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Windows NT Clustering
RDBMS MS SQL Server
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.RPSMXWHUVND
WHKQLND�YR�1%50

9R�1DURGQD�%DQND�QD�5HSXEOLND�0DNHGRQLMD�IXQNFLRQLUD
NRPSMXWHUVND�PUHCD�VR�SRYH`H�RG�����SHUVRQDOQL
NRPSMXWHUL��NRL�UDERWDW�YR�NOLHQW�VHUYHU�RNROLQD��6H
NRULVWL�Windows�NT Server�PUHCHQ�RSHUDWLYHQ�VLVWHP��VR
Windows 95�L�Windows NT Workstation�RSHUDWLYHQ�VLVWHP�QD
NOLHQWVNDWD�VWUDQD��,QVWDOLUDQDWD�NRPSMXWHUVND�PUHCD�H
RUJDQL]LUDQD�VR�PUHCQL�NRPSRQHQWL��Switches, HUBs,
PatchPanels��L�SRGGUCXYD�����SRWHQFLMDOQL�PUHCQL
NRQHNFLL�

0UHCDWD�SR�VYRMDWD�LQIUDVWUXNWXUD�H�VSUHPQD�]D�EU]LQD�QD
SUHQRV�RG�100 Mbps��0RPHQWDOQR�VH�UDERWL�QD�10 Mbps�

1HVLJXUQR�UH^HQLH
9R�RNROLQD�QD�HGHQ�VHUYHU�L�SRYH`H�NOLHQWVNL�PD^LQL�NRL
NRULVWDW�SRGDWRFL�IL]LaNL�VPHVWHQL�QD�VHUYHURW��SUL�SDG
QD�VHUYHUVNDWD�PD^LQD��YVX^QRVW�L�NOLHQWVNLWH�PD^LQL�MD
JXEDW�VYRMDWD�IXQNFLRQDOQRVW��ELGHM`L�QH�PRCDW�GD
SULVWDSDW�NRQ�SRGDWRFLWH�QD�VHUYHURW�

9DNYRWR�UH^HQLH�H�QHVLJXUQR��L�YR�VOXaDM�QD�QHDNWLYQD
VHUYHUVND�PD^LQD�YRGL�NRQ�]DVWRM�YR�UDERWDWD��VR�QHL]YHVQR
YUHPHWUDHZH�

������������������������������������������������������������

��$YWRURW�H�>HI�QD�RWVHN�YR�'LUHNFLMD�]D�$23�SUL�1DURGQD�EDQND�QD�5HSXEOLND�0DNHGRQLMD
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*ODYQD�FHO
&HOWD�H�GD�VH�REH]EHGL�SRVWRMDQD�L�QHSUHNLQDWD�GRVWDSQRVW
GR�SRGDWRFLWH��D�YR�NULWLaHQ�VOXaDM�QD�SDG�QD�VHUYHUVND
PD^LQD�GD�VH�SURQDMGH�DOWHUQDWLYHQ�SDW�]D�SULVWDS�GR
SRGDWRFLWH�L�YUHPHWR�QD�]DVWRM�YR�UDERWDWD�GD�VH
PLQLPL]LUD�
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Cluster NRQFHSW

Cluster�UH^HQLH
6WUHPHM`L�VH�NRQ�RYDD�FHO��YR�1%50�VH�SULVWDSL�NRQ
UHDOL]DFLMD�QD�WHKQLaNR�UH^HQLH�NRH�`H�]QDaL
SRVWLJQXYDZH�QD�FHOWD��RGQRVQR�VH�SULVWDSL�NRQ
LPSOHPHQWDFLMD�QD�cluster�UH^HQLH�

⇒ 3DU�RG�GYH�GYRSURFHVRUVNL�VHUYHUVNL�PD^LQL�
PH_XVHEQR�YU]DQL�VR�shared SCSI bus L Ethernet link��1D
VHNRM�RG�VHUYHULWH�SRVWRL�LQGLYLGXDOHQ�ORNDOHQ�GLVN�
VR�LQVWDOLUDQ�OS WinNT���MS SQL Server RDBMS L Cluster
Software��1D�shared SCSI bus�RW�SRYU]DQL�VH�shared storage
devices����GLVND�RG�SR���Gb���Cluster�VHUYHULWH
NRPXQLFLUDDW�SUHNX�ORNDOQDWD�NRPSMXWHUVND�PUHCD
�LAN�RW��

 
 7HKQLaNLWH�NDUDNWHULVWLNL�QD�VHNRM�RG�VHUYHULWH�VH
VOHGQLYH�
 

• DIGITAL Prioris ZX 6000 Dual Pentium Pro 200 MHz/2 Ch
SCSI/NIC/CD

• 256 MB RAM
• 3,5" FDD
• 2 GB SCSI HDD
• Internal DAT SCSI tape drive 4/8 GB
• 15" Color Monitor;
 
 'YDWD�VHUYHUD�NRULVWDW�]DHGQLaNL�GLVNRYHQ�SURVWRU��QD�NRM
VH�QDR_DDW�SRGDWRFLWH�L�DSOLNDFLLWH��VR�VOHGQLYH�WHKQLaNL
NDUDNWHULVWLNL�
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• 6 x 4 GB SCSI hot swap HDD, RAID Array 310;
 

 'YDWD�VHUYHUD�L�]DHGQLaNLRW�GLVN�VH�Rackmountable��3UL
QLYQR�DGPLQLVWULUDZH�VH�NRULVWL�HGHQ�PRQLWRU��HGQD
WDVWDWXUD�L�HGQR�JOXYaH��NDNR�L�Port�Switch��]D�VHOHNWLUDZH
QD�NRQNUHWQD�PD^LQD�
 
 
 

 
 
 
 
 1D�ORNDOQLWH�GLVNRYL�QD�VHNRM�RG�VHUYHULWH�H�LQVWDOLUDQ
VOHGQLRY�VRIWYHU�
 

• OS Windows NT 4.0 Server
• RDBMS MS SQL Server 6.5
• DIGITAL Clusters for Win NT
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 >WR�SUHWVWDYXYD
 DIGITAL Windows NT Cluster?

 
 DIGITAL Clusters for Win NT�H�UH^HQLH�NRH�SRYU]XYD�GYD�Win
NT�VHUYHUD�YR�enterprice LAN��SUHNX�shared SCSI bus��]D�GD
NUHLUD�single-system RNROLQD��LOL�WDNDQDUHaHQ�cluster�
6HUYHULWH�PH_XVHEH�L�VR�]DHGQLaNLRW�GLVNRYHQ�SURVWRU
�shared storage devices) VH�SRYU]DQL�SUHNX�]DHGQLaNL�shared
SCSI bus��.UDMQLRW�NRULVQLN�LPD�SULVWDS�GR�VLWH�UHVXUVL�QD
cluster�RW��NDNR�shared�disks��file shares��database applications.
3ULWRD�QH�PRUD�GD�JR�]QDH�LPHWR�QD�LQGLYLGXDOQLRW�VHUYHU
YR�cluster�RW�NRM�YR�GDGHQLRW�PRPHQW�JR�YU^L�SURFHVLUDZHWR
QD�QHJRYRWR�EDUDZH��9R�VOXaDM�HGQLRW�VHUYHU�GD�SDGQH�
YWRULRW�cluster�VHUYHU�MD�SUHY]HPD�NRPSOHWQR�UDERWDWD�QD
SUYLRW��JL�UHNRQHNWLUD�NOLHQWLWH�L�JL�PLJULUD�shared
GLVNRYLWH�L�file shares�LWH�
 
 Cluster�RW�REH]EHGXYD�
 

• GYD�NRPSOHWQR�RSHUDWLYQL�VHUYHUD�
• NUDMQLRW�NRULVQLN�GD�JL�JOHGD�GYDWD�VHUYHUD�NDNR�single

system,�W�Q� cluster�
• load balancing - EDODQVLUDQR�UDVSRUHGXYDZH�QD

SURFHVLUDZDWD�QD�GYHWH�VHUYHUVNL�PD^LQL�
• VSUHPQRVW�QD�VHNRM�RG�VHUYHULWH�GD�JL�SUHY]HPH

REYUVNLWH�QD�GUXJLRW�YR�VOXaDM�QD�failure�
 
 

