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A system comprises memory, process code, and resource partitioning code, where the code Is executable by a processor. The
process code may spawn multiple processes that request for access to the memory. The resource partitioning code generates
resource partition objects and assigns processes to the resource partition objects. The processes may generate media store
objects for storage In the memory. The media store objects may correspond to media storage devices and/or the media files
accessed by the media storage devices. Access to the memory for storage of the media store objects of a process is based on
parametric rules of the corresponding resource partition object.
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ABSTRACT

A system comprises memory, process code, and resource partitioning code, where the
code iIs executable by a processor. The process code may spawn multiple processes that
request for access to the memory. The resource partitioning code generates resource partition
objects and assigns processes to the resource partition objects. The processes may generate
media store objects for storage in the memory. The media store objects may correspond to
media storage devices and/or the media files accessed by the media storage devices. Access
to the memory for storage of the media store objects of a process is based on parametric rules
of the corresponding resource partition object.
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MEDIA PROCESSING SYSTEM HAVING RESOURCE PARTITIONING

INVENTORS:

Michael Kisel
Tim Jenkins
Dan Cardmore
Gilles Roy
Peter van der Veen

BACKGROUND OF THE INVENTION

1. Technical Field.

[001] This invention relates to the management of resources in a media processing system.

2. Related Art.
[002] Computers, embedded controllers, and other processing systems may include a
number of finite resources that are allocatable to processes executed by the system. Such

finite resources may include memory, communication bandwidth resources, interrupt
handling resources, and other resources. The management of such allocatable resources may
have an impact on the operation and/or efficiency of the processing system.

[003] System memory may be one such finite allocatable resource. Processes may reserve

fixed-sized portions of memory for use by the process. The fixed-sized memory portions are

used by the process but may include portions that are never used by the process. This may

result in a lack of free memory that blocks or delays other processes. A process may also
reserve access to all or a portion of an 1/0 device and thereby block access of the 1/0 device

to other processes.

SUMMARY

[004] A system comprises memory, process code, and resource partitioning code, where the

code is executable by a processor. The process code may spawn multiple processes that
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request for access to the memory. The resource partitioning code generates resource partition
objects and assigns processes to the resource partition objects. The processes may generate
media store objects for storage in the memory. The media store objects may correspond to
media storage devices and/or the media files accessed by the media storage devices. Access
to the memory for storage of the media store objects of a process is based on parametric rules
of the corresponding resource partition object.

[005] Other systems, methods, features and advantages of the system will be, or will
become, apparent to one with skill in the art upon examination of the following figures and
detailed description. It is intended that all such additional systems, methods, features and
advantages be included within this description, be within the scope of the invention, and be

protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[006] The invention can be better understood with reference to the following drawings and
description. The components in the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the invention. Moreover, in the figures, like
referenced numerals designate corresponding parts throughout the different views.

[007] Figure 1 is a processing system having resource partitioning of media objects.

[008] Figure 2 shows communication between components of a media processing system
having partitioned resource allocation management.

[009] Figure 3 is a process for implementing resource partitioning.

[0010] Figure 4 is a process that may destroy a resource partition.

[0011] Figure 5 is a process that may request a resource governed by resource partition
characteristics.

[0012] Figure 6 is a process that may release a resource governed by resource partition
characteristics.

[0013] Figure 7 is a process that may request a resource reservation from a resource partition

hierarchy.

[0014] Figure 8 is a process that may release a resource reservation to a resource partition

hierarchy.
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[0015] Figure 9 is a process for accounting an allocation of a resource to a process in a
resource partition hierarchy.
[0016] Figure 10 is a process that may be used for accounting a deallocation ot a resource in

a resource partition hierarchy.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] Figure 1 i1s a processing system 100 having resource management of media store
objects, where the media store objects are stored in memory as data representing physical
storage devices and/or media files stored on such devices. System 100 may include one or
more processors 105, memory such as read only memory (ROM) 110 and random access
memory 120, persistent storage 115 and an I/O (input/output) interface 125. System 100 also
may include a user interface 130 that may support the playing and presentation of media and
multimedia content based on, for example, user interaction through the user intertace 130.
The user interface 130 may include one or more display screens, audio amplifiers and
speakers, hard-wired or wireless headsets or earphones, and similar audio and/or visual
devices.

[0018] Processor 105 may access media storage devices 155 of system 100. In Figure 1,
media storage devices 155 may be accessed through I/O 125, but other additional
and/alternative access architectures may also be used. The media storage devices 155 In
system 100 may include an optical disk drive 160, a GPS device 165, and one or more
universal serial bus (USB) devices 170 and 173. Optical disk drive 160 may be adapted to
play and/or provide information relating to media, such as songs, video, or similar media
content, from a CD and/or DVD. GPS device 165 may be adapted to provide information
and/or media relating to geographical locations (e.g., maps, locations of interest, and other
media). USB devices 170 and 173 may be adapted to receive removable non-volatile storage
having media content.

