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STORAGE SYSTEM CLASS DISTINCTION CUES FOR RUN-TIME DATA MANAGEMENT

FIELD OF THE INVENTION

This invention relates to data management for managing data of a
storage system, and, more particularly, for managing data in a storage
system having a plurality of data storage resources of different
characteristics, and managing data entities of the storage system by

allocating the data storage resources.
BACKGROUND OF THE INVENTION

Data management typically comprises storing data entities at
selected data storage resources for subsequent access and/or archival
purposes. One example of a data management system comprises a data
migration system in which a new data entity is initially stored in a cache
memory, and destaged to a disk drive system, such as a RAID system, and,
as the data entity ages, it is migrated to a slower access system, such as
an optical or magnetic tape data storage library with removable media, and
then the removable media is archived on storage shelves. Another example
of a data management system 1s a backup system, in which a copy of the
data entity is produced and stored at duplicate and/or remote data storage
resources. Such data management is conducted in accordance with
predetermined algorithms. For example, the initial allocation and the
destaging and migration are typically established by an administrator, oxr
ig dictated by a predetermined algorithm, or employs defaults in the data
management system. As a specific example, US Patent Nd. 6,330,621 employs

“policies” in making the initial allocation of storage components.

When a data entity is subsequently accessed, it is typically staged
to a data storage resource directly coupled to the reguesting agent, and
other data entities are destaged from the coupled data storage resource to
make room for the accessed data entity. The destaging is conducted in
accordance with a predetermined algorithm, such as a LRU (least recently
used) algorithm. Some advanced data management systems, such as employed
in the IBM Enterprise Storage Server, have internal algorithms to identify
application data access patterns and then change their internal processing
algorithms in a predetermined manner to provide better performance,
especially for transactional computing. The data resource allocations are
thus done in accordance with predetermined algorithms or by hand-selection

determinations by the administrator in advance.
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SUMMARY OF THE INVENTION

The present invention comprises a data management system, a data
management allocation system, a data storage system, a method, and a
computer program product, for managing data of a storage system at
run-time, where the storage system has a plurality of data storage

resources of different characteristics.

In one embodiment, the data management system comprises at least one
class distinction cue associated with a class of data entities, the class
distinction cue comprising data management gu:l.dance information and
priority information related to the assoc1ated cléss of data entities; and
at least one data management allocation system for managing data entities
of the storage system by allocating the data storage resources and
providing operations of the storage system. At run-time, the data
management allocation system references the class distinction cue(s) prior
to conducting data management allocation with respect to a data entity of
the associated class, and, based on the priority information as compared
to other priority information related to the data storage resources,
selectively allocates the data storage resources and provides the
operations of the storage system in the data management allocation system

for the data entity.

’ In a further embodiment, the data management system comprises an
interface for providing and updating the class distinction cue(s)
associated with a class of data entities. A GUI may provide information
at the interface for providing and updating the class distinction cue or

cues.

In another embodiment, the data management system additionally
comprises an interface to a data management monitoring system that is
responsive to updates from the data management monitoring system for

updating the class distinction cue or cues.

In a still further embodiment, the class distinction cue is
effective for a predetermined term, and/or is coupled to other class
distinction cues, and the data management allocation system is responsive
to the predetermined term and/or coupling, selectively allocating and
reallocating the data storage resources and providing the operations of

the storage system for the data entity.
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In still another embodiment, the class distinction cue priority
information comprises at least one input/output attribute of the class of

data entities assoclated with the cue.

In a further embodiment, the class of data entities comprises any of
a LUN, group of LUNs, storage pool, and object.

In another embodiment, the class distinction cues are in the form of
a table.

In a still- further embodiment, a firﬁp in;erface is provided for
providing and updating the class distinction-cué?é) associated with a
class of data entities; and a second interface employing a user-oriented
protocol is provided for allowing updating the class distinction cue(s)
associated with a class of data entities. A GUI may provide information
at the second interface for updating the class distinction cue or cues

associated with a class of data entities.

