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(57) Abstract: A method and apparatus for controlling hard drive power consumption and controlling a hard drive power consump-
tion management service are provided. The method includes detecting whether a fault exists in a hard drive in a node hard drive
group. The method further includes, if there is no fault detected in the hard drive in the node hard drive group, controlling the hard
drive in the node hard drive group to convert the hard drive between preset modes of power consumption by a hard drive power con-
sumption management service.
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METHOD AND APPARATUS FOR CONTROLLING HARD DRIVE POWER CONSUMPTION
AND CONTROLLING A MANAGEMENT SERVICE OF HARD DRIVE POWER
CONSUMPTION

CROSS REFERENCE TO RELATED APPLICATION

[001] This application claims priority to and the benefit of Chinese Patent Application
No. 201410635703.1, filed on November 12, 2014, which is incorporated herein by reference in its

entirety.
TECHNICAL FIELD

[002] The disclosure relates generally to the field of computer, and more particularly, to
method and apparatus for controlling hard drive power consumption and controlling a management

service of hard drive power consumption.
BACKGROUND

[003] Under the scenarios of storing and applying data which is not frequently accessed
(known as cold data), the accessing mode to a hard drive is mainly in the form of writing to the hard
drive, the hard drive after being written to, is generally not accessed or read again. After the hard
drive is full, it operates in an “idle mode” during which it consumes considerable power.

[004] During such idle mode, a method of controlling the hard drive power
consumption is usually performed by changing the power consumption mode of the hard drives of
the node hard drive group from a high power consumption state to a low power consumption state
through a programming of commands of reading and writing on the disk. However, this method of
controlling the hard drive power consumption does not address power consumption states of
changing the mode of the hard drive to perform the conversion between the high power consumption
state and the low power consumption state.

[005] Generally, when controlling hard drive power consumption, the conversion states
of controlling power consumption of hard drive include four modes of controlling, which are

described next.
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[006] An active mode: a hard drive is under a full speed working state, a disk of the
hard drive is running at a high speed and a response time to a user request is the shortest in this
mode.

[007] An idle mode: a disk of a hard drive maintains in operating state, a head arm in
the hard drive stops running, most other clectronic components are under inactivate state, and power
consumption is lower in this mode than in an active mode.

[008] A standby mode: a hard drive stops running, the hard drive is under low power
consumption state.

[009] A sleep mode: a hard drive is under inactive state and power consumption is the
lowest in this mode compared to other modes.

[010] When converting a hard drive from a low power consumption state to high power
consumption state, the lower the power consumption is of the hard drive, the higher the power loss
is and the longer the time it takes to transition between states which additionally results in delays
during this transition. Even though power loss is occurring, it is not always possible to perform
conversion directly between the low power consumption state and the high power consumption state
to immediately reduce the power loss occurring. The reason is because a hard drive needs to transit
through certain modes such as a standby mode when changing from a sleep mode to an active mode.
The transition of modes causes time delay, as well as can result in high power loss.

[011] Therefore, a conventional method of controlling hard drive power consumption
has drawbacks of a time delay during conversion because of necessary transitions, resulting in

wasted resources.

SUMMARY OF THE DISCLOSURE

[012] It would be advantageous to provide a method and an apparatus for controlling
hard drive power consumption to save time and power.

[013] Embodiments of the disclosure provide methods and apparatus for controlling
hard drive power consumption and controlling a hard drive power consumption management service.
The disclosure addresses the issues of the conventional implementations by providing desirable
techniques to address the shortcomings of power losses during converting modes of hard drives and

the controlling of power consumption of hard drive during operation.
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[014] Accordingly, an embodiment according to the disclosure provides a process to
control hard drive power consumption. The process includes detecting if a fault exists in a hard drive
in a node hard drive group. If there is no fault in any hard drive in the node hard drive group, the
process further includes controlling the hard drive in the node hard drive group to convert the hard
drive between preset modes of power consumption by a hard drive power consumption management
service.

