�IDLOXUHV
• 6SHFLI\� D� IDLOXUH� WKUHVKROG�²� D� WROHUDQFH� OHYHO� RI� IDLOXUHV�EHIRUH� WULJJHULQJ� D

IDLORYHU
• 6SHFLI\� D� IDLORYHU� GHOD\� ²� DQ� LQWHUYDO� RI� WLPH� WR� ZDLW� EHIRUH� WULJJHULQJ� D

IDLORYHU��DOORZLQJ�WKH�QRGH�D�FKDQFH�UHFRYHU�VSRQWDQHRXVO\

&RPSHWLWRUV�RIIHU�HTXLYDOHQW�FDSDELOLW\�

'+%$� HVWLPDWHV� WKHVH� IHDWXUHV� UHGXFH� KDUGZDUH�UHODWHG� IDLORYHUV� E\� ���
FRPSDUHG�WR�SUHYLRXV�JHQHUDWLRQ�FOXVWHUV�IRU�DOO�YHQGRUV�
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NFS
$OO�1)6�XVHUV�UHSRUWHG�WKDW�1)6�ILOHV\VWHPV�FDXVH�SUREOHPV�LQ�IDLORYHU��$�PDLQ
FDXVH�RI�GLIILFXOWLHV�LQ�IDLORYHU�VLWXDWLRQV�GHULYHV�IURP�WKH�UHOXFWDQFH�RI�WKH�IDLOLQJ
V\VWHP�WR�UHOLQTXLVK�UHVRXUFHV��HVSHFLDOO\�PRXQW�SRLQWV��VR�WKDW�WKH�DGPLQLVWUDWRU
PXVW�XQPRXQW�WKHP�PDQXDOO\��7KLV�FRVWV�SUHFLRXV�WLPH�ZKHQ�WKH�DGPLQLVWUDWRU�LV
XQGHU�SUHVVXUH��7KH� VXUYH\� LGHQWLILHG� WKLV�SUREOHP�DV� WKH� VLQJOH�PRVW� FRPPRQ
FDXVH�IRU�GHOD\HG�IDLORYHU�

7UX&OXVWHU� 6HUYHU� ���� DGGUHVVHV� WKLV� GLOHPPD� DW� WKH� DUFKLWHFWXUDO� OHYHO� E\
LPSOHPHQWLQJ� D� FOXVWHU� ILOH� V\VWHP�� )LOHV\VWHPV� UHPDLQ� PRXQWHG� HYHQ� ZKHQ� D
QRGH�JRHV�GRZQ�DQG�YLVLEOH�WR�DOO�RWKHU�QRGHV�LQ�WKH�FOXVWHU��HQDEOLQJ�DXWRPDWLF
IDLORYHU�� )LOHV\VWHP� PRXQW� SRLQWV� DUH� YLVLEOH� WR� DOO� QRGHV� LQ� WKH� FOXVWHU�� $V� D
UHVXOW��WKH�IDLORYHU�LV�VPRRWK�

+3�KDV� UHFHQWO\� UHSODFHG� LWV�1)6�DXWRPRXQW�ZLWK� D�QHZ� IDFLOLW\�� ,%0�KDV� DOVR
UHGHVLJQHG� LWV� 1)6� FDSDELOLW\� �QRW� WR� EH� FRQIXVHG� ZLWK� LWV� +$1)6� SURGXFW�
ZKLFK� LV� QRW� FRPSDWLEOH� ZLWK� +$&03��� 7KH� MXU\� LV� VWLOO� RXW� RQ� WKLV� ODWHVW
JHQHUDWLRQ�RI�FOXVWHUHG�1)6�VRIWZDUH��VLQFH�QRW�PDQ\�V\VWHPV�KDYH�EHHQ�SXW�LQ
SURGXFWLRQ� PRGH�� +RZHYHU�� &RPSDT� VHHPV� WR� SURYLGH� WKH� PRVW� GLUHFW� DQG
HIILFLHQW� VROXWLRQ�� ZKHUHDV� RWKHU� YHQGRUV� GHOLYHU� ZRUNDURXQGV�� 6XQ� NHHSV� WKH
H[SRUW�ILOH�RQ�WKH�VKDUHG�FOXVWHU�ILOHV\VWHP��EXW�FXVWRPHUV�VWLOO�FRPSODLQ�RI�1)6
SUREOHPV�

7UX&OXVWHU�6HUYHU�����GHOLYHUV� WKH�DGGLWLRQDO�EHQHILW�RI� WKH�FOXVWHU� DOLDV� WR�1)6
VHUYHUV��&OLHQWV�XVH�WKH�GHIDXOW�FOXVWHU�DOLDV�DV�WKH�QDPH�RI�WKH�1)6�VHUYHU�ZKHQ
PRXQWLQJ�ILOH�V\VWHPV�H[SRUWHG�E\�WKH�FOXVWHU��7KDW�LV��FOLHQWV�KDYH�DFFHVV�WR�1)6
ILOHV\VWHP� ERWK� EHIRUH� DQG� DIWHU� IDLORYHU�� ,I� D� QRGH� JRHV� GRZQ�� WKH� V\VWHP
DXWRPDWLFDOO\�DQG�WUDQVSDUHQWO\�URXWHV�VXEVHTXHQW�UHTXHVWV� WR� WKH� IDLORYHU�QRGH�
XVHUV� UHPDLQ� FRQQHFWHG� WR� WKH� FOXVWHU� DQG� GR� QRW� QHHG� WR� UH�HVWDEOLVK� WKHLU
FRQQHFWLRQ�

'+%$�HVWLPDWHV�WKDW�LQFUHDVLQJ�IDPLOLDULW\�ZLWK�WKLV�LVVXH�DQG�UHJXODU�UHOHDVHV�RI
QHZ�VROXWLRQV�KDYH�UHGXFHG�RFFXUUHQFHV�RI�1)6�UHODWHG� IDLORYHU�E\�DV�PXFK�DV
����FRPSDUHG�WR�WKH�SUHYLRXV�JHQHUDWLRQ�RI�FOXVWHU�VRIWZDUH��&RPSDT�GHOLYHUV
WKH�JUHDWHVW�UHOLHI��+3�DQG�,%0�WLH�IRU�VHFRQG�SODFH��DQG�6XQ�SODFHV�ODVW�

UNSUCCESSFUL FAILOVER
7KH�SHQDOW\� IRU�XQVXFFHVVIXO� IDLORYHU� LV� FRQVLGHUDEO\�KLJKHU� WKDQ� IRU� VXFFHVVIXO
IDLORYHUV��:KHQ�FRQILJXUDWLRQ�ILOHV�DUH�RXW�RI�V\QF��WKH�IDLORYHU�ZLOO�QRW�VXFFHHG�
$OPRVW� HYHU\� DGPLQLVWUDWRU� LQWHUYLHZHG� DGPLWWHG� WR� XQVXFFHVVIXO� IDLORYHUV� WKDW
EURXJKW�WKHLU�V\VWHP�GRZQ�GXH�WR�HUURUV�LQ�V\QFKURQL]LQJ�WKH�GDWD�DFURVV�QRGHV�
5HVROXWLRQ�RI�XQVXFFHVVIXO�IDLORYHU�FDQ�WDNH�IURP�WKUHH�KRXUV�WR�ILYH�GD\V��,Q�RQH
LQVWDQFH�� WKH�DGPLQLVWUDWRU�HYHQ�PLVGLDJQRVHG�DQG�ERXJKW�D�QHZ�SRZHU�VXSSO\�
HUURQHRXVO\� EHOLHYLQJ� WKDW� WR� EH� WKH� FDXVH�� 6\VWHP� DGPLQLVWUDWRUV� UHSRUW� WKDW
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HUURUV� LQ� WKH� SURSDJDWLRQ� SURFHVV� KDYH� OHG� WR� XQVXFFHVVIXO� IDLORYHUV� WKDW� WRRN
RYHU�DQ�KRXU�WR�IL[�

:KLOH�WKH�ULVN�RI�XQVXFFHVVIXO�IDLORYHU�LV�ORZ�²�DYHUDJLQJ�IHZHU�WKDQ�ILYH�SHU�\HDU
RQFH� WKH� V\VWHP� LV� LQVWDOOHG� DQG� VWDELOL]HG� ²� WKH� SHQDOW\� IRU� GRZQWLPH� LV� KLJK�
$GPLQLVWUDWRUV�UHVSRQG�WR�WKLV�VLWXDWLRQ�ZLWK� ULJRURXV�PRQLWRULQJ�DQG�FKHFNLQJ
SURFHGXUHV��ZKLFK�FDQ�EH�PDQXDO�RU�VFULSWHG��6RPH�LPPHGLDWHO\�FDOO�WKH�YHQGRU�

$SSUR[LPDWHO\� ���� RI� LQVWDOODWLRQV� SHUIRUP� URXWLQH� PDLQWHQDQFH� WR� PLQLPL]H
WKH� ULVN� RI� XQVXFFHVVIXO� IDLORYHU�� 7KHVH� LQVWDOODWLRQV� FKHFN� WKH� ORJV� GDLO\� IRU
XQXVXDO�HYHQWV�����PLQXWHV�SHU�GD\�IRU�D� WZR�QRGH�FOXVWHU���DQG�WKH\�FRQGXFW�D
PRQWKO\� H[HUFLVH� RI� WKH� IDLORYHU� SURFHVV� ²� DORQJ� ZLWK� RWKHU� PDLQWHQDQFH� DQG
URXWLQH�FKHFNV�²�WR�HQVXUH�LW�LV�ZRUNLQJ�SURSHUO\��IRXU�KRXUV�SHU�PRQWK��

,%0� DWWHPSWV� WR� FRQWURO� V\QFKURQL]DWLRQ� WKURXJK� LWV� YHULILFDWLRQ� SURFHVV�� $
ZLQGRZ� RI� YXOQHUDELOLW\� VWLOO� H[LVWV�� KRZHYHU�� VLQFH� WKH� RSHUDWRU� PD\� IRUJHW� WR
SHUIRUP� YHULILFDWLRQ�� 6LPLODUO\�� +3� DGGUHVVHV� WKH� V\QFKURQL]DWLRQ� SUREOHP
WKURXJK� DXWRPDWLRQ� YLD� 6$0��1HYHUWKHOHVV�� XQVXFFHVVIXO� IDLORYHU� GXH� WR� IDXOW\
V\QFKURQL]DWLRQ�UHPDLQV�D�WKUHDW�ZKHQHYHU�D�V\VWHP�UHTXLUHV�PXOWLSOH�FRSLHV�RI�D
ILOH��&)6�UHGXFHV�WKH�SRWHQWLDO�IRU�KXPDQ�HUURU�FRPSDUHG�WR�FOXVWHUV�WKDW�UHTXLUH
WKH�V\QFKURQL]DWLRQ�SURFHVV��&)6�GRHV�WKLV�E\�GHILQLWLRQ��VLQFH�LW�UHTXLUHV�MXVW�RQH
FRS\�RI�WKH�FRQILJXUDWLRQ�LQIRUPDWLRQ�DQG�WKH�VRIWZDUH�

'+%$� HVWLPDWHV� WKDW� &RPSDT� 7UX&OXVWHU� 6HUYHU� ���� HOLPLQDWHV� ���� RI
XQVXFFHVVIXO�IDLORYHUV�GXH�WR�IDXOW\�V\QFKURQL]DWLRQ��7KH�UHPDLQLQJ�����FRPHV
IURP� WKH� VHYHUDO� QHWZRUN� VHUYLFHV�� VXFK� DV�1,6� DQG�'+&3�� WKDW� UHPDLQ� QRGH�
VSHFLILF��&RPSDUHG�ZLWK�+3�DQG�,%0��&RPSDT�UHGXFHV� WKH�ZRUN�HIIRUW�DULVLQJ
IURP�IDLORYHUV�E\������&RPSDUHG�ZLWK�6XQ��LW�UHGXFHV�WKH�ZRUN�HIIRUW�E\�����
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CHAPTER 4.
CLUSTER ALIAS, LOAD BALANCING, AND
CLUSTER APPLICATION ARCHITECTURE (CAA)

0RVW�RI� WKLV� VWXG\� IRFXVHV�RQ�ZD\V� LQ�ZKLFK�7UX&OXVWHU� 6HUYHU� ���� VWUHDPOLQHV
FOXVWHU�RSHUDWLRQV��7UX&OXVWHU� 6HUYHU� FDQ� DOVR� DXWRPDWH� FRQILJXUDWLRQ�SODQQLQJ�
KRZHYHU�� WR�PLQLPL]H� KDUG�FRGLQJ� DSSOLFDWLRQV� ZLWK� VSHFLILF� KDUGZDUH��'+%$
HVWLPDWHV� WKLV� FDSDELOLW\� ZLOO� LQLWLDOO\� UHGXFH� WKH� SODQQLQJ� DQG� GHILQLWLRQ� RI� WKH
FOXVWHU�E\������ ,W�ZLOO� IXUWKHU� HOLPLQDWH� WKH�QHHG� WR� UH�FRQILJXUH� WKH� FOXVWHU� WR
DFFRPPRGDWH�FKDQJLQJ�XVHU�UHTXHVWV��(YHQ�ZKHQ�D�QHZ�QRGH�LV�DGGHG��LW�ZLOO�EH
DVVLJQHG� SURFHVVHV� DFFRUGLQJ� WR� WKH� XVHU�VHOHFWHG� SODFHPHQW� SROLF\� LQ� HIIHFW�
$GPLQLVWUDWRUV�GR�QRW�QHHG� WR�H[SOLFLWO\� DVVLJQ�DSSOLFDWLRQV�RU� UHVRXUFHV� WR� WKH
QHZ�QRGH�

,Q� WZR�QRGH� FOXVWHUV�� WKH� FOXVWHU� DOLDV� VLPSOLILHV� WKH� FRQILJXUDWLRQ� RI� IDLORYHU�
HOLPLQDWLQJ�D�SRWHQWLDO�VRXUFH�RI�HUURU��&OLHQWV�DFFHVV�VSHFLILF�DSSOLFDWLRQV�XVLQJ
WKH�FOXVWHU�DOLDV��UDWKHU�WKDQ�WKH�LQGLYLGXDO�QRGH�QDPHV��DQG�WKHQ�WKH�FOXVWHU�FDQ
LGHQWLI\�WKH�DSSURSULDWH�UHVRXUFHV�QR�PDWWHU�ZKLFK�QRGH�WKH\�UHVLGH�RQ��$V�ODUJHU
FOXVWHUV� RI� WKUHH� RU�PRUH� QRGHV� EHFRPH� FRPPRQ�� WKH� FOXVWHU� DOLDV� IHDWXUH�ZLOO
DVVXPH�LQFUHDVHG�VLJQLILFDQFH�

)RU� WKH�V\VWHP�DGPLQLVWUDWRU�� WKH�FOXVWHU�DOLDV� VLPSOLILHV�ERWK�VFULSW�ZULWLQJ�DQG
FRQILJXUDWLRQ� SODQQLQJ�� ,W� ILQGV� UHVRXUFHV�� VR� WKDW� WKH� DGPLQLVWUDWRU� QHHG� QRW
DVVLJQ�D�VSHFLILF�QRGH��,W�DOVR�EDODQFHV�WKH�ZRUNORDG�DPRQJ�SURFHVVRUV��UHGXFLQJ
WKH�FULWLFDOLW\�RI�FDSDFLW\�SODQQLQJ�� �)XUWKHU�� LW� VLPSOLILHV� WKH�SURFHVV�RI�PDNLQJ
FKDQJHV� WR� DFFRPPRGDWH� FKDQJLQJ� XVHU� UHTXLUHPHQWV�� 7KH� FOXVWHU� DOLDV� WDNHV� D
VWHS� WRZDUG� UHGXFLQJ� WKH� OHYHO� RI� H[SHUWLVH� UHTXLUHG� IRU� WKH� WDVN�� IUHHLQJ� WKH
VXSHUYLVRU�WR�GHYRWH�PRUH�WLPH�WR�VWUDWHJLF�SODQQLQJ�IRU�WKH�FRUSRUDWLRQ�

&OXVWHU�DOLDVHV�SURYH�PRVW�XVHIXO�IRU�FOXVWHUV�ZLWK�PRUH�WKDQ�WZR�QRGHV��VR�WKLV
VXUYH\�FRXOG�QRW�SURYLGH� LQVLJKW� LQWR� WKH�DPRXQW�RI� WLPH�VDYHG�E\�XVLQJ� WKHP�
1HYHUWKHOHVV�� LW� LV�FOHDU� WKDW�7UX&OXVWHU�6HUYHU�HDVHV� WKLV�SURFHVV�E\�DXWRPDWLQJ
VRPH�GHFLVLRQ�PDNLQJ�VR�WKH�DGPLQLVWUDWRU�GRHV�QRW�KDYH�WR�DVVLJQ�DSSOLFDWLRQV
WR�VSHFLILF�QRGHV�DKHDG�RI� WLPH��&OXVWHU�DOLDVHV�PDNH� LQLWLDO� FRQILJXUDWLRQ�HDVLHU
DQG�HOLPLQDWHV�WKH�QHFHVVLW\�WR�PRYH�DSSOLFDWLRQV�DURXQG�DW�D�ODWHU�WLPH�DV�XVDJH
SDWWHUQV�EHFRPH�PRUH�DSSDUHQW��7KH\�DOVR�HOLPLQDWH� WKH�QHFHVVLW\� WR�KDUG�FRGH
FDVFDGLQJ�IDLORYHU�RU�GLVWULEXWHG�IDLORYHU�VFKHPDV��,Q�DOO�OLNHOLKRRG��DOLDVHV�UHGXFH
FRQILJXUDWLRQ�SODQQLQJ�DQG�PDLQWHQDQFH�E\�D�PLQLPXP�RI�����
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CHAPTER 5. CONCLUSION

7R� LOOXVWUDWH� WKH� LPSDFW� RI� WKHVH� HIILFLHQFLHV� RQ� WKH� GDLO\� URXWLQH� RI� V\VWHP
DGPLQLVWUDWRUV�� FRQVLGHU� KRZ� WKH� UHVXOWV� RI� WKLV� VWXG\� DSSO\� WR� D� K\SRWKHWLFDO
FOXVWHU�LQVWDOODWLRQ�ZLWK�����*%�GDWDEDVH�WKDW�VXSSRUWV�������XVHUV������WXUQRYHU
SHU� \HDU� SOXV� ���� FKDQJHV� LQ� RWKHU� XVHU� LQIRUPDWLRQ� VXFK� DV� SULYLOHJHV�
SDVVZRUGV��DQG�ILOH�DFFHVV���'XULQJ�WKH�FXUUHQW�\HDU��WKH�,7�GHSDUWPHQW�SODQV�WR
H[SDQG� WKH�FOXVWHU� IURP� WZR� WR�HLJKW�QRGHV�DQG� WR�ZULWH� VRPH�FXVWRP� V\VWHP�
OHYHO� SURJUDPV� WR�PDNH� D� VSHFLDO� SLHFH� RI� HTXLSPHQW� DYDLODEOH� WR� DSSOLFDWLRQV�
7KH�FOXVWHU�LV�VWDIIHG�DV�IROORZV�
• 2QH�KLJK�OHYHO� V\VWHP�DGPLQLVWUDWRU��ZKR�VSHQGV�����RI�KHU� WLPH�PHHWLQJ