In still another embodiment, the data management allocation system
comprises an access system, at run-time, referencing at least one class
distinction cue with respect to a data entity; a priority comparison
system comparing the priority information of the class distinction cue(s)
with respect to other priority information related to the data storage
resources; and an allocation system responding to the priority comparison,
selectively allocating the data storage resources and providing operations

of the storage system for the data entity.

In another embodiment, the data storage system comprises: a
plurality of data storage resources of different characteristics; at least
one class distinction cue associated with a class of data entities, said
at least one class distinction cue comprising data management guidance
information and priority information related to said associated class of
data entities; and at least one data management allocation system for
managing data entities of said storage system by allocating said data
storage resources and providing operationé of said storage system, said at
least one data management allocation system, at run-time, referencing said
at least one class distinction cue prior to conducting data management
allocation with respect to a data entity of said associated class, and,
based on said priority information as compared to other priority
information related to said data storage resources, selectively allocating
said data storage resources and providing said operations of said storage

system in sald data management allocation system for said data entity.
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In another embodiment, the data storage system comprises: a
plurality of data storage resources of different characteristics; at least
one class distinction cue associated with a class of data entities, said
at least one class distinction cue comprising data management guidance
information and priority information related to said associated class of
data entities; a first interface for providing and updating said at least
one class distinction cue associated with a class of data entities; a
second interface employing a user-oriented protocol allowing updating said
at least one class distinction cue associated with a class of data
entities; and at least one-data management allocation system for managing
data entities of said storage syétem by al;oqat%pg said data storage
resources and providing opefations of said storége system, said at least
one data management allocation system, at run-time, referencing said at
least one class distinction cue prior to conducting data management
allocation with respect to a data entity of said associated class, and,
based on said priority information as compared to other priority
information related to said data storage resources, selectively allocating
said data storage resources and providing said operations of said storage

system in said data management allocation system for said data entity.

In another embodiment, the method for managing data of a storage
system, in which the storage system has a plurality of data storage
resources of different characteristics, comprises the steps: providing at
least one class distinction cue associated with a class of data entities,
said at least one class distinction cue comprising data management
guidance information and priority information related to said associated
class of data entities; for a data entity of said associated class, at
run-time, referencing said at least one class distinction cue; and
subsequently, based on said priority information as compared to other
priority information related to said data storage resources, selectively
allocating said data storage resources and providing operations of said

storage system for said data entity.

In another embodiment of the method for managing data of a storage
system, the storage system has a plurality of data storage resources of
different characteristics, a first interface and a second interface, and
the method comprises the steps of: providing at least one class
distinction cue associated with a class of data entities, said at least
one class distinction cue comprising data management guidance information
and priority information related to said associated class of data entities
via said first interface; updating said at least one class distinction cue
associated with a class of data entities via said first interface, and via
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said second interface; for a data entity of said associated class, at
run-time, referencing said at least one class distinction cue; and
subsequently, based on said priority information as compared to other
priority information related to sald data storage resources, selectively
allocating said data storage resources and providing operations of said

storage system for said data entity.

In another embodiment the method for managing data entities of a
storage system, in which the storage system has a plurality of data
storage resources of diffefent characteristics, comprises the steps of: at
run-time, referencing at .least Qhetclass di;;ing;ion cue with respect to a
data entity, said at least one class distinction éue associated with a
class of data entities, sald at least one class distinction cue comprising
data management guidance information and priority information related to
saild associated class of data entities; comparing said priority
information of said at least one class distinction cue with respect to
other priority information related to sald data storage resources; and
based on said comparing step, selectively allocating said data storage
resources and providing operations of said storage system for said data

entity.

In another embodiment, the computer program product is usable with a
programmable computer processor system having computer readable program
code embodied therein. The programmable computer processor system is for
managing data of a storage system in which the storage system has a
plurality of data storage resources of different characteristics and the
computer program product comprises computer program readable code for

carrying out the method for managing data entities of a storage system.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example only, with
reference to a preferred embodiments thereof, as illustrated in the

accompanying drawings, in which:

FIG. 1 is a block diagram of a data processing system and storage
system with a data management system(s) which implement the present

invention;
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FIG. 2 is a flow chart depicting an embodiment of the present
invention for providing class distinction cues for the data management

system(s) of FIG. 1;

FIG. 3 is a flow chart depicting an embodiment of the present
invention for updating class distinction cues for the data management

system(s) of FIG. 1;

FIG. 4 is a diagrammatic representation of class distinction cues

for the data management system(s) of FIG. 1; and

FIG. 5 is a flow chart depicting an embodiment of computer

implemented methods of the present invention for run-time data management.

