背景：
Itanium芯片是HP 及Intel合作研发完成的，因此，Intel为了应对Itanium 多种平台並存的特性，而发展EFI(Extensible Firmware Interface) 。EFI系统定义了一个操作系统和平台软件之间共通的沟通模式，另外，EFI 也为操作系統的启动和关机前置应用程序的执行提供了一个标准的系统环境；Intel 甚至有意大力推广EFI 来取代传统PC的 BIOS(基本输入/输出系统)，因此，EFI 成为所有电脑的业界标准将指日可待。EFI系统是FAT文件系统，用Itanium-based的BIOS来定位启动的加载。
在Itanium-based的系统上，root disk至少要有两个Partition，分别是EFI Partition及HP-UX partition。在HPUX 11.23之后又增加了第三个partition—HP Service Partition(HPSP)，但还是EFI Partition的延伸，主要存放offline diagnostic的Utility，这与一般HP PA-RISC系统上root disk使用whole disk partition的方式有所不同。因此在Intanium-based的系统上建立root disk的镜像时必须考虑root disk partitioning与boot options的问题。
 
配置过程：
1、          检查两块磁盘路径：
[root:/dev]#ioscan -fnC disk
Class     I  H/W Path       Driver   S/W State   H/W Type     Description
========================================================================
disk      1  1/0/0/3/0.6.0  sdisk    CLAIMED     DEVICE       HP 146 GST3146707LC
              /dev/dsk/c0t6d0     /dev/dsk/c0t6d0s2   /dev/rdsk/c0t6d0    /dev/rdsk/c0t6d0s2
              /dev/dsk/c0t6d0s1   /dev/dsk/c0t6d0s3   /dev/rdsk/c0t6d0s1  /dev/rdsk/c0t6d0s3
disk      0  1/0/0/3/1.2.0  sdisk    CLAIMED     DEVICE       _NEC    DVD+RW ND-2100AD
                           /dev/dsk/c1t2d0   /dev/rdsk/c1t2d0
disk      2  1/0/1/1/0/1/1.6.0   sdisk    CLAIMED     DEVICE     HP 146 GMAT3147NC
              /dev/dsk/c3t6d0     

可以看出，安装操作系统的磁盘路径为/dev/dsk/c0t6d0，物理路径为：1/0/0/3/0.6.0；要作镜像的磁盘路径为/dev/dsk/c3t6d0，物理路径为：1/0/1/1/0/1/1.6.0。
 
2、          列出根盘分区的详细情况：
[root:/]#diskinfo /dev/rdsk/c0t6d0s1
SCSI describe of /dev/rdsk/c0t6d0s1:
             vendor: HP 146 G
         product id: ST3146707LC     
               type: direct access
               size: 512000 Kbytes
   bytes per sector: 512
 [root:/]#diskinfo /dev/rdsk/c0t6d0s2 
SCSI describe of /dev/rdsk/c0t6d0s2:
             vendor: HP 146 G
         product id: ST3146707LC     
               type: direct access
               size: 142452736 Kbytes
   bytes per sector: 512
[root:/]#diskinfo /dev/rdsk/c0t6d0s3
SCSI describe of /dev/rdsk/c0t6d0s3:
             vendor: HP 146 G
         product id: ST3146707LC     
               type: direct access
               size: 409600 Kbytes
   bytes per sector: 512
 
3、          列出根盘卷组详细信息：
vgdisplay -v vg00
--- Volume groups ---
VG Name                     /dev/vg00
VG Write Access             read/write     
VG Status                   available                 
Max LV                      255    
Cur LV                      9      
Open LV                     9      
Max PV                      16     
Cur PV                      1      
Act PV                      1      
Max PE per PV               4356         
VGDA                        2   
PE Size (Mbytes)            32              
Total PE                    4346    
Alloc PE                    3904    
Free PE                     442     
Total PVG                   0        
Total Spare PVs             0              
Total Spare PVs in use      0                     
 
