7.4	Mounting RK/RKA on Rack Frame


When adding Disk drives to the rackmount model, the RKA must be added if vacant slots for adding the Disk drives in the existing frame are insufficient.


Refer to Chapter 3, “Installation Rackmount Model with U6 Rack Frame” or Chapter 4 “Installation Rackmount Model with U4 Rack Frame”.











�
7.5	Adding Optional Components


7.5.1	RK/RKA optional components for addition





Classification�
Model�
Component name�
Specification�
Selection�
�
Controller�
DF-F500-F1F�
Array Controller for duplication�
( Mount a Cache memory with the same capacity as that of the Cache memory mounted on the basic Controller.


( One Fibre Channel interface installed.�
7.5.2


(INST 07-0180)�
�
Interface board�
DF-F500-DFFM5�
Interface board for 


Fibre Channel


(Optical) Non-OFC�
( For duplicating Fibre Channel interface.�
7.5.3


(INST 07-0210)�
�
Cache memory�
DF-F500-C256�
Cache memory


256 M bytes 


(128 M bytes(2)�
( Install a Cache memory with the same capacity by the set of two memory boards.�
7.5.4


(INST 07-0250)�
�
�
DF-F500-C512�
Cache memory


512 M bytes


(256 M bytes(2)�
�
�
�
�
DF-F500-C1G�
Cache memory


1024 M bytes


(512 M bytes(2)�
�
�
�
Disk drive


(including�
DF-F500-AAF8�
3.5-inch Disk drive 


(8.7 G bytes)�
( Select from the Disk drives shown on the left according to the intended total capacity�
7.5.5


 (INST 07-0270)�
�
spare disk)�
DF-F500-AAF18�
3.5-inch Disk drive 


(17.8 G bytes)�
of the subsystem.


( Up to five spare disks can be set up in the�
�
�
�
DF-F500-AAF36�
3.5-inch Disk drive 


(35.6 G bytes)�
whole subsystem.�
�
�
�
DF-F500-AAF72�
3.5-inch Disk drive 


(71.6 G bytes)�
�
�
�






�
7.5.2	Adding Controller


An addition of the Controller is done when duplicating the Controller.


When adding no Interface board, step (9) does not need to be done.


(1)	Remove the front bezel. (Refer to INST 01-0120.)


(2)	Back up the system parameters according to Item (1) in Subsection 7.3.1 “Procedure for backing up system parameters” (INST 07-0040).


(3)	Turn off the main switch.


(4)	Turn off the breakers of the AC/DC power supply.


(5)	Make sure that the POWER LED (green) on the panel goes out.


Notice : When the power has already been turned off, make sure that the cache is not in the cache backup mode. (Refer to Item (6) in Section 1.1, “Ascertaining cache backup state cancellation” on page INST 01-0030.)�When the cache is in the cache backup state, make the addition after canceling the mode.


(6)	Make sure that the BACK UP LED (green) on the Controller is off.


Notice :	When the BACK UP LED (green) is on, user data which has not written on the disk exists in the cache memory.


(7)	Remove the dummy (controller).   To remove it loosen the right and left fixing screws it and pull it toward you.


(8)	Install the Cache memory, which has the same capacity as that of the installed Controller#0, in the Controller#1 to be added by the set of two boards.


(9)	When duplicating the port of the Controller#1 to be added, add the Interface board.


(a)	Remove the dummy (interface).�To remove it, loosen the three fixing screws and pull it up.


(b)	Add the Interface board.�Install the Interface board on the spacer of the Controller and tighten the three fixing screws.�When doing this, make sure that the connectors have been inserted completely.


(10)	Add the Controller#1.�Insert the Controller#1 in the predetermined position with its right and left levers being raised.�Then, return the right and left levers in the respective directions shown by the arrows ((() at the same time.





�
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Figure 7.5.1  Adding Controller and Interface Board





(11)	Connect the Fibre Channel, LAN, and RS232C cables.


