3.18 HIHSM(Hitachi internal Hierarchical Storage Management)





3.18.1 HIHSM Overview





This document describes the function of HIHSM (Hitachi internal Hierarchical Storage Management) that is one of program products.





RAID system can be constructed by several types of physical drive and two types of RAID level (RAID1 and RAID5).





This combination of the type of physical drive and the type of RAID level provides the system that cost and performance are optimized to user environment.  However, it is difficult to get information about actual utilization of physical drives in the RAID system unlike other disk subsystems.








(1)	HIHSM provides solution of the problem and supports decision of users to determine system construction as described below.


(a)	Load balancing of system resources.


	Unbalance of utilization of system resources makes performance worse.  HIHSM supports decision of optimized allocation of logical volumes to physical drives.


(b)	Migration of logical volumes optimized to access patterns to physical drives.


	For instance, RAID5 is suitable to sequential access, and RAID1 of DF3F1 is suitable to random access that is required small response time.  HIHSM shows types of access pattern to physical drives clearly, and supports migration of logical volumes to suit the access pattern.





(2)	HIHSM consists of following subfunction to achieve above purposes.  Users can refer utilization of system resources monitored by monitor function, decide reallocation plan by using estimate function, and reallocate the logical volumes by volume moving (migration) function.


(a)	Monitor function monitors and shows utilization of system resources.


(b)	Estimate function estimates utilization of parity groups after migration of logical volumes.


(c)	Volume moving (migration) function moves logical volumes to specified parity groups.


(d)	Preset function makes a migration plan from information that users preset, and moves the logical volumes by the migration plan automatically.











3.18.2 Hardware requirements





WP-102B or WP-132B or hardware that equal to above types is needed as DKA.


If this hardware is not installed, you could not install this “HIHSM” Program Product.





�
3.18.3 Monitor function





(1)	Start and end of monitoring


	Monitoring starts in DKC by direction from HIHSM utility window.  The monitoring continues until the direction of ending the monitoring from HIHSM utility window.





(2)	Monitoring information


	Monitor function monitors utilization of system resources described below.


(a)	CHP utilization and DKP utilization


(b)	FBUS utilization and MBUS utilization


(c)	DRR utilization


(d)	Parity group utilization: Disk utilization of parity groups.  The used time of physical drives in a parity groups


(e)	Parity group utilization of each logical volume: The used time of physical drives of synchronous and asynchronous access on each logical volume, averaged by the number of physical drives in the parity group.  Parity group utilization means sum of utilization of each logical volume in the parity group.


	Above information is collected from DKC to SVP once a day automatically, or by requiring from users.  The collected information of 3 months is stored in the hard disk of SVP.  When the amount of the information is over 3 months, the oldest information is overwritten by new information.





(3)	Viewing monitored information


	Users can specify term and kind of the information to see in HIHSM utility window.  In HIHSM utility window, average value and maximum value of the utilization of system resources are shown.  The CHP, DKP, FBUS, MBUS, and DRR utilization are shown in one window, and parity group utilization is shown in another window.





	Users can see parity group utilization and parity group utilization of each logical volume by following.  (1) View parity group utilization in HIHSM main window.  (2) Select one parity group in the window to show the utilization of each logical volume in the parity group.





	Monitored information can be outputted to FD.  User can see the outputted information by HIHSM viewer tool.  The environment in which Microsoft Excel97 can work is needed to view the information.  Microsoft Excel97 is a registered trademark of Microsoft corporation.





�
3.18.4 Estimate function





Estimate function estimates changes of parity group utilization and parity group utilization of each logical volume after migration of the logical volume to specified parity group.  Estimate function estimates the changes from the monitored information.





�
3.18.5 Volume moving (migration) function





Volume moving (migration) function moves data in logical volume (source volume) to physical location of another logical volume (destination volume).  Users specify the volumes in HIHSM utility window.
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Fig. 3.18.5-1  Before moving
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Fig. 3.18.5-2  After moving








(1)	Volume moving function Overview


(a)	Supported Volumes:


All types of emulation type supported by RAID except the following volumes.


• Volumes which are set as 3390-3A/B/C and so on


• Volumes which are set as Command Device


• Volumes which are used as HMRCF/HOMRCF pairs


• Volumes which are used as HRC/HORC pairs





�
(b)	Destination volumes:


Destination volumes must be specified to RESERVE in advance.


Users can specify the volumes to RESERVE by [Attribute] button in HIHSM utility window.


Hosts can not access the RESERVE volumes.


Users can confirm whether a volume is RESERVE or not by [Attribute] button in HIHSM utility window.


Notice:	You cannot set the LUSE volumes as “Reserved”.