   --- Logical volumes ---
   LV Name                     /dev/vg00/lvol1
   LV Status                   available/syncd           
   LV Size (Mbytes)            1024            
   Current LE                  32        
   Allocated PE                32          
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol2
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                640         
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol3
   LV Status                   available/syncd           
   LV Size (Mbytes)            1024            
   Current LE                  32        
   Allocated PE                32          
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol4
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                640         
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol5
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                640         
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol6
   LV Status                   available/syncd           
   LV Size (Mbytes)            10240           
   Current LE                  320       
   Allocated PE                320         
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol7
   LV Status                   available/syncd           
   LV Size (Mbytes)            10240           
   Current LE                  320       
   Allocated PE                320         
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol8
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                640         
   Used PV                     1       
 
   LV Name                     /dev/vg00/lvol9
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                640         
   Used PV                     1       
 
 
   --- Physical volumes ---
   PV Name                     /dev/dsk/c0t6d0s2
   PV Status                   available                
   Total PE                    4346    
   Free PE                     442     
   Autoswitch                  On    
 
4、编辑要用到的分区文件
Vi /tmp/partitionfile
3






#创建三个分区
EFI 500MB
HPUX 100%
HPSP 400MB
 
5、              从分区文件创建镜像磁盘的分区
[root:/]#idisk -wf /tmp/partitionfile /dev/rdsk/c3t6d0
idisk version: 1.31
********************** WARNING ***********************
If you continue you may destroy all data on this disk.
Do you wish to continue(yes/no)? yes
 
EFI Primary Header:
        Signature                 = EFI PART
        Revision                  = 0x10000
        HeaderSize                = 0x5c
        HeaderCRC32               = 0x4ca01291
        MyLbaLo                   = 0x1
        AlternateLbaLo            = 0x1117732f
        FirstUsableLbaLo          = 0x22
        LastUsableLbaLo           = 0x1117730c
        Disk GUID                 = 6868a72c-78ed-11da-8001-d6217b60e588
        PartitionEntryLbaLo       = 0x2
        NumberOfPartitionEntries  = 0xc
        SizeOfPartitionEntry      = 0x80
        PartitionEntryArrayCRC32  = 0x293ee17a
 
  Primary Partition Table (in 512 byte blocks):
    Partition 1 (EFI):
        Partition Type GUID       = c12a7328-f81f-11d2-ba4b-00a0c93ec93b
        Unique Partition GUID     = 6868a8a8-78ed-11da-8002-d6217b60e588
        Starting Lba              = 0x22
        Ending Lba                = 0xfa021
    Partition 2 (HP-UX):
        Partition Type GUID       = 75894c1e-3aeb-11d3-b7c1-7b03a0000000
        Unique Partition GUID     = 6868a8c6-78ed-11da-8003-d6217b60e588
        Starting Lba              = 0xfa022
        Ending Lba                = 0x110af30b
    Partition 3 (HPSP):
        Partition Type GUID       = e2a1e728-32e3-11d6-a682-7b03a0000000
        Unique Partition GUID     = 6868a8e4-78ed-11da-8004-d6217b60e588
        Starting Lba              = 0x110af30c
        Ending Lba                = 0x1117730b
 
EFI Alternate Header:
        Signature                 = EFI PART
        Revision                  = 0x10000
        HeaderSize                = 0x5c
        HeaderCRC32               = 0x53a58a3
        MyLbaLo                   = 0x1117732f
        AlternateLbaLo            = 0x1
        FirstUsableLbaLo          = 0x22
        LastUsableLbaLo           = 0x1117730c
        Disk GUID                 = 6868a72c-78ed-11da-8001-d6217b60e588
        PartitionEntryLbaLo       = 0x1117730e
        NumberOfPartitionEntries  = 0xc
        SizeOfPartitionEntry      = 0x80
        PartitionEntryArrayCRC32  = 0x293ee17a
 
  Alternate Partition Table (in 512 byte blocks):
    Partition 1 (EFI):
        Partition Type GUID       = c12a7328-f81f-11d2-ba4b-00a0c93ec93b
        Unique Partition GUID     = 6868a8a8-78ed-11da-8002-d6217b60e588
        Starting Lba              = 0x22
        Ending Lba                = 0xfa021
    Partition 2 (HP-UX):
        Partition Type GUID       = 75894c1e-3aeb-11d3-b7c1-7b03a0000000
        Unique Partition GUID     = 6868a8c6-78ed-11da-8003-d6217b60e588
        Starting Lba              = 0xfa022
        Ending Lba                = 0x110af30b
    Partition 3 (HPSP):
        Partition Type GUID       = e2a1e728-32e3-11d6-a682-7b03a0000000
        Unique Partition GUID     = 6868a8e4-78ed-11da-8004-d6217b60e588
        Starting Lba              = 0x110af30c
        Ending Lba                = 0x1117730b
 