 .OLHQWLWH�JR�JOHGDDW�cluster�RW�NDNR�HGQD�FHOLQD��NDNR�HGHQ
VLVWHP��Cluster�LQJRW�REH]EHGXYD�YLVRN�VWHSHQ�QD�GRVWDSQRVW
�UDVSRORCOLYRVW����SUHNX�UHGXQGDQWHQ�CPU L�storage,�L
DOWHUQDWLYQD�SDWHND�]D�SULVWDS�GR�SRGDWRFLWH��6H�NRULVWL
]DHGQLaNR�cluster�LPH��LOL�W�Q��cluster alias��VR�NRM
NRULVQLFLWH�VH�NRQHNWLUDDW�QD�cluster-RW�
 
 
 6OHGQDWD�VOLND�GDYD�YL]XHOHQ�SULND]�QD�cluster RNROLQDWD�
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A B

Cluster

C

Shared storage
devices

SCSI BUS

Digital Clusters for Win NT

Digital Client Clusters

 
 
 
 
 

 $GPLQLVWUDFLMD�L
 PRQLWRULQJ
 QD�cluster�RW

 Cluster Administrator��H�DODWND�NRMD�VH�NRULVWL�]D�GHILQLUDZH
L�DGPLQLVWUDFLMD�QD�cluster�RW��6R�SRPR^�QD�RYDD�DODWND�VH
GHILQLUDDW�RVQRYQLWH�cluster�SRLPL��NDNR�L�QLYQRWR
SRYHGHQLH�YR�VOXaDM�QD�failure��W�H��SDG�QD�HGQD�RG�GYHWH
VHUYHUVNL�PD^LQL�YR�cluster�RW��7RD�VH�
 

• Failover

• Failover Objects

• Failover Groups

• Failover Policy

• Failback

6HNRM�RG�RYLH�SRLPL�H�SRVHEQR�UD]JOHGXYDQ�YR�WHNVWRW�^WR
VOHGXYD�
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Cluster Monitor H�DODWND�NRMD�NDCXYD�NRM�RG�GYDWD�VHUYHUD�YR
cluster�RW�YR�NRQNUHWQLRW�PRPHQW�MD�RSVOXCXYDDW�GDGHQDWD
failover�JUXSD��PDUNLUDQR�VR�]HOHQD�ERMD�

Failover���2VQRYQDWD�SULGRELYND�RG�cluster�NRQFHSWRW�H�GD
RYR]PRCL�YLVRN�VWHSHQ�QD�UDVSRORCOLYRVW�QD�VLVWHPRW��=D
WDD�FHO��cluster�RW�WUHED�GD�REH]EHGL�SULVWDS�GR�VHUYLVLWH�L
UHVXUVLWH��RGQRVQR�SRGDWRFLWH���YR�VOXaDM�QD�KDUGYHUVNL
LOL�VRIWYHUVNL�failure��'RNRONX�HGQDWD�VHUYHUVND�PD^LQD
SDGQH��SULVWDS�GR�UHVXUVLWH�H�REH]EHGHQ�SR�DOWHUQDWLYHQ
SDW��SUHNX�GUXJDWD�VHUYHUVND�PD^LQD��2YDD�WUDQVSDUHQWQD
UHORNDFLMD�QD�cluster VHUYLVLWH�L�UHVXUVLWH�VH�QDUHNXYD
failover�

6OHGQDWD�VOLND�GDYD�YL]XHOHQ�SULND]�QD�failover�DNFLMD�YR
cluster RNROLQD�
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A

Cluster

C

BShared storage
devices

SCSI BUS

Failover Object - 6HUYLV�LOL�UHVXUV�]D�NRM�VDNDPH�GD
REH]EHGLPH�DSVROXWQD�UDVSRORCOLYRVW�YR�VOXaDM�QD�failure
�SDG�QD�VLVWHPRW���3ULPHU�]D�failover object�VH�GLVNRYL�L�ED]L
QD�SRGDWRFL�

Failover Groups - =D�IOHNVLELOQR�GHILQLUDZH�L
PHQD[LUDZH�QD�failover REMHNWLWH, PRCH�GD�VH�NUHLUDDW
ORJLaNL�JUXSL�RG�cluster VHUYLVL�L�UHVXUVL��NRL
SUHWVWDYXYDDW�failover�JUXSL��3RYHGHQLHWR�QD�UHVXUVLWH�YR
failover JUXSDWD�H�]DHGQLaNR��VLWH�SULSDGQLFL�QD�HGQD�failover
JUXSD�VH�on line LOL�VLWH�VH�off line��9R�VOXaDM�QD�SDG�QD�HGQDWD
VHUYHUVND�PD^LQD��VLWH�aOHQRYL�QD�HGQD�failover�JUXSD
PLJULUDDW�NRQ�GUXJLRW�VHUYHU��3RYHGHQLHWR�QD�UHVXUVL�YR
UD]OLaQD�failover JUXSD�H�QH]DYLVQR�

Failover JUXSLWH�VH�GHILQLUDDW�HGQRVWDYQR��NRULVWHM`L�JR
Cluster Administrator VRIWYHURW��(GQD�failover JUXSD�H
NROHNFLMD�RG�DSOLNDFLL�L�storage devices NRL�VH�NRULVWDW
]DHGQR��1D�SULPHU��ED]D�QD�SRGDWRFL�L�GLVN��shared cluster
disk��QD�NRM�RYDD�ED]D�H�IL]LaNL�VPHVWHQD��VH�GHILQLUDDW�YR
LVWD�failover�JUXSD�
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.RQ�UHVXUVLWH�SULSDGQLFL�QD�JUXSDWD�YR�NRQNUHWHQ�PRPHQW
SULVWDS�LPD�VDPR�HGHQ�RG�VHUYHULWH��6R�Cluster Administrator
VRIWYHURW�VH�GHILQLUD�NRM�RG�VHUYHULWH�`H�MD�RSVOXCXYD
JUXSDWD�YR�QRUPDOQD�UDERWD�QD�cluster�RW��L�WRM�H�W�Q��Primary
Server��'UXJLRW�VHUYHU��]D�NRQNUHWQDWD�JUXSD�VH�QDUHNXYD
Failover Server��^WR�]QDaL�GHND�WRM�`H�JR�SUHY]HPH
RSVOXCXYDZHWR�QD�RYDD�JUXSD�YR�XVORYL�QD�failover�
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Failover Policy - 3ODQ�LOL�VWUDWHJLMD�NRMD�cluster VRIWYHURW�MD
SRaLWXYD�YR�VOXaDM�QD�failure �KDUGYHUVNL�LOL�VRIWYHUVNL�SDG
QD�PD^LQDWD���6HNRMD�failover JUXSD�LPD�VRRGYHWQD�failover
policy��GHILQLUDQD�SUHNX�Cluster Administrator VRIWYHURW��6R
SRPR^�QD�Cluster Administrator VRIWYHURW�

• VH�GHILQLUD�NRM�cluster VHUYHU�`H�ELGH�SULPDUHQ�]D�NRMD
failover JUXSD�

• VH�RYR]PRCXYD�LOL�VH�RQHYR]PRCXYD�failover ]D�NRQNUHWQL
failover JUXSL�

• VH�GHILQLUD�GDOL�failover JUXSDWD�DYWRPDWVNL�`H�PLJULUD
QD�SULPDUQLRW�VHUYHU�NRJD�LVWLRW�`H�VWDQH�SRYWRUQR
UDVSRORCOLY�YR�cluster�RW�

Failback - ANFLMD�QD�PLJULUDZH�QD�VHUYLVLWH�L�UHVXUVLWH�RG
VHNXQGDUQDWD��QD]DG�NRQ�SULPDUQDWD�ORNDFLMD��7RD�H
SURFHVRW�NRM�VH�VOXaXYD�NRJD�cluster VHUYHURW�NRM
SUHGL]YLNDO�failover VH�YUD`D�SRYWRUQR�YR�RSHUDWLYQD
VRVWRMED�
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A

Cluster

C

BShared storage
devices

SCSI BUS

9R�Cluster Administrator VRIWYHURW�SRVWRL�policy�DWULEXW�
QDUHaHQ��Return to the Primary Server���6R�QHJRYR�DNWLYLUDZH�
failback�RW�]D�NRQNUHWQDWD�failover�JUXSD�VH�RGYLYD
DYWRPDWVNL�
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3UHFL]QRWR�GHILQLUDZH�QD�failback�RW H�YDCHQ�SURFHV�NRM
REH]EHGXYD�YUD`DZH�QD�cluster�RW�YR�QHJRYDWD�LQLFLMDOQR
GHILQLUDQD�VRVWRMED�L�NRPSOHWQD�RSHUDWLYQRVW�

3RYHGHQLH�QD
NOLHQWVND�PD^LQD

6LWH�NOLHQWVNL�PD^LQL�YR�1%50�VH�Windows-based��VR
Windows 95 LOL�Windows NT Workstation RSHUDWLYHQ�VLVWHP�L
VR�LAN NRQHNFLMD�NRQ�cluster VHUYHULWH��1D�VHNRMD�NOLHQWVND
PD^LQD�NRMD�PX�SULVWDSXYD�QD�cluster�RW�L�]D�NRMD�VH�RG
]QDaHZH�QHJRYLWH�failover PRCQRVWL��SRWUHEQR�H�GD�VH
LQVWDOLUD�DIGITAL Clusters Client Software��6R�RYD�VH
RYR]PRCXYD�NRULVQLFLWH�QD�cluster�UHVXUVLWH�GD�LP
SULVWDSXYDDW�NRULVWHM`L�cluster alias��NRM�HGQR]QDaQR�JR
GHILQLUD�cluster�RW��=D�NUDMQLRW�NRULVQLN�H�WUDQVSDUHQWQR
NRM�RG�GYDWD�VHUYHUD�JR�YU^L�SURFHVLUDZHWR�QD�QHJRYRWR
EDUDZH�

.RJD�`H�VH�VOXaL�failover��VHUYLVLUDZHWR�QD�NRULVQLaNLWH
EDUDZD�PLJULUD�QD�VHNXQGDUQLRW�VHUYHU��^WR�]D�NRULVQLNRW
]QDaL�SUHNLQ�YR�UDERWDWD�]D�YUHPH�PHUHQR�YR�QHNRONX
HGLQLFL�PLQXWL��=DYLVQR�RG�NOLHQWVNDWD�DSOLNDFLMD�
NRULVQLNRW�QD�HNUDQRW�GRELYD�SRUDND�]D�Input/Output error,
connection-lost error L�VOLaQR. 3URFHVRW�QD�failover H�YR
YUHPHWUDHZH�RG�QHNRONX�PLQXWL��3RVOH�WRD�YUHPH�
NRQHNFLMDWD�VH�RVYHCXYD��NOLHQWRW�VH�UHNRQHNWLUD�L
NRULVQLNRW�SURGROCXYD�VR�UDERWD�
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RDBMS MS SQL Server

RDBMS
9R�1%50�VH�NRULVWL�MS SQL Server�NDNR�RDBMS��Relational
Database Management System���W�H��ED]D�QD�SRGDWRFL��2YDD
UHODFLRQD�ED]D�VH�NDUDNWHUL]LUD�VR�SULURGQD
LQWHJULUDQRVW�VR�RSHUDWLYQLRW�VLVWHP�Win NT Server�
SULVXWHQ�YR�EDQNDUVNDWD�NRPSMXWHUVND�PUHCD�
,QCHQHULQJRW�QD�ED]DWD�VH�YNORSXYD�YR�FHORNXSQLRW�cluster
NRQFHSW�L�VRUDERWXYD�VR�cluster�VRIWYHURW��VRRS^WXYDM`L�PX
JL�SRWUHEQLWH�LQIRUPDFLL�]D�IRUPLUDQLWH�ED]L��NDNR�EL
PRCHOH�SURFHVLWH�QD�failover L�failback��GRNRONX�VH�MDYDW��GD
VH�RGYLYDDW�RQDND�NDNR�^WR�H�WRD�GHILQLUDQR�VR�Cluster
Administrator�RW�

6R�SRPR^�QD�DODWNDWD�Cluster Administrator��VH�YU^L
PHQD[LUDZH�QD�SRVWRMQLWH�SQL Server databases��YR�VPLVOD�QD
GHILQLUDZH�QD�SRYHGHQLHWR�QD�NRQNUHWQD�SQL Server ED]D
YR�VLWXDFLMD�QD�SRMDYD�QD�failover SURFHV��2YD�H�RYR]PRCHQR
VR�DNWLYLUDZH�QD�RSFLMDWD�“Manage SQL Server Databases”�
SUL�^WR�VH�MDYXYD�SUR]RU�YR�NRM�VH�SULNDCDQL�VLWH�YH`H
NUHLUDQL��SRVWRHaNL��ED]L��=D�VHNRMD�RG�ED]LWH�SRVHEQR�VH
GHILQLUD�SDUDPHWDU�NRM�NDCXYD�GDOL�ED]DWD�`H�ELGH
YPHWQDWD��enroll��YR�SQL Server failover�JUXSDWD��LOL�QH
�unenroll���1D�RYRM�QDaLQ�H�SRVWLJQDWD�IOHNVLELOQRVW�YR
RGQRV�QD�RSUHGHOEDWD�GDOL�NRQNUHWQD�ED]D�`H�JL�VOHGL
SURFHVLWH�QD�failover L�failback��^WR�]DYLVL�RG�NRQNUHWQLWH
SRWUHEL�
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3RUDGL�WHVQDWD�VRUDERWND�PH_X�SQL Server RDBMS L
DIGITAL Win NT Cluster VRIWYHURW��SUL�DGPLQLVWULUDZH�QD
ED]LWH�VR�DODWNDWD�SQL Enterprise Manager �YR�VPLVOD�QD
delete��update L�VO��QD�database devices���QHRSKRGQR�H�RYRM
SDUDPHWDU�GD�LPD�VRRGYHWQD�YUHGQRVW��NDNR�EL�VH�L]EHJQDOH
VLWXDFLL�QD�R^WHWXYDZH�QD�database device-LWH�
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5H]LPH

9RYHGXYDZHWR�QD�cluster�NRQFHSWRW�L�QHJRYRWR
LQNRUSRULUDZH�YR�FHORNXSQLRW�LQIRUPDFLRQHQ�VLVWHP�QD
1%50�H�RG�JROHP�]QDaDM�RG�DVSHNW�QD�SRVWRMDQDWD
UDVSRORCOLYRVW�QD�SRGDWRFLWH��L�PLQLPL]LUDZH�QD
YUHPHWR�QD�HYHQWXDOHQ�]DVWRM�SUL�NRPSMXWHUVNDWD�REUDERWND
QD�SRGDWRFL��input QD�SRGDWRFL�LOL�JHQHULUDZH�QD�L]YH^WDL
YU]�RVQRYD�QD�SRVWRMQL�SRGDWRFL��

,PSOHPHQWLUDM`L�JR�cluster�UH^HQLHWR��YR�1%50�VH
REH]EHGL�YLVRN�VWHSHQ�QD�UDVSRORCOLYRVW�QD�VHUYHUVNLWH
DSOLNDFLL�L�SRGDWRFL��3RWUHEDWD�]D�RYD�H�GLUHNWQR
JHQHULUDQD�RG�UHDOQLWH�SURFHVL�YR�VHNRMGQHYQRWR�UDERWHZH
YR�1%50��NRL�QH�WROHULUDDW�GROJR�L�QHL]YHVQR�YUHPH�QD
]DVWRM��Cluster�RW�REH]EHGXYD�GYD�LVWRYUHPHQR�RSHUDWLYQL
VHUYHUD�NRL�PRCH�GD�VL�JL�SUHQHVDW�NRPSOHWQR�IXQNFLLWH
HGHQ�QD�GUXJ�GRNRONX�HGQLRW�SDGQH��VWDQH�QHIXQNFLRQDOHQ
RG�VRIWYHUVNL�LOL�KDUGYHUVNL�SULaLQL���D�SUL�WRD�]DVWRMRW
YR�UDERWDWD�GD�H�YR�YUHPHWUDHZH�QD�QHNRONX�HGLQLFL
PLQXWL��6R�RYD��JODYQDWD�FHO�]D�SRVWRMDQ�SULVWDS�NRQ
VHUYHUVNLWH�SRGDWRFL�L�DSOLNDFLL��GXUL�L�YR�NULWLaQL
XVORYL�QD�SDG�QD�VHUYHUVND�PD^LQD��H�SRVWLJQDWD�
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Digital Equipment Corporation, DIGITAL Clusters for Windows NT, Administrator’s Guide

Digital Equipment Corporation, DIGITAL Clusters for Windows NT, Administrator’s Guide
Addendum

Digital Equipment Corporation, DIGITAL Clusters for Windows NT, Configuration and Installation
Guide

Digital Equipment Corporation, Storage Works, User’s Guide


