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(54) ENERGY SAVING MONITORING METHOD AND DEVICE

(57) An energy saving monitoring method and device
are provided. The method includes: acquiring system re-
source occupation information of an IT device layer man-
agement system; sending a power-off instruction to the
IT device layer management system according to the
system resource occupation information, so that the IT
device layer management system closes a virtual ma-
chine in a no-load state; and receiving a power-off feed-
back message sent by the IT device layer management
system, and sending a refrigeration adjustment instruc-
tion to an infrastructure layer monitoring system accord-
ing to a running state of a corresponding virtual machine
in a refrigeration area where the closed virtual machine
is located, so that the infrastructure layer monitoring sys-
tem adjusts refrigeration deployment of the refrigeration
area where the closed virtual machine is located.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
the cloud network device monitoring field, and in partic-
ular, to an energy saving monitoring method and device.

BACKGROUND

[0002] Cloud computing refers to a service delivery and
use mode in which desired services are acquired through
a network according to requirements in an extensible
manner. Such services may be information technology
(IT, Information Technology) related services, software
related services, or Internet related services, or other
services. The core idea of the cloud computing is to im-
plement unified management and scheduling for numer-
ous computing resources connected by a network, there-
by forming a computing resource pool to provide users
with services on demand (that is, services provided ac-
cording to requirements of users). A network that pro-
vides resources is called a "cloud". As seen from a user,
the resources in the "cloud" can be extended without limit,
and can be acquired anytime, extended anytime, and
used according to requirements in a pay-per-use man-
ner. At present, the cloud computing uses a virtualization
technology to virtualize solid-state server devices, net-
work devices, and storage devices into virtual computing
resources, virtual network resources, and virtual ma-
chine storage resources. These virtual resources may
be collectively called virtual machines (virtual resource
computers).
[0003] A cloud computing data center may be divided
into three layers: an infrastructure layer (Level1), and an
IT device layer (Level2), and a service and application
layer (Level3). The infrastructure layer may include a
power supply device, a cabinet device, a refrigeration
device, a heat dissipation device, a fire control device, a
security protection device, a maintenance device, and
so on, which are monitored by an infrastructure layer
monitoring system in a unified manner. The IT device
layer may include a server device, a network device, a
security device, and a storage device, which are man-
aged by an IT device layer management system in a uni-
fied manner. The service and application layer includes
a wide range of services or applications, such as e-mail
(E-mail), office (Office) software, and multimedia (Media)
applications that are directly oriented to users.
[0004] Because the cloud computing relates to a wide
range of services and applications, the cloud computing
data center has heavy pressure of service loads. To proc-
ess these service loads, many virtual machines are con-
figured at the IT device layer of the cloud computing data
center. In addition, to ensure the normal operation and
running efficiency of these virtual machines, correspond-
ing refrigeration devices are equipped at the infrastruc-
ture layer for these virtual machines in the cloud comput-

ing data center. However, these refrigeration devices
generate huge electric energy consumption. As the en-
ergy price rises, electric energy consumption causes
great cost pressure to the cloud computing data center.
As far as the refrigeration devices are concerned, electric
energy consumed by the refrigeration devices is already
equal to or more than electric energy consumed in the
operating of the virtual machines. Therefore, how to ef-
fectively reduce the power usage effectiveness (PUE) of
the data center while ensuring that the devices in the
cloud computing data center work normally becomes a
critical issue.
[0005] In the prior art, the IT device layer and the in-
frastructure layer both have an independent control sys-
tem. No message interaction mechanism is available be-
tween the IT device layer management system and the
infrastructure layer monitoring system, that is, the infra-
structure layer cannot learn service changes of the IT
device layer. When a service at the IT device layer is
closed, a virtual machine at the IT device layer is powered
off, but in this case, a refrigeration device at the infra-
structure layer still works as usual, resulting in a great
waste of refrigeration power consumption and increase
of the operating cost of the cloud computing data center.

