3.	Procedure for Replacing Each Component

3.1	Replacing KEYBOARD PANEL ASSY

(1)	Removing procedure

(a)	Turn off the subsystem following the power-off procedure explained in RKL-REP-0040.

Notice :	In case the power is not normally turned off, the user’s data might be lost.

Sometimes the subsystem does not go power off after the main switch turned to “� EMBED Word.Picture.6  ���” side with panel display “TOOMNYPIN” or “SYSDTSVER” or “POFFCMUNC”. In this case refer to “Troubleshooting Chapter” (See TRB-0030) and turn off the power.

(b)	Remove the front bezel. (See LOC-0220)

(c)	Remove KEYBOARD PANEL ASSY pushing down the KEYBOARD PANEL ASSY fastening plate spring.

(d)	Turn the KEYBOARD PANEL ASSY inside out and remove the panel cable connected onto its backside.

(2)	Installing procedure

(a)	Check if all the DIP switches on the KEYBOARD PANEL ASSY are turned off.

(b)	Connect the panel cable to the KEYBOARD PANEL ASSY.

(c)	Insert the KEYBOARD PANEL ASSY pushing down the KEYBOARD PANEL ASSY fastening plate spring.

(d)	Attach the front bezel. (See LOC-0220)
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Figure 3.1.1  Replacing KEYBOARD PANEL ASSY

�3.2	Replacing LCD PANEL ASSY

(1)	Removing procedure

(a)	Turn off the subsystem following the power-off procedure explained in RKL-REP-0040.

Notice :	In case the power is not normally turned off, the user’s data might be lost.

Sometimes the subsystem does not go power off after the main switch turned to “� EMBED Word.Picture.6  ���” side with panel display “TOOMNYPIN” or “SYSDTSVER” or “POFFCMUNC”. In this case refer to “Troubleshooting Chapter” (See TRB-0030) and turn off the power.

(b)	Remove the front bezel. (See LOC-0220)

(c)	Remove LCD PANEL ASSY pushing down the LCD PANEL ASSY fastening plate spring.

(d)	Turn the LCD PANEL ASSY inside out and remove the panel cable connected onto its backside.



(2)	Installing procedure

(a)	Connect the panel cable to the LCD PANEL ASSY.

(b)	Insert the LCD PANEL ASSY pushing down the LCD PANEL ASSY fastening plate spring.

(c)	Attach the front bezel. (See LOC-0220)



� EMBED Word.Picture.6  ���



Figure 3.2.1  Replacing LCD PANEL ASSY



�3.3	Replacing HDU ASSY

The procedure for replacing the HDU ASSY differs depending on the RAID configuration.�When replacing the HDU ASSY, confirm the RAID configuration of the subsystem beforehand, and follow the procedure below according to the configuration.�To confirm the RAID configuration, refer to page PNL-0500. (3.3.2 (1) Reference/setting menu of RAID configuration information.)

Notice :	Be sure to replace the HDU ASSY with the power kept on.

Proceed the replacement and the data recovery following the procedure below. RAID Specification of replacing HDU ASSY can be seen on the panel display. (See PNL-0500)

Notice :	If you delete or re-format the set-up RAID group or LU, user’s data in that will be deleted. Be sure to backup copy the user’s data before these operation.

HDU ASSY locations displayed on the panel are shown below.
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Figure 3.3.1  Location (Rackmount Type (RKL))
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3.3.1	Procedure of data recovery and HDU ASSY replacement under RAID 0, B configuration

(1)	Pull out the disk in which a failure occurred, and insert the replacement disk. For the specific procedures to remove and install the disk, see “3.3.3 HDU ASSY replacement procedure” on page RKL-REP-0450.

(2)	In a short time after the disk is inserted, the ALARM LED on the HDU ASSY goes out and the READY LED comes on. If the inserted disk is that of ROW0, following messages will be displayed on the panel.

I00DXY SYS-CP-XY	Starting system area recovery

I00EXY SYSRCV-XY	Completing system area recovery

X : PORT number, Y : ROW number (“X,Y” indicates a location of the disk whose system area is being recovered (or has been recovered).)�If the ALARM LED of the HDU ASSY is on after the replacement, power off the subsystem and re-execute the replacement.

(3)	Execute an LU formatting.

(4)	Restore the data using the backed up data.