DETAILED DESCRIPTION OF THE INVENTION

This invention is described in preferred embodiments in the
following description with reference to the Figures, in which like numbers

represent the same or similar elements.

FIG. 1 illustrates in block diagram for an exemplary data processing
system and storage system 10 with a data management system(s) 12 which
implements the present invention. The exemplary storage system comprises
both local data storage resources 14 and remote data storage resources 15.
The data storage resources may comprise any server or servers and/or
complex of devices that are capable of providing for the storage of data.
The data storage resources comprise resources of different
characteristics. Examples include data storage subsystems such as the IBM
Enterprise Storage Server, cache memory (which may be a part of the
subsystem or server), flash memory, magnetic disk drives in single or in
RAID (redundant array of independent - or inexpensive - disks)
configuration, magnetic tape drives in single or in library subsystem
configuration, optical drives in single or in library subsystem

configuration, etc.

The data management system(s) 12 comprises at least one programmable
computer processor operating under the control of program code. The
programmable computer processor may comprise any processor device known in
the art, and may be implemented in a data storage server, - a host, or a
storage utility, or any storage facility between the host and the data
entity, as is known to those of skill in the art. The method of the
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bresent invention may be provided in the form of a computer program
product usable with a programmable computer processor having computer
readable program code embodied therein, and may be supplied to the
Programmable computer processor in any of various ways as are known to
those of skill in the art.

The data management system is controlled and administered by an
administrator, for example, by use of one or more workstations or
terminals and GUI (graphical user interface) interfaces 11, as is known in
the art. The data managemént system is also controlled by a programmable
interface for application programsito use, as wg}l as a monitoring system

to use, such as an end-to-end global monitor.

The exemplary data processing system and storage system 10 comprises
host(s) 18 which communicate with the data storage resources 14, 15.
Typically, the host(s) communicate with one or more end users, for
example, by use of one or more workstations or terminals 16, as is known

'

in the art.

Referring additionally to FIG. 2, in accordance with a preferred
embodiment of the present invention, the data management system 12
comprises at least one class distinction cue associated with a class of
data entities. The class of data entities (there may only be a single
data entity in a class) comprises any of a LUN (logical unit), group of
LUNs, storage pool, and object. A LUN may comprise a volume or data set,
or an application, and is typically mapped as a unit. A storage pool is a
set of LUNs that are typically related. A LUN may belong to more than
one, even different, storage pools. A directory of a LUN or of a storage
pool may itself be a LUN. An object is a generic term that comprises any
of a LUN, storage pool, or a grouping of data that can be treated
together. An application, such as a program product, may use a single
LUN, a single pool (a data base or file system), a group of pools (several
data bases and one or more file systems), or a group of objects in an

object store.

The class of data entities are arranged in the class because they
are to be treated alike for the purpose of data management. The data
management system 12 may have defaults for establishing classes of data
entities, and may have defaults for establishing at least one class
distinction cue associated with a class of data entities. The data
management system 12 may also be part of a program application or may

receive cues from a program application.
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Class distinction cues comprise data management guidance information
and priority information related to the associated class of data entities.
The term “cue” is employed to indicate that the cues are not a totally
pPredetermined data management procedure. Rather, a data management
allocation system is provided for managing data entities of the storage
system by allocating the data storage resources and providing operations
of the storage system, and, at run-time of a data management process for a
data entity, the data management allocation system references the class
distinction cue(g) prior to conducting data management allocation with
respect to a data entity of the associated class, and, based on the
priority information as .compared. to other Qrior%;y information related to
the data storage resources, selectively allocatés the data storage
resources and provides the operations of the storage system in the data
management allocation system for' the data entity. As defined herein,
*allocation’ comprises providing availability of, and access to, the data
storage resources. ‘“Run-time” comprises the initiation of a process or

application involving or requiring use of a data management process.