SUMMARY

[0006] Embodiments of the present invention provide
an energy saving monitoring method and device, which
are used to perform refrigeration adjustment for virtual
machines at an IT device layer.
[0007] An energy saving monitoring method, compris-
ing: acquiring system resource occupation information
of an IT device layer management system; sending a
power-off instruction to the IT device layer management
system according to the system resource occupation in-
formation, so that the IT device layer management sys-
tem closes a virtual machine in a no-load state; and re-
ceiving a power-off feedback message sent by the IT
device layer management system, and sending a refrig-
eration adjustment instruction to an infrastructure layer
monitoring system according to a running state of a cor-
responding virtual machine in a refrigeration area where
the closed virtual machine is located, so that the infra-
structure layer monitoring system adjusts refrigeration
deployment of the refrigeration area where the closed
virtual machine is located.
[0008] An energy saving monitoring method provided
by the present invention includes: providing an energy
saving monitoring apparatus with system resource occu-
pation information of an IT device layer management sys-
tem; receiving a power-off instruction sent according to
the system resource occupation information by the en-
ergy saving monitoring apparatus; and closing a virtual
machine in a no-load state according to the power-off
instruction, and sending a power-off feedback message
to the energy saving monitoring apparatus, so that the
energy saving monitoring apparatus sends a refrigera-
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tion adjustment instruction to an infrastructure layer mon-
itoring system according to a running state of a corre-
sponding virtual machine in a refrigeration area where
the closed virtual machine is located.
[0009] An energy saving monitoring apparatus, com-
prising: an acquiring unit, configured to acquire system
resource occupation information of an information tech-
nology IT device layer management system; a power-off
instruction unit, configured to send a power-off instruction
to the IT device layer management system according to
the system resource occupation information, so that the
IT device layer management system closes a virtual ma-
chine in a no-load state; a feedback receiving unit, con-
figured to receive a power-off feedback message sent
by the IT device layer management system; and a refrig-
eration adjustment unit, configured to send a refrigeration
adjustment instruction to an infrastructure layer monitor-
ing system according to a running state of a correspond-
ing virtual machine in a refrigeration area where the
closed virtual machine is located, so that the infrastruc-
ture layer monitoring system adjusts refrigeration deploy-
ment of the refrigeration area where the closed virtual
machine is located.
[0010] An information technology device layer man-
agement system provided by the present invention in-
cludes: an information providing unit, configured to pro-
vide an energy saving monitoring apparatus with system
resource occupation information of the IT device layer
management system; a power-off instruction receiving
unit, configured to receive a power-off instruction sent
according to the system resource occupation information
by the energy saving monitoring apparatus; a closing
unit, configured to close a virtual machine in a no-load
state according to the power-off instruction; and a feed-
back unit, configured to send a power-off feedback mes-
sage to the energy saving monitoring apparatus, so that
the energy saving monitoring apparatus sends a refrig-
eration adjustment instruction to an infrastructure layer
monitoring system according to a running state of a cor-
responding virtual machine in a refrigeration area where
the closed virtual machine is located.
[0011] As can be seen from the above technical solu-
tions, the embodiments of the present invention have the
following advantages:

In the embodiments of the present invention, by que-
rying system resource occupation information of an
IT device layer management system, an energy sav-
ing monitoring apparatus can learn a running state
of each virtual machine, and therefore determine
whether refrigeration adjustment needs to be per-
formed; when the refrigeration adjustment needs to
be performed, can send a power-off instruction to
the IT device layer management system, so that the
IT device layer management system closes a virtual
machine in a no-load state, and
therefore, can cause, according to a running state
of a corresponding virtual machine in a refrigeration

area where the closed virtual machine is located, an
infrastructure layer monitoring system to perform the
refrigeration adjustment (reduce a refrigeration ef-
fect in a light-load area or close a refrigeration device
in a no-load area), so that the resource configuration
is optimized.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

FIG. 1 is a schematic diagram of an embodiment of
an energy saving monitoring method according to
the present invention;
FIG. 2 is a schematic diagram of another embodi-
ment of an energy saving monitoring method accord-
ing to the present invention;
FIG. 3 is a schematic diagram of another embodi-
ment of an energy saving monitoring method accord-
ing to the present invention;
FIG. 4 is a schematic diagram of another embodi-
ment of an energy saving monitoring method accord-
ing to the present invention;
FIG. 5 is a schematic diagram of another embodi-
ment of an energy saving monitoring method accord-
ing to the present invention;
FIG. 6 is a schematic diagram of another embodi-
ment of an energy saving monitoring method accord-
ing to the present invention;
FIG. 7 is a schematic diagram of an embodiment of
an energy saving monitoring apparatus according to
the present invention; and
FIG. 8 is a schematic diagram of an embodiment of
an IT device layer management system according
to the present invention.

DESCRIPTION OF EMBODIMENTS

[0013] Embodiments of the present invention provide
an energy saving monitoring method and device, which
are used to properly perform refrigeration adjustment for
virtual machines at an IT device layer.
An embodiment of the present invention provides an en-
ergy saving monitoring method, including

acquiring system resource occupation information
of an IT device layer management system;
sending a power-off instruction to the IT device layer
management system according to the system re-
source occupation information, so that the IT device
layer management system closes a virtual machine
in a no-load state; and
receiving a power-off feedback message sent by the
IT device layer management system, and sending a
refrigeration adjustment instruction to an infrastruc-
ture layer monitoring system according to a running
state of a corresponding virtual machine in a refrig-
eration area where the closed virtual machine is lo-
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cated, so that the infrastructure layer monitoring sys-
tem adjusts refrigeration deployment of the refriger-
ation area where the closed virtual machine is locat-
ed.