(c)	Specifying Volumes:


Source volume and destination volume are specified by LDEV number.


An open volume also specified by one LDEV number.  If the volumes are set as LUSE, you can specify by one LDEV number.  HIHSM will migrate the LDEV which is one of a LUSE and its access is higher.


(d)	Unit to moving:


One moving can be instructed by specifying one pair of volumes (LDEV).


(e)	Moving of multi volumes:


Moving of volumes can be performed by repeating instruction about each volume.


Maximum 36 volumes can be accepted in the same time.


The maximum number of the sum of the HMRCF/HOMRCF total pairs and HIHSM migrating volume numbers is 64 or 512.


*	In the case that the maximum number of HMRCF and HOMRCF pairs is 512.


(f)	Abort moving:


Users can direct to abort the instructed moving before completion.


With aborting, the data in the destination volume is not guaranteed.


Users can direct to abort about each LDEV.


(g)	Notice when the DKC is maintenance:


HIHSM sometimes fails the volume migration if the Cache or drive replacement installation or deinstallation is executed at the same time.


(2)	Conditions for moving


	Data moving is performed when all conditions about source volume and destination volume described bellow are satisfied.


(a)	Both of the volumes have same emulation type.


(b)	Both of the volumes have same size.


(c)	There is no PIN data in the source volume.


(d)	Both of the volumes are not blockade.


(e)	Both of the volumes in same DKC.


(f)	The volumes are not instructed to move already and not waiting to move.


(g)	The volumes are not in the pair of volumes of HRC/HODM/HORC/HMRCF/HOMRCF.


Notice:	After you set the HORC pair to “pairsplit -R”, the target volume of that HORC pair can be set as HIHSM’s reserved volume.  If you operate HORC pairs, please be careful.


(h)	The volumes are not HMRCF/HOMRCF’s reserved volumes.


(i)	The volumes are not Command Device.


(j)	The volumes are not set DCR.


(3)	Viewing History


	Users can see the history of volume moving (migration) by [History] button in HIHSM utility window.


�
3.18.6 Decision of volume moving (migration)





HIHSM supports decision of users about disk system performance tuning by logical volume moving (migration).  This section describes usage and points to notice about monitor function.





(1)	Inspecting utilization of system resources


	First of all, using monitoring function, a user investigates whether there exists overloaded resources, or imbalance of resource utilization.  Then the user tunes resource utilization in the manner described in the following clause.





Note:	due to average system resource utilization, there will be such a case as a portion of system performance will be negatively effected although total performance of a system will be improved.  For example, if there exists RAID groups A and B of utilization 20% and 90% respectively, and if the utilization will become 55% and 55% if a logical volume residing in parity group B moves parity group A.  Then response time of I/Os to parity group A will be increased while response time of I/Os and throughput to parity group B will be improved.





(2)	Tuning FBUS/MBUS utilization


	Since FBUSes and MBUSes are common resources in RAID300, migration of logical volumes does not improve system performance.





(3)	Tuning CHP utilization


	Migration of logical volumes does not improve CHP performance.  Therefore if CHPs are overloaded on an average, the user should consider installation of new CHAs.  And if the utilization of CHPs are imbalance, the user should consider that channel paths connecting to a CHA, which includes overloaded CHPs, is reconfigured into the connection to another CHA which includes CHPs of lower utilization.





�
(4)	Tuning DKP/DRR utilization


	If utilization of DRRs or DKPs is in high average, the user should consider to install new DKAs and HDDs.  After installation of DKAs and HDDs, logical volumes which had high traffic of write access (especially of sequential write access) should be migrated to a parity group in newly installed HDDs.





	If utilization of each DKP are imbalance, the user should consider migration of logical volumes from current parity group deployed under a DKA pair of high utilization to one under a DKA pair of lower utilization.  The estimate function cannot simulate the DKP utilization.  Therefore this method should be applied under the prospect of large improvement. For example, there would be least improvement in case of slight difference of utilization of each DKP, or if DRRs are comparatively in high utilization.





(5)	Tuning RAID group utilization


	If parity groups are in high utilization, the user should consider to install new HDDs.  After installation of HDDs, logical volume which had high traffic of I/Os should be migrated to a parity group in newly installed HDDs.





	If utilization of each parity group are imbalance, the user should consider migration of logical volumes from current parity group of high utilization to the one of lower utilization.





	These method should be applied under the prospect of large improvement.  There would be least improvement in case of slight difference of utilization of each parity group, or if DRRs or DKPs are comparatively in high utilization.





	When some kind of errors in the system, utilization of system resource can increase or be unbalanced.





�
3.18.7 Preset function





(1)	Preset function Overview


	Preset function provides typical tuning method of HIHSM based on parameters given by users, and performs tuning plan automatically.