�3.3.2	Procedure of data recovery and HDU ASSY replacement under RAID 1, 5, A, C configuration

Procedure of data recovery and HDU ASSY replacement when no spare disk is installed.

When a failure occurred at a HDU ASSY, replace the failed disk drive with a spare disk drive.

To replace a disk drive, refer to “3.3.3 HDU ASSY replacement procedure”. When a replacement disk disk is inserted into the installing position of the disk disk in which a failure has occurred, a data recovery for the disk disk concerned is executed automatically. The panel display is described at “(1) Transition of panel display” on page RKL-REP-0360.

Notice :	When DRIVE MAINTE (RECOVER STATUS) is selected from the panel during data recovery, the progress rate (%) of the data recovery at the moment can be seen (to see the progress rate again, return to the previous screen and then select DRIVE MAINTE again).
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When failures occurred in plural disks, if the second faulty disk is replaced during data recovery of the first disk, the data recovery of the second disk will start automatically. �In the following cases, the recovery will not start automatically. Operation to start the recovery is required.

(	When the disk recovery mode (CORRECTION MODE) to is set to “not automatic mode” (NOT AUTOMATIC.), the data recovery will not start automatically when the disk is replaced.�In this case a recovery must be instructed using the panel. (For further details, refer to “3.3.4  manual instruction of data recovery” on page RKL-REP-0460.)



�(1)	Transition of panel display

When the recovery completes normally, the panel displays change successively as shown below.

I00DXY SYS-CP-XY	: Start of system area recovery (*)

I00EXY SYSRCV-XY	: Completion of system area recovery (*)

I010XY RCV-ST-XY	: Start of data area recovery

I011XY RCVEND-XY	: Completion of data area recovery

I004XY DRVRCV-XY	: Completion of disk recovery

Notice :	Symbols X and Y indicated above represent the following.�X indicates port No., Y indicates row No., and XY indicates the location of the disk under recovery.

* :	Only with the replacement of HDU ASSY in Row = 0.

When the recovery terminates abnormally, either ‘I012XY RCVFLT-XY’ or ‘I017XY RCVWNG-XY’ is displayed. Take a recovery action following the messages.

(2)	Confirming completion of data recovery

Select DRIVE MAINTE (RECOVER STATUS) with the panel and check to see that the data recovery is completed normally (COMP).

Table 3.3.1  (Example)Standard Times Required for Drive Recovery

in RAID 5(4D+1P) Configuration (Unit : Minute)

HDU ASSY�Revolution speed��capacity�7,200 min-1

(Type:AxEx)�10,000 min-1

(Type:AxFx)��4.1 G bytes�25�(��8.7 G bytes�50�38��17.8 G bytes�100�75��35.7 G bytes�200�150��71.6 G bytes�(�300��Note :	Times shown in the above table are strictly standard ones. In some cases, the longer times may be required depending on the accesses from the host computer.





�Procedures of data recovery and HDU ASSY replacement when a spare disk is installed

The data recovery is executed as shown below.�To replace disk drive, refer to “3.3.3 HDU ASSY replacement procedure” on page RKL-REP-0450. The panel display is described “Transition of Panel Display” on page RKL-REP-0430.

Notice :	When DRIVE MAINTE (RECOVER STATUS) is selected from the panel during data recovery, the progress rate (%) of the data recovery at the moment can be seen (to see the progress rate again, return to the previous screen and then select DRIVE MAINTE again).
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(1)	Data recovery onto the spare disk

There are two types of data recovery onto the spare disk depending on the incentve.

(	Data recovery onto the spare disk when a failure in the disk is detected.

(	Data copy onto the spare disk when a disk is detected in which the error count has exceeded its threshold value. (This operation will be called “dynamic sparing” hereafter. Note that some microprograms of certain version do not support the operation.)

After the data recovery onto the spare disk is completed, the recovered disk location can be found using the panel. (Refer to PNL-0505, “(1-1-2) Spare HDU ASSY information”.)

(2)	Data recovery onto the spare disk when a disk failure is detected

As to data recovery onto the spare disk, as shown in the drawing on the following page, when a disk failure occurs, the data of the failed disk is recovered automatically onto the spare disk.

Automatic recovery onto the spare disk is executed only under the following condition.