Legacy MBR (MBR Signatures in little endian):
   MBR Signature = 0xaaa66868
 
Protective MBR
 
6、              创建磁盘的文件：
[root:/]#insf -eC disk


insf: Installing special files for sdisk instance 1 address 1/0/0/3/0.6.0
insf: Installing special files for sdisk instance 0 address 1/0/0/3/1.2.0
insf: Installing special files for sdisk instance 2 address 1/0/1/1/0/1/1.6.0
 
7、              显示镜像磁盘的分区信息：
[root:/]#idisk /dev/rdsk/c3t6d0
 
8、
用ioscan显示镜像磁盘的分区


[root:/]#ioscan –fnC disk
 
9、
在镜像磁盘上安装启动程序
[root:/]#mkboot -e -l /dev/rdsk/c3t6d0

#把/usr/bin/efi下面的目录和文件拷贝到
#EFI区域，-l假设该盘为卷组内磁盘
 
10、
设置镜像盘的启动名称


[root:/]#echo "boot vmunix -1q" >/tmp/AUTO.1q
[root:/]#efi_cp -d /dev/rdsk/c3t6d0s1 /tmp/AUTO.1q /EFI/HPUX/AUTO
#Efi_cp命令用来在HP-UX和EFI文件系统之间拷贝文件。
 
11、
验证主启动区和镜像启动区的auto文件内容


[root:/]#efi_cp -d /dev/rdsk/c0t6d0s1 -u /EFI/HPUX/AUTO /tmp/AUTO.pri
[root:/]#efi_cp -d /dev/rdsk/c3t6d0s1 -u /EFI/HPUX/AUTO /tmp/AUTO.alt
[root:/]#cat /tmp/AUTO.pri
boot vmunix
[root:/]#cat /tmp/AUTO.alt
boot vmunix -1q
 
12、镜像磁盘划入卷组
[root:/]#pvcreate -fB /dev/rdsk/c3t6d0s2
Physical volume "/dev/rdsk/c3t6d0s2" has been successfully created.
[root:/]#vgextend vg00 /dev/dsk/c3t6d0s2
Volume group "vg00" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
 
13、扩展逻辑卷
[root:/]#lvextend -m 1 /dev/vg00/lvol1 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol1" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]#
[root:/]#lvextend -m 1 /dev/vg00/lvol2 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol2" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]#
[root:/]#lvextend -m 1 /dev/vg00/lvol3 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol3" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]# 
[root:/]#lvextend -m 1 /dev/vg00/lvol4 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol4" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]# 
[root:/]#lvextend -m 1 /dev/vg00/lvol5 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol5" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]# 
[root:/]#lvextend -m 1 /dev/vg00/lvol6 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol6" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]# 
[root:/]#lvextend -m 1 /dev/vg00/lvol7 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol7" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]#
[root:/]#lvextend -m 1 /dev/vg00/lvol8 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol8" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]#
[root:/]#lvextend -m 1 /dev/vg00/lvol9 /dev/dsk/c3t6d0s2
The newly allocated mirrors are now being synchronized. This operation will 
take some time. Please wait ....
Logical volume "/dev/vg00/lvol9" has been successfully extended.
Volume Group configuration for /dev/vg00 has been saved in /etc/lvmconf/vg00.conf
[root:/]#


*（此处可以用脚本来扩展逻辑卷：）


（[root:/]# for i in lvol1 lvol2 lvol3 lvol4 lvol5 lvol6 lvol7 lvol8 lvol9 

> do lvextend -m 1 /dev/vg00/$i /dev/dsk/c3t6d0s2

> done)
 
14、验证vg00中的逻辑卷是否同步
[root:/]#vgdisplay -v vg00
--- Volume groups ---
VG Name                     /dev/vg00
VG Write Access             read/write     
VG Status                   available                 
Max LV                      255    
Cur LV                      9      
Open LV                     9      
Max PV                      16     
Cur PV                      2      
Act PV                      2      
Max PE per PV               4356         
VGDA                        4   
PE Size (Mbytes)            32              
Total PE                    8692    
Alloc PE                    7808    
Free PE                     884     
Total PVG                   0        
Total Spare PVs             0              
Total Spare PVs in use      0                     
 