[0019] Persistent storage 115 may comprise a hard disk drive, floppy disk drive, optical drive
or other non-volatile memory and any corresponding ports and/or connectors. It may be a
non-rotating media device, such as non-volatile memory implemented in an integrated circuit
format (i.e. FLASH memory, etc.). The persistent storage 115 need not be limited to a single

memory structure. Rather, the persistent storage 115 may include a number of separate
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storage devices of the same type (e.g., all FLASH memory) and/or separate storage devices
of different types (e.g., one or more FLASH memory units and one or more hard disk drives).
[0020] Persistent storage 115 may also be used as a media storage device. In Figure 1,
persistent storage 115 may include media content 175 such as media content ripped from CDs
and/or DVDs inserted into the optical disk drive 160, media content that is downloaded using
wired and/or wireless communication with a local area network, wide area network, and/or

the Internet. Media content 175 may also include media and/or media data from or for use by

GPS 165 as well as media and/or media data copied from non-volatile memory inserted into
the USB devices 170 and 173.

[0021] Read only memory (ROM) 110 may retain operating system code 135, resource
management/partitioning code 140, and media application/processing code 145. The code
135, 140, and 145, may be transferred to random access memory 120 where it may be
executed by the processor 105. The transfer of the code may be take place during a boot
operation of the system 100 and/or in response to a request from a process for access to the
code and/or operations performed through execution of the code.

[0022] The operating system code 135 may control the interaction between high-level
application code (e.g., media applications 145 and corresponding media processes) and
hardware components, including memory devices 110 and 120, persistent storage 115,
interface devices 125 and 130, and media storage devices 155. Resource
management/partitioning code 140 may be part of the operating system code 135, code that is
exterior to the operating system code 140, and/or a combination of both. The resource
management/partitioning code 140 may be stored in a medium local to and/or remote of
operating system code 135. In some systems, the resource management/partitioning code 140
may be stored in persistent storage 115, or in some other storage medium local to and/or
remote of system 100. When the processing system 100 is linked with other computers
and/or storage devices through I/O interface 125, the resource management/partitioning code
140 may be stored remotely and downloaded to processing system 100 as needed. Figure 1
illustrates initial storage of the resource management/partitioning code 140 in read only
memory 110 and subsequent transfer to random access memory 120 for execution by

processor 103.

[0023] System 100 may include one or more media store objects 180. The media store

objects 180 are stored as data in system memory and are associated with each of the storage
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devices 155. A single media store objects may be associated with a respective media storage
device 155. Additionally, or alternatively, multiple media store objects may be associated
with the media storage devices. Each media store object may represent a storage device
and/or media files accessed by the storage device.

[0024] The media store objects 180 may be organized as one or more databases, where the
media store objects 180 are instantiated by one or more of the processes and/or threads
(collectively "processes") of the media applications 145. Each media store objects 180 may
include metadata identifying various characteristics of image files, audio files (e.g., songs,
audio books, and other audio file types), video files, and/or other multimedia files found on a
respective storage device 155. In the case of an image file, the metadata information may
include a title, textual description, copyright information, camera make and model used to
generate the image, the date and time at which the image was generated, and/or other
metadata 1dentifying characteristics of the image file. Metadata for such image files may
include information corresponding to generally accepted standards, such as the EXIF
standard. In the case of an audio file, such as a song file, the information may include song
name, album name, track number, album cover graphics, lyrics, artist, label, release year and
musical genre. In the case of a video file, the information may include descriptive,
administrative and structural information, including title, director, producer, digital rights
management data, data format and encoding. The metadata for each media file type may
iInclude information corresponding to generally accepted standards currently used for each
media file type and may also be extended to proprietary and future metadata information for
media files.

[0025] Media store objects 180 may be stored on one or more of the memory devices of
system 100. System 100 shows the media store objects 180 on random access memory 120
and persistent storage 115. Additionally, or in the alternative, the media store objects 180

may be stored on a single memory type in system 100 and/or memory storage remote to

system 100.

[0026] The processes of the media applications 145 may generate media store objects 180
when the media storage device is added to system 100 and/or when media files become
available to one or more of the storage devices 155. The media store objects 180 may be
removed when the corresponding media files are no longer accessible to the corresponding

storage device and/or when the media storage device is removed from the system 100. The
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processes all of the media applications 145 may not relinquish the physical memory used by
the media store objects 180 for use by other processes of the media application 145. This
may block use of the memory resource by other processes. Alternatively, a media process of
an application 145 associated with one or more of the storage devices 155 may completely
relinquish the physical memory used by the corresponding media store objects. This may
increase the amount of time it takes before the media files on a storage device 155 are
accessible to a media process.

