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Terms Specific to this Application Note

Compaq StorageWorks RAID Array and Enterprise Storage Systems 
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IMPORTANT:  Secure Path 2.0 for IBM AIX does not currently support Fibre Channel 
Abitrated Loop configurations.
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StorageWorks RAID Product Details 
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Table 1  Reference Documentation

Topic Document Title Order Number

Secure Path 

Secure Path User Guide Compaq SANworks Secure 
Path Version 2.0 for IBM AIX 
Installation and Reference 
Guide 

AA-RLTOA-TE

Secure Path Release Notes Compaq SANworks Secure 
Path Version 2.0 for IBM AIX 
Release Notes

AA-RLT2A-TE

FC-SW High Availability 
Configurations for IBM AIX 
Application Note

FC-SW High Availability 
Configurations for IBM AIX 

AA-RN98A-TE

(This document)

HSG80 

Solution Software Kit 
Overview

RA8000/ESA12000 and 
MA8000/EMA12000 HSG80 
Array Controller 
StorageWorks Solution 
Software Kit Overview

EK-SOLSR-AA.B01

Solution Software HSG80 
Release Notes

Compaq StorageWorks 
RA8000/ESA12000 and 
MA8000/EMA12000 HSG80 
Solution Software V8.5c for 
IBM AIX Release Notes

AA-RJ24D-TE

SWCC User Guide Compaq StorageWorks 
Command Console V2.3 User 
Guide 

AA-RFA2G-TE

Modula Configuration Guide Modula Array Configuration 
Guide 

EK-MACON-CA.A01

CLI Reference Manual HSG80 Array Controller ACS 
Version 8.5 CLI Reference 
Manual 

EK-HSG85-RG.A01

Maintenance and Service 
Guide

HSG80 Array Controller ACS 
Version 8.5 Maintenance and 
Service Guide 

EK-HSG84-SV.C01

Registration RA7000/8000, 
ESA10000/12000 and 
MA8000/EMA12000

EK-RAESA-RC.D01

Installation Guide Compaq StorageWorks 
HSG60/HSG80 Array 
Controller ACS Version 8.5c 
Solution Software for IBM 
AIX Installation and 
Configuration Guide

AA-RNJ8A-TE
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General Configuration Guidelines
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StorageWorks Warranty 
Package 

Warranty Terms and 
Conditions 

Warranty Terms and 
Conditions Addendum

EK-HSXSW-WC.C01

3R-Q178A-3V.B01, 158199-021

HSG60

Solution Software Kit 
Overview

MA6000 HSG60 Array 
Controller Solution Software 
Kit Overview

AA-RMBDA-TE

Configuration Guide Modular Array Configuration 
Guide

EK-MACON-CA.B01

SWCC User Guide Compaq StorageWorks 
Command Console V2.3 for 
MA6000 User guide 

AA-RMBCA-TE

CLI Reference Guide HSG60/HSG80 Array 
Controller ACS Version 8.5 
CLI Reference Guide 

EK-HSG85-RG.B01

Service Guide HSG60/HSG80 Array 
Controller ACS Version 8.5 
Maintenance and Service 
Guide 

EK-HSG84-SV.D01

Registration MA6000, RA7000/8000, 
ESA10000/12000 and 
MA8000/EMA12000

EK-RAESA-RC.E01

StorageWorks Warranty 
Package 

Warranty Terms and 
Conditions 

Warranty Terms and 
Conditions Addendum

EK-HSXSW-WC.C01

3R-Q178A-3V.B01, 158199-021

Installation Guide Compaq StorageWorks 
HSG60/HSG80 Array 
Controller ACS Version 8.5c 
Solution Software for IBM 
AIX Installation and 
Configuration Guide

AA-RNJ8A-TE

Table 1  Reference Documentation

Topic Document Title Order Number
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Configuration Maximums

The HSG80 Controller
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The HSG60 Controller
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IMPORTANT:  The IBM AIX driver has a limitation of 16 LUNs per FC Target. 