[015] Accordingly, an embodiment according to the disclosure provides a process to
control a hard drive power consumption management service. The process includes detecting an
operating environment of a hard drive power consumption management service. Further, the process
includes, if, the operating environment of the hard drive power consumption management service
meets preconditions, controlling a start/stop operation the hard drive power consumption
management service.

[016] Accordingly, an embodiment according to the disclosure provides a mechanism
to control hard drive power consumption. There is a hard drive detector configured for detecting
fault in a hard drive of a node hard drive group. A power consumption controller module actuates, if
there is no fault in the hard drive in the node hard drive group, the hard drive of the node hard drive
group to convert between preset modes of power consumption.

[017] Accordingly, an embodiment according to the disclosure provides another
mechanism to control a hard drive power consumption management service. The mechanism
includes an environment detector for detecting an operating environment of a hard drive power
consumption management service. Further, the mechanism includes a process controller to control a
start/stop operation of the hard drive power consumption management service in accordance with
parameters sent from an operating system if the operating environment of the hard drive power
consumption management service meets preconditions.

[018] Accordingly, an embodiment according to the disclosure provides a system to
control hard drive power consumption. The system includes instructions to detect if there is a fault
in a hard drive in a node hard drive group. The system further includes instructions to control the
hard drive in the node hard drive group to convert between preset modes of power consumption
through a hard drive power consumption management service if there is no fault in the hard drive in
the node hard drive group.

[019] Accordingly, an embodiment according to the disclosure provides a system to

control a management service of hard drive power consumption. The system includes instructions to
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detect an operating environment of a hard drive power consumption management service. The
system further includes instructions to control a start/stop operation of the hard drive power
consumption management service if the operating environment of the hard drive power consumption
management service meets preconditions.

[020] This summary includes, by necessity, simplifications, gencralizations and
omissions of detail. Consequently, those skilled in the art will appreciate that the summary is
illustrative only and is not intended to be in any way limiting. Other aspects, inventive features, and
advantages of the disclosure, as defined solely by the claims, will become apparent in the non-

limiting detailed description sct forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[021] Embodiments of the disclosure will be better understood from a reading of the
following detailed description, taken in conjunction with the accompanying drawings in which like
reference characters designate like elements.

[022] Figure 1 is a flow diagram of a method of controlling power consumption of hard
drive in accordance with an embodiment.

[023] Figure 2 is a flow diagram of another method of controlling power consumption
of hard drive in accordance with an embodiment.

[024] Figure 3A is a flow diagram of a method of controlling a hard drive power
consumption management service in accordance with an embodiment.

[025] Figure 3B is a flow diagram of a method of controlling a hard drive power
consumption management service in accordance with an embodiment.

[026] Figure 4 is a block diagram of an apparatus for controlling power consumption of
hard drive in accordance with an embodiment.

[027] Figure 5 is a block diagram of a service controlling module for controlling power
consumption in accordance with an embodiment.

[028] Figure 6 is a block diagram of an apparatus for controlling a hard drive power

consumption management service in accordance with an embodiment.
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DETAILED DESCRIPTION

[029] Reference will now be made in detail to embodiments, examples of which are
illustrated in the accompanying drawings. While the disclosure will be described in conjunction
with the embodiments, it will be understood that they are not intended to limit the disclosure to these
embodiments. On the contrary, the disclosure is intended to cover alternatives, modifications and
equivalents, which may be included within the spirit and scope of the disclosure as defined by the
appended claims. Furthermore, in the following detailed description of embodiments, numerous
specific details are set forth in order to provide a thorough understanding of the disclosure.
However, it will be recognized by one of ordinary skill in the art that embodiments may be practiced
without these specific details. In other examples, well-known methods, procedures, and components
have not been described in detail so as not to unnecessarily obscure aspects of embodiments.

