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Introduction 
When using a configuration with RAID 1 volumes attached to Smart Array controllers, it may be 
necessary to break a mirror and rebuild the drives. For example: 

• When a drive in a RAID 1 volume fails, the controller essentially breaks the mirror. An administrator 
subsequently can regain fault tolerance and resynchronize the mirror by inserting a replacement 
drive and allowing the controller to rebuild the drive automatically. 

• As a precaution against a future failure situation, an administrator can break a mirror by removing 
half of the mirrored drives (which are saved as the system backup), replace them with other drives, 
and allow the controller to automatically rebuild the new drives to restore fault tolerance. (Reverting 
to a previous backup is more complex and is explained later in this paper.) 

• When increased capacity is required, an administrator can replace half of the drives in a RAID 1 or 
RAID 1+0 array with larger capacity drives and rebuild the new drives. Afterwards, the 
administrator can replace the other half of the drives and allow them to rebuild in the other 
direction. Once all drives in the array are of larger capacity, the administrator can use the Array 
Configuration Utility to increase the logical drive size or to configure additional volumes. 

• Breaking a mirror can also be a useful technique for troubleshooting drives or testing software 
configurations. An administrator can use half the mirror drives as a backup copy and then revert to 
that backup copy if a software configuration (for example, an operating system patch) is 
unsuccessful. 

This paper explains how to safely break a RAID 1 mirror and rebuild drives in configurations using 
RAID1 volumes attached to Smart Array controllers under Windows and Linux operating systems. 

Breaking a mirror and rebuilding the array 

CAUTION: Use the following procedure for configurations with only one array on the controller. If multiple arrays are 
configured on a single controller, all arrays must be broken and restored together. Because of the added complexity, this 
method of creating a quick backup of the array is strongly discouraged in configurations with multiple arrays per controller. 

 
A mirror can be broken simply by removing a drive while the server is online. However, to preserve 
the data on drives being removed, it is necessary to shut down the system first. If the removed drives 
will be used to restore the system, or if the data on the drives will be required for any reason, follow 
these steps exactly to break a mirror: 

1. Verify that the controller is configured with RAID 1 (RAID 1+0) logical drives only. 
2. Shutdown the operating system (to ensure clean file system shutdown) and the server. 

NOTE: If the server is configured with a single, two-drive RAID 1 volume per controller, it is not necessary to shutdown the 
operating system and the server; the mirror can be broken by quiescing the operating system. 

3. With the power off, remove one half of the mirror (the backup), label each of the removed drives 
with its respective drive bay number, and store these drives in a safe place. 

NOTE: For two-drive configurations, just remove one drive. If the array contains more than two drives, do not remove drives 
that are mirrored to one another. 
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4. Restart the system with the remaining half of the mirror. 
5. During boot-up, a message will indicate that the drives are not responding (Figure 1). Press F2 to 

fail the missing drive(s) and continue in recovery mode. 

 
Figure 1. A boot-up message indicates that the logical drive is still available but missing physical drives. 

 

 

NOTE: If the logical drive is failed at this point and the system will not boot, most likely two drives that were mirrored to one 
another have been removed. If this occurs, shut down the system, reinstall all drives, and turn the system back on. The drives 
that were mirrored to one another will be marked okay and all data should still be intact. Start again at step 1, being careful 
not to remove any drives that are mirrored to one another. 

6. Insert a new drive into the open drive bay, and the array rebuild should start automatically. If the 
rebuild does not start automatically, run the Array Configuration Utility to initiate the rebuild. 

NOTE: The drive-online LED will blink during the rebuild process. When it stops blinking and turns solid green, the rebuild is 
complete. On a 36-GB Ultra 320 drive, depending on the number of IOPS the server is submitting to the controller, it takes 
about 6 minutes to rebuild a mirrored array when the controller rebuild priority is set to high. 

7. After the rebuild is complete, proceed with the OS boot. 

Rebuilding the array will bring the array back into a fault-tolerant state. If the mirror was broken 
simply to try an operating system patch, it is normally not necessary to make the array fault-tolerant 
again until after the patch has been tested. 
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Reverting to a previous copy of a mirrored set 

CAUTION: Before inserting the backup drive(s), verify that all drives from the current array have been removed. Any drive that 
became part of the array during a rebuild process can OVERWRITE the BACKUP drive. Be especially careful in using hot 
spares, where the rebuild may have happened automatically and it is unclear whether another drive is now part of the array. 
To simplify this process, HP strongly recommends removing any spares before breaking the mirror and reinstalling them only 
after the array is rebuilt. 

 
To revert to a previous copy of a mirrored set, use the following procedure: 

1. With the system off, remove all drives from the array, and insert the drives containing the backup 
data (the image the array will revert to). The backup drives must be installed in their original 
locations. (If it is unclear which drive bay a backup drive came from, insert the drive into one of 
the drive bays where the array was created and continue carefully; it may be necessary to move it 
if a logical drive is not detected during boot-up). 

2. Restart the system with only the backup drives installed. If no logical drives are found during boot-
up (Figure 2), a drive is most likely in the wrong drive bay. Turn off the server, pull the drive out, 
and place it into another slot; then turn the server back on again. 

 
Figure 2. Boot-up message indicating no logical drives were found and that the backup drives are probably in the wrong drive 
bays 
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3. During boot-up, the message will indicate that the drives are not responding (Figure 1). Press F2 to 
fail the missing drive and continue with one drive in recovery mode. 

4. Into the open drive bay, insert the drive to be overwritten, and the array rebuild should start 
automatically. If the rebuild does not start automatically, run the Array Configuration Utility to 
initiate the rebuild. 

NOTE: It is critical that these drives are hot inserted; they must not be installed while the server is off. 

 

NOTE: The drive-online LED will blink during the rebuild process. When it stops blinking and turns solid green, the rebuild is 
complete. On a 36-GB Ultra 320 drive, depending on the number of IOPS the server is submitting to the controller, it takes 
about 6 minutes to rebuild a mirrored array when the controller’s rebuild priority is set to high. 

5. After the rebuild is complete, proceed with the OS boot. 
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Call to action 
Please send questions and further comments about this paper to: TechCom@HP.com. 
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