As illustrated in FIGS. 1 and 2, the data management system 12
comprises an interface 17 for providing and updating the class distinction
cue(s) associated with a class of data entities. A work station 11 and
GUI may provide information at the interface 17 for, e.g., an
administrator, to provide and update the class distinction cue or cues.
The term ‘“administrator” is defined as a person, or persons, or a program
or programs performing administration. The administrator 17, in step 20,
may create a class of data entities, may change a preexisting class of
data entities, or identify a preexisting class of data entities, and the
class is established by the data management system. As discussed above,
classes of data entities may also be established by means of defaults of
the data management system 12. Then, in step 21, the administrator 17
provides the class distinction cue or cues associated with the class of
data entities of step 20, which association is provided in the data
management system. Also as discussed above, the data management system 12

may have defaults for establishing class distinction cues.

FIGS. 1 and 3 illustrate three alternative ways of updating class
distinction cues. In one example, the administrator 17 provides the
updates via the interface 17. In another example, a second interface 19
employing a user-oriented protocol, or a system, or a system component, is
provided for allowing updating the class distinction cue(s) associated
with a class of data entities. A workstation 16 and GUI may provide

information at the second interface for updating the class distinction cue
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or cues associlated with a class of data entities. Examples of a
user-oriented protocol comprise HTML (HyperText Markup Language) or XML
(eXtended Markup Language) script. Other examples are known to those of
skill in the art. 1In a third example, the data management system
additionally comprises an interface to a data management monitoring system
23 (both part of the data management systems 12), and is responsive to
updates from the data management monitoring system for updating the class
distinction cue or cues. The data management monitoring system 23 is
defined as part of any of a data workload system, a storage management
system, or an end-to-end workload monitoring system that ties together
data workload and storage manageﬁeﬁt to manage the workload (applications
and thelr data) based on insﬁallatioﬂ, or user-defined, quality of service
requirements and attributes, such as priority, and that data be backed up

on a time-specific basis.

In the example of FIG. 3, the class of data entities is identified
in step 27 by the data management system 12 in accordance with the
selection at the first interface 17, the second interface 14, or the
monitoring system 23. Then, in step 28, in response to the updates
initiated by the interface 17, the second interface 14, or the monitoring
system 23, the data management system updates the class distinction cue or
cues associated with the class of data entities of step 27, which

association is provided in the data management system.

FIG. 4 represents class distinction cues associated with a class of
data entities. 1In FIG. 4, the class distinction cues are represented in
the form of a table 30, which may comprise a LUN itself, or which may be
accumulated with other tables by the data management system. The class
distinction cues may alternatively comprise a collection of separately

accessed words.

As discussed above, class distinction cues comprise data management
guidance information and priority information related to the associated

class of data entities.

In one embodiment, at least one class distinction cue priority
information comprises at least one input/output attribute 35 of the class
of data entities associated with the cue. Priorities are required for
selection between competing data entities for the same storage resource,
when that storage resource would otherwise be overloaded. Thus, high
priority applications or devices are given access to the high priority
data entities, and lower priority applications or devices are given access
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to the lower priority data entities. An example of input/output priority
attributes is numerical ordering of priorities. For example, a LUN or
storage pool having a migration application may be given a low
input/output priority, and a data entity to be migrated may also have a
low input/output priority, whereas a LUN or storage pool having a business
critical application may be given a high priority. This allows the most
important applications and data to have the best system response.

In one embodiment, a class distinction cue is effective for a
predetermined term, and/or-is coupled to other class distinction cues, as
illustrated by cues 37,. and the data management allocation system is
responsive to the predetermined term and/or coubling, selectively
allocating and reallocating the data storage resources and providing the

operations of the storage system for the data entity.

For example, a class distinction cue indicating that a data entity
has high input/output priority for a certain term comprises a cue for a
LUN which comprising a directory for use in stock exchange activity, where
the stock exchange is open on weékdays for certain hours, and the term .
extends from shortly before opening of the stock exchange until closing.