[030] In an embodiment according to the disclosure, terminal devices, service network
devices and trusted parties each include one or more central processing units (CPU), input/output
interfaces, network interfaces, and memories.

[031] The memories may include multiple types of computer-readable mediums, such
as, a volatile memory, a random access memory (RAM), and/or a non-volatile memory. For example,
a non-volatile memory may be a read only memory (ROM) or a flash random access memory (flash
RAM). A memory is onc example of a computer-readable medium.

[032] A computer-readable medium includes permanent, non-permanent, removable,
and/or non-removable types. Information storage can be achieved by any means or technique. The
information can be computer readable instructions, data structures, program sub-units or other type
of data. Examples of a computer readable medium include, but not limit to, phase-change RAM
(PRAM), static random access memory (SRAM), dynamic random access memory (DRAM), other
type of RAMs, read only memory (ROM), clectrically erasable programmable read only memory
(EEPROM), flash memory, other memory technologies, CD-ROM, DVD, other optical mediums,
magnetic tape cassette, magnetic drive storage or other magnetic storages, or any other non-
transitory mediums that can be used as a storage and can be accessed by computing devices.
According to disclosure, the computer-readable medium do not include a transitory medium, such as

a modulated data signal and a carrier wave.
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[033] FIG. 1 shows a process for controlling hard drive power consumption. In step
S101, it is detected whether there is a fault in a hard drive in a node hard drive group. The node hard
drive group includes at least two hard drives.

[034] When no fault is detected in any hard drive in the node hard drive group, in step
S102, a hard drive power consumption management service is actuated to make the hard drives
convert between the preset power consumption states.

[035] The pre-configured power consumption states include one high power
consumption state and one low power consumption state. A high power consumption state may be
the power consumption state when the hard drive is under active mode. A low power consumption
state may be the power consumption state when the hard drive is under standby mode.

[036] FIG. 2 shows another embodiment of the disclosure describing a process of
controlling hard drive power consumption. At step S201, detection takes place for a fault in a hard
drive in a node hard drive group. If there is any fault detected in the hard drives of the node hard
drive group or a hard drive of the node hard drive group has not been mounted, it may not be
possible to control the hard drive in the node hard drive group of converting between the preset
states through a hard drive power consumption management service provided by an operating
system. Therefore, in order to ensure the reliable operation of the hard drive power consumption
management service, it is first detected whether there is any fault in the hard drives of a node hard
drive group.

[037] If there is no fault detected in the hard drive of the node hard drive group, step
S202 is executed. However, if there is any fault in the hard drive in the node hard drive group or a
hard drive of the node hard drive group has not been mounted, an error warning message can be
prompted for necessary countermeasures to overcome the detected faults.

[038] In step S202, a command is received to convert a power consumption state in the
hard drive in the node hard drive group. The command to convert the power consumption state is
sent by the hard drive power consumption management service, which is installed in the operating
system.

[039] In an embodiment according to the disclosure, a hard drive in a node hard drive
group can be controlled by the hard drive power consumption management service through a hard
drive programming interface, which can prevent conflicts with the operation of the hard drive

programming when sending a command to the hard drive directly through an Input/output (I/O) port.
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This hard drive programming interface is configured to convert a hard drive between preset high
power consumption states to a preset low power consumption state or vice versa.

[040] In an embodiment according to the disclosure, the high power consumption state
is the power consumption state when the hard drive in the node hard drive group is under an active
mode. The low power consumption state is the power consumption state when the hard drive in the
node hard drive group is under a standby mode.

[041] When the command is received to convert the hard drive in the node hard drive
group from a high power consumption state to a low power consumption state, steps S203 to S207
are executed. Alternately, when the command is received to convert the hard drive in the node hard
drive group from a low power consumption state to a high power consumption state, steps S208 to
S209 are executed.

[042] In step S203, data of a cache of the operating system is synchronized to the hard
drive in the node hard drive group.