The IBM AIX Operating System 
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The Fibre Channel Switch

■ )
4�����G���������	����	�"
��"
+�����������G����"���������B���������EG�������	����	�"
��

"
+�����������=��G���"���������B�����

■ )
4�������������������
�"��+�%�������,���
������
����

Assumptions 

�����
		��"
��������
�������!
����
��*�%���"��!���������#&/����
����*�������	�"�!�"
��*��������

�!��������
���(����&���!
"��@�(&A�
��%����
���4	�����"��
��������!����&7)�#&8��	��
�����*�����

#������
��*��
��������
�������!�.�+�����
��������������*�
���"��"�	�����
��������

NOTE:  Table 1 of this document lists the various documents related to the HSG80 and HSG60 Controllers and 
the configuration of the Compaq StorageWorks RAID Array and Enterprise systems. Refer to the documents for 
more detailed help on a specific topic.

General Configuration Notes
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IMPORTANT:  Converting from Transparent Failover Mode to Multiple-bus 
Transparent Failover mode is documented in Appendix A.
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NOTE:  The CLI provides the ability to delete a connection. This deletion is good ONLY until the controller 
reinitializes. When a controller reboots, it rebuilds its connection table for all HACs that it can see.

High Availability Configuration Topologies and 
Modes
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NOTE:  All configurations have one or more HSGx0 Storage Systems with dual-controllers bound in Multiple-bus 
Failover Mode.

HA Configuration 1 

Figure 1. One Server, Secure Path and One Storage Enclosure

HA Configuration 1 Notes
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HA Configuration 2

Figure 2. Four Servers, Secure Path, Multiple-Bus Failover, Shared Storage Enclosure
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HA Configuration 3

Figure 3. Four Servers, Secure Path, Multiple-Bus Failover, Two Shared Storage Enclosures
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Figure 3 HA Configuration 3
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HA Configuration 4

Figure 4. One Server, Secure Path, Multiple-Bus Failover, Four Shared Storage Enclosures, 
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Figure 5. One Server, Secure Path, Mulitple-Bus Failover, Eight Shared Storage Enclosures
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Table 2  High Availability Parts List

Compaq Part Number Description 

Software 

165978-B21 IBM AIX 8.5c Solution software for HSG80 (QB-65RAK-MA)

192213-B21 IBM AIX 8.5c Solution Software for HSG60 (QB-6J4AK-SA)

128697-B21 ACS V8.5F Array Controller Software (QB-6BUAA-SA)

180319-B21 ACS V8.5L Array Controller Software (QB-6FTAA-SA)

231495-B21 Secure Path 2.0 for IBM AIX (QB-6G0AA-SA)

Host Bus Adapters 

197819-B21 IBM-AIX Fibre Channel Adapter (DS-SWIA1-PD)

RA8000/ESA12000

380560-B21 (Blue) RA8000 Pedestal w/dual HSG80 (DS-SWXRA-MA)

380560-B22 (Opal) RA8000 Pedestal w/dual HSG80 (DS-SWXRA-MF)

380660-B21 RA8000 Rackable w/dual HSG80 (DS-SWXRA-MD)

380580-001 (Blue) ESA12000 w/dual HSG80 24 Slot 60HZ (DS-SWXES-KA)

380580-002 (Opal) ESA12000 w/dual HSG80 24 Slot 60HZ (DS-SWXES-SA)

380590-B21 (Blue) ESA12000 w/dual HSG80 24 Slot 50HZ (DS-SWXES-KB)

380590-B22 (Opal) ESA12000 w/dual HSG80 24 Slot 50HZ (DS-SWXES-SB)

380600-001 (Blue) ESA12000 w/dual HSG80 48 Slot 60HZ (DS-SWXES-HA)

380600-002 (Opal) ESA12000 w/dual HSG80 48 Slot 60HZ (DS-SWXES-QA)

380610-B21 (Blue) ESA12000 w/dual HSG80 48 Slot 50HZ (DS-SWXES-HB)
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RA8000/ESA12000 Con’t

380610-B22 (Opal) ESA12000 w/dual HSG80 48 Slot 50HZ (DS-SWXES-QB)

380620-001 (Blue) ESA12000 w/2paris/dual HSG80 48 Slot 60 HZ (DS-SWXES-JA)

380620-002 (Opal) ESA12000 w/2 pairs/dual HSG80 48 Slot 60 HZ (DS-SWXES-RA)