   --- Logical volumes ---
   LV Name                     /dev/vg00/lvol1
   LV Status                   available/syncd           
   LV Size (Mbytes)            1024            
   Current LE                  32        
   Allocated PE                64          
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol2
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                1280        
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol3
   LV Status                   available/syncd           
   LV Size (Mbytes)            1024            
   Current LE                  32        
   Allocated PE                64          
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol4
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                1280        
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol5
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                1280        
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol6
   LV Status                   available/syncd           
   LV Size (Mbytes)            10240           
   Current LE                  320       
   Allocated PE                640         
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol7
   LV Status                   available/syncd           
   LV Size (Mbytes)            10240           
   Current LE                  320       
   Allocated PE                640         
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol8
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                1280        
   Used PV                     2       
 
   LV Name                     /dev/vg00/lvol9
   LV Status                   available/syncd           
   LV Size (Mbytes)            20480           
   Current LE                  640       
   Allocated PE                1280        
   Used PV                     2       
 
   --- Physical volumes ---
   PV Name                     /dev/dsk/c0t6d0s2
   PV Status                   available                
   Total PE                    4346    
   Free PE                     442     
   Autoswitch                  On        
 
   PV Name                     /dev/dsk/c3t6d0s2
   PV Status                   available                
   Total PE                    4346    
   Free PE                     442     
   Autoswitch                  On   
15、把新磁盘加到bootconf文件中
[root:/]#vi /stand/bootconf
1  /dev/dsk/c0t6d0s2 
l  /dev/dsk/c3t6d0s2 
 
16、验证BDRA：
[root:/]#lvlnboot -v
Boot Definitions for Volume Group /dev/vg00:
Physical Volumes belonging in Root Volume Group:
        /dev/dsk/c0t6d0s2 (1/0/0/3/0.6.0) -- Boot Disk
        /dev/dsk/c3t6d0s2 (1/0/1/1/0/1/1.6.0) -- Boot Disk
Boot: lvol1     on:     /dev/dsk/c0t6d0s2
                        /dev/dsk/c3t6d0s2
Root: lvol3     on:     /dev/dsk/c0t6d0s2
                        /dev/dsk/c3t6d0s2
Swap: lvol2     on:     /dev/dsk/c0t6d0s2
                        /dev/dsk/c3t6d0s2
Dump: lvol2     on:     /dev/dsk/c0t6d0s2, 0
 
17、增加启动路径菜单项，并验证
[root:/]#setboot -p 1/0/0/3/0.6.0
[root:/]#setboot -h 1/0/1/1/0/1/1.6.0
#此处我和参考的文档写的不一致，写全路径
[root:/]#setboot -b on
[root:/]#setboot
Primary bootpath : 1/0/0/3/0.6.0
HA Alternate bootpath : 1/0/1/1/0/1/1.6.0
Alternate bootpath : <none>
Autoboot is ON (enabled)
 
18、重启主机，选择备用启动路径
[root:/]#shutdown -ry 0

 启动到如下图示，选择备用启动路径：
EFI Boot Manager ver 1.10 [14.61]  Loading device drivers
EFI Boot Manager ver 1.10 [14.61]  Please select a boot option
HP-UX Primary Boot: 1/0/0/3/0.6.0                               
HP-UX HA Alternate Boot: 1/0/1/1/0/1/1.6.0                      
EFI Shell [Built-in]                   
选择HP-UX HA Alternate Boot选项                         
Loading.: HP-UX HA Alternate Boot: 1/0/1/1/0/1/1.6.0
Starting: HP-UX HA Alternate Boot: 1/0/1/1/0/1/1.6.0
 
(C) Copyright 2004 Hewlett-Packard Development Company, L.P.All rights reserved
 
HP-UX Boot Loader for IPF  --  Revision 2.025
 
Press Any Key to interrupt Autoboot
EFIHPUXAUTO ==> boot vmunix -1q
 
19、恭喜，根盘镜像已经完成


可以用如下命令查看启动盘路径：


[root:/]#grep "Boot device" /var/adm/syslog/syslog.log
Dec 30 15:06:33 7620 vmunix: Boot device''''s HP-UX HW path is: 1/0/1/1/0/1/1.6.0
、