[0014] The refrigeration area is an area where a refrig-
eration device refrigerates several virtual machines
stored in a space. Specifically, a refrigeration area may
be an area where a cabinet (a cabinet may store multiple
virtual machines) is located, and a refrigeration area may
be an area in a room. The range of a refrigeration area
may be divided according to an actual situation, and is
not limited herein.
[0015] The method in the embodiment of the present
invention may be implemented by an energy saving mon-
itoring apparatus. In actual applications, the energy sav-
ing monitoring apparatus may be a Portal functional entity
located between an IT device layer management system
and an infrastructure layer monitoring system, and may
also be a unified monitoring system of a three-layer struc-
ture (an infrastructure layer, an IT device layer, and a
service and application layer) in a cloud computing data
center. The Portal functional entity or unified monitoring
system may establish connections with the IT device lay-
er management system and infrastructure layer monitor-
ing system respectively through a Simple Object Access
Protocol (SOAP), and respectively implement message
exchange between the Portal functional entity, the IT de-
vice layer management system, and the infrastructure
layer monitoring system by using a communication
mechanism of "request, response, and result"; further-
more, the Portal functional entity.
[0016] In the embodiment of the present invention, an
energy saving monitoring apparatus can learn a running
state of each virtual machine by learning system resource
occupation information of an IT device layer manage-
ment system, and therefore determine to close a virtual
machine in a no-load state; and under the instruction of
the energy saving monitoring apparatus, the virtual ma-
chine in the no-load state is closed, and therefore, an
infrastructure layer monitoring system can be caused,
according to a running state of a refrigeration area where
the closed virtual machine is located, to perform refrig-
eration adjustment, so that the resource configuration is
optimized.
[0017] Referring to FIG. 1, an embodiment of the
present invention provides an energy saving monitoring
method, including:

101. An energy saving monitoring apparatus sends
a system resource query message to an information
technology device layer management system.

[0018] The energy saving monitoring apparatus sends
the system resource query message to the IT device layer
management system to query system resource occupa-
tion information of the IT device layer management sys-
tem.

[0019] 102. The energy saving monitoring apparatus
acquires system resource occupation information of the
IT device layer management system.
[0020] The energy saving monitoring apparatus re-
ceives the system resource occupation information re-
turned by the information technology device layer man-
agement system.
[0021] In this embodiment, the system resource query
message is used in step 101. Optionally, the energy sav-
ing monitoring apparatus may actively acquire the sys-
tem resource occupation information. In other embodi-
ments, step 101 may be skipped, and the IT device layer
management system may also actively send, for exam-
ple, periodically push, the system resource occupation
information to the energy saving monitoring apparatus.
The energy saving monitoring apparatus may directly ac-
quire the system resource occupation information that is
actively pushed by the IT device layer management sys-
tem.
[0022] Optionally, the system resource occupation in-
formation may be usage information and the like of a
current operating system, process, thread, and applica-
tion program of each virtual machine in the IT device
layer management system. The energy saving monitor-
ing apparatus analyzes the information to acquire CPU
occupation information and/or memory occupation infor-
mation of each virtual machine in the IT device layer man-
agement system. Alternatively, the system resource oc-
cupation information may also be CPU occupation infor-
mation and/or memory occupation information of each
virtual machine; after the IT device layer management
system receives the system resource query message,
the IT device layer management system performs an in-
ternal query about usage information and the like of a
current operating system, process, thread, and applica-
tion program of each virtual machine operating locally,
thereby acquiring the CPU occupation information and/or
memory occupation information of each virtual machine,
and feeds back the CPU occupation information and/or
memory occupation information to the energy saving
monitoring apparatus through the system resource oc-
cupation information.
[0023] In the prior art, the IT device layer management
system may manage virtual machines at an IT device
layer in a unified manner, and monitor a running state of
each virtual machine in real time, and instruct the virtual
machines to perform various operations (for example, a
hot migration operation and a power-off operation).
[0024] 103. The energy saving monitoring apparatus
determines, according to the system resource occupa-
tion information, whether deployment of virtual machines
needs to be changed.
[0025] The energy saving monitoring apparatus deter-
mines, according to the system resource occupation in-
formation, whether the deployment of the virtual ma-
chines needs to be changed, and if yes, triggers step 104
of instructing the IT device layer management system to
perform centralized deployment of virtual machines in a
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load state, or if not, keeps a state of each virtual machine
in the IT device layer management system unchanged
and terminates the procedure.
[0026] Specifically, after receiving the system resource
occupation information, the energy saving monitoring ap-
paratus may determine the running state of each virtual
machine in the IT device layer management system ac-
cording to the system resource occupation information,
and when a ratio of the number of virtual machines in a
no-load state to the number of the virtual machines in the
load state meets a preset condition, determine that the
deployment of the virtual machines needs to be changed.
The load state may further include a light-load state and
a heavy-load state. When considering whether hot mi-
gration needs to be performed, the energy saving mon-
itoring apparatus may further consider the ratio of num-
bers of virtual machines in the no-load state, the light-
load state, and the heavy-load state. A specific reference
condition for determining whether the deployment of the
virtual machines needs to be changed may be deter-
mined according to actual requirements, and is not lim-
ited herein. Whether the virtual machines are in the light-
load state or heavy-load state may be determined by set-
ting a preset load threshold, for example, virtual ma-
chines whose loads are higher than or equal to 50% are
in the heavy-load state, and virtual machines whose
loads are lower than 50% are in the light-load state.
[0027] In actual applications, the traffic of the IT device
layer in different periods of time varies; if a part of virtual
machines are caused to be in the no-load state due to
light traffic in a period of time but the virtual machines in
the no-load state are distributed in disorder, it is impos-
sible to adjust refrigeration deployment of refrigeration
devices even if the running state of each virtual machine
is learned, because so long as there is a device still run-
ning in a refrigeration area, to ensure normal running of
the device, a refrigeration device in the refrigeration area
cannot be closed. Therefore, it is required that deploy-
ment of virtual machines should be changed. Changing
the deployment of the virtual machines includes changing
deployment of the virtual machines in the load state to
centralized deployment.
[0028] 104. The energy saving monitoring apparatus
instructs, according to the system resource occupation
information, the IT device layer management system to
perform centralized deployment of the virtual machines
in a load state.
[0029] Optionally, after determining that the deploy-
ment of the virtual machines needs to be changed, the
energy saving monitoring apparatus may determine, ac-
cording to the system resource occupation information,
virtual machines requiring migration, and further, may
determine a centralized deployment policy (this policy is
used to implement the centralized deployment of the vir-
tual machines in the load state) according to the virtual
machines requiring migration, so that the energy saving
monitoring apparatus instructs, according to the central-
ized deployment policy, the IT device layer management