Condition : “When a disk failure is detected, the spare disk is an unused disk.”
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In the following cases, the data recovery onto the spare disk will not start automatically. An action to start the data recovery is required.

(a)	When the disk recovery mode (CORRECTION MODE) to is set to “not automatic mode” (NOT AUTOMATIC.), the data recovery will not start automatically when the disk is replaced.

In this case, it is necessary to instruct recovery onto the spare disk using the panel. (See RKL-REP-0460)

(b)	If a further disk failure occurs while the spare disk is used already (data of a disk has been already recovered onto the spare disk), the data of the nearly failed disk will not be recovered onto the spare disk.

(c)	If a disk with no failure (a disk which is not blocked) is removed, no data recovery onto the spare disk will be executed. In this case, to recover data onto the spare disk, it is necessary to instruct a recovery using the panel. (See RKL-REP-0460)



�(3)	Data recovery onto the spare disk by means of the dynamic sparing

Data recovery onto the spare disk is performed as shown below. When a disk is detected in which the error count has exceeded its threshold value, data stored in the disk is copied automatically onto the spare disk.

The automatic data recovery onto the spare disk is performed only when the following condition is met.

Condition :	The spare disk is not in use when a disk is detected in which the error count has exceeded its threshold value.
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�The subsystem displays the following message on the panel when detecting a disk in which the error count has exceeded its threshold value.
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At the time when an error count exceeded its threshold value is detected, only a message display on the panel is done without blocking the concerning disk, and the dynamic sparing is started.

The disk with an error count exceeded its threshold value is blocked after the dynamic sparing is completed.

Refer to page RKL-REP-0430 for panel display transition when the dynamic sparing is performed.

In the following cases in which a disk with an error count exceeded its threshold value is detected, the disk is blocked without an execution of the dynamic sparing.

(	When the dynamic sparing mode is set not to execute the dynamic sparing.

(	When a disk with an error count exceeded its threshold value is detected after the data has been recovered or while the sparing disk is being used for the data recovery.

(	Another disk with an error count exceeded its threshold value is detected during the dynamic sparing operation.

In each case above, the disk with an error count exceeded its threshold value is blocked.

Procedures for data recovery and disk replacement are the same as those for the installation of the spare disk.

Errors counted in the subsystem and default threshold values for them are listed below.

Item No.�Kind of error�Threshold (Default)��1�Disk mechanical error. (Recovered)�50��2�Disk mechanical error. (Un-recovered)�2��3�Disk medium error. (Recovered)�100��4�Disk medium error. (Un-recovered)�50��5�Disk R/W error. (Recovered)�10��6�Disk R/W error. (Un-recovered)�2��7�Disk I/F error. (Recovered)�50��8�Disk I/F error. (Un-recovered)�2��9�Disk hardware error. (Recovered)�50��10�Disk hardware error. (Un-recovered)�2��11�Disk SCSI I/F error. (Recovered)�50��12�Disk SCSI I/F error. (Un-recovered)�2��13�Collectable errors in online verify.�100��14�Un-correctable errors in online verify.�50��There threshold values above can be referred to and updated from the maintenance panel.

Besides, the then error count can be referred to concerning the recovered or un-recovered disk media errors, correctable errors in online verify operations, correctable errors, and un-correctable errors.



�(4)	Copy back

When a new disk is inserted to where a failure occurred as shown in the drawing below, the copy back will be executed automatically.�When the failed disk is replaced during the data recovery onto the spare disk, after the data recovery is completed, the copy back will be executed automatically.
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In the following cases, the copy back will not start automatically. Operation to start the copy back is required.

(a)	When the copy back mode (COPYBACK MODE) is set to “not automatic mode” (NOT AUTOMATIC.), the copy back will not start automatically after the disk replacement.

In this case, it is necessary to instruct copy back with the panel.



�(5)	The continuos data recovery

When failures occurred in plural disks, after the data recovery of the first disk is completed, the data recovery of the second disk will start automatically by the continuous data recovery.�The continuous start is performed (the specified mode is activated) only when the disk recovery mode (CORRECTION MODE or COPYBACK MODE) is specified as “automatic start” (AUTOMATICALLY).

Continuous starting is initiated not only when restoring using spare disk, but also when making a collection copy to the original disk, and when recovering with no spare disk mounted.
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�In the following cases, the continuous data recovery will not start.