ZLWK�EXVLQHVV�XVHUV�IRU�VWUDWHJLF�,7�SODQQLQJ�DQG�FRRUGLQDWLQJ�ZLWK�YHQGRUV�
����ZULWLQJ�SURSRVDOV�DQG�GRFXPHQWDWLRQ��DQG�����ZRUNLQJ�ZLWK�WKH�KDQGV�
RQ� DGPLQLVWUDWRUV�� 6KH� LV� UHVSRQVLEOH� IRU� WKH� HQWLUH� ,7� LQVWDOODWLRQ� RI� ��
81,;�V\VWHPV�IURP�&RPSDT��+3��,%0��DQG�6XQ��SOXV�HLJKW�17�VHUYHUV�

• 7KUHH�ILUVW�OHYHO�V\VWHP�DGPLQLVWUDWRUV�ZKR�KDYH�KDQGV�RQ�UHVSRQVLELOLW\�IRU
WKH� FOXVWHU�� SOXV� WKUHH� DGGLWLRQDO� 81,;� V\VWHPV�� 7RJHWKHU�� WKHVH
DGPLQLVWUDWRUV�GHYRWH�D�WRWDO�RI����PDQ�PRQWKV�WR�WKH�FOXVWHU�

   Hours per year
  Annual

Effort  Compaq  HP  IBM  Sun

 0DLQWHQDQFH      
 8VHU�DFFRXQWV  ��  ��  ��  ��  ��
 5HVSRQG�WR�IDLORYHUV  ���  ���  ���  ���  ���
 PRQLWRU�DQG�WXQH  ���  ���  ���  ���  ���
 6SHFLDO�3URMHFWV      
 6PDOO�SURJUDP�WHVWLQJ�SURMHFW  ��  ���  ���  ���  ���
 $GG���QRGHV  ��  �  �  �  ��
 3ODQ�DQG�FRQILJXUH���QRGHV  ��  �  ��  ��  ��
 2WKHU�VSHFLDO�SURMHFWV  ��  ��  ��  ��  ���
 0HHWLQJV  ���  ���  ���  ���  ���

 
 7RWDO�KRXUV  ���  �����  �����  �����  �����
 7RWDO�GD\V
�EDVHG�RQ�DQ���KRXU�GD\�  ���  ���  ���  ���  ���

 7RWDO�'D\V
�EDVHG�RQ�D���KRXU�GD\�  ���  ���  ���  ���  ���

• 8VHU�DFFRXQWV��$QQXDO�HIIRUW�LV�EDVHG�RQ�HVWLPDWHG�RQH�KDOI�KRXU�SHU�ZHHN�WR�NH\�LQ�DQ
DYHUDJH�RI����XSGDWHV�SHU�ZHHN�

• 5HVSRQG�WR�IDLORYHUV��$QQXDO�HIIRUW�LV�EDVHG�RQ�LQWHUYLHZ�LQIRUPDWLRQ�
• 0RQLWRU�DQG�WXQH��$QQXDO�HIIRUW�LV�EDVHG�RQ�LQWHUYLHZ�LQIRUPDWLRQ��&RPSDT�HIILFLHQFLHV