[043] In an embodiment according to the disclosure, when the command sent by the
hard drive power consumption management service to convert the hard drive in the node hard drive
group from a high power consumption state to a low power consumption state is received, in order
to avoid data loss, the data in the cache of the operating system is synchronized to the hard drive in
the node hard drive group. Thereafter, the hard drive is converted to sleep mode for a short period
(c.g., 10 seconds) for the completion of the data synchronization.

[044] In step S204, the hard drive in the node hard drive group is mounted in read-only
mode.

[045] In an embodiment according to the disclosure, in order to avoid the operation of
both read and write operations to the hard drive in the node hard drive group, the hard dive in the
node hard drive group can be mounted in read-only mode.

[046] In step S205, the hard drive in the node hard drive group is converted from a high
power consumption state to a low power consumption state, when the hard drive in the node hard
drive group is mounted in read-only mode.

[047] In an embodiment according to the disclosure, the hard drive power consumption
management service can send a set of commands of converting a hard drive of a node hard drive
group from a high power consumption state to a low power consumption state in parallel, which
saves time for converting multiple hard drives in the node hard drive group from high power

consumption states to low power consumption states.
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[048] If there is a failure in the conversion operation, such as converting a hard drive in
a node hard drive group from a high power consumption state to a low power consumption state, the
hard drive may be placed in a sleep mode for 2 seconds. Thereafter, the conversion operation will
be retried again. If the conversion operation fails again, a notification of this failure can be issued,
¢.g., releasing warning information of the fault that the conversion of hard drive power consumption
has failed to convert states.

[049] In order to finish the conversion of a hard drive in a node hard drive group from a
high power consumption state to a low power consumption state, embodiments according to the
disclosure includes the further steps of setting preset time intervals as below.

[050] In step S206, the hard drive in the node hard drive group is detected periodically
according to a preset time interval to determine if it is under a low power consumption state.

[051] By traversing the hard drives in the node hard drive group periodically according
to a preset time interval, it can be determined whether the hard drives are under a low power
consumption state. The lengths of preset time intervals can be set according to operational needs.
For example, preset time intervals can be set as 10 seconds, 50 seconds, or 2 hours, etc.

[052] In step S207, when a hard drive in the node hard drive group is not under a low
power consumption state, the hard drive is converted to a low power consumption state.

[053] In an embodiment according to the disclosure, when a hard drive in the node hard
drive group is detected to be operating in state that is not a low power consumption state, , in order
to keep the hard drive in the node hard drive group in low power consumption state, the hard drive
power consumption management service can convert the hard drive which is not operating in a low
power consumption state to a low power consumption state by a hard drive programming interface.

[054] When the conversion operation of a hard drive from a high power consumption
state to a low power consumption state fails, the hard drive power consumption management service
can issue notification of the failure by releasing warning information of a fault indicating a failure of
the conversion.

[055] When the command is received to convert the hard drive in the node hard drive
group from a low power consumption state to a high power consumption state, steps S208 to S209
are executed.

[056] In step S208, a hard drive in the node hard drive group is mounted in read-and-

write mode.
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[057] In an embodiment according to the disclosure, hard drives in the node hard drive
group can be mounted in read-and-write mode in parallel to control the conversion of the hard drives
in the node hard drive group when transitioning from a low power consumption states to a high
power consumption states, which can decrease the time used for awakening hard drives.

[058] When the conversion of a hard drive from a low power consumption state to a
high power consumption state fails, the hard drive power consumption management service can
issue warning information of a fault during the conversion process.

[059] In step S209, the hard drive in the node hard drive group is accessed to awake the
hard drives in the node hard drive group.

[060] In an embodiment according to the disclosure, access operation may be
performed to the hard drive to ensure the success of the conversion of a hard drive from a low power
consumption state to a high power consumption state; and the hard drive may be accessed in a
number of ways. For example, onec way of accessing the hard drives is by creating an empty hidden
file under a mount directory of the hard drive in the node hard drive group. After the successful
creation of the hidden file, the hidden file is deleted from the mount directory.