[0027] The resource management/partitioning code 140 may be executed by the processor
105 to organize and control access to the various allocatable computer resources used by the
processes of the media applications 145. The computer resource may include memory that is
internal and/or external to the system, memory that i1s suitable for direct memory access
(DMA), and/or memory that i1s incompatible with DMA control. The computer resource may
additionally, or in the alternative, include, other resources allocatable based on media content
accessible to the each of the media storage devices 155 and/or associated with the operation
of one or more of the storage devices 155, interfaces 125 and 130, USB devices 170 and 173,
or other resource used by a media process. For purposes of the following description, the
computer resource may be memory resources, although the description may be applicable to
other media related resources.

[0028] Figure 2 shows communication between components of a processing system having
partitioned resource allocation management. The components shown in Figure 2 may include
a partitioning module 300 in communication with process 205 as well as with a resource
allocator 210. The resource allocator 210 may be part of the resource
management/partitioning code 140 and may coordinate access to resources, such as memory
storage, requested at 200 by process 205. The operations and communications used by
resource allocator 210 may vary depending on the nature of the resource being allocated. The
resource allocator 210 may respond to the requests by reserving the requested resource for

use by the process 205. It may also return corresponding confirmations, mappings, and/or

resource allocation data 215 back to the requesting process 205.

[0029] The partitioning module 300 also may be part of the resource management code 143.
The partitioning module 300 may receive one or more resource requests 200 issued by the
process 205 and manipulate one or more of the resource requests 200 to provide new and/or

modified requests to the resource allocator 210. The partitioning module 300 may also

6



10

15

20

25

30

CA 02699841 2010-04-13

validate and/or deny requests to enforce parametric rules for a partition corresponding to the
requested resource. The partitioning module 300 may also arbitrate communications between
the resource allocator 210 and the process 205. For example, the partitioning module 300
may Intercept and/or manipulate and/or validate the communication of confirmations,
mappings and/or resource allocation data 215 returned to the process 205.

[0030] The partitioning module 300 may define and manage new partitions and classes in
response to requests by the processes for media store resources. For example, the partitioning
module 300 may set minimum and maximum values for resource constraints and/or
parameters for the partitions as well as other partition properties.

[0031] When a process instantiates an object associated with one or more of the media
storage devices 153, the class of resource that the object uses may be different than the class
of resources for another object instantiated by the same process. Resource classes may be
supported by the partitioning module 300 so that different classes of resources (e.g., resources
with different attributes) may be independently partitioned. If a process uses a particular
class of resource, that process may be associated with a partition object of that class,
independent of the resource classes used by other process.

[0032] The components of Figure 2 may in stand sheet objects of classes, where the classes
may distinguish between levels of importance and/or costs of resources. Memory compatible
with a DMA controller may be distinguished from memory that may not be compatible with a
DMA controller. DMA compatible memory may be used for general purposes. However, all
of the DMA compatible memory need not be allocated for general use. If the memory is not
difterentiated, DMA compatible memory may not be available to satisfy a request from a
process that solely requires DMA compatible memory. By partitioning objects of different
resource classes separately using different parameters, and associating a single process with
more than one partition object, resource requirements of processes for both DMA compatible
and non-DMA memory may be met. A similar approach may be taken with respect to other
system resources.

[0033] When the partitioning module 300 generates objects for partitioning resources, each
object of a resource class may be partitioned independently. A resource partition object may
represent a single class of resource. If a process instantiates objects that use different classes

of resources, each object may be associated with a different partition.
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[0034] The partitioning module 300 may generate partition groups that allow a single,
arbitrarily named, pseudo-partition to represent other real partitions. This capability may
allow association of resource partitions of different types (or classes) using a single specified
name. Furthermore, partitions of different resource classes may be associated with one
another using the single specified name. This capability may alternatively be provided as a
layer on top of the resource partitioning design.
[0035] Resource partition objects of a given resource class may nest. Newly created resource
partition objects may subdivide a parent partition to form a partition hierarchy. Nesting may
be used to constrain a newly created partition objects with the attributes of one or more
related partition objects.
[0036] Memory resources may be available to support the media storage devices 155 and
corresponding media files. The processes of the media applications 145 may generate media
objects that are in concurrent communication, either directly or indirectly, with the media
storage devices 155. Processing system 100 includes four media storage devices and, as
such, may support at least four concurrent media store objects. Four database partition
objects with minimums and maximums parameters for allocation of one or more of the
resources may be generated so that the processing system 100 may handle media store objects
for all four sources. For example, system 100 may create a memory stores object associated
with media files on a non-volatile memory card engaged with USB device 170. The memory
partition may include a maximum of 25% to store photograph-related data, 25% for movies,
and 50% for audio files. The same or different proportions may be used for other partitions
created for each media storage device 153.
[0037] The database for the media store objects may organize in a table architecture. When
media is inserted into a media storage device 155, the maximum number of database table
entries may be determined by the formula:

max entries = min(device max,

number available - sum(all other devices' unused reserves) )

Using this determination, the maximum number of database table entries may be the lesser of
the device's maximum number of entries or the number of entries currently available less the
sum of the unused reserve entries of all other devices. The maximum number of media store
objects 180 that may be available to a resource allocation of a partition object may be the

minimum of N for that partition and the total objects available on the system less the sum of
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the unused reserves of all other partitions, where an unused reserve is M minus the number of
allocated objects for the partition (this may be limited to “0” in cases where the partition has
allocated more than M objects). This determination may assume that the implementation
allocates the objects for each partition out of a common pool, which may allow flexible and

dynamic allocation of objects.