380630-B21 (Blue) ESA12000 w/2 pairs/dual HSG80 48 Slot 50 HZ (DS-SWXES-JB)

380630-B22 (Opal) ESA12000 w/2 pairs/dual HSG80 48 Slot 50 HZ (DS-SWXES-RB)

380570-B21 (Blue) Pedestal Expansion 24 slots (DS-SWXRA-HB)

380570-B22 (Opal) Pedestal Expansion 24 slots (DS-SWXRA-MG)

380568-B21 Rackable Expansion 24 slots (DS-SWXRA-MR)

380640-001 (Blue) ESA12000 Expansion 48 Slot 60HZ (DS-SWXES-LA)

380640-002 (Opal) ESA12000 Expansion 48 Slot 60HZ (DS-SWXES-TA)

380650-B21 (Blue) ESA12000 Expansion 48 Slot 50HZ (DS-SWXES-LB)

380650-B22 (Opal) ESA12000 Expansion 48 Slot 50HZ (DS-SWXES-TB)

MA8000/EMA12000

176622-B21 HSG80 Controller w/256 MB Cache (DS-HSG80-BK)

175992-B21 (Opal) MA8000 - 1 Controller enclosure, 3 Dual Bus 14-bay drive enclosures, 
22U Modular Storage Cabinet (60 HZ) DS-SWXEB-CA

175992-B22 (Opal) MA8000 - 1 Controller enclosure, 3 Dual Bus 14-bay drive enclosures, 
22U Modular Storage Cabinet (50 HZ) DS-SWXEB-CB

175990-B21 (Opal) EMA12000 D14 - 3 Controller enclosures, 9 Dual Bus 14-bay drive 
enclosures, 42U Modular Storage Cabinet (60 HZ) DS-SWXEB-AA

175990-B22 (Opal) EMA12000 D14 - 3 Controller enclosures, 9 Dual Bus 14-bay drive 
enclosures, 42U Modular Storage Cabinet (50 HZ) DS-SWXEB-AB

175994-B21 (Opal) EMA12000 S10 - 1 Controller enclosure, 6 Single Bus 10-bay drive 
enclosures, 42U Modular Storage Cabinet (60 HZ) DS-SWXEB-EA

175994-B22 (Opal) EMA12000 S10 - 1 Controller enclosure, 6 Single Bus 10-bay drive 
enclosures, 42U Modular Storage Cabinet (50 HZ) DS-SWXEB-EB

175991-B21 (Opal) EMA12000 S14 - 1 Controller enclosure, 6 single bus 14-bay drive 
enclosures, 36U Modular Storage Cabinet (60 HZ) DS-SWXEB-DA

175991-B22 (Opal) EMA12000 S14 - 1 Controller enclosure, 6 single bus 14-bay drive 
enclosures, 36U Modular Storage Cabinet (50 HZ) DS-SWXEB-DB

175993-B21(Blue) 1 Controller enclosure, 3 dual bus 14-bay drive enclosures, 41U Modular 
Storage Cabinet (60 HZ) 

175993-B22(Blue) 1 Controller enclosure, 3 dual bus 14-bay drive enclosures, 41U Modular 
Storage Cabinet (50 HZ) 

380673-B21 64 MB Cache Upgrade for HSX80 (DS-HSDIM-AB)

380674-B21 256 MB Cache upgrade for HSX80 (DS-HSDIM-AC)

135823-B21 Model 2200 ECB (DS-SE2C5-CB)

MA6000

174134-B21 HSG60 Controller w/256 MB Cache (DS-HSG60-BJ)

Table 2  High Availability Parts List

Compaq Part Number Description 
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MA6000 Con’t 

187738-B21 MA6000 D14 - M2 Controller Shelf, HSG60 Controller with 256 MB 
cache, 1 14-bay drive enclosure: dual bus, dual power (DS-SWXRA-NA)

187739-B21 MA6000 D14 - M2 Controller Shelf, HSG60 Controller with 256 MB 
cache, 2 14-bay drive enclosure: dual bus, dual power (DS-SWXRA-NB)

380674-B21 256 MB Cache upgrade for HSX80 (DS-HSDIM-AC)

135823-B21 Model 2200 ECB (DS-SE2C5-CB)