[061] FIG. 3A shows an embodiment according to the disclosure which illustrates a
process of controlling by a hard drive power consumption management service.

[062] In step S310, the operating environment of a hard drive power consumption
management service is detected. .

[063] In an embodiment according to the disclosure, by detecting the operating
environment of the hard drive power consumption management service, it can be determined in step
S330 whether the operating environment meets a preset condition.

[064] In an embodiment according to the disclosure, the preset condition or
precondition determined in step S330 may include the following: the existence of log files of the
hard drive power consumption management service, the existence of configuration files of the hard
drive in the node hard dive group, and the existence of files of analyzing service and files of
preprocessing modes. Preconditions may also include that the configuration files of the hard drives
in the node hard dive group are found not to be empty, and the files of the analyzing service and the
files of preprocessing modes have execution permissions.

[065] In an embodiment according to the disclosure, to implement the above

preconditions, the method includes the following:
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[066] First, in step S331, it is detected if there are available log files of the hard drive
power consumption management service. If there is no such log file, an empty log file is created.

[067] After checking the availability of the log files, then the method proceeds step
S332 to detect if the configuration files of the hard drive are available. If there are no configuration
files of the hard drive, warning information that no configuration files of the hard drive can be
returned. If there is a configuration file of the hard drive, it is determined if a configuration file of
the hard drive in the node hard dive group is empty. If the configuration file of the hard drive in the
node hard dive group is empty, warning information that the configuration file of the hard drive in
the node hard dive group is empty is returned.

[068] Then, in step S333 it is detected if files of analyzing service or files of
preprocessing associated with modes are available. If there are no such files, warning information
that no files of analyzing service or files for preprocessing is returned. If there are such files, then it
is determined whether the files of analyzing service or files of preprocessing associated to modes
have execution permissions. If the files of analyzing service and files of preprocessing associated to
modes do not have execution permissions, warning information of non-executable files of the
analyzing services and non-executable files of preprocessing associated to modes is returned.

[069] Finally, in step S334, it is determined if commands of “awk” and “hdparm” may
be executed under current operating environment. If the commands are not executable, warning
information that these commands do not exist is returned. The “awk” command applies to text
processing, and analyzing outputs of other commands, while the “hdparm” command applies to
querying and setting hard drive parameters.

[070] In step S350, when an operating environment of the hard drive power
consumption management service meets a set of preconditions, the on/off (or start/stop) operation of
the hard drive power consumption management service is controlled according to the parameters
sent by the operating system. In some embodiments, the start operation and the stop operation are
executed separately.

[071] In an embodiment according to the disclosure, the hard drive power consumption
management service is initiated when a first parameter of the operating system, ¢.g. a “starting
parameter” is received. When receiving a second parameter (such as a “stopping parameter”) sent by
the operating system, certain operations may occur including: first, it is determined if the hard drive
power consumption management service is running. If so, then, the hard drive power consumption

management service is turned off.
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[072] If the termination of the hard drive power consumption management service fails,
warning information may be issued showing the failure of the termination of the hard drive power
consumption management service.

[073] It should be noted that in embodiments according to disclosure, hard drive power
consumption management service installed in the operation system is used to control the hard drive
for user’s cold data storage to convert between a high power consumption state and a low power
consumption state. There are other ways for the conversion of the hard drive between a high power
consumption state and a low power consumption state, ¢.g., conversion of the hard drive may be
controlled by using a function “IOCTL” that manages an 1/O passageway of a device in a driver
program.

[074] FIG. 3B is a flow chart of a method of controlling a hard drive power
consumption management service according to an embodiment of the disclosure. In step S301, an
operating environment of a hard drive power consumption management service is detected. Next in
step S302, if the detected operating environment of the hard drive power consumption management
service meets preconditions, a start/stop operation of the hard drive power consumption
management service is controlled in accordance with parameters sent from the operating system.