system to perform the centralized deployment of the vir-
tual machines in the load state. Multiple centralized de-
ployment policies may be available for implementing the
centralized deployment of the virtual machines. This will
be described in detail in subsequent embodiments, and
is not limited herein.
[0030] 105. The energy saving monitoring apparatus
notifies the information technology device layer manage-
ment system of sending a power-off instruction, so that
the information technology device layer management
system closes virtual machines in a no-load state.
[0031] After determining that the centralized deploy-
ment of the virtual machines in the load state is complet-
ed, the energy saving monitoring apparatus sends the
power-off instruction to the information technology de-
vice layer management system, so that the IT device
layer management system closes the virtual machines
in the no-load state.
[0032] By receiving a power-off feedback message
sent by the IT device layer management system, the en-
ergy saving monitoring apparatus may determine that
the power-off of the virtual machines in the no-load state
is completed.
[0033] 106. The energy saving monitoring apparatus
sends a refrigeration adjustment instruction to an infra-
structure layer monitoring system according to running
states of corresponding virtual machines in a refrigeration
area where the closed virtual machines are located.
[0034] After determining that the virtual machines in
the no-load states are closed, the energy saving moni-
toring apparatus sends the refrigeration adjustment in-
struction to the infrastructure layer monitoring system ac-
cording to the running states of the corresponding virtual
machines in the refrigeration area where the closed vir-
tual machines are located, so that the infrastructure layer
monitoring system adjusts refrigeration deployment of
the area where the closed virtual machines are located,
thereby optimizing refrigeration output.
[0035] Optionally, the refrigeration adjustment instruc-
tion may include a refrigeration adjustment policy. The
refrigeration adjustment instruction may be a first refrig-
eration adjustment instruction causing the infrastructure
layer monitoring system to close a refrigeration device in
a no-load area, and may also be a second refrigeration
adjustment instruction causing the infrastructure layer
monitoring system to reduce a refrigeration effect in a
light-load area, and may also include deployment infor-
mation of the virtual machines after the change. The re-
frigeration adjustment policy is decided by the infrastruc-
ture layer monitoring system according to the deployment
information.
[0036] Specifically, the refrigeration adjustment policy
may include: closing a refrigeration device in a no-load
area, where the no-load area is an area where all virtual
machines are in the power-off state within a refrigeration
area; and/or, reducing a refrigeration effect in a light-load
area, where the light-load area is a refrigeration area
where the number of virtual machines in the load state
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is smaller than a preset number within the refrigeration
area.
[0037] In the embodiment of the present invention, one
refrigeration device is equipped in one refrigeration area,
where the refrigeration device may operate independent-
ly or be closed. In actual operations, a refrigeration area
is a cabinet, and multiple virtual machines and one re-
frigeration device may be configured in one cabinet.
[0038] In the prior art, the infrastructure layer monitor-
ing system may monitor and manage refrigeration devic-
es at an infrastructure layer in a unified manner.
[0039] In the embodiment of the present invention, by
querying system resource occupation information of an
IT device layer management system, a running state of
each virtual machine can be learned, and therefore
whether refrigeration adjustment needs to be performed
is determined; when the refrigeration adjustment needs
to be performed, the IT device layer management system
can be instructed to perform centralized deployment of
virtual machines in a load state, and therefore, an infra-
structure layer monitoring system can be caused to per-
form the refrigeration adjustment, so that the resource
configuration is optimized.
[0040] The following describes in detail how to imple-
ment centralized deployment of virtual machines in a load
state. Referring to FIG. 2, another embodiment of the
energy saving monitoring method in the embodiments of
the present invention includes the following:

201. An energy saving monitoring apparatus sends
a system resource query message to an information
technology device layer management system.