FC SAN Switches

300591-B21 Compaq 8-Port (DS-DSGGA-AA)

300591-B22 Compaq 8-Port (DS-DSGGA-AC)

158222-B21 Compaq 8-Port DS-DSGGB-AA)

158223-B21 Compaq 8-Port (DS-DSGGB-AB)

176219-B21 Compaq 8-Port (DS-DSGGC-AA)

380578-B21 Compaq 16-Port (DS-DSGGA-AB)

380578-B22 Compaq 16-Port (DS-DSGGA-AD)

158224-B21 Compaq 16-Port (DS-DSGGB-BA)

158225-B21 Compaq 16-Port (DS-DSGGB-BA)

212776-B21 Compaq 16-Port (DS-DSGGC-AB)

FC Switch Firmware

DS-DSGGA-XX - V1.6d 1 

DS-DSGGB-XX -V2.0.3a

DS-DSGGC-XX -V2.1.7

GBICs, Cables and Disk 
Drives

380561-B21 FC Optical GBIC (DS-DXGGA-SA)

234457-B21 FC 2 Meter Optical Cable (BNGBX-02)

234457-B22 FC 5 Meter Optical Cable (BNGBX-05

234457-B23 FC 15 Meter Optical Cable (BNGBX-15)

234457-B24 FC 30 Meter Optical Cable (BNGBX-30)

234457-B25 FC 50 Meter Optical Cable (BNGBX-50)

380691-B21 4GB UW 7200 RPM Disk (DS-RZ1CF-VW)

380595-B21 9 GB UW 7200 RPM Disk (DS-RZ1DF-VW)

380694-B21 18 GB UW 7200 RPM Disk (DS-RZ1EF-VW)

380588-B21 9 GB UW 10000 RPM Disk (DS-RZ1DD-VW)

380589-B21 18 GB UW 10000 RPM Disk (DS-RZ1ED-VW)

147599-001 36 GB UW 7200 RPM Disk (DS-RZ1FB-VW)

159138-001 36 GB UW 10000 RPM Disk (DS-RZ1FC-VW)

123065-B22 9GB Hard Disk Drive 7200 RPM 1” (3R-A0525-AA)

388144-B22 18 GB Hard Disk Drive 7200 RPM 1”(3R-A0527-AA)

128418-B22 18 GB Hard Disk Drive 10K RPM (3R-A0561-AA)

Table 2  High Availability Parts List

Compaq Part Number Description 
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GBICs, Cables and Disk 
Drives Con’t

328939-B22 9 GB Hard Disk Drive 10K RPM (3R-A0526-AA)

176496-B22 36 GB Hard Disk Drive 10K RPM (3R-A0919-AA)

176494-B21 72.8 GB Disk Drive (3R-A1491-AA)

Table 2  High Availability Parts List

Compaq Part Number Description 
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Appendix A
Controller Failover Transitions

Introduction
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���%��1->2�	��"����������4��!������
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Configured for dual-redundancy with ZG80200290
   ->       In dual-redundant configuration
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Changing from Transparent Failover to No Failover Mode

�� #�����(&?�	���	������:

CLI> SET NOFAILOVER

�����������
"����%����"
������� �>9�M� $�� ((9���������%���

�� #�����(&?�	���	������:

CLI> SHOW THIS_CONTROLLER
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Not Configured for dual-redundancy 

D� ���
����� �>9�M� $�� ((9��+*�	������������9�9��+����������

 �>9�M� $�� ((9��

IMPORTANT:  The “other” controller will shut down and you must restart it manually. Momentarily depress the 
reset button on the front panel of the controller. Wait for two minutes for the controller to reboot before 
proceeding. If you are using a RA8000/ESA12000 Storage System, the OTHER_CONTROLLER sounds an alarm 
when it detects the second controller, which is not bound in any failover mode. All controllers will notify you that 
they are not bound in a failover mode. You can silence the alarm and disregard the message about 
misconfigured controllers.