Resource Partition Attributes and Policies

[0038] A resource partition class may be an entity that represents the attributes and
parametric rules which govern the use of a resource. Resource partition classes may have the
following configurable attributes that may define a given level of accessibility to the resource
by competing processes:

1. minimum size (guarantee); the minimum size attribute may specify the amount of a
particular class of resource that may be reserved for exclusive use by processes which are
associated with the partition; and

1. maximum size (restriction); the maximum size attribute may specify the amount of a
particular class of resource that may never be exceeded for use by processes which are
associated with the partition.

[0039] Some results of these attributes may include:

1. Reserved resource

. A non-zero minimum value may be used to represent a reservation and not an
allocation. When a non-zero minimum value is configured for a resource partition object, the
media store resource may be reserved for exclusive use by that resource partition object in the
resource allocator for that resource class (e.g., memory storage for the media store objects).
It need not be pre-allocated; and

¢ Allocations made against resource partition objects with reservations may be

accounted against unused reservations first and against available discretionary resource
capacity second;

11. Discretionary resource

. The difference between the maximum and minimum values for a resource partition
object may represent the amount of discretionary resource of that resource class (e.g.,
memory) available for the creation of media store objects associated with the resource

partition class. The value may be zero; and
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. Access to discretionary resource capacity (e.g., discretionary, non-allocated memory)
may be dependent upon system partition configuration and may not guarantee availability of

the resource.

Discretionary capacity may be allocated as it is requested by a process, but other allocating

rules may also be used.

Resource Partition Types

[0040] A variety of attributes and parametric rules may define a resource partition class.
Partitioning configurations may include :

1. “Open” use case; minimum = 0, maximum = no limit; discretionary only;

Resource allocations made for media store objects associated with this partition type may be
subject to the availability of discretionary capacity of the resource. There may be no limit
(beyond the limit of physical resources available to the resource allocator 210 for the object)
to the amount of the resource that may be requested by a process. Allocations made for
media store objects of processes associated with this resource partition class may not succeed.
This partition configuration may create an environment similar to the case when there is no
resource partitioning. If resource capacity is available, the allocation request may succeed
(notwithstanding factors unrelated to availability), otherwise it may fail.

2. “Guarantee” use case; minimum = N, maximum = no limit, reserved + discretionary;
“N” capacity of the respective resource class may be reserved and available for allocation to
media store objects generated by processes associated with the resource partition. There may
be no limit (beyond the limit of physical resources available to the resource allocator 210 of
that class) to the amount of the resource (e.g., memory) that may be requested. This partition
configuration may be used when objects associated with this resource partition will require a
specific amount of the resource. Further resource requirements may be governed by the
parametric rules for discretionary resource allocations.

3. “Restricted” use case; minimum = 0, maximum = N, discretionary only;

Resource allocations made for media store objects generated by a process associated with this
resource partition type are subject to the availability of discretionary capacity and,

furthermore, may not exceed the limit of “N” capacity. This partition configuration may be
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used when it is not known what the resource requirements are for the objects of the processes
associated with this resource partition. The “N” capacity limit may not be exceeded.

4. “Sandbox” use case; minimum = N, maximum = N, reserved only;

“N” capacity, and only “N” capacity of the respective resource class may be reserved and
available for allocation to media store objects generated by processes associated with the
resource partition object. This partition configuration may be used when the resource
requirements for the media store objects of processes associated with this partition are known
and/or for situations where a course subdivision of the available resource class is desired.
This configuration may allocate resources for further subdivision (using any of the defined
partition configurations) by other processes.

5. "Guaranteed-Restricted" use case; minimum = M, maximum = N, reserved + limited
discretionary;

Resource allocations made for media store objects generated by processes associated with
this resource partition type are subject to the availability of discretionary capacity and
furthermore may not exceed the limit of "N" capacity. Further, a capacity of "M" of the
resource class may be reserved. M may be less than N. When M equals N, this becomes the
"Sandbox" case. This partition configuration may be used to guarantee the ability of the
system to satisfy resource requests for media store objects generated by processes associated
with this partition while at the same limiting its ability to consume all available discretionary
reSOurces.

[0041] Partitions are not limited to a fixed number of types. Another configuration might
combine the guarantee and restricted types. This configuration may specify a reserved
capacity but allow for a “not to exceed” buffer of discretionary allocations. This
configuration may be used to assist in tuning a sandbox or for accommodating transient
resource allocations in a guarantee partition.