[0041] Content of step 201 in this embodiment is the
same as content of step 101 in the embodiment shown
in FIG. 1, and is not further described herein.
[0042] 202. The energy saving monitoring apparatus
receives system resource occupation information re-
turned by the information technology device layer man-
agement system.
[0043] The energy saving monitoring apparatus re-
ceives the system resource occupation information re-
turned by the IT device layer management system, where
the system resource occupation information carries CPU
occupation information and/or memory occupation infor-
mation of virtual machines in the IT device layer man-
agement system.
[0044] Specifically, after the IT device layer manage-
ment system receives the system resource query mes-
sage, the IT device layer management system performs
an internal query about usage information and the like of
a current operating system, process, thread, and appli-
cation program of each virtual machine operating locally,
thereby acquiring the CPU occupation information and/or
memory occupation information of each virtual machine,
and feeds back the CPU occupation information and/or
memory occupation information to the energy saving
monitoring apparatus through the system resource oc-

cupation information.
[0045] 203. The energy saving monitoring apparatus
determines, according to the system resource occupa-
tion information, whether deployment of virtual machines
needs to be changed.
[0046] The energy saving monitoring apparatus deter-
mines, according to the CPU occupation information
and/or memory occupation information in the system re-
source occupation information, whether the deployment
of the virtual machines needs to be changed, and if yes,
triggers step 204 of determining a centralized deploy-
ment policy for the virtual machines, or if not, keeps a
state of each virtual machine in the IT device layer man-
agement system unchanged and terminates the proce-
dure.
[0047] Specifically, the energy saving monitoring ap-
paratus may determine, according to the CPU occupation
information and/or memory occupation information, the
number of virtual machines in a no-load state and the
number of virtual machines in a load state respectively.
Optionally, the energy saving monitoring apparatus may
determine whether the CPU occupation information
and/or memory occupation information of the virtual ma-
chines meets a preset no-load condition, and if yes, de-
termine that the virtual machines are in the no-load state;
for example, if a difference between current CPU and
memory occupation information of the virtual machines
and CPU and memory occupation information in idle time
is lower than 1% and lasts for 60 seconds, the energy
saving monitoring apparatus determines that the virtual
machines are in the no-load state. Alternatively, to further
ensure accuracy of determining, the energy saving mon-
itoring apparatus may perform determination again; for
example, if a difference between current CPU and mem-
ory occupation information of the virtual machines and
CPU and memory occupation information in idle time is
lower than 1% and lasts for 60 seconds, the energy sav-
ing monitoring apparatus preliminarily determines that
the virtual machines are in the no-load state, and after 5
minutes, redetects the CPU occupation information
and/or memory occupation information of the virtual ma-
chines that are preliminarily determined as in the no-load
state, and if the difference between the current CPU and
memory occupation information of the virtual machines
and the CPU and memory occupation information in idle
time is lower than 1%, determines that the virtual ma-
chines are in the no-load state.
[0048] Likewise, the energy saving monitoring appa-
ratus may determine whether the CPU occupation infor-
mation and/or memory occupation information of the vir-
tual machines meets a preset load condition, and if yes,
determine that the virtual machines are in the load state;
for example, if a difference between current CPU and
memory occupation information of the virtual machines
and CPU and memory occupation information in idle time
is higher than 1% and lasts for 20 seconds, the energy
saving monitoring apparatus determines that the virtual
machines are in the load state. Similar to determining in
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the case of no loads, to further ensure accuracy of de-
termining, the virtual machines that are preliminarily de-
termined as in the load state may also be determined
again.
[0049] After respectively determining the running state
of each virtual machine at an IT device layer, the energy
saving monitoring apparatus respectively counts the
number of the virtual machines in the no-load state and
the number of the virtual machines in the load state, de-
termines a ratio of the number of the virtual machines in
the no-load state to the number of the virtual machines
in the load state, and determines whether the ratio meets
a preset condition, for example, whether the ratio of the
number of the virtual machines in the no-load state reach-
es 30%, and if yes, determines that the deployment of
the virtual machines needs to be changed. Optionally, in
actual applications, the preset condition may also be set
to other conditions, for example, reference factors such
as the temperature of an area where the virtual machines
are located and the period of time thereof, and may be
determined according to an actual situation, and is not
limited herein.
[0050] 204. The energy saving monitoring apparatus
determines a centralized deployment policy for the virtual
machines according to the system resource occupation
information.
[0051] After determining that the deployment of the vir-
tual machines needs to be changed, the energy saving
monitoring apparatus may determine, according to the
system resource occupation information, virtual ma-
chines requiring centralized deployment (the centralized
deployment includes centralized deployment of the vir-
tual machines in the load state, where the virtual ma-
chines in the load state include virtual machines in the
light-load state and virtual machines in the heavy-load
state, for example, if the number of virtual machines in
the load state in an area is smaller than a preset number
or the virtual machines in the area are in the light-load
state, it is determined that the virtual machines in the
area require centralized deployment); and further, may
determine the centralized deployment policy according
to the virtual machines requiring centralized deployment.
[0052] In this embodiment, the centralized deployment
of the virtual machines may be implemented by hot mi-
gration of the virtual machines. Hot migration of a virtual
machine means that a running state of a whole virtual
machine is completely stored and can be quickly restored
on another virtual machine of an original hardware plat-
form or a virtual machine of a different hardware platform;
in addition, in the restoration process, the virtual machine
can implement smooth service migration without inter-
ruption, so that a user does not perceive any difference.
Specifically, the centralized deployment policy may in-
clude a migrated object (that is, a virtual machine requir-
ing hot migration) and a migration rule. The migration
rule in the centralized deployment policy may be: most
preferentially hot-migrating the server device to an area
close to the management device; next, hot-migrating the