C� ���,���!*����"�
�������"����������
�������:

CLI> SHOW THIS_CONTROLLER 
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Not Configured for dual-redundancy 
   ->Controller misconfigured -- other controller present

Changing from Transparent Failover to Multi-bus Failover Mode 
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�� #�����(&?�	���	������:

CLI> SET NOFAILOVER
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�� #�����(&?�	���	������:

CLI> SHOW THIS_CONTROLLER
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Not Configured for dual-redundancy 

D� ���
����� �>9�M� $�� ((9��+*�	������������9�9��+����������

 �>9�M� $�� ((9��

IMPORTANT:  The “other” controller will shut down and you must restart it manually. Momentarily depress the 
reset button on the front panel of the controller. Wait for two minutes for the controller to reboot before 
proceeding. If you are using a RA8000/ESA12000 Storage System, the OTHER_CONTROLLER sounds an alarm 
when it detects the second controller, which is not bound in any failover mode. All controllers will notify you that 
they are not bound in a failover mode. You can silence the alarm and disregard the message about 
misconfigured controllers.
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�	��:

Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Not Configured for dual-redundancy 
            Controller misconfigured -- other controller present

C� �������� �>9�M� $�� ((9�������B��������������!����%����"���
�����	�����"����������

����)���B+���.
���,�������:

CLI> SET MULTIBUS_FAILOVER COPY=THIS 
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CLI> SHOW THIS_CONTROLLER
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
    ->  Configured for MULTIBUS_FAILOVER with ZG80200290
    ->      In dual-redundant configuration
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CLI> SHOW CONNECTIONS 

NOTE:  In Transparent Failover mode, the controller, by default, assigns an offset value of 0 to the left hand port 
and an offset value of 100 to the right hand port. In Multi-bus Failover mode, the controller assigns an offset 
value of 0 to all ports, unless existing connections have non-zero offset values.
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IMPORTANT:  HSGx0 controller port 2 is not used in any of the configurations in this document.

NOTE:  Secure Path software requires connections to be reset to zero (0) so that both paths will be able to 
access the entire set of UNITs on the RAID system. To reset the connections to zero, enter:  

CLI> SET CONNECTION connection_name UNIT_OFFSET=0 
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Changing from Multibus Failover Mode to Nofailover and then to 
Transparent Failover Mode  

�� &����
�,������
����/��,
�����
���
���"�
�����!���
����
��%����
��������
��������!���
����+��

��"������!����
�������

�� &��	�"����1�����"����:2����	�
*�!���"����"��������������
����*�����9���:�

CLI> SHOW CONNECTIONS
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CLI> DELETE connection_name  (Repeat for each connection).

NOTE:  The connections will be regenerated later. 
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CLI> SHOW UNITS

��	�
��������
���
����
��� 

NOTE:  The UNITs will be restored after the controller state is changed. It is advised that the Dn values and 
associated information as well as the storage set information be recorded for later use. The controller state 
change will not affect the data on the storage sets. 
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CLI> SET NOFAILOVER      
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CLI> SHOW THIS_CONTROLLER
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Not Configured for dual-redundancy 
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IMPORTANT:  The “other” controller will shut down and you must restart it manually. Momentarily depress the 
reset button on the front panel of the controller. Wait for two minutes for the controller to reboot before 
proceeding. If you are using a RA8000/ESA12000 Storage System, the OTHER_CONTROLLER sounds an alarm 
when it detects the second controller, which is not bound in any failover mode. All controllers will notify you that 
they are not bound in a failover mode. You can silence the alarm and disregard the message about 
misconfigured controllers.

CLI> SHOW THIS_CONTROLLER
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
   ->   Not Configured for dual-redundancy 
   ->       Controller misconfigured -- other controller present
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CLI> SET FAILOVER COPY=THIS 
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CLI> SHOW THIS_CONTROLLER
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Controller:
        HSG80 ZG83502145 Software V85F-0, Hardware  E03
        NODE_ID          = 5000-1FE1-0000-3350
        ALLOCATION_CLASS = 0
        SCSI_VERSION     = SCSI-2
    ->  Configured for dual-redundancy with ZG80200290
    ->      In dual-redundant configuration
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CLI> ADD UNIT Dn storage_set_name  

CAUTION:  Do not initialize the units. This action will destroy data on the storageset(s). 
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CLI> RESTART OTHER_CONTROLLER

CLI> RESTART THIS_CONTROLLER 
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