[0042] Partitions may be established at run time and/or at the time a bootable image is built
using run-time APIs and build-time tools. Partitions may be dynamic. An "open" partition
may be dynamically changed to a "closed" one (or changed to any other partition type) when

the minimum and/or maximum values are changed at run time.
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Resource Partition Configurations
[0043] Using the various partition types, resource partitions may be organized into various

topologies or configurations that allow them to be useful. The resource partitioning module
may create a root partition that does not have a parent partition. Resource partition
topologies may either be flat, in which all resource partitions are root partitions, or
hierarchical, in which at least one root partition exists with one or more child partitions
beneath it. In a flat topology, the attributes specified for a resource partition are not based on
the attributes of any other resource partition. Resource partitions of any type may be created
so long as the parametric rules for creation are satisfied.

[0044] In a hierarchical topology, the attributes of a parent resource partition may constrain
the attributes of the child. The following parametric rules may be used in a resource partition

hierarchy:

. The rule of subdivision is that when a partition is created as the child of an existing
partition, a non-zero minimum configured in the child may be accounted as an allocation to
the parent partition. If the parent partition has any unallocated reserved capacity, it may be
used to satisfy some or all of the child reservation. This reservation may be accounted up the
entire resource partition hierarchy until it 1s fully accounted for in either a parent partition or

some combination of parent partitions and the allocator for the resource class.

. When an allocation i1s made for a resource in a child partition, the allocation may be
accounted for in the partition hierarchy. Enough “free space” should exist in the hierarchy in
order for an allocation to succeed.

[0045] Partition rules govern whether the allocation of capacity will be allowed to proceed.
There are many other reasons unrelated to availability that might prevent the resource
allocator 210 for a given class of resource from satisfying an allocation request. For
example, 1f the resource 1s memory, a request for a contiguous block of physical memory
may not exceed the size rules of the partition, but due to internal fragmentation, may not be
able to be satisfied by the allocator for the memory class.

[0046] The parametric rules governing the use of the attributes may be as follows:

¢ The maximum size attribute is always >= the minimum size attribute;

. The minimum/maximum size attributes have a range from 0 to unlimited;

and

. Minimum and maximum values can be modified subject to the aforementioned

12
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parametric rules.

Pseudo Partitions or Partition Groups

[0047] A real partition may be a partition of a resource class. Pseudo partitions and partition
group names may be used to group real partitions for convenience. A real partition may be a
partition with attributes and policies that refer to an actual resource. A group name may be a
reference to a collection of real partitions. A pseudo partition may be an alias for a real
partition. Group names and pseudo partitions may be used to simplify process associations
by allowing association between a process and a single group name and, by extension, to a
collection of real partitions through their respective pseudo partitions. Group names and
pseudo partitions may also be used to link differing resource types through a common

partition name.

Process Association with Resource Partitions

[0048] When a process is created, optional parameters to posix spawn(), or whatever process
spawning primitive the operating system provides, allow the specification of resource
partition(s) with which the spawned process should be associated. If nothing is specified, the
default behaviour may include associating the spawned process with the same partition(s) as
those of the caller. A forked process may be associated with the same partition(s) as the
parent. The decision for inheritance behaviour may be specified on a per resource class basis.
[0049] By utilizing APIs, processes may be able to associate themselves with partitions, (e.g.,
self-initiated). Similarly, a system controller application may utilize the same API’s to effect
associations for other processes without coordinating with those processes or without the
processes being aware that such associations have been effected on their behalf. In some
systems, restrictions may be imposed that prevent incorrect configurations that use pseudo

and real partition with the same process. These restrictions may prevent an association with

the same process.

Resource Partition Metrics

[0050] The resource partition metrics account for the available system resources and their

usage. Applications may retrieve the following information:

. creation configuration (attributes and policies at the time the partition was created);

13
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. current partition usage; and

. highest partition size.

Resource Partition Events

[0051] When an application attempts to allocate more resource capacity than is permitted by
the resource partition that the process is associated with, the allocation request may fail and
return the appropriate error condition to the requestor. A privileged process may register to
be notified for various partition events. Notification may be delivered by a message or signal
to a designated thread of the registered process or by any other form or inter-process
communication or thread synchronization primitive provided by the operating system. These

events may include, for example:

. size change events (threshold crossing and delta change);
. configuration change events (including, for example, failed attempts);
. process association and disassociation events (including, for example, failed

attempts); and

. child partition creation and destruction events (including, for example, failed
attempts).

Similar information may be available for the resource class as a whole.