server device to an area close to the storage device; and
still next, hot-migrating the server device to an area close
to the network device.
[0053] In actual applications, the virtual machines in-
clude a server device, a management device, a network
device, and a storage device. Because the management
device, the network device, and the storage device can-
not be powered off, during hot migration, a virtual ma-
chine of a server device type is preferentially hot-migrat-
ed to the vicinity of a virtual machine that cannot be pow-
ered off as far as possible, so that a refrigeration system
at an infrastructure layer performs centralized power sup-
ply and refrigeration in an area where the virtual machine
that cannot be powered off is located.
[0054] Optionally, the energy saving monitoring appa-
ratus may determine a migrated object according to a
current running state of each virtual machine, and ac-
quire, by calculation according to a preset algorithm and
the above migration rule, a path for hot migration of the
migrated object, thereby acquiring the specific central-
ized deployment policy. Optionally, after determining the
migrated object, the energy saving monitoring apparatus
may also calculate the degree of matching between the
current running state of each virtual machine and preset
several migration scenarios (each migration scenario is
configured with a corresponding centralized deployment
policy), thereby selecting one of preset several central-
ized deployment policies as a policy for performing hot
migration currently. The manner of acquiring the central-
ized deployment policy may be determined according to
an actual situation, and is not limited herein.
[0055] 205. The energy saving monitoring apparatus
sends a hot migration instruction carrying the centralized
deployment policy to the information technology device
layer management system.
[0056] The energy saving monitoring apparatus sends
the hot migration instruction carrying the centralized de-
ployment policy to the information technology device lay-
er management system, so that the IT device layer man-
agement system hot-migrates the virtual machines ac-
cording to the centralized deployment policy, thereby im-
plementing the centralized deployment of the virtual ma-
chines in the load state.
[0057] After performing the centralized deployment,
the energy saving monitoring apparatus needs to return
to steps 201 and 202 to acquire system resource occu-
pation information after the IT device layer management
system performs the centralized deployment.
[0058] 206. The energy saving monitoring apparatus
notifies, according to system resource occupation infor-
mation after the IT device layer management system per-
forms the centralized deployment, the information tech-
nology device layer management system of sending a
power-off instruction, so that the information technology
device layer management system closes virtual ma-
chines in a no-load state.
[0059] Content of step 206 in this embodiment is the
same as content of step 106 in the embodiment shown
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in FIG. 1, and is not further described herein.
[0060] 207. The energy saving monitoring apparatus
sends a refrigeration adjustment instruction to an infra-
structure layer monitoring system according to running
states of corresponding virtual machines in a refrigeration
area where the closed virtual machines are located.
[0061] Content of step 207 in this embodiment is the
same as content of step 106 in the embodiment shown
in FIG. 1, and is not further described herein.
[0062] In actual applications, after the centralized de-
ployment of the virtual machines is completed, because
a few virtual machines in the load state still exist in some
areas, the energy saving monitoring apparatus needs
instruct, according to the actual deployment information,
the infrastructure layer monitoring system to perform re-
frigeration adjustment. Referring to FIG. 3, another em-
bodiment of the energy saving monitoring method in the
embodiments of the present invention includes the fol-
lowing:

301. An energy saving monitoring apparatus sends
a system resource query message to an information
technology device layer management system.

[0063] Content of step 301 in this embodiment is the
same as content of step 101 in the embodiment shown
in FIG. 1, and is not further described herein.
[0064] 302. The energy saving monitoring apparatus
receives system resource occupation information re-
turned by the information technology device layer man-
agement system.
[0065] Content of step 302 in this embodiment is the
same as content of step 202 in the embodiment shown
in FIG. 2, and is not further described herein.
[0066] 303. The energy saving monitoring apparatus
determines, according to the system resource occupa-
tion information, whether deployment of virtual machines
needs to be changed.
[0067] The energy saving monitoring apparatus deter-
mines, according to CPU occupation information and/or
memory occupation information in the system resource
occupation information, whether the deployment of the
virtual machines needs to be changed, and if yes, triggers
step 304 of determining a centralized deployment policy
for the virtual machines, or if not, keeps a state of each
virtual machine in the IT device layer management sys-
tem unchanged and terminates the procedure.
[0068] 304. The energy saving monitoring apparatus
determines a centralized deployment policy for the virtual
machines according to the system resource occupation
information.
[0069] After determining that the deployment of the vir-
tual machines needs to be changed, the energy saving
monitoring apparatus may determine, according to the
system resource occupation information, virtual ma-
chines requiring hot migration; and further, may deter-
mine the centralized deployment policy according to the
virtual machines requiring hot migration. Specifically, the

centralized deployment policy may include a migrated
object and a migration rule. The migration rule in the cen-
tralized deployment policy may be: most preferentially
hot-migrating a server device to an area close to a man-
agement device; next, hot-migrating the server device to
an area close to a storage device; and still next, hot-
migrating the server device to an area close to a network
device.
[0070] 305. The energy saving monitoring apparatus
sends a hot migration instruction carrying the centralized
deployment policy to the information technology device
layer management system.
[0071] The energy saving monitoring apparatus sends
the hot migration instruction carrying the centralized de-
ployment policy to the information technology device lay-
er management system, so that the IT device layer man-
agement system hot-migrates the virtual machines ac-
cording to the centralized deployment policy, thereby im-
plementing centralized deployment of virtual machines
in a load state.
[0072] 306. The energy saving monitoring apparatus
receives a hot migration completion response returned
by the information technology device layer management.
[0073] In actual applications, the IT device layer man-
agement system may return the hot migration completion
response to the energy saving monitoring apparatus after
completing hot migration of the virtual machines. After
receiving the hot migration completion response, the en-
ergy saving monitoring apparatus may determine that
the hot migration of the virtual machines is completed,
and may immediately trigger step 307 of closing virtual
machines in a no-load state.
[0074] After performing the centralized deployment,
the energy saving monitoring apparatus needs to return
to steps 301 and 302 to acquire system resource occu-
pation information after the IT device layer management
system performs the centralized deployment.
[0075] 307. The energy saving monitoring apparatus
sends a power-off instruction to the information technol-
ogy device layer management system.
[0076] After determining that the hot migration of the
virtual machines is completed, the energy saving moni-
toring apparatus sends the power-off instruction to the
information technology device layer management sys-
tem according to the system resource occupation infor-
mation after the IT device layer management system per-
forms the centralized deployment, so that the IT device
layer management system closes the virtual machines
in the no-load state.
[0077] 308. The energy saving monitoring apparatus
receives a power-off feedback message sent by the in-
formation technology device layer management system.
[0078] In actual applications, the IT device layer man-
agement system may send the power-off feedback mes-
sage to the energy saving monitoring apparatus after
completing the power-off operation of the virtual ma-
chines in the no-load state; after receiving the power-off
feedback message, the energy saving monitoring appa-
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ratus may learn, according to the power-off feedback
message, the specific information of performing the pow-
er-off instruction by the virtual machines (for example, all
virtual machines in the no-load state are powered off).
[0079] The power-off feedback message carries a cab-
inet number. The cabinet number is a number of a cabinet
where a virtual machine that is powered off is located.
[0080] 309. The energy saving monitoring apparatus
determines a virtual machine requiring refrigeration ad-
justment.
[0081] The energy saving monitoring apparatus de-
tects whether the cabinet number matches an identifier
of the virtual machine in the cabinet corresponding to the
cabinet number, and if yes, triggers step 309 of sending
a refrigeration adjustment instruction to an infrastructure
layer monitoring system, or if not, sends a query message
to the IT device layer management system, so that the
IT device layer management system re-determines a
matching relationship between the cabinet number and
the virtual machine in the cabinet.
[0082] In actual applications, the virtual machine is
placed in a cabinet at an IT device layer. Multiple virtual
machines may be placed in one cabinet, and the IT device
layer management system records a matching relation-
ship between identifiers of virtual machines and a number
of the cabinet (for example, which virtual machines are
stored in one cabinet, where all the virtual machines can
be uniquely identified by the identifiers of the virtual ma-
chines, and the matching relationship is correspondence
between the cabinet number and the identifier of each
virtual machine stored in the cabinet). Because hot mi-
gration of virtual machines occurs, to ensure that the re-
lationship between the cabinet and the virtual machines
placed in the cabinet are not in disorder, the energy sav-
ing monitoring apparatus needs to check the matching
relationship between the cabinet number and the identi-
fiers of the corresponding virtual machines (that is, check
whether there is an identifier of a no-load virtual machine
to be powered off among the identifiers of the virtual ma-
chines corresponding to the cabinet number, and if yes,
determine correctness), and after determining correct-
ness, may send the refrigeration adjustment instruction
to the infrastructure layer monitoring system.
[0083] 310. The energy saving monitoring apparatus
sends a refrigeration adjustment instruction to the infra-
structure layer monitoring system according to the de-
ployment information of virtual machines.
[0084] The sending, by the energy saving monitoring
apparatus, a refrigeration adjustment instruction to the
infrastructure layer monitoring system according to the
deployment information of virtual machines specifically
is:

if an area where the closed virtual machines are lo-
cated is a no-load area, sending a first refrigeration
adjustment instruction to the infrastructure layer
monitoring system, so that the infrastructure layer
monitoring system closes a refrigeration device in

the no-load area, where the no-load area is an area
where all virtual machines are in a power-off state; or
if an area where the closed virtual machines are lo-
cated is a light-load area, sending a second refrig-
eration adjustment instruction to the infrastructure
layer monitoring system, so that the infrastructure
layer monitoring system reduces a refrigeration ef-
fect in the light-load area, where the light-load area
is an area where the number of virtual machines in
a load state is smaller than a preset number (the
preset number may be determined according to an
actual situation and is not limited herein). Because
a virtual machine still runs in the light-load area, the
refrigeration device in the area cannot be closed; in
addition, because hot migration occurs in the area,
and the number of virtual machines in the load state
is small, the refrigeration effect of the area can be
reduced.

[0085] The following describes the energy saving mon-
itoring method in the embodiment of the present invention
from the perspective of an IT device layer management
system. Referring to FIG. 4, another embodiment of the
energy saving monitoring method in the embodiments of
the present invention includes the following:

401. An information technology device layer man-
agement system receives a system resource query
message sent by an energy saving monitoring ap-
paratus.

[0086] The IT device layer management system que-
ries system resource occupation information of the IT
device layer management system according to the sys-
tem resource query message after receiving the system
resource query message sent by the energy saving mon-
itoring apparatus. 402. The information technology de-
vice layer management system returns system resource
occupation information to the energy saving monitoring
apparatus.
[0087] The IT device layer management system re-
turns the system resource occupation information to the
energy saving monitoring apparatus.
[0088] Specifically, the system resource occupation in-
formation may include: CPU occupation information
and/or memory occupation information of each virtual
machine in the IT device layer management system. The
IT device layer management system may perform an in-
ternal query about usage information and the like of a
current operating system, process, thread, and applica-
tion program of each virtual machine operating locally,
thereby acquiring the CPU occupation information and/or
memory occupation information of each virtual machine.
The IT device layer management system may return the
CPU occupation information and/or memory occupation
information to the energy saving monitoring apparatus.
[0089] Optionally, the system resource occupation in-
formation may also be: usage information and the like of
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a current operating system, process, thread, and appli-
cation program of each virtual machine; the IT device
layer management system directly returns the usage in-
formation and the like of the current operating system,
process, thread, and application program of each virtual
machine to the energy saving monitoring apparatus, so
that the energy saving monitoring apparatus acquires the
CPU occupation information and/or memory occupation
information from the above information.
[0090] Optionally, the IT device layer management
system may actively send the system resource occupa-
tion information to the energy saving monitoring appara-
tus at an interval of a preset duration. Therefore, the
above step 401 may be skipped in the case of active
sending.
[0091] 403. The information technology device layer
management system receives a hot migration instruction
sent by the energy saving monitoring apparatus.
[0092] The IT device layer management system re-
ceives the hot migration instruction sent by the energy
saving monitoring apparatus, where the hot migration in-
struction may include a centralized deployment policy,
so that the IT device layer management system is in-
structed to perform centralized deployment.
[0093] 404. The information technology device layer
management system hot-migrates virtual machines ac-
cording to the hot migration instruction.
[0094] The IT device layer management system hot-
migrates the virtual machines in the IT device layer man-
agement system according to the hot migration instruc-
tion, thereby implementing centralized deployment of vir-
tual machines in a load state.
[0095] Hot migration of a virtual machine means that
a running state of a whole virtual machine is completely
stored and can be quickly restored on another virtual ma-
chine of an original hardware platform or a virtual ma-
chine of a different hardware platform; in addition, in the
restoration process, the virtual machine can implement
smooth service migration without interruption, so that a
user does not perceive any difference.
[0096] Specifically, the manner of the centralized de-
ployment of the virtual machines is decided by the cen-
tralized deployment policy, where many types of hot mi-
gration rules may be used to implement the centralized
deployment of the virtual machines. The centralized de-
ployment policy may include a migrated object (that is, a
virtual machine requiring hot migration) and a migration
rule. The migration rule in the centralized deployment
policy may be: most preferentially hot-migrating a server
device to an area close to a management device; next,
hot-migrating the server device to an area close to a stor-
age device; and still next, hot-migrating the server device
to an area close to a network device.
[0097] In actual applications, the virtual machines in-
clude a server device, a management device, a network
device, and a storage device. Because the management
device, the network device, and the storage device can-
not be powered off, during hot migration, a virtual ma-

chine of a server device type is preferentially hot-migrat-
ed to the vicinity of a virtual machine that cannot be pow-
ered off as far as possible, so that a refrigeration system
at an infrastructure layer performs centralized power sup-
ply and refrigeration in an area where the virtual machine
that cannot be powered off is located.
[0098] Optionally, the energy saving monitoring appa-
ratus may determine a migrated object according to a
current running state of each virtual machine, and ac-
quire, by calculation according to a preset algorithm and
the above migration rule, a path for hot migration of the
migrated object, thereby acquiring the specific central-
ized deployment policy. Optionally, after determining the
migrated object, the energy saving monitoring apparatus
may also calculate the degree of matching between the
current running state of each virtual machine and preset
several migration scenarios (each migration scenario is
configured with a corresponding centralized deployment
policy), thereby selecting one of preset several central-
ized deployment policies as a policy for performing hot
migration currently. The manner of acquiring the central-
ized deployment policy may be determined according to
an actual situation, and is not limited herein.
[0099] 405. The information technology device layer
management system returns a hot migration completion
response to the energy saving monitoring apparatus.
[0100] Optionally, after determining that the hot migra-
tion is completed, the IT device layer management sys-
tem returns the hot migration completion response to the
energy saving monitoring apparatus, so that the energy