�Notice :	When bending the Fibre Channel cable to connect it, give it a bend with a long radius (not less than 30 mm) so as not to apply the cable and the connector excessive stresses.
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Figure 7.5.2  Names of Controllers and Interface Boards


�
(12)	Insert the system parameter backup FD to which a backup was done in step (2).


(13)	Connect the PC to be connected with the WED and one of the controllers with the LAN cable.


(14)	Turn on the breakers of the AC/DC power supply.


(15)	Turn on the main switch.


(16)	Make sure that the READY LED (green) comes on.


(17)	Restore the system parameters from the FD.


(18)	Set the system parameters. (Refer to INST 06-0150.)


(19)	After the setting is completed, make a backup of the system parameters on the system parameter backup FD again. (For the backup procedure, refer to Subsection 7.3.1, “Procedure for backing up system parameters ” on page INST 07-0040.)


(20)	Turn off the main switch.


(21)	Turn off the breakers of the AC/DC power supply.


(22)	Remove the connected LAN cable.


(23)	Turn on the breakers of the AC/DC power supply.


(24)	Turn on the main switch.


(25)	Make sure that the READY LED (green) comes on.





�
7.5.3	Adding Interface board


Addition of the Interface board is done in the following cases.


(	When adding port(s) of the connected interface.


(	When duplicating the Controller and Interface board.


Table 7.5.1 shows the types of Addition of Controller and Interface board.


Table 7.5.1  Types of Addition of Controller and Interface Board


No.�
Fibre Channel interface connection�
Procedure for adding�
�
Single Controller


(Controller#0)�
Number of host ports


 : 1�
This is a configuration of the RK or RKA.


� EMBED Word.Picture.6  ����
Standard configuration�
�
�
Number of host ports


 : 2�
The Interface board for the Fibre Channel was added.


� EMBED Word.Picture.6  ���


�
Subsection 7.5.3, “Procedure for adding the Interface board only” on page INST 07-0220�
�
Dual Controller�(with added Controller#1)�
Number of host ports


 : 2�
The Controller#1 was added.


� EMBED Word.Picture.6  ���


�
Subsection 7.5.2, “Procedure for adding the Controller ” on page INST 07-0180�
�
�
Number of host ports


 : 4�
The Controller#1 was added and the Interface board for Fibre channel was mounted.
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�
Subsection 7.5.2, “Procedure for adding the Controller ” on page INST 07-0180


Subsection 7.5.3, “Procedure for adding the Interface board only” on page �INST 07-0220�
�



�
Procedure for adding the Interface board only


Since the Interface board is mounted on the controller, it is required to remove the Controller even when adding the interface board only.


(1)	Remove the front bezel. (Refer to Subsection 1.3.3, “How to attach/remove front bezel of the RK/RKA” on page INST 01-0120.)


(2)	Back up the system parameters according to Item (1) in Subsection 7.3.1 “Procedure for backing up system parameters” (INST 07-0040).


(3)	Turn off the main switch.


(4)	Turn off the breakers of the AC/DC power supply.


(5)	Make sure that the POWER LED (green) on the panel goes out.


Notice : When the power has already been turned off, make sure that the cache is not in the cache backup mode. (Refer to Item (6) in Section 1.1, “Ascertaining cache backup state cancellation” on page INST 01-0030.)�When the cache is in the cache backup state, make the addition after canceling the mode.


(6)	Make sure that the BACK UP LED (green) on the Controller is off.


Notice :	When the BACK UP LED (green) is on, user data which has not written on the disk exists in the cache memory.�If the controller is removed from the subsystem in this state, it is feared that the user data is lost.


(7)	Remove the Fibre Channel, LAN, and RS232C cables connected to the Controller.


(8)	Loosen the right and left fixing screws of the Controller.


(9)	Raise the both right and left levers at the same time in the respective directions shown by the arrows (·····>) and take out the Controller.


(10)	Remove the dummy (interface).�To remove it, loosen the three fixing screws and pull it up.


(11)	Add the Interface board.�Install the interface board on the spacer of the controller and tighten the three fixing screws.�When doing this, make sure that the connectors have been inserted completely.


(12)	Insert the Controller in the predetermined position with its right and left levers being raised.�Then, return the right and left levers in the respective directions shown by the arrow ((() at the same time.





�
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Figure 7.5.3  Adding Interface Board





(13)	Connect the Fibre Channel, LAN, and RS232C cables.


�Notice :	When bending the Fibre Channel cable to connect it, give it a bend with a long radius (not less than 30 mm) so as not to apply the cable and the connector excessive stresses.
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Figure 7.5.4  Names of Controllers and Interface Boards


�
(14)	Insert the system parameter backup FD to which a backup was done in step (2).


(15)	Connect the PC to be connected with the WED and one of the Controllers with the LAN cable.


(16)	Turn on the breakers of the AC/DC power supply.


(17)	Turn on the main switch.


(18)	Make sure that the READY LED (green) comes on.


(19)	Restore the system parameters from the FD.


(20)	Set the system parameters.


(21)	After the setting is completed, make a backup of the system parameters on the system parameter backup FD again. (For the backup procedure, refer to Subsection 7.3.1, “Procedure for backing up system parameters ” on page INST 07-0040.)


(22)	Turn off the main switch.


(23)	Turn off the breakers of the AC/DC power supply.


(24)	Remove the connected LAN cable.


(25)	Turn on the breakers of the AC/DC power supply.


(26)	Turn on the main switch.


(27)	The READY LED (green) on the panel comes on.





�
7.5.4	Adding Cache memory


(1)	Remove the front bezel. (Refer to Subsection 1.3.3, “How to attach/remove front bezel of the RK/RKA” on page INST 01-0120.)


(2)	Back up the system parameters according to Subsection 7.3.1 “Procedure for backing up system parameter” (INST 07-0040).


(3)	Turn off the main switch.


(4)	Turn off the breakers of the AC/DC power supply.


(5)	Make sure that the POWER LED (green) on the panel goes out.


Notice : When the power has already been turned off, make sure that the cache is not in the cache backup mode. (Refer to Item (6) in Section 1.1, “Ascertaining cache backup state cancellation” on page INST 01-0030.)�When the cache is in the cache backup state, make the addition after canceling the mode.


(6)	Make sure that the BACK UP LED (green) on the Controller is off.


Notice :	When the BACK UP LED (green) is on, user data which has not written on the disk exists in the Cache memory.�If the Controller is removed from the subsystem in this state, it is feared that the user data may be lost.


(7)	Remove the Controller on which the Cache memory is to be added.


To remove the Controller, loosen the mounting screws on the left and right sides, raise the left and right levers at the same time in the respective directions shown by the arrows (······>), and pull it out toward you.


(8)	Install the additional Cache memory.


•	Add the Cache memory in the order started from the cache slot#0.


•	When Cache memories with different capacities are to be made to coexist, install the one with the largest capacity in the cache slot #0 and #1.


(9)	Install the Controller.�Insert the Controller in the specified position with the right and left levers being raised, then return in the two levers at the same time in the direction shown by the arrows ((().�(See Figure 7.5.5.)


(10)	Turn on the breaker.


(11)	Turn on the main switch. (The READY LED (green) on the panel comes on.)





�
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Figure 7.5.5  Adding Cache Memory





�
7.5.5	Adding Disk drive


Take care that the procedure for adding the Disk drive varies depending on the case type of addition.   There are four cases as shown below.   Take care not to operate in a procedure inappropriate for the purpose because a trouble such as a loss of user data may be caused otherwise.


Table 7.5.2  Types of Disk Drive Addition


No.�
Type of disk drive addition�
Reference item�
�
1�
Capacity enlargement Disk drive replacement�
Refer to (2).�
�
2�
Capacity enlargement Disk drive addition�
Refer to (3).�
�
3�
Spare disk addition�
Refer to (4).�
�
4�
Disk drive addition with subsystem power on�
Refer to (5).�
�
Notice :	Do not subject the Disk drive to any shock or vibration since it is a precision component.


(1)	Note on the Disk drive addition


(a)	Disk drive number corresponding to the mounting location


Mounting location number of Disk drive is a combination of a device number (device ID) and a Disk drive number which is assigned within the each RK or RKA individually.�As the device IDs, #0 is assigned to the RK and one of numbers 1 to 9 are assigned to each RKA connected.   As the Disk drive numbers, #0 to #9 are assigned to Disk drives from left to right(‡1) when the RK or RKA is placed laterally.


The Disk drives which compose a RAID group must be installed continuously. (A Disk drive number #a in a device whose device ID is #9 and a Disk drive number #0 in a device whose device ID is #n+1 are considered to be continuous.)�A RAID group (including (a) Spare disk(s)) and another RAID group (including (a) Spare disk(s)) are not required to be installed continuously.   However, care should be taken because only a RAID group (including (a) Spare disk(s)) corresponding to the number of continuous vacant slots left uninstalled can be added (set).






































‡1 :	From top to bottom, in the case of the floor model.


�
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Figure 7.5.6  Disk Drive Mounting Location





(b)	If necessary number of vacant slots do not exist in the subsystem to which the Disk drives are to be added(‡1).


Arrange to mount two or more Disk drives(‡2) on the added RKA.�Set the device ID number of the RKA to be added.�The device ID numbers are to be set as follows: Set #0 for the RK and #1 and following serial numbers for the adjacent RKA and following RKAs respectively.   Give continual numbers to the subsystems adjacent to each other.


(c)	Up to five Disk drives to be set as the Spare disks can be mounted in any locations(‡3).�Assign the Disk drive, which has not been assigned to be a data disk, to be a Spare disk.















































‡1 : An addition of Disk drives which requires an addition of the RKA cannot be done while the subsystem power is turned on.


‡2 :	The two of them must be installed in the slots #0 and #1.


‡3 :	Each of the Disk drives #0 and #1 cannot be set to a Spare disk.


�
(2)	Capacity enlargement by means of Disk drive replacement


When this work is performed, the existing user data is all lost.   Be sure to backup the user data.�Besides, new installation of the microprogram is required when replacing the Disk drives#0 to #4 of the RK (see page INST 05-0010).�Restore user data after the operation is completed.


(a)	Turn off the main switch.


(b)	Turn off the breaker of the AC/DC power supply.


(c)	Make sure that the cache is not in the cache backup state (the BACK UP LED (green) is off).�When the Cache memory is being backed up, cancel the cache backup state. (Refer to Item (6) in Section 1.1, “Ascertaining cache backup state cancellation” on page INST 01-0030.)�If the Disk drive is added without canceling the cache backup mode, it is feared that the user data is lost.


(d)	Remove the front bezel following Subsection 1.3.3, “How to attach/remove front bezel of the RK/ RKA” on page INST 01-0120.   Keep it temporarily until it is reinstalled later.


(e)	Set the mode to Local.   (Refer to Section 2.9, 3.11, or 4.11, “Setting the Power Control Mode (Local/Remote Mode)” on page INST 02-0390, INST 03-0460, INST 04-0470.)


(f)	Remove the Disk drive to be replaced.�Remove it taking care not to apply any shock to it by operating its lock release button.


Notice :	Exteriors of the disk drive and dummy (disk drive) are similar to each other.   Be careful not to install or remove a wrong one.�


Disk drive :	A label bearing the model name and revision number is affixed to the portion near the handle.


Dummy (disk drive) :	No label is affixed to the portion near the handle.


(g)	Insert the Disk drive to be added.


Install it gently so as not to give it any shock. (See Figure 7.5.7.)


�
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Figure 7.5.7  Operation of Lock Release Button to Mount/Remove the Disk Drive





(h)	Besides, new installation of the microprogram is required when replacing the Disk drives#0 to #4 of the RK (see page INST 05-0010).


(i)	Make the setting following the procedure below.


(i)	Turn on the breaker of the AC/DC power supply.


(ii)	Turn on the main switch.


(iii)	Set the RAID group and the LU(s).


(iv)	Turn off the main switch.


(v)	Make sure that the Cache memory is not in the cache backup mode. (the BACK UP LED (green) on the panel is off.)�When the power has already been turned off, make sure that the subsystem is not in the cache backup mode.  (Refer to Item (6) in Section 1.1, “Before Starting Maintenance Work” on page 01-0030.)�When the subsystem is in the cache backup mode, cancel the mode.   If the Disk drive is added without doing the above operation, it is feared that the user data is lost.


(vi)	Turn off the breaker of the AC/DC power supply.


(vii)	Attach the front bezel. (Refer to Subsection 1.3.3, "How to attach/remove front bezel of the RK/RKA" on page INST 01-0120.).





�
(3)	Capacity enlargement by means of Disk drive addition


You must mounted a Disk drive on the Disk drive #0 and #1 of RKA to adding when Disk drives are mounted along with the addition of RKA.


(a)	Turn off the main switch.


(b)	Turn off the breaker of the AC/DC power supply.


(c)	Make sure that the Cache memory is not in the cache backup mode. (the POWER LED (green) on the panel is off.)�When the power has already been turned off, make sure that the subsystem is not in the cache backup mode.  (Refer to Item (6) in Section 1.1, “Before Starting Maintenance Work” on page INST 01-0030.)�When the subsystem is in the cache backup mode, cancel the mode.   If the Disk drive is added without doing the above operation, it is feared that the user data is lost.


(d)	Remove the front bezel following Subsection 1.3.3, “How to attach/remove front bezel of the RK/ RKA” on page INST 01-0120.   Keep it temporarily until it is reinstalled later.


(e)	Set the mode to Local.   (Refer to Section 2.6, “Setting the Power Control Mode (Local/Remote Mode)” on page INST 02-0210.)


(f)	Remove the dummy (Disk Drive) installed in the vacant slot.


Remove it slowly taking care not to apply any shock to it by operating its lock release button. (For the removal procedure, refer to Figure 7.5.7 on page INST 07-0300.)�Keep the dummy in custody, because it must be installed in the vacant slot when the Disk drive is removed in the future.


Notice :	Exteriors of the disk drive and dummy (disk drive) are similar to each other.   Be careful not to install or remove a wrong one.�


Disk drive :	A label bearing the model name and revision number is affixed to the portion near the handle.


Dummy (disk drive) :	No label is affixed to the portion near the handle.


(g)	Adding the Disk drive.


Install the Disk drive gently so as not to give it any shock. �For how to install it, refer to Figure 7.5.7 on page INST 07-0300.





�
(h)	Make the setting following the procedure below.


(i)	Turn on the breaker of the AC/DC power supply.


(ii)	Turn on the main switch.


(iii)	Set the RAID group and the LU(s).�(Refer to Subsection 6.4.2, “RAID group setting” on page INST 06- 0320 and 6.4.3, “Setting LU” on page INST 06-0410.)


(iv)	Turn off the main switch.


(v)	Make sure that the Cache memory is not in the cache backup mode. (the BACK UP LED (green) on the panel is off.)�When the power has already been turned off, make sure that the subsystem is not in the cache backup mode.  (Refer to Item (6) in Section 1.1, “Before Starting Maintenance Work” on page INST 01-0030.)�When the subsystem is in the cache backup mode, cancel the mode.   If the Disk drive is added without doing the above operation, it is feared that the user data is lost.