[0052] An implementation of the partitioning module 300 is presented in the diagrams of
Figures 3 through 10. As shown in Figure 3, when a running process 400 issues a command
to establish a partition, the partitioning module 300 determines whether the process has the
authorization or permission to create the partition (403). If authorization is not received, then
the request fails at 420, and control may return to the running process at 400. If the process
has permission to create a partition, then the partitioning module 300 determines at 405
whether the requested resource partition will have a parent. If the resource partition does not

have a parent, then the resource partition is a root partition, and control may pass to 415. If
the partition will have a parent, then the process determines whether the requested partition
parameters are valid at 410 by inspecting the partition hierarchy in which the new partition is
being created. If the configuration parameters are not valid, then the partition request fails at
420. A notification may be issued on failure, or control may be to the requesting process

either for another attempt or to abandon the attempt.
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[0053] If the requested partition parameters are valid, then it may be determined at 415
whether the partition parameters include a resource reservation. If not, then a resource
partition may be created at 425. If the partition parameters include a reservation, then a
reservation may be requested from the partition hierarchy, if one exists. The request
propagates up the hierarchy until 1t is satistied by one or more parent partitions and/or from
the resource allocator at 430 for the resource class. If the new partition is a root partition, the
request may be sent to the resource allocator 210 for the resource class. In either case, if the
reservation is satisfied at 435, then the resource partition may be created at 425 and control
may return to the requesting process. If the reservation is not satisfied, then the request fails
at 420.

[0054] Figure 4 is a process for destroying a partition. When the running process 400 issues
on¢ or more commands to destroy a partition, the partitioning module 300 determines
whether the process has the authorization or permission to destroy the partition at 505. If not,
then a fail request may be i1ssued at 525, and control may return to the running process 400.
It the process has permission to destroy a partition, then it determines at 510 whether the
identified resource partition has a zero size. If it does not, then the request fails at 525. If it
does have a zero size, then control passes to 515, where the process determines whether the
partition parameters allow deletion. A partition will not have a zero size if there are any
processes or resource objects still associated with 1t. Processes should disassociate and the
media store objects released before a partition may be destroyed.

[0053] If the parameters do not allow deletion, then the request fails at 525. If the parameters
allow deletion, then the process determines whether the partition parameters include a
reservation at 520. If they do not, then the partition may be destroyed at 530, and control
may return to the running process at 400. If the partition parameters include a reservation,

then the reservation may be released to the partition hierarchy at 535 before the partition is

destroyed at 530. Figure 8 is a process for releasing a reservation to the partition hierarchy of
535.

[0056] Figure 5 is a process for allocating a partition resource at runtime. When the software
process 400 requests resource, the partitioning module determines whether the partition
hierarchy has free space at 640. If the resource is not available, then the request fails and
process control may pass to 645. This failure may be reported to one or more processes

pursuant to an attempt to reexecute the request. If the resource is available, then the resource
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may be requested from the resource allocator at 650. The request to the resource allocator

210 may include a number of different parameters such as the amount of the allocation
request that may be accounted to a previously established reservation, which portion should
be accounted to an unreserved resource, and other media resource parameters of the type
noted above. If resource allocation 1s successful at 655, then the resource may be accounted
for at 660 and control may return to the requesting process to continue processing. If the
allocation 1s not successful, then the request fails 645, then a failure notification may be
issued before returning control to the requesting process. In the event of a failure, there is no
impact on the resource allocation, so there is no need to perform any accounting exercise.
[0057] The elected or automatic release of a resource may follow the process shown in
Figure 6. When a resource is no longer required, the process 400 issues a resource release
command at 770. If it is determined at 775 that the resource release was successful, then the
resource release may be accounted for at 780 so that the released resource may become
available for other processes. If the resource release instruction has insufficient permissions,
or otherwise has bad parameters, the release is unsuccessful at 775 and the resource remains
accounted for as in use.

[0058] Figure 7 1s a process for requesting a reservation from a resource partition hierarchy.
The process begins with a query to establish whether the partition has a parent at 805. If it
does, then a query may be made to determine whether the partition has a reserved resource
810. It the partition has a reserved resource, then the minimum of the (unallocated
reservation and the reservation request) may be accounted for as an allocation at 815. The
process then determines at 820, whether the reservation request fully satisfies the available
partition reservation. If so, then control may return to 430 of Figure 4 at 830. If not, then a
new reservation request may be calculated at 825.

[0059] It 1t 1s determined at 805 that the partition does not have a parent, then the new
reservation may be requested from the allocator for the class 835. If the reservation is
successtul at 840, then control may return to 430 of Figure 4. If the reservation is determined
to be unsuccessful at 840, then a fail request may be issued 845 and control returned to 430 of
Figure 4.

[0060] Figure 8 is a process for deallocating a reservation from a resource partition hierarchy.

The process may begin with a query to establish whether the partition being deallocated has a

parent at 905. If it does, then a query may be made to determine whether the partition has a
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reserved resource 910. If the partition has a reserved resource, then the account reservation
may be released as a deallocation at 915. The process may determine whether any portion of
the reservation being released needs to propagate up the partition hierarchy at 920. This may
occur when the original reservation (treated as an allocation in the hierarchy) may be satistied
from reservations of partitions higher up in the partition hierarchy. If satisfied, then the
remaining reservation to be released may be calculated at 925 and control may return to 905
so that this release can be completed. Otherwise, control may return to 535 of Figure 5 (935).
[0061] At 9035, the process may determine that the partition does not have a parent. As a
result, the reservation may be released back to the allocator for the class, at 930. Control may
return to 535 of Figure 4 (935).