An example of a coupling of a class of data entities may be a
coupling to another use of the data entities subsequent to the term. Fox
example, the data entities may be accessed for billing and accounting
purposes subsequent to the term, and the subsequent access may be at a
different input/output priority 35. Another coupling may comprise a
coupling of a data entity of a pool to a subsequent use of the processed

data entity in another pool.

Another class distinction cue comprises the access pattern 38. As
one example, the access pattern cue indicates that the data entity is to
be read sequentially from beginning to end, such as seismic data. The
data management system may employ the class distinction cue to prestage
the data of the data entity. As another example, a class of data entities
are accessed on a small record random transactional basis during a term,
and then accessed on a sequential batch basis in the coupled use of the
data entities. Many access patterns are known to those of skill in the
art. Examples include read/write small record random, read/write small
record semi-random, read/write small record sequential, read/write small
record stride, read backward after write, etc. An access pattern may also

comprise a sequence of actions, for example, initially reading data
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sequentially for a while, and, at some point, reading the same data

sequentially backwards.

A further example of an access pattern class distinction cue 38
comprises a designation of a specific storage resource, for example, as
the point at which the data entity is to be unloaded and archived, or, if
an application, as the point at which the data entity is to focus its
operation. A still further example, the specific storage resource
specifies that the data entity is to be duplicated at a remote storage
resource. Another access ﬁattern class distinction cue comprises cache
management algorithms, e.g., by partitioniqgc aq§4by appending or

associating data entities.

Another class distinction cue comprises life management 39. As one
example, the life management class distinction cue may say that the data
entity in this class is to be maintained in its current form as a LUN, or
in the same storage pool, for 30 days from the last processing, and then
migrated to tape. Many life management arrangements are known to those of
skill in the art. An alternate life management class distinction cue 39
may be provided, in case the primary life management process cannot be

performed by the data management system.

Still another class distinction cue comprises availability
requirements 40. As an example, an availability requirement cue may
indicate that the data entity should always be synchronously copied. Many
availability requirements are known to those of skill in the art.

Examples comprise flash copying, swapping, etc. If the data entity is an
application, an availability requirement may be that the data for the
application should be made available in a certain way, such as flash
copied target. An alternate availability requirement class distinction
cue 40 may be that, if the data entity cannot be synchronously copied, the
data entity is asynchronously copied. A further availability class
distinction cue 40 may be that, if some performance threshold is not being
met, that the data is flash copled to make additional copies to speed

performance.

Another class distinction cue comprises the RAID level 41. As known
to those of skill in the art, RAID levels extend from RAID level 0, to
RAID levels of ever greater complexity and/or redundancy, and may employ
different types of resources, now extending to redundant tape or optical
drives, and to redundant libraries. An alternate RAID level 41 may
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indicate that, if the lower RAID level is unavailable, a higher level, or

different type of RAID is to be used.

Other class distinction cue requirements and/or attributes 45 may be

envisioned by those of sgkill in the art.

Referring to FIGS. 3 and 4, in accordance with a preferred
embodiment of the present invention, a user 19 updates the class
distinction cues 30, first identifying the class of data entities 27 whose
cue or cués are to be updated. This is accomplished, for example, with an
interface employing a GUT and user-oriented protocol. The user may then
update the cue or cues 28 with inforﬁation that is not easily knowable by
the administrator 17. As one example, a user may indicate in the class
distinction cue, that the access pattern 38 is, in additioh reading the
data entity of the class sequentially from beginning to end, the data
entity is reversed and re-read from end to beginning. Hence, the data
manaéément system, when accessing the updated cue, prestages the data in

the reverse direction.

In accordance with FIGS. 3 and 4, the class distinction cues are
dynamic and not fixed, and may be updated by both the user 19 and the
administrator 17, and may be updated automatically by a monitoring system

23.

An embodiment of a computer-implemented run-time method in
accordance with the present invention for implementing the use of the
class distinction cues is illustrated in FIG. 5. Rather than having the
administrator hand-select the storage resources and predetermine their use
in advance, the present invention provides the class distinction cues to
assist the data management system to evaluate the competing interests and
select the storage resources appropriate to the activity and data entity
at run-time, giving effect to the competing priorities, for example,

beginning at step 50.

In step 53, the data management system, or data management
allocation system, or allocation access system, accesses the class
distinction cue or cues, e.g., at table 30 of FIG. 4, for the data entity
of that class that is the subject of the run-time process. Multiple cues
for a plurality of data entities that represent aspects of a data
management process may be accessed at the same time. For example, a data

management application may comprise one data entity having one set of
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cues, and another data entity may be the target of the data management
application. ‘

In step 55 of FIG. 5, the data management system identifies data
storage resources consistent with the class distinction cues. Examples of
data storage resources are discussed above. In the event that multiple
data storage resources of the same type are available, the most available
data storage resources may be selected. For example, a RAID system whose
data has been migrated and has sufficient available space is selected over

one in the process of loading other data.

In step 57, the priorities;are compared w;;h respect to the
identified data storage resource(s). The priority comparison is conducted
by a priority comparison system, or the data management system, etc., as
above. The comparison is not just between the present data entity and
those of other classes whose data management processes are to be conducted
with respect to the identified data storage resource(sg), but also with
priorities of other, non—data management processes which are competing for

similar storage resources at the same time.

In step 60, the determination is made whether the present data
entity class distinction priority is higher than the priorities with
respect to those competing for the same identified data storage
resource(s). If not, in step 61, an alternate cue or cues may be
consulted, e.g., at table 30 of FIG. 4, for the data entity of that class
that is the subject of the run-time process. If there are alternate
cue(s), the process cycles back to step 55 of FIG. 5 to identify data

storage resources consistent with the alternate class distinction cue(s).

If not, the data management process which would, at run-time, use
the data storage resources is suspended in step 64. At some point, the
class distinction cues would again be accessed in step 53. The time
between step 64 and the re-initiation of step 53 may be dependent upon the
priority of the class of data entities that are the subject of the
run-time process, with the lower priority delay being 1onger'than a higher

priority delay.

If step 60 indicates that the present priority is highest, lower
priority competing data entities and processes are reallocated to
alternative storage resource(s) in step 63, or are suspended, and the data
entities saved, or an existing process is allowed to complete, freeing the
storage resource(s).

Once the data storage resource(s) are available, they are allocated
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to the present data entity in step 65, and the data management process
operations are initiated in step 66. The allocation is conducted by an

allocation system, or the data management system, etc., as above.

Step 70 is shown after step 66, but may .occur at any point in the
process of FIG. 5, and may appear at many locations in the process. In
step 70, the data management system determines whether there are term
and/or coupling class distinction cues for the present data entity. If
not, the class distinction.cue process is ended in step 74. If so, step
75 determines whether the term and/or coupling is effective at the present
time. For example, the term has‘nbt_yet started; ‘but is imminent, and
when started is “effective”. Alternatively, the term may have begun and
have resulted in reaching steps 70 and 75, and the steps are now
determining whether the end of the term has been reached, thus,
veffective”. As another example, steps 70 and 75 may be concerned with
the coupling, which may be coincident with the beginning of the present
data management process, and therefore “effective”’, or may be coincident

with the end of the present data management process, or another time.

If step 75 determines that the term and/or coupling is not
effective, the process cycles back to make the check again, in a loop,
perhaps with a time delay, until the term and/or coupling is effective.

Upon step 75 determining that the term and/or coupling is effective,
the run-time allocation or reallocation is initiated in step 77. This may
comprise another access of class distinction cues in step 53 in order to
conduct the run-time allocation or reallocation required by the term

and/or coupling.

The illustrated components of the data management system(s) and data
processing system and storage system of FIG. 1, and the arrangement of the
class distinction cues of FIG. 4 may be varied, combined, or combined
funictions may be separated, as is known to those of skill in the art. The
illustrated steps of FIGS. 2, 3 and 5 may be altered in sequence, omitted,

or other steps added, as is known to those of skill in the art.