[075] FIG. 4 shows a block diagram of a device for controlling hard drive power
consumption according to an embodiment of the disclosure.

[076] The device 400 includes a hard drive detector 410 configured for detecting a fault
in a hard drive of a node hard drive group. The preset modes of the power consumption include at
least one high power consumption state and at least one low power consumption state

[077] The device 400 also includes a power consumption controller 420 configured for
converting a hard drive in the node hard drive group between preset modes of power consumption
through a hard drive power consumption management service if there is no fault detected in any
hard drive in the node hard drive group .

[078] FIG. 5 illustrates a block diagram of a power consumption controller 500
according to an embodiment of the disclosure,. The power consumption controller 500 includes a
mounting subunit 510 which is configured to mount a hard drive in a node hard drive group in read-
only mode when a command of converting a hard drive in a node hard drive group from a high
power consumption state to a low power consumption state is received from a hard drive power

consumption management service.
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[079] The power consumption controller 500 also includes a convertor subunit 520
which is configured to convert the hard drive in the node hard drive group from the high power
consumption state to the low power consumption state.

[080] In embodiments according to disclosure, the power consumption controller 500
may also include a power consumption detector subunit 530 which is configured to detect
periodically according to a preset time interval if the hard drives in a node of the hard drive group
are operating in a low power consumption state.

[081] In embodiments according to disclosure, the power consumption controller 500
may also include a power consumption convertor subunit 540 which is configured to convert, if a
hard drive in the node hard drive group is not operating in a low power consumption state, the hard
drive to the low power consumption state.

[082] In embodiments according to disclosure, the power consumption controller 500
may also include a synchronizer subunit 550 configured for synchronizing data in a cache of an
operating system to a hard drive in a node hard drive group prior to converting the hard drive in the
node hard drive group from a high power consumption state to a low power consumption state.

[083] In embodiments according to disclosure, the power consumption controller 500
may also include a second mounting subunit 560 configured to mount a hard drive operation in a
node hard drive group in read-and-write mode when a command is received from the management
service for converting the hard drive from a low power consumption state to a high power
consumption state.

[084] In embodiments according to disclosure, the power consumption controller 500
may also include an awakening subunit 570 configured for awakening a hard drive in a node hard
drive group by accessing the hard drive.

[085] In an embodiment according to the disclosure, the awakening subunit 570 can
create an empty hidden file under a mount directory of a hard drive of a node of a hard drive group.
The awakening subunit 570 deletes the hidden file after the file is created successfully.

[086] FIG. 6 illustrates a block diagram of a device 600 for controlling a hard drive
power consumption management service according to an embodiment of the disclosure.

[087] The device 600 includes an environment detector 610 configured for detecting an
operating environment of a hard drive power consumption management service.

[088] The device 600 also includes a service controller 620 configured for controlling a

start/stop operation of the hard drive power consumption management service in accordance with
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parameters sent from an operating system, if the operating environment of hard drive power
consumption the management service meets certain preconditions.

[089] The preconditions may include: the existence of log files of the hard drive power
consumption management service, existence of configuration files of the hard drive in a node hard
drive group, and/or existence of files of analyzing service and files preprocessing associated with
modes. Preconditions may also include that the configuration files of the hard drives in the node
hard dive group are found not to be empty, and the files of analyzing service and files of
preprocessing modes have execution permissions.

[090] The service controller 620 may include a staring subunit 62 Iwhich is configured
to activate the hard drive power consumption management service a first parameter is received from
the operating system.

[091] Additionally, the service controller 620 may include a stopping subunit 630
which is configured for shutting down the hard drive power consumption management service when
a second parameter is received from the operating system.

[092] It is appreciated that those skilled in the art can understand that steps or part of
steps described in the descriptions may be implemented by using a program/software to command
corresponding hardware. The program may be stored in a computer-readable medium including a
ROM, a RAM, a hard drive, and/or a CD.