GHULYH�IURP�LWV�HYHQW�PDQDJHPHQW�V\VWHP�DQG�LQWHJUDWHG�ORJ�FDSDELOLWLHV��'+%$·V�2SHUDWLQJ
6\VWHP�)XQFWLRQ�5HYLHZ�SUHVHQWV�D�PRUH�GHWDLOHG�FRPSHWLWLYH�HYDOXDWLRQ�RI�WKHVH�FDSDELOLWLHV�

7$%/(���
7LPH�DOORFDWLRQ�WR

VHOHFWHG�WDVNV
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7KH� IROORZLQJ� DQDO\VLV� DSSOLHV� WR� WKH� VFKHGXOH� RI� WKH� ILUVW�OHYHO� DGPLQLVWUDWRUV
ZLWK�KDQGV�RQ�UHVSRQVLELOLW\�IRU�WKH�FOXVWHU�

$V�LQGLFDWHG�LQ�7DEOH����ZKHQ�WKH�HIILFLHQFLHV�RXWOLQHG�LQ�WKLV�UHSRUW�DUH�DSSOLHG
WR�WKH�DERYH�VFHQDULR��D�&RPSDT�DGPLQLVWUDWRU�ZRXOG�FRPSOHWH�WKH�VHOHFWHG�WDVNV
LQ� ���� GD\V��ZKHUHDV� WKH�+3� RU� ,%0� DGPLQLVWUDWRU� ZRXOG� UHTXLUH� ���� GD\V� WR
SHUIRUP� WKH� VDPH� WDVNV� DQG� D� 6XQ� DGPLQLVWUDWRU� ZRXOG� UHTXLUH� ���� GD\V� WR
FRPSOHWH� WKHVH� WDVNV�� 7KLV� WUDQVODWHV� WR� D� VDYLQJV� RI� ���PDQ�GD\V�� RU� RYHU� ���
PDQ�PRQWKV� FRPSDUHG� WR�+3� DQG� ,%0�� DQG� D� VDYLQJV� RI� ���PDQ�GD\V�� RU� ���
PDQ�PRQWKV��FRPSDUHG�WR�6XQ��1RWH�WKDW�WKHVH�HVWLPDWHV�DUH�FRQVHUYDWLYH��VLQFH
WKH\� DUH� EDVHG� RQ� DQ� HLJKW�KRXU� GD\�� ,I� ZH� EDVH� RXU� FDOFXODWLRQ� RQ� WKH� PRUH
UHDOLVWLF� DVVXPSWLRQ� WKDW� RQO\� VL[� KRXUV� D� GD\� DUH� WUXO\� SURGXFWLYH�� WKHQ� WKH
7UX&OXVWHU� 6HUYHU� ���� DGYDQWDJH� LQFUHDVHV� E\� DQ� DGGLWLRQDO� ���� WR� ��� GD\V�� RU
DERXW� ����ZHHNV� FRPSDUHG�ZLWK� ,%0� DQG�+3�� DQG� ��� GD\V�� RU� RYHU� ���ZHHNV�
FRPSDUHG�ZLWK�6XQ�

5HVXOWV� ZLOO� YDU\� IURP� LQVWDOODWLRQ� WR� LQVWDOODWLRQ� DQG� \HDU� WR� \HDU�� EDVHG� RQ
LQGLYLGXDO� FRUSRUDWH� UHTXLUHPHQWV�� WKH� VL]H� RI� WKH� LQVWDOODWLRQ�� DQG� VSHFLDO
SURMHFWV��,Q�DOO�VLWXDWLRQV��KRZHYHU��DGPLQLVWUDWRUV�RI�7UX&OXVWHU�6HUYHUV�ZLOO�UHDS
WDQJLEOH�EHQHILWV�IURP�WKH�VLPSOHU�V\VWHP�LPDJH�DQG�HVSHFLDOO\�IURP�WKH�UHGXFHG
QXPEHU�RI�ILOHV�WKH\�QHHG�WR�PDLQWDLQ�


