11 HIHSM



11.1 Flowchart of HIHSM operations



11.1.1 Basic Operations



HIHSM (Hitachi Internal Hierarchy Storage Management) is a function that plans and does the volumes migration by the monitoring data.  There are two methods about the volume migrations, one is by hand (it is called manual operations) and the other is by automatic (automatic operations) of preset function.

In the case of the manual operations, the program immediately execute the volume migrations.  In the case of the automatic operations, the program set the migration schedule and execute the migrations by the schedule.



(1)	Manual Operations

	We’d like to describe the flowchart of HIHSM’s manual operations in the following diagram. 



� EMBED Word.Picture.6  ���



�(2)	Automatic Operations



� EMBED Word.Picture.6  ���



�11.2 HIHSM Screens



11.2.1 Main Screen



�



This screen will be displayed after selecting [HIHSM] button in the function launcher.



(1)	Term

	Monitoring term which the program displays in this screen.  Users can specify the term by selecting [Term].



(2)	Group List

	Displays the monitoring data by each parity group.

Grp.�Number of the parity group��CU�CU number��LDEV�Logical volume number��RAID�RAID type��Ave. (*1)�Average usage rate in the parity group during the term.��Max.�Maximum usage rate in the parity group during the term.��

(*1)	After volume migration, precision of the old data before migration will be low.



�(3)	Operation buttons

[Detail...]�To operate volume migration by manual (manual operations).  After selecting this button, the program will displays the Manual Migration Main screen.��[Attribute...]�To change the volume attribute.  After selecting this button, the program will display the Change Attribute screen.��[Switch...]�To set or reset the execution of gathering monitoring data.  After selecting this button, the program will display Data Gathering screen.��[Auto...]�To operate volume migration by automatic (Automatic operations).  After selecting this button, the program will display Automatic Migration Main screen.��[File...]�To save the monitor data files.  After selecting this button, the program will display File Operation screen.��[History...]�To display the operations history.  After selecting this button, the program will display History screen.��

(4)	Display buttons

[Term...]�To set the data term to display.  After selecting this button, the program will display Data Term screen.��[Others...]�To display the processor usage rate, bus usage rate, and DRR usage rate.  After selecting this button, the program will display Usage screen.��

(5)	Other buttons

[Refresh...]�To refresh the display data to read the configuration data.  After selecting this button, the program will display the last group list.��[Exit]�To exit the main screen.��

�11.2.2 Manual Migration Main Screen



This screen is Manual Migration Main Screen to operate by manual operations.



�



This screen will be displayed after you select one of the parity group and push [Detail...] button in the main screen.  The program will displays the information about your selected parity group.



(1)	Information of the parity group

"Parity Group"�Number of the parity group.��"Parity Use"�Usage rate of the parity group.���"Ave."�Average rate of the usage in the parity group.���"Max."�Maximum rate of the usage in the parity group.��

(2)	Term

	Sampling term which the monitoring data is displayed.



�(3)	Volume List

	In this list, the following information of the volumes in the parity group is displayed.

"CU#"�CU number.��"Vol#"�Logical volume number in the parity group.��"Emulation"�Emulation type of the volume.��"LDEV Use"�Usage rate of the volume.���"Ave."�Average rate of the volume usage.���"Max."�Maximum rate of the volume usage.��"Read Rate"�Read I/O rate.���"Rnd."�Read access rate in random mode.���"Seq."�Read access rate in Sequential Access Mode.��"Write Rate"�Write I/O rate.���"Rnd."�Write access rate in random mode.���"Seq."�Write access rate in Sequential Access Mode.��"Grp.Use(Exp.)�Usage rate of the parity group in the case of that the volume is not installed.���"Ave."�Average rate of the volume usage.���"Max."�Maximum rate of the volume usage��

(4)	Status button

[Pair...]�To display the status of the volume migration.  After selecting this button, the program will display Pair Status screen.��

(5)	Move button

[Move...]�To migrate the volume.  After selecting this button, the program will display Manual Migration Setting screen.��[Delete...]�To stop the volume migration.  After selecting this button, the program will display Delete Pair Confirmation screen.��

(6)	Close button

[close]�To exit this screen.  After selecting this button, the program will display Main screen.��

�11.2.3 Automatic Migration Main Screen



This screen is Automatic Migration Main screen for automatic operations.



�



This screen will be displayed after selecting [Auto...] button in the main screen.  And, this screen is to operate automatic migration.



(1)	Function availability flag

"Auto Migration Function"�To set the function to be available(ON) or not available(OFF).  After selecting [Execution...] button, the program will display the Automatic Migration Setting screen so that you can set the flag in that screen.��

(2)	WorkloadCheck and Migration

	The screen is displayed the setting status of automatic migration.

"Check Time"�The next check time to determine the volume migration plan.��"Generated Migration Plan"�Volume migration plan.���"CU"�CU number of the source volume.���"LDEV"�Logical volume number of the source volume.���"CU"�CU number of the target volume.���"LDEV"�Logical volume number of the target volume. ���"Src. Group"�Parity group number which the source volume belongs to.���"Dst. Group"�Parity group number which the target volume belongs to.��

�"Next Migration Time"�The time to execute volume migration.��"Migration Status"�The status whether the above migration plan is done.���Not planed yet :	No plan was made.

Not peformed yet :	Plan has been made but not be executed.

Failed to make plan :	Could not make a plan.

Under migration :	HIHSM is migration the volumes.

Last migration has canceled (Please see log file) :�HIHSM canceled the migration plan.

Migration successfully ended. Plan has done :�Plan has executed.��

(3)	Setting button

[Execution...]�To set the detail parameters for volume migration.  After selecting this button, the program will display Automatic Migration Setting screen.��[Class...]�To display the class attribution in each parity group.  There are three classes according to the installed drive type.  After selecting this button, the program will display the Class List screen.��[Default]�To reset the detail parameters for volume migration as default value.��

(4)	Plan button

[Make New Plan]�To make new migration plan.  After selecting this button, the program will make a new migration plan and display the plan in the "Generated Migration Plan" (The program will delete the remain plans).  If "Migration Status" is "Under Migration", don’t make plan.��[Cancel Plan]�To delete the migration plans in the "Generated Migration Plan".��

(5)	History button

[History Log...]�To display Automatic migration history screen.��

(6)	Refresh button

[Refresh]�To refresh the status to read configuration information.��

(7)	Close button

[Close]�To exit this screen.  After selecting it, the program will display the main screen.��



Notice:	Generated migration plan will be executed at the setting time.  Though you delete the plan by selecting [Cancel plan] during the planed migration, the program will not cancel that executing migration.�If you want to cancel those migrations, you should cancel the volume migrations one by one manually.

�11.2.4 Automatic Migration Setting Screen



�



This screen is to set the automatic migration function (Preset function).  After selecting [Execution...] button in the HIHSM main screen, this screen will be appeared.

Notice:	You should set the monitoring switch to ON before using this function.



(1)	Auto Migration Function

	To set the automatic migration function to be available or not.

ON�:	Available to execute automatic migration.��OFF�:	Not available to execute automatic migration.��

(2)	Auto Workload Check

	To set the monitoring term. The monitor data will be used whether the migration will be executed or not.  The following three data you should set. 

(a) Execution date

(b) Date Term

(c) Disk Utilization



�(a)	Execution date

	To set date to make a plan.  The next "Data Term" is the monitoring term which the program uses to make a plan, and you can set the hours in this day.

None�:	Not making a plan.  If old plan is remain, the program will execute the migration using by the plan.��Every day�:	Execute in every day.��Every [ x ]days�:	Execute in every other x days. You should input x. �(Value: 2 – 31days)��Select in a day of the week�:	Execute in a day of the week. If you check it, please select a day of the week.��

(b)	Data Term

	To set the hour of the day which monitoring data the program uses to make a plan. (*1)

From�Starting time of monitor data to make a plan. (Value: 0 – 23; 0, 15, 30, 45)��To�Ending time of monitor data to make a plan. (Value: 0 – 23; 0, 15, 30, 45)��

(c)	Disk Utilization

	To set the determination point to make a plan. If the program determine to execute migration at that point, the program will make a plan.

Average of all data points�:	To determine by using average usage rate against all sampling points.��Average of [x] higest data points�:	To determine by using the average of the [x]th highest usage.��

(3)	Auto Migration

	To set the migration schedule to execute migration.

Execution Time (*2)�:	Starting time of migration. (Program executes at the same time in every day)��Max. migration duration�:	Your available migration term. If the program could not finish migrating during this duration, the program will stop migrating. (Value: 10 – 120 min)��Max. disk utilization�:	To set the maximum disk usage rate. If the usage is over the Maximum disk utilization during migration, the program will stop the migration. (Value: 10 – 100%)��Max. num of vols for migration�:	To set the number of the migration volumes at the same migration term. (Value: 1 – 20 vols)��



(*1)	Automatic reboot or automatic data gathering should not be set in the following duration.

(i)	from the end of the target term to an hour.

(*2)	(a)	Automatic reboot or automatic data gathering should not be set in the following duration.

(i)	15 minutes before starting making the plan (15 + Migration time)

(ii)	30 minutes after starting making the plan

(b)	Time when the plan is made is not within the duration from 15 minutes before the target term (15 + Migration time) to one hour after the term.



�11.2.5 Data Gathering Screen

This screen will be displayed when you select [Switch...] button in the main screen.  In this screen, you can set the start time of monitoring, the end time of monitoring, and time of gathering monitoring data.

�



�















11.2.6 Data Term Screen

This screen will be displayed after selecting [Term...] button in the main screen.

You can set the term to display the monitoring data.

�





11.2.7 File Operation Screen

This screen will be displayed after selecting [File...] button in the main screen.

You can save the monitoring data into the FD.

�

�11.2.8 Change Attribute Screen



This screen will be displayed after selecting one of the parity group and pushing [Attribute...] button.  You can change the volume attribution.



�





11.2.9 History Screen



This screen will be displayed after selecting [History...] button in the main screen.  You can refer to the previous operations in this screen.



�



The following items are displayed in the Action.

Migration Start	: Started migrating volumes.

Migration Complete	: Migration was finished.

Migration Cancel 	: Migration was canceled.

Migration Failed	: Migration was failed.

Migration Give Up	: Migration was gave up.



�11.2.10 Automatic Migration History Screen



This screen is to display a history for automatic function and displayed by selecting [History Log...] button in the Automatic Migration Main Screen.



�



(1)	Normal end of migration

"Migration Complete (CU:LDEV->CU:LDEV) Start:yyyy/mm/dd hh:min:sec -> End:yyyy/mm/dd hh:min:sec"

	(a)	(b)	(c)	(d)

(a) Original logical device (source volume)

(b) Target logical device (target volume)

(c) Copy start time

(d) Copy end time



(2)	Cancel the migration (over the limit duration)

"Migration Canceled (CU:LDEV->CU:LDEV) Start:yyyy/mm/dd hh:min:sec -> End:yyyy/mm/dd hh:min:sec"

	(a)	(b)	(c)	(d)

(a) Original logical device (source volume)

(b) Target logical device  ( target volume)

(c) Copy start time

(d) Copy end time



�(3)	Cancel the migration (other reason)

"Migration Canceled ( CU:LDEV->CU:LDEV) yyyy/mm/dd hh:min:sec (XXXXXXXXXXXX)"

	(a)	(b)	(c)	(d)

(a) Original logical device (source volume)

(b) Target logical device (target volume)

(c) Canceled time

(d) Reason :

No Reserve Volume�:�No reserved volume is set. Please make the other plan again.��Reserve Volume Emulation is different�:�The reserved volume's emulation type is different.��Utilization Check�:�The usage rate is over the limited rate. Or there is no monitoring data��Migration failed. Error Code:XXXX�:�The indication of the migration was failed��Reserve Volume Size is different�:�Reserve volume size is different.��Reserve Volume emulation is not supported�:�The emulation type of reserved volume is not supported.��Utilization Check failed�:�The check of the utilization rate finished abnormally.��Reserve Volume Check failed.�:�The check of the reserved volume finished abnormally.��

(4)	Cancel the migration (Invalid Parity Group)

"Migration Canceled (CU:LDEV (X-X)->CU:LDEV (X-X)) yyyy/mm/dd hh:min:sec (Invalid Parity Group)"

	(a)	(b)	(c)	(d)	(e)

(a) Original logical device (source volume)

(b) Parity group including the source volume.

(c) Target logical device (target volume)

(d) Parity group including the target volume.

(e) Canceled time.



(5)	Deleted the migration plan (A migration plan was deleted because the previous plan had been deleted.)

"Migration Plan deleted (CU:LDEV->CU:LDEV) yyyy/mm/dd hh:min:sec (Pre-Plan is deleted)"

	(a)	(b)	(c)

(a) Original logical device (source volume)

(b) Target logical device (target volume)

(c) Canceled time



�(6)	Making plan

(i)	Start making a plan

	"yyyy/mm/dd hh:min : MakePlan function starts"

		(a)

	The program starts making a plan

	(a) Start time



(ii)	End making a plan

	"yyyy/mm/dd hh:min : MakePlan function finishes"

		(a)

	The program ends making a plan

	(a)	End time



(iii)	The number of made plans

	"X plans are output"

		(a)

	The program outputs the x number of plans. 

	(a) The number of output plans



(iv)	Contents of made plan

	"PlanXXX: Src Hdev CU:LDEV in Grp X-X, Dst Hdev CU:LDEV in Grp X-X"

		(a)	(b)	(c)	(d)	(e)

	The program made the plan.

	(a) Plan number

	(b) Original volume (source volume) 

	(c) Parity group including the source volume

	(d) Target volume

	(e) Parity group including the source volume





(7)	Failed making the plan

(i)	Failed making the plan.

	"yyyy/mm/dd hh:min : MakePlan is terminated by error: XXXXXXXXXX"

		(a)	(b)

	The program failed to make plans.

	(a) End time

	(b) Failed reason (Refer to the following items) 



�Cannot make a proper plan 

[Message]	Cannot make proper migration plan by this function

[Contents]	The program could not make a proper migration plan. 

[Action  ]	Check the number of the reserved volumes and their locations. 

	Check the limit number of disk utilization and change if necessary.



Lack of data 

[Message]	Not enough HIHSM data in the workload check term

[Contents]	The program did not have enough data to make the plan in the target term. 

[Action  ]	Check the monitored data and gather them again if necessary. 

	Check the workload check term. 



Failed to get the information

[Message]	Failed to get XXXXXXXXXX

		(c)

[Contents]	The program failed to get the information or data to make a plan. 

	(c) The kind of information or data.

[Action  ]	In the case of information : Make the initial value again by selecting [Default].

	In the case of data : Check the status of gathered data and get them again. 



Failed to write the information.

[Message]	Failed to write to XXXXXXXXXX

		(c)

[Contents]	The program failed to write the information to make a plan. 

	(c) The kind of information.



Invalid information / data 

[Message]	Invalid XXXXXXXXXX

		(c)

[Contents]	The program need the information to make the plan , but could not use it because the information was invalid. 

	(c) The kind of information / data

[Action  ]	In the case of information : Make the initial value again by selecting [Default].

	In the case of data : Check the status of gathered data and get them again. 



Failed to allocate the memory

[Message]	Memory allocation error

[Contents]	The program failed to allocate the memory to make the plan. 





�(8)	Report the additional information

(i)	history that the plan could not be made

	"Cannot make plan: Class X Grp X-X"

		(a)	(b)

	The plan of a certain group in the indicated class could not be made.

	(a) Class 

	(b) Parity Group



(ii)	Some samples were invalidated

	"X samples are invalidated because of migration"

		(a)

	To reduce the influence of migration in the workload check term, the program made a plan without some samples.

	(a) The number of invalidated samples



(iii)	Add some volumes. 

	"new entries are added for following HDEVs: CU:LDEV, CU:LDEV, ..."

		(a)

	According to changing the volume configuration, the program added the information against those added volumes.

	(a)Added volumes



(iv)	Invalid data 

	"too many invalid data: invalidated all data"

	The contents of data in the indicated group or volumes is invalid. The program made a plan without those data.





(9)	Chech the migrating volumes. 

(i)	Failed to check the volume utilization. 

	"Utilization Check failed"

	The program failed to check the volume utilization because it could not get the necessary data in this check. Please get the data again. 



(ii)	Failed to check the reserved volumes

	"Reserve volume Check failed"

	The program failed to check the volume attributions. The program could not get the necessary information. 



Notice:	Auto Migration History function determines to record whether the Auto Plan is executed or not.�If you want to see the actual migration history, please refer to Main History.



�11.3 Start HIHSM



You can start "HIHSM" funtion to select "HIHSM" button in the Function Launcher screen.  After selecting the button, the program will display a message about a monitoring data.  If you have already started monitoring function, you can get those monitoring data.  Please refer to "Monitor the data" for more detail description.



(1)	Start HIHSM

	Select [HIHSM] button in the Function Launcher screen.





�

(2)	Display a messa ge

	The program will display the following message.  If you have already started monitoring, please select [OK].  The program will start gathering the monitoring data.  If you do not start, please select [Cancel].  You can go to the HIHSM’s main screen.





�

(3)	Gathering the d ata

	The program is gathering the data.  After finishing, the HIHSM’s main screen will be displayed.











�

(4)	Display HIHSM’s main screen

	The prgraom will display the main screen.





























�11.4 Monitor the data



11.4.1 Start monitoring



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Switch...] button in the main screen.





















(3)	Operation in the Data Gathering screen

�

	Select [On] in the Data Gathering screen and input the time to gather the data.  After, select [OK].











�11.4.2 Stop monitoring



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Switch...] button in the main screen.





















(3)	Operation in the Data Gathering screen

�

	Select [Off:] in the Data Gathering screen and select [OK].













Notice:	If you select [Off], the monitoring data which has not be read will be deleted.  If you need these data, please exit this HIHSM function and restart again.



�11.4.3 Set the term to display the monitoring data



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Term...] button in the main screen.





















(3)	Set the term to display the monitoring data

�

	Data Term Screen is displayed.  You can do one of the following operations.

(a)	If you want to display all monitoring data

	Please select “All Data” and select [OK].  The program will display the all monitoring data.

(b)	If you want to display some monitoring data

	Please select “Limit” and input the term which is From data and To data.

	After inputting the term, please select [OK].  The program will display your inputted term �of monitoring data.



�11.4.4 Save monitoring data to FD



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Switch...] button in the main screen.





















(3)	Operation in the File Operation screen

�

	File Operation Screen is displayed.  You can select one of the operations.

(a)	If you want to save all monitoring data

	Please select “All Data” and select [OK].  The program will save the all monitoring data into the FD.

(b)	If you want to save some of the all monitoring data

•	Select “Select Data” and input “From” date and “To” date

•	Select [OK].  The program will save your selected monitoring data into the FD.



�11.5 Changing the volume attribution



11.5.1 Changing the volume attribution to “Reserved”



There are “Normal” and “Reserved” attributions.  The normal volumes has the “Normal” attribution.  Before executing the volume migration, you should decide the target volumes changing the volume attributions as “Reserved”.

In this section, the operation to change the attribute will be described.



(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Select parity group

	Select one of the parity group in the Group List and push [Attribute...].















(3)	Set the attribute as “Reserved”

�

	Change Attribute screen is displayed.

	Select the volume in the Volume List and push [Reserved] button.

















(4)	Confirm the attribution

�

	The program displays the list of your setting attribution.

	If you want to set, please the select [OK].

	If you want to delete one of then, please select it in the list and select [Omit].  The program will delete it from the list.

	If you want to cancel, please select [Cancel].







�11.5.2 Changing the volume attribute to “Normal”



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Select parity group

	Select one of the parity group in the main screen and push [Attribute...] button.















(3)	Set the attribute

�

	Change Attribute screen is displayed.

	Select the volume in the Volume List and push [Normal] button.

















(4)	Confirm the attribution

�

	The program displays the list of your setting attribution.

	If you want to set, please the select [OK].

	If you want to delete one of then, please select it in the list and select [Omit].  The program will delete it from the list.

	If you want to cancel, please select [Cancel].







�11.6 Manual Migration



If you want to refer the migrate LDEV number in the group after finishing the volume migration by SVP or Remote Console, you should refer to “Refer Configuration” in “Install” function to get the latest configuration information.



11.6.1 Manual Migration



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select one of the parity group which you want to migrate, and push [Detail...] button in the main screen.

















(3)	Select the volume

�

	Manual Migration Main screen will be displayed.

	Select a volume and push [Move...].



























�(4)	Select the target parity group

�

	Manual Migration Setting screen will be displayed.  In this screen, the actual volume usage rate and the estimated volume usage after migration are displayed.

	Please check the estimated rate.

	Select the target parity group and push [OK].













(5)	Select the target volume

�

	The program displays the reserved volume list.  Select the target volume from the reserved volume list and push [OK].























(6)	Confirm the migration

�

	The program displays the source volume and the target volume with the usage rate.

	Please confirm them and select [OK].  The program will start executing the migration.  If you do not want to execute, select [Cancel].















(7)	Check during the migration

	If you want to check the migration status, please refer to “Migration Status” section.



�11.6.2 Migration Status

(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Select parity group

	Select one of the parity group which you want to refer to volume migration, and push [Detail...] button in the main screen.















(3)	Select volume

�

	Manual Migration Main screen is displayed.

	Select one of the volume and push [Pair...] button.



Notice:	Migration volumes are indicated as “*” in the left side.

















(4)	Check the status

�

	The source and target volumes are displayed with the migration status.  Please continue selecting [Refresh] to get the last status.



















�11.6.3 Stop migration



(1)	Start HIHSM

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Select parity group

	Select one of the parity group which you want to refer to volume migration, and push [Detail...] button in the main screen.















(3)	Select volume

�

	Manual Migration Main screen is displayed.

	Select one of the volume and push [Delete...] button.



Notice:	Migration volumes are indicated as “*” in the left side.

















(4)	Confirmation

�

	Your selected volumes which you want to stop the migration are displayed in the volume list.

	Please confirm them.

	If you want to stop the migration, please select [OK].  If you do not want, please select [Cancel].

	If you want to remove the volumes from the volume list, please select the volumes and push [Omit].  The volume is deleted from the volume list ,which means that your omitted volume does not stop the migration.  After selecting [OK], the program will stop the migration against the volumes in the list.

�11.7 Automatic Migration



In the case of this automatic migration, the program automatically selects the volumes to migrate by using the following maximum disk utilization value.

The idea of these threshold control are described in the "Preset function".  Please refer to it more detailed description.





11.7.1 Classification according to each disk type



The program automatically classifies according to each disk type.  The following table are described the detailed desk type classification.



(1)	Desk type classification

	The program determines a class by the disk type (disk performance).

Disk Type�Order���DK306�5�low performance���DK308�4���DK309�3���DK30A�2���DK3F1�1���DK3F2�0�high performance��

(2)	Relationship between the installed disk types and those classes

	The program assigns the highest performance disk type as Class A, and the lower performance type as Class B,C,D,E,F.  The program assigns maximum 6 classes according to the disk types.  But these classes are depend on the installed disk types.  The following tables are examples of these classified result.

Example 1��Example 2��Installed type�Order�Assigned

Class��Installed type�Order�Assigned

Class��DK3F2�0�Class A��DK309�3�Class A��DK30A�2�Class B��DK308�4�Class B��DK308�4�Class C������

�11.7.2 Set the maximum disk utilization



Set the maximum disk utilization for each class



�

(1)	Start HIHSM function

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Auto...] button in the main screen.













�

(3)	Operation in Auto Migration scren

	Select [Class...] button in the Auto Migration screen.

	And select “Class Name”, push [Class Detail].



















�





















�

(4)	Set the maximum disk utilization

	In the Class Detail screen, input the value in the “Maximum disk utilization” field.

	After inputting, select [OK].











�11.7.3 Set/Reset the Fixed parity group



Fixed parity group is the volume group that is not selected as the automatic volume migration.  If you want to remove some parity group from the automatic volume migration, you should set them as the fixed parity group before executing automatic migration.



Set the fixed parity group.

(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Auto...] button in the main screen.





















(3)	Operation in the Automatic Migration Main screen

�

	Automatic Migration Main screen is displayed.  Please select [Class...] button.





























�(4)	Operation in the Class List screen

�

	Select [Fix...] button in the Class List screen.

























(5)	Select Fixed parity group

�

	Select the group which you want to fix from the Parity Group list and [<-Add] button.  After selecting, the selected parity group will move to the Fixed Parity Group list.

	If you want to reset the fixed parity group, please select the group from the Fixed Parity Group and push [Del->] button.  After selecting, the selected parity group will move to Parity Group list.

	If you want to set, please select [OK].  The program will set the group in the Fixed Parity Group list as the Fixed parity group.



�Reset the fixed parity group.

(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Auto...] button in the main screen.





















(3)	Operation in the Automatic Migration Main screen

�

	Automatic Migration Main screen is displayed.  Please select [Class...] button.





























�(4)	Operation in the Class List screen

�

	Select [Fix...] button in the Class List screen.

























(5)	Select the fixed parity group

�

	Select the group which you want to reset the fixed parity group from the Fixed Parity Group list and [Del->] button.  After selecting, the selected parity group will move to the Parity Group list.

	If you want to set the parity group as Fixed, please select the group from the Parity Group and push [<-Add] button.  After selecting, the selected parity group will move to Fixed Parity Group list.

	If you want to set, please select [OK].  The program will set the group in the Parity Group list as the usual parity group.



�11.7.4 Set the evaluating schedule and migration time



(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.



(2)	Operation in the main screen

	Select [Auto...]button in the main screen.























(3)	Operation in the screen

�

	Automatic Migration Main screen is displayed.  Please select [Execution...] button.



























(4)	Set the parameter

	Automatic Migration Setting screen is displayed.  This screen is to set the detail parameter about the automatic migration.  At the next step it will be described how to set these parameter.



�(5)	Set the detail parameter 

	Set the check schecule migration timeto execute automatic migration function.

Notice:	You should set the monitoring switch to “ON” before using this function.



�



(a)	Set Auto Migration Function

Select "On" at the Auto Migration Function.



(b)	Execution date

Set the date to make a plan.  Please select one of the following three items, "Every Day", "Every x Day", "Select in a week", or "None".

(i)	In the case of selecting "Every x Day"

	Input the days. If you input "3" for example, the program will check every three days.

(ii)	In the case of selecting "Select in a week"

	Select one of the week. 

(iii)	In the case of selecting "None"

	The program will not make a plan. But the program will execute the volume migration if the other old plans remain.



(c)	Data Term

Input the term which monitoring data the program uses to make a plan.

From	: Input the start time of monitor data to make a plan.

To	: Input the end time of monitor data to make a plan.

In these term, the program will execute monitoring.



�(d)	Disk Utilization

Select one of the following two kinds of determination points.

(i)	Average of all data points

	Program calculates average usage from all data points to determine the migration.

(ii)	Average of [x] highest data points

	Program calculates the average usage from the highest value to the x highest value.  You should input the number [x].



(e)	Auto Migration

Input the migration schedule.

(i)	Execution Time : Input the start time (Program executes at that time in every day)

(ii)	Max. migration duration : Input the minutes.  This value is a duration that you permits to execute migration.  For example, if you input "90", the available duration is 90 minutes and if the migration could not finish in this duration, the program will stop the migration. (Value: 10 – 120 min)

(iii)	Max. disk utilization

	The available disk utilization rate during the migration. Input the maximum available rate (%). For example, if you input "60" and the disk utilization is higher than 60 %, the migration will be stopped. (Value: 10 – 100%)

(iv)	Max. num of vols for migration

	To set the number of the migration volumes at the same time. (Value: 1 – 20 vols)





(6)	Confirm the parameter

	Confirm your inputted parameter again, and select [OK].





Notice:	If SVP reboots during auto migration, HIHSM will display as "SVP Reboot" in the History screen but will not record the migration result.  Please refer to the main history. �HIHSM remains the old plans before SVP rebooting in the Auto plan, and displays as "Under Migration" in the Status.  Please cancel those "Under Migration" volumes.







�11.7.5 Make the migration plan



After monitoring the disk usage according to the evaluating schedule, the migration plan will be made.

HIHSM usually make these plan automatically.  But you can make them by the following operations.



(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Auto...]button in the main screen.



















(3)	Make plan

�

	Automatic Migration Main screen is displayed.  To make the migration plan, please select [Make New Plan] button.  The program will display new plans in the “Generated Migration Plan”.

	The program will execute the volume migration according to the generated migration plans at the time which are displayed in the “Next Migration Time”.



Notice:	HIHSM sometimes does not make a plan as the result of “Make New Plan”.  Please refer to “History”.





(4)	Review the plans

	Please check the generated plan.  If you cannot agree this plan, please select [Cancel Plan].

Notice:	HIHSM will delete plans made after the specified migration plan according to the migration order.  You can not delete one of these plans.



�11.8 Display the volume usage rate



This screen is to display the physical volume usage rate. 



(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen.

	Select [Other...] button in the main screen.





















(3)	Display the rate

�

	The program will display the usage rate of each processor, BUS and DRR.  After you check them, please select [Close] button to exit this screen.





























�11.9 Display the history



11.9.1 History Screen



(1)	Start HIHSM function

�

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen.

	Select [Auto...] button in the main screen.





















(3)	History

�

	History Screen is displayed.

	If you want to delete the history, please select [Erase] button.

	After checking, please select [Exit] to close this screen.



















�11.9.2 Display the history for automatic migration function



�

(1)	Start HIHSM function

	Select [HIHSM] button in the Function Launcher screen.





(2)	Operation in the main screen

	Select [Auto...] button in the main screen.



















�

(3)	Operation in the Automatic Migration Main screen

	Select [History Log...] button.



























�

(3)	History

	Automatic Migration History Screen is displayed.

	If you want to delete the history, select [Erase] button.

	After checking, select [Exit] to close this screen.

	Sometimes an error code may be displayed. 

	Please refer to the next page which is described about those error.



�

Error

Code�Description�Action to cope with an error��0401�A locking time-out was detected during an internal processing.�(A retry may result in a normal termination.)�Retry about five seconds later.��0801�The HIHSM could not be used.�Install the PP or the HIHSM.��0810�The issued command cannot accepted in this status.�(The command was rejected.)�Check the pair status and confirm whether the command is allowed to be issued.��0811�The issued command is treated as an NOP.�The issued command is treated as an NOP.��0830�A pair cannot be created because the track format is different.�Check if the emulation types of the source  and the target volume are the same.��0831�A pair cannot be created because a number of slots is different.�Check if the capacities of the source and the target volume are the same.��0834�The emulation type of the specified source volume is not supported by the HIHSM.�Check if the emulation type of the source volume is supported by the HIHSM��0835�The emulation type of the specified target volume is not supported by the HIHSM�Check if the emulation type of the target is supported by the HIHSM.��0836�The pair can not  be created. �Confirms whether the emulation type of the source and the target volume are the same.��0C70�An the source volume is not installed.�Volumes not installed are not included in the object to be processed.��0C71�The source volume cannot be used.�Call the service personnel to make the source volume status normal.��0C72�The source volume is being formatted.�Wait until the formatting of the source volume is completes.��0C73�The source volume is command device.�The command device does not execute  HIHSM function��0C80�The target volume is not installed.�Volumes not installed are not included in the object to be processed.��0C81�The target volume cannot be used.�Call the service personnel to make the target volume status normal.��0C82�The target volume is being formatted.�Wait until the formatting of the target volume completes.��0C83�The target volume is command device.�The command device does not execute HIHSM function.��0C90�The HDEV specified to be a Reserve volume is not installed.�Volumes not installed are not included in the object to be processed.��0C91�The HDEV specified to be a Reserve volume cannot be used.�Call the service personnel to make the volume specified to be a Reserve volume normal.��0C92�The HDEV specified to be a Reserve volume is being formatted.�Wait until the formatting of the volume specified to be a Reserve volume completes.��0C93�The HDEV specified to be a Reserve volume is command device.�The command device does not execute HIHSM function.��

�

Error

Code�Description�Action to cope with an error��1009�The multiplicity of the HIHSM exceeded its limit.�Delete some of the pairs.��1011�The number of the HDEV specified to be a Reserve volume has already been used for a Reserve volume.�Change the HDEV number for specifying a Reserve volume.��1012�The number of the HDEV specified to be a Reserve volume has already been used for a primary HDEV of the HMRCF/HOMRCF.�Change the HDEV number for specifying a Reserve volume.��1013�The number of the HDEV specified to be a Reserve volume has already been used for a source volume of the hierarchical control.�Change the HDEV number for specifying a Reserve volume.��1014�The number of the HDEV specified to be a Reserve volume has already been used for a destination volume of the hierarchical control.�Change the HDEV number for specifying a Reserve volume.��1015�The HDEV specified to be a Reserve volume is not set as a Reserve volume.�Check the volume status.��1017�A Reserve volume cannot be set because the number of Reserve volumes allocated for them was exceeded.�Delete any of the Reserve volumes��102B�The specified volume as the “Reserved” has been set as the HMRCF/HOMRCF target volume.�Check the volume status.��102C�The specified source volume has been set as the HRC/HORC source volume.�Check the volume status.��102D�The specified target volume has been set as the HRC/HORC target volume.�Check the volume status.��102F�The specified source volume has been set as the HIHSM source volume.�Check the volume status.��1030�The specified source volume number does not exist.�Retry after refreshing the screen.��1031�The specified source volume has been set as a Reserve volume.�Check the pair status.��1034�The specified source volume has been set as other source volume.�Check the pair status.��1036�The specified source volume has been set as the HMRCF/HOMRCF source volume.�Delete the pair of the HMRCF/HOMRCF.��1037�The specified source volume has been set as a target volume of the HMRCF/HOMRCF.�Delete the pair of the HMRCF/HOMRCF.��1038�The specified source volume has been set as a M-VOL of the HODM.�Delete the pair of the HODM.

(*1)��103B�It is impossible to make a pair because Volume which was specified as a target volume is Root Volume already�It confirms a pair condition.��

�

Error

Code�Description�Action to cope with an error��103C�It is impossible to make a pair because Volume which was specified as a target volume is Node Volume already�It confirms a pair condition.��1040�The specified target volume does not exist.�Execute "Refresh" and do again.��1041�The specified target volume does not set as the Reserve volume.�Check the volume status.��1042�The specified target volume has been used as other HIHSM target volume.�Check the volume status.��1043�The specified target volume has been used as HMRCF/HOMRCF target volume.�Delete pair of HMRCF/HOMRCF��1046�The specified secondary HDEV is used as an M-VOL of the HORC.�Delete the HORC pair.��1047�The specified secondary HDEV is used as an R-VOL of the HORC.�Delete the HORC pair.��1048�The specified secondary HDEV is used as an M-VOL of the HODM.�Delete the HORC pair.��104A�The specified secondary HDEV is used as an source volume of the HMRCF / HOMRCF.�Delete the HMRCF/HOMRCF pair.��104B�The specified target volume has been used as other HIHSM source volume.�Check the volume status.��104C�The HDEV specified as a Reserve volume is being used as an M-VOL of the HODM.�Delete the HODM pair.

(*1)��104E�The HDEV specified as a Reserve volume is being used as an M-VOL of the HRC/HORC.�Delete the HRC/HORC pair.��104F�The HDEV specified as a Reserve volume is being used as an R-VOL of the HRC/HORC.�Delete the HRC/HORC pair.��1051�The HDEV numbers of the specified source and the target volumes are the same.�Retry after refreshing the screen.��1085�The source volume was used for Reserve volume of HIHSM. �Check the source volume or Cancel the Reserve volume of HIHSM.��1088�The specified reserve volume has been set as DCR.�Reset the DCR.��1089�The specified source volume has been set as DCR�Reset the DCR��108A�The specified target volume has been set as DCR.�Reset the DCR��108B�The specified reserve volume has been constructed as LUSE.�Reset the LUSE.��108C�The specified reserve volume has been set as HMRCF/HOMRCF reserved volume.�Check the pair status.��(*1) These error codes are displayed only when HODM function is installed.
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NOTICE

1.	During data gathering, “Statistics Data Reading...” is displayed.

2.	When maintenance is done during data gathering or data gathering starts during maintenance operation, maintenance is executed prior to data gathering.  Then SVP stops data gathering temporarily but it will retry 15 minutes later.  All the time “Statistics Data Reading...” remains displayed.