[093] Although certain embodiments and methods have been disclosed herein, it will be
apparent from the foregoing disclosure to those skilled in the art that variations and modifications of
such embodiments and methods may be made without departing from the spirit and scope of the
disclosure. It is intended that the disclosure be defined by the appended claims and the rules and

principles of applicable law.

13



10

15

20

25

30

WO 2016/077491 PCT/US2015/060213

What is claimed is:

1. A method for controlling hard drive power consumption, comprising:

detecting whether a fault exists in a hard drive in a node hard drive group; and

if there is no fault detected in the hard drive in the node hard drive group, controlling the
hard drive in the node hard drive group to convert the hard drive between preset modes of power
consumption using a hard drive power consumption management service.
2. The method of claim 1, wherein:

the hard drive power consumption management service is installed in an operating system.

3. The method of claim 2, wherein preset modes of power consumption comprise at least one
high power consumption state and at least one low power consumption state.
4, The method of claim 3, wherein, if there is no fault detected in the hard drive in the node
hard drive group, the controlling the hard drive in the node hard drive group to convert the hard
drive between preset modes of power consumption using a hard drive power consumption
management service comprises:

mounting the hard drive in the node hard drive group in a read only mode when a first
command is received from the hard drive power consumption management service to convert the
hard drive in the node hard drive group from a high power consumption state to a low power
consumption state; and

converting the hard drive in the node hard drive group from the high power consumption
state to the low power consumption state at same time the hard drive in the node hard drive group is
mounted in the read only mode.
5. The method of claim 4, wherein, if there is no fault detected in the hard drive in the node
hard drive group, the controlling the hard drive in the node hard drive group to convert the hard
drive between preset modes of power consumption using a hard drive power consumption
management service further comprises:

detecting, after a preset time interval, if every hard drive in the node hard drive group is
operating in a low power consumption state; and

if the hard drive in the node hard drive group is not operating in the low power
consumption state, converting the hard drive to the low power consumption state.

6. The method of claim 5, further comprising:
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synchronizing data in a cache of the operating system with data of the hard drive in the
node hard drive group prior to converting the hard drive from a high power consumption state to a
low power consumption state.
7. The method of claim 3, wherein, if there is no fault detected in the hard drive in the node
hard drive group, the controlling the hard drive in the node hard drive group to convert the hard
drive between preset modes of power consumption using a hard drive power consumption
management Service comprises:

mounting the hard drive in the node hard drive group in a read and write mode when a
second command is received from the hard drive power consumption management service in order
to convert the hard drive from a low power consumption state to a high power consumption state.
8. The method of claim 7, wherein, if there is no fault detected in the hard drive in the node
hard drive group, the controlling the hard drive in the node hard drive group to convert the hard
drive between preset modes of power consumption using a hard drive power consumption
management service further comprises:

awakening the hard drive in the node hard drive group by accessing the hard drive in the
node hard drive group.
9. A method for controlling a hard drive power consumption management service, comprising:

detecting an operating environment of a hard drive power consumption management
service; and

if the operating environment of the hard drive power consumption management service
meets preconditions, controlling a start/stop operation of the hard drive power consumption
management service in accordance with parameters sent from an operating system.
10. The method of claim 9, wherein the preconditions comprise at least one of an existing log
file of the management service of the hard drive power consumption, a configuration file of a hard
drive in a node hard drive group, or files of analyzing service and files of preprocessing modes.
1. The method of claim 9, wherein the preconditions comprise configuration files of a hard
drive in a node hard drive group, wherein the configuration files are not empty.
12. The method of claim 9, wherein the preconditions comprise files of analyzing service and
files of the preprocessing modes which hold execution permissions.
13. The method of claim 9, wherein the controlling a start/stop operation of the hard drive power
consumption management service in accordance with parameters sent from an operating system

comprises:
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activating the hard drive power consumption management service when a first
parameter is received from the operating system and

terminating the hard drive power consumption management service when a second
parameter is received from the operating system.

14.  An apparatus for controlling hard drive power consumption, comprising:

a hard drive detector configured for detecting whether there is a fault in a hard drive in a
node hard drive group; and

a power consumption controller configured for controlling, if no fault detected in any of
the hard drives in the node hard drive group, the hard drive to convert the hard drive between preset
modes of power consumption by a hard drive power consumption management service associated
with the hard drive power consumption.

15.  The apparatus of claim 14, wherein the preset modes of power consumption include at least
onc high power consumption state and at least one low power consumption state.
16. The apparatus of claim 15, wherein:

the hard drive power consumption management service is installed in an operating system.
17.  The apparatus of claim 16, wherein the power consumption controller comprises:

a mounting subunit configured for mounting the hard drive in the node hard drive group
in a read only mode when a command is received from the hard drive power consumption
management service to convert the hard drive in the node hard drive group from a high power
consumption state to a low power consumption state; and

a convertor subunit configured for converting the hard drive in the node hard drive
group from the high power consumption state to the low power consumption state after the read only
mode is selected for the hard drive in the node hard drive group.

18.  The apparatus of claim 17, wherein the power consumption controller further comprises:

a power consumption detector subunit configured for detecting, after a preset time
interval, if every hard drive in the node hard drive group is operating in a low power consumption
state; and

a power consumption convertor subunit configured for converting, if the hard drive in
the node hard drive group is not operating in the low power consumption state, the hard drive to the
low power consumption state.

19.  The apparatus of claim 18, wherein the power consumption controller further comprises:
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a synchronizer subunit configured for synchronizing data in a cache of the operating
system with a data of the hard drive in the node hard drive group before converting the hard drive
from a high power consumption state to a low power consumption state.

20.  The apparatus of claim 16, wherein the power consumption controller further comprises:

a second mounting subunit configured for mounting the hard drive in the node hard
drive group in a read and write mode when a command is received from the hard drive power
consumption management service to convert the hard drive in the node hard drive group from a low
power consumption state to a high power consumption state.

21.  The apparatus of claim 20, wherein the power consumption controller further comprises:

an awakening subunit configured for awakening the hard drive in the node hard drive
group by accessing the hard drive in the node hard drive group.

22.  An apparatus for controlling a hard drive power consumption management service,
comprising:

an environment detector configured for detecting an operating environment of the hard
drive power consumption management service; and

a service controller configured for controlling a start/stop operation of the hard drive
power consumption management service in accordance with parameters sent from an operating
system, if the operating environment of the hard drive power consumption management service
meets preconditions.

23. The apparatus of claim 22, wherein the preconditions comprise at least one of an existing log
file of the hard drive power consumption management service, a configuration file of a hard drive in
a node hard drive group, or a file of analyzing service and a file of preprocessing modes.

24.  The apparatus of claim 22, wherein the power consumption controller further comprises:

a starting subunit configured for activating the hard drive power consumption
management service when a first parameter is received from the operating system; and

a stopping subunit configured for terminating the hard drive power consumption
management service when a second parameter is received from the operating system.

25. A non-transitory computer readable storage medium having embedded therein program
instructions, when executed by one or more processors of a device, controls hard drive power
consumption comprising:

detecting whether a fault exists in a hard drive in a node hard drive group; and
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125 if no fault detected in the hard drive in the node hard drive group, controlling the hard
drive to convert the hard drive between preset modes of power consumption using a hard drive
power consumption management service.

26. A non-transitory computer readable storage medium having embedded therein program
instructions, when executed by one or more processors of a device, controls a hard drive power

130  consumption management service, comprising:

detecting an operating environment of the hard drive power consumption management
service; and

if the operating environment of the hard drive power consumption management service
meets preconditions, controlling a start/stop operation of the hard drive power consumption

135  management service in accordance with parameters sent from an operating system.
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