(	The continuous start is not performed when the disk recovery mode  (CORRECTION MODE or COPYBACK MODE) is not specified as “automatic start” (AUTOMATICALLY). To get the continuous start to be performed, the disk recovery mode (CORRECTION MODE or COPYBACK MODE) must be set to “automatic start” (AUTOMATICALLY).

(	When all spare disks are used, if the blocked disk is not replaced, the continuous data recovery will not start. If the spare disk can be used or the blocked disk is replaced, the continuous data recovery will start.

(	The continuous data recovery will not start for detached disk and uninstalled disk.



(a)	Transition of panel display

When the recovery completes normally, the panel displays change successively as shown

(i)	Data recover (Data recovery onto the spare disk when a disk failure is detected)

W202XY DRVALM-XY	: Disk blocked

I01050 RCV-ST-S0	: Start of data area recovery

I01150 RCVEND-S0	: Completion of data area recovery

I005XY SPDRCN-XY	: Completion of recovery onto spare disk

Note :	Symbols X and Y indicated above represent the following.�X indicates port No., Y indicates row No., and XY indicates the locationof the recovered disk.

(ii)	Data recover (Dynamic sparing from data disk to spare disk)

I01DXY DYNMSP-XY	: Start of Dynamic sparing

I01050 RCV-ST-S0	: Start of disk recover

I01150 RCVEND-S0	: Completion of data recovery

I005XY SPDRCN-XY	: Completion of recovery onto spare disk

W202XY DRVALM-XY	: Disk X, Y were blocked

Note :	Symbols X and Y indicated above represent the following.�X indicates port No., Y indicates row No., and XY indicates the location of the recovered disk.



�(iii)	Copy back

I00DXY SYS-CP-XY	: Start of system area recovery (*)

I00EXY SYSRCV-XY	: Completion of system area recovery (*)

I010XY RCV-ST-XY	: Start of data area recovery

I011XY RCVEND-XY	: Completion of data area recovery

I004XY DRVRCV-XY	: Completion of recovery onto the disk to which the data has been copied.

Note :	Symbols X and Y indicated above represent the following.�X indicates port No., and Y indicates row No., and XY indicates the location of the disk to which the data is copied.

* : This message is displayed only when replacing HDU ASSY.

When the recovery terminates abnormally, either “I012XY RCVFLT-XY” or “I017XY RCVWNG-XY” is displayed. Take a recovery action following the messages.



(b)	Confirming completion of data recovery

Select DRIVE MAINTE (RECOVER STATUS) with the panel and check to see that the data recovery is completed normally (COMP).

Table 3.3.2  (Example)Standard Times Required for Drive Recovery

in RAID 5(4D+1P) Configuration (Unit : Minute)

HDU ASSY�Revolution speed��capacity�7,200 min-1

(Type:AxEx)�10,000 min-1

(Type:AxFx)��4.1 G bytes�25�(��8.7 G bytes�50�38��17.8 G bytes�100�75��35.7 G bytes�200�150��71.6 G bytes�(�300��Note :	Times shown in the above table are strictly standard ones. In some cases, the longer times may be required depending on the accesses from the host computer.



�3.3.3	HDU ASSY replacement procedure

Notice :	Do not subject the HDU ASSY to any impact or vibration since it is a precision component.

(1)	Removing procedure

(a)	Remove the front bezel.

(b)	Check to see the disk installing location of the message text DRVALM-XY (XY indicates the installing location) on the panel is correct and the ALARM LED of the HDU ASSY is on.
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(c)	Open the handle in the direction of the arrow ( �EMBED Word.Picture.6��� ) and pull it out and remove the HDU ASSY.



(2)	Installing procedure

(a)	Turn the handle in the direction shown by the ( �EMBED Word.Picture.6��� ) , insert the HDU ASSY into the position  specified, and then return the handle in the direction shown by another arrow ( �EMBED Word.Picture.6��� ) until it is latched with a click.

(b)	Attach the front bezel.
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Figure 3.3.2  Replacing HDU ASSY





�3.3.4	Manual instruction of data recovery

This is for manually instructing data recovery. (In a case of dual controller system, which controller to process is automatically specified. No instruction of controller is required.)�This function can be used in the state that the subsystem is ready and the LU#0 has been defined (LU is allowed to be unformatted).
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