According to a preferred embodiment of the present invention a data
management system has at least one class distinction cue associated with a
class of data entities. The class distinction cue comprises data
management guidance information and priority information related to the
associated class of data entities. For a data entity, at run-time, a data

management allocation run-time system references the class distinction cue
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or cues prior to conducting data management allocation or access, and,
based on the priority information as compared to other priority
‘information related to the data storage resources, selectively allocates
the data storage resources and provides the operations of the storage
system in the data management allocation system for the data entity.
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CLATMS

1. A data management system for managing data of a storage system, said
storage system having a plurality of data storage resources of
different characteristics, said data management system, comprising:

at least one class distinction cue associated with a class of data
entities, said at least one class distinction cue comprising data
management guidance information and priority information related to said

assoclated class of data -entities; and

at least one data management allocation system for managing data
entities of said storage system by allocating said data storage resources
and providing operations of said storage system, said at least one data
management allocation system, at run-time, referencing said at least. one
class distinction cue prior to conducting data management allocation with
respect to a data entity of said associated class, and, based on said
priority information as compared to other priority information related to
said data storage resources, selectively allocating said data storage
resources and providing said operations of said storage system in said

data management allocation system for said data entity.
2. The data management system of Claim 1, additionally comprising:

an interface for providing and updating said at least one class

distinction cue associated with a class of data entities.

3. The data management system of Claim 2, additionally comprising a GUI
for providing information at said interface for providing and updating
sald at least one class distinction cue associated with a class of data

entities.
4. The data management system of Claim 2, additionally comprising:

an interface to a data management monitoring system responsive to
updates from said data management monitoring system for updating said at

least one class distinction cue associated with a class of data entities.

5. The data management system of Claim 1, wherein said at least one
class distinction cue associated with a class of data entities is

effective for a predetermined term, and/or is coupled to other class
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distinction cues, and wherein said at least one data management allocation
system 1s responsive to said predetermined term and/or coupled class '
distinction cues, selectively allocating and/or reallocating said data

storage resources and providing said operations of said storage system in

said data management allocation system for said data entity.

6. The data management system of Claim 1, wherein said at least one
class distinction cue priority information comprises at least one
input/output attribute of said class of data entities associated with said

cue.
7. A data management system of either claim 2 or claim 3 additionally
comprising:

a second interface employing a user-oriented protocol allowing
updating said at least one class distinction cue associated with a class

of data entities.

8. . A method for managing data of a storage system, said storage system
having a plurality of data storage resources of different characteristics,

sald data management method comprising the steps of:

providing at least one class distinction cue associated with a.class
of data entities, said at least one class distinction cue comprising data
management guidance information and priority information related to said

associated class of data entities;

for a data entity of said associated class, at run-time, referencing

sald at least one class distinction cue; and

subsequently, based on sald priocrity information as compared to
other priority information related to said data storage resources,
selectively allocating said data storage resources and providing

operations of said storage system for said data entity.

9. The data management method of Claim 8, wherein said storage system
additionally comprises an interface to said cue, and wherein said

providing step comprises:

providing and updating said at least one class distinction cue

associated with a class of data entities via said interface.
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10. The data management method of Claim 9, wherein said storage system
additionally comprises a data management monitoring system, and said data

management method additionally comprises the step of:

responding to updates from sald data management monitoring system,
updating said at least one class distinction cue associated with a class

of data entities.
11. The data management method of Claim 8, wherein:

said step of providing at .least one g¢lass distinction cue
additionally comprises indicating said at least one class distinction cue
associated with a class of data entities is effective for a predetermined

term, and/or is coupled to other class distinction cues; and

sald steps of referencing said at least one class distinction cue
for a data entity, and of selectively allocating said data storage
resources and providing operations of said storage system for said data
entity, additionally comprise responding to said predetermined term and/or
coupled class distinction cues, selectively allocating and/or reallocating
said data storage resources and providing sald operations of said storage

system for said data entity.

12. The data management method of Claim 8, wherein said step of
providing said at least one class distinction cue comprises providing at
least one class distinction priority information input/output attribute of

said class of data entities associated with said cue.

13. A computer program product usable with a programmable computer
processor system having computer readable program code embodied therein,
sald programmable computer processor system for managing data of a storage
system, said storage system having a plurality of data storage resources
of different characteristics, sald computer program product comprising
computer program readable code for carrying out the method of any one of

claims 8 to 12.
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