[0062] Figure 9 is a process for accounting for allocation in a partition hierarchy may occur.
The process may begin by determining the amount of the resource to allocate in the partition
at 1005. The process may determine whether the allocation i1s greater than the unused
reserved space for the partition at 1010. If not greater than the unused reserved space, then
control may be returned to 660 of Figure 5 (1025).

[0063] It the allocation i1s greater than the unused reserved space for the partition, then the
process may determine whether the partition has a parent at 1020. If the partition does not
have a parent, then control may return to 660 of Figure 5 (1025). If the partition has a parent,
then the portion of the allocation that is greater than the unused reservation may be calculated
at 10135, and control may return to 1005 so that the allocation can be accounted for. The
process may continue looping up through the hierarchy at 1020 to account for the allocation
on all levels.

[0064] Figure 10 is a process for resource deallocation. The process may begin by
determining the amount of the resource to deallocate in the partition at 1105. The process
may determine at 1110 whether the deallocation is greater than the discretionary amount of
the resource used for the partition. If not, then control may return to 780 of Figure 6 (1125).
[0065] It the deallocation is greater than the discretionary unused resource for the partition
then it may be determined whether the partition has a parent at 1120. If the partition does not
have a parent, then control may return to 780 of Figure 6 (1125). If the partition has a parent,
then the process may calculate the portion of the deallocation that is greater than the

discretionary unused reservation at 1015. Control may return to 1105 so that the deallocation
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may be accounted for. The process may loop up through the hierarchy at 1120 to account for
the allocation on all levels of the hierarchy.

[0066] System 100 may be implemented in a vehicle telematics system that may
communicate with a transmitter/transceiver (e.g., a Bluetooth device or the like) at a
particular location, such as a gas station. While at the location, media content may be
downloaded to the system 100. The media content may include movies, local advertisements,
maps, lists of local restaurants, motels, and other information. The information for the
multimedia content and the GPS waypoint content may or may not share the same database.
[f the GPS waypoints and routes are stored in the same database as the multimedia system's
media store objects, then the highest level partition may be split between these functions.
The GPS partition may be further partitioned into minimums and maximums for waypoints
and routes. The multimedia partition may be subpartitioned into the minimums and
maximums for the possible multimedia devices that can be in the system at one time. The
movie itself may be stored on a hard drive outside the metadata partition.

[0067] The methods and descriptions of the system provided herein may be encoded in a
signal bearing medium, a computer readable medium or a computer readable storage medium
such as a memory that may comprise unitary or separate logic, programmed within a device
such as one or more integrated circuits, or processed by a controller or a computer. If the
methods are performed by software, the software or logic may reside in a memory resident to
or Interfaced to one or more processors or controllers, a wireless communication interface, a
wireless system, a powertrain controller, an entertainment and/or comfort controller of a
vehicle or non-volatile or volatile memory remote from or resident to a the device 300. The
memory may retain an ordered listing of executable instructions for implementing logical
functions. A logical function may be implemented through digital circuitry, through source
code, through analog circuitry, or through an analog source such as through an analog
electrical, or audio signals. The software may be embodied in any computer-readable
medium or signal-bearing medium, for use by, or in connection with an instruction
executable system or apparatus resident to a vehicle or a hands-free or wireless
communication system. Alternatively, the software may be embodied in media players
(including portable media players) and/or recorders. Such a system may include a computer-
based system, a processor-containing system that includes an input and output interface that

may communicate with an automotive or wireless communication bus through any hardwired
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or wireless automotive communication protocol, combinations, or other hardwired or wireless
communication protocols to a local or remote destination, server, or cluster.

[0068] A computer-readable medium, machine-readable medium, propagated-signal medium,
and/or signal-bearing medium may comprise any medium that contains, stores,
communicates, propagates, or transports software for use by or in connection with an
instruction executable system, apparatus, or device. The machine-readable medium may
selectively be, but not limited to, an electronic, magnetic, optical, electromagnetic, infrared,
or semiconductor system, apparatus, device, or propagation medium. A non-exhaustive list
of examples of a machine-readable medium would include: an electrical or tangible
connection having one or more links, a portable magnetic or optical disk, a volatile memory
such as a Random Access Memory “RAM” (electronic), a Read-Only Memory “ROM,” an
Erasable Programmable Read-Only Memory (EPROM or Flash memory), or an optical fiber.
A machine-readable medium may also include a tangible medium upon which software is
printed, as the software may be electronically stored as an image or in another format (e.g.,
through an optical scan), then compiled by a controller, and/or interpreted or otherwise
processed. The processed medium may then be stored in a local or remote computer and/or a
machine memory.

[0069] While various embodiments of the invention have been described, it will be apparent
to those of ordinary skill in the art that many more embodiments and implementations are
possible within the scope of the invention. Accordingly, the invention is not to be restricted

except in light of the attached claims and their equivalents.
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Claims:

1. A processing system comprising:
a processor;
memory;

one or more media storage devices accessible to the processor through an access

architecture, where the one or more media storage devices access media files;

process code executable by the processor to spawn a process, where execution of the

process includes a request for access to the memory;

resource partitioning code executable by the processor to generate at least resource
partition object and to assign at least one process to the resource partition object, where the process
generates one or more media store objects for storage in the memory, where the media store
objects correspond to the one or more media storage devices, and where access by a process to the

memory for storage of its media store objects is based on parametric rules of the corresponding

resource partition object.

2. The system of claim 1, where the one or more media storage devices comprise multiple

media storage devices, where the one or more media store objects comprise multiple media store

objects, and where each of the multiple media store objects is respectively associated with one of

the multiple media storage devices.
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3. The system of claim 1, where the one or more media store objects comprise multiple media

store objects, and where the multiple media store objects are organized in the memory 1n a

database table.

4. The system of claim 1, where the process code is executable to spawn multiple processes,

where execution of the processes includes competing resource requests for access to the memory.

. The system of claim 4, where the parametric rules of a given resource partition object
associated with one or more of the processes comprises configurable parameters that define a level
of accessibility to the memory by the one or more processes associated with the given resource
partition object, where the level of accessibility is used to grant access to the memory with respect

to other processes that are not associated with the given resource partition object.

6. The system of claim 5, where the parametric rules of the given resource partition object

COMpIrise:

a minimum size parameter specifying an amount of the memory that may be reserved for

exclusive use by one or more of the multiple processes associated with the given resource partition

object; and

a maximum size parameter specifying a maximum amount of the memory that may be

allocated for use by the one or more processes associated with the given resource partition object.

7. The system of claim 1, where the media store objects comprise metadata for media tiles

accessed by the one or more media storage devices.
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8. The system of claim 1, where the one or more media storage devices comprise media files
of different types.
9. The system of claim 8, where a given resource partition object associated with a given

media storage device comprises parameters for allocating an amount of the memory to media store
objects of the given media storage device, where the given resource partition object divides the

allocated memory into proportions based on the type of media file represented by the media store

objects.

10.  The system of claim I wherein the process code is further executable by the processor to

spawn one or more processes, where execution of the one or more processes includes requests for

access to the memory.
11. A system comprising:

memory;

process code that 1s executable by a processor to spawn multiple processes, where

execution of the multiple processes includes requests for access the memory;

resource partitioning code executable by the processor to generate resource partition

objects and to assign at least one process to a resource partition object, where the processes
generate one or more media store objects for storage in the memory, where the media store objects

correspond to one or more media storage devices that are used to access media files, and where

access by a process through an access architecture to the memory for storage of its media store

objects is based on parametric rules of the corresponding resource partition object.
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12.  The system of claim 11, where the media store objects are organized in the memory 1n a

database table.

13.  The system of claim 10, where the parametric rules of a given resource partition object
associated with one or more of the processes comprises configurable parameters that define a level
of accessibility to the memory by the one or more processes associated with the given resource
partition object, where the level of accessibility is used to grant access to the memory with respect

to other processes that are not associated with the given resource partition object.

14.  The system of claim 13, where the parametric rules of the given resource partition object

comprise:

a minimum size parameter specifying an amount of the memory that may be reserved for

exclusive use by one or more of the processes associated with the given resource partition object;

and

a maximum size parameter specifying a maximum amount of the memory that may be

allocated for use by the one or more processes associated with the given resource partition object.

15.  The system of claim 10, where the media store objects comprise metadata for the media
files.

16.  The system of claim 10, where the one or more media storage devices comprise media tiles
of different types.

17.  The system of claim 14, where a given resource partition object associated with a given

media storage device comprises parameters for allocating an amount of the memory to media store
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objects for the given media storage device, where the given resource partition object divides the

allocated memory into proportions based on the type of media file represented by the media store

objects.
18. A process for managing memory in a media system comprising:

spawning multiple processes;

executing the multiple processes to provide requests for access to a memory; generating

resource partition objects;
assigning at least one process to a resource partition object;

generating, using at least one of the multiple processes, one or more media store objects for

storage in the memory, where the media store objects correspond to one or more media storage

devices that are used to access media files; and

controlling access by a process through an access architecture to the memory for storage of

its media store objects based on parametric rules of the corresponding resource partition object.

19.  The method of claim 18, further comprising organizing the media store objects in the

memory in a database table.

20.  The method of claim 18, further comprising assigning parametric rules to the resource

partition object, where the parametric rules comprise:

a minimum size parameter specifying an amount of the memory that may be reserved for

exclusive use by one or more of the processes associated with the resource partition object; and
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a maximum size parameter specifying a maximum amount of the memory that may be

allocated for use by the one or more processes associated with the resource partition object.

21.  The method of claim 18, further comprising configuring the resource partition object
associated with the one or more of the processes to define a level of accessibility to the memory by
the one or more processes associated with the resource partition object, where the level of
accessibility is used to grant access to the memory with respect to other processes that are not

associated with the resource partition object.
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