(2)	Overview of tuning


	Tuning by HIHSM can be done by following steps repeatedly.


(a)	Monitoring information


(b)	Analyzing information


(c)	Making volume migration plan (decision of volume migration)


(d)	Moving volume (migration)


(a’) Monitoring information again to confirm condition and effect of the performed tuning.





	Preset function eases users’ work by providing typical tuning method of HIHSM based on parameters given by users, and performs tuning plan automatically.  When (b) Analyzing and (c) Making plan are done by users, it can make fine tuning.
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�
(3)	Process of tuning by preset function


(a)	Process of tuning by preset function


	Preset function performs following two process.


•	Making Plan: Detecting volumes that have problems by monitored information (disk utilization) and making plan of volume Migration


•	Migration: Moving volume by the plan.





	These two process are repeated by the cycle described above, and users give the cycle.  In preset function, this cycle is supposed from one day to one week or several weeks.





	Users can specify the term in which monitored information is used to make the plan from concern of users.  For example, users can specify the highest load term in a day or in a week as the referred term to making plan.
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�
(b)	Confirm and remaking of plan by users


	From making plan by preset function until migration, users can see the plan and delete it if needed.





	From making plan by preset function until migration, users can remake the plan manually with changing parameters.
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�
(4)	Making plan


(a)	Tuning based on disk utilization


	HIHSM monitors utilization of various system resources, but preset function uses disk utilization to make migration plan to solve disk neck as typical tuning method.  Users should refer other information if needed.


	Users also specified parameters for tuning based on disk utilization.  Users should these parameters for their system (preset function provides default value for these parameters roughly).





(b)	Hierarchy of parity groups and management by class


	Parity groups in DKC have hierarchy by drive type and RAID type.  HIHSM optimizes usage of this hierarchy.  Preset function manages this hierarchy as class (parity group set).


	Parity groups are divided into classes.  The classes are ordered from high level (high performance) to low level (low performance).  This classification is decided by performance of physical drive type of each parity group.
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	Preset function makes migration plan by the method described bellow.  Preset function uses monitored information in the term that users specify to be referred to make the plan.





�
(b-1) Management by maximum limit of disk utilization


	Maximum limit of disk utilization (parity group utilization) is specified to each parity group.  Users should specify this limit for their system. (HIHSM uses default value but you should set them.)


	In parity groups that exceed this limit, preset function makes plan of moving volumes in this parity group from this parity groups to another parity group in higher class.


	This avoids physical disk neck and provides load balancing of disk utilization.
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(b-2) Selection of volumes to migration


	In the migration plan described above, volumes of lager disk utilization are selected to be moved from the parity group that exceeds the limit to higher class.  Moving lager utilization volumes to higher performance class is expected to makes large tuning effect.  And lager utilization means lager amount of access from host, and this also makes large tuning effect.


	When the reserved (empty) volumes run short in the high class, volumes of smaller disk utilization are selected to be moved from higher class to lower class to make reserve volumes.
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	Preset function provides some criteria for you to select them, average of disk utilization, average of highest Nth value of disk utilization in the referred term, and a value considering sequential/random access pattern.





�
(b-3) Specifying maximum limit of disk utilization by users


	When same maximum limit of disk utilization described above is given to each class (parity group) classified by drive types, performance of each physical drive type makes performance of each class directly.


	When the users specify the limit to each class with bias, users can make the difference of performance of classes lager or smaller.


	Users can specify parity groups to fixed parity groups in which volumes do not be moved automatically. Preset function does not make a migration plan about fixed parity groups and volumes in the fixed parity groups.





(b-4) Notice for making plan


	HIHSM can make these plan only on the following conditions.


	•	HIHSM can estimate the disk utilization against all migrated parity groups.


	•	The disk utilization rate of all migrated parity groups are not over the maximum rate.  If the rate of one parity group is over.  HIHSM could not make a plan.





(b-5) Notice for reference term


	HIHSM could not use old information before the last volume migration in order to reduce the influence of performance by volume migration.


	Therefore, HIHSM sometimes fails making a plan by lack of information.








(5)	Moving (migration) by preset function


	Preset function performs moving (migration) process once a day at time specified by users.


	If there is a migration plan made by preset function at the time, volumes are moved by the plan.


	Users can specify limit to moving to avoid overload by moving (data copy) process.


	If the disk utilization of parity groups in which moving is started exceed the moving process limit, the moving in the parity group will be aborted.


	Users can specify time limit to moving.  If plan is not completed in the time limit, remain of plan will be executed in next day.  If the new plan will be made until the next migration time, those remain plans will be deleted before making the plan.
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