(vi)	Turn off the breaker of the AC/DC power supply.


(vii)	Attach the front bezel. (Refer to Subsection 1.3.3, “How to attach/remove front bezel of the RK/RKA” on page INST 01-0120.).





�
(4)	Spare disk addition


(a)	Turn off the main switch.


(b)	Turn off the breaker of the AC/DC power supply.


(c)	Make sure that the cache is not in the cache backup state (the BACK UP LED (green) is off).�When the Cache memory is being backed up, cancel the cache backup state. (Refer to Item (6) in Section 1.1, “Ascertaining cache backup state cancellation” on page INST 01-0030.)�If the Disk drive is added without canceling the cache backup mode, it is feared that the user data is lost.


(d)	If the Disk drive is not installed in the position where the spare disk is to be set, add the Disk drive.�For the mounting procedure, refer to Subsection 7.5.5, “Adding Disk drive” on page INST 07-0270.


(e)	Turn on the breaker of the AC/DC power supply.


(f)	Turn on the main switch.


(g)	Set the predetermined Disk drive to the spare disk.


(Refer to Subsection 6.4.4, “Setting of Spare disk” on page INST 06-0630.)








�
(5)	Disk drive addition with subsystem power on


The procedure for operations from the Disk drive addition to the LU setting performed without stopping the subsystem is explained below.


The following preconditions must be met to perform the Disk drive addition while the subsystem power is on.


(	It isn’t accompanied by addition of RKA.


(	When using the Mapping mode or Multi Target mode, make the setting beforehand to enable the host computer to access the LU to be added using the Mapping or Multi Target. (Refer to Chapter 6, “Setting Subsystem Parameters” on page INST 06-0000.)





(a)	Set a RAID level for the added Disk drive.


(Refer to Subsection 6.4.2, “RAID group setting” on page INST 06-0360.).


(b)	Create (an) LU(s) for the RAID group which has been set.


(Refer to Subsection 6.4.3, “Setting LU” on page INST 06-0440.).


(c)	Format the created LU(s) by selecting the function for formatting LU with the subsystem power on.


(Refer to Subsection 6.4.4, “Setting of Spare disk” on page INST 06-0660.).





By doing the above, the added Disk drive becomes able to be used by the host computer.








�
< Example of addition with subsystem power on >


An example of the procedure to make the Disk drive added while the subsystem power is on recognized by the host computer in which the HP-UX is installed is shown below.


Notice :	In the case where the subsystem is configured with the dual system, when executing an LU formatting using the Disk Array management program connecting the program to one of the Controllers via a LAN or RS232C, connect the LU concerned to the Controller which controls it.   If the LU formatting is done by another Controller, it will terminate abnormally.


(a)	System configuration


An PC in which Disk Array Utility is installed is connected to the Controller of the DF500 via a LAN.
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�
(b)	Operation procedure


(i)	Make sure that the host computer and the DF500 are in the Ready status. (I/Os host computer can be continued)


(ii)	Install the Disk drive to be added in the DF500.


(iii)	Set a new RAID group for the installed Disk drive.


(iv)	Set (an) LU(s) newly for the RAID group which has been set in step (iii).


(v)	Format the LU(s) which has been set in step (iv).


(vi)	Issue the “ioscan -nfC disk” command from the host computer to verify that the DF500 has been recognized by the host computer. (However, the status of the newly added LU is displayed as NO-NW.)


(vii)	Execute the “insf -e” command from the host to create a device file of the LU which has been newly added.


(viii)	Issue the “ioscan -nfC disk” command from the host computer to verify that the DF500 has been recognized by the host computer. (The status of the newly added LU is displayed as CLAIMED.)


(ix)	Execute a creation of a filesystem by creating the volume group and logical volume for the newly added LU from the host computer.





By operating as explained above, the LU(s) which has been newly created becomes able to be used by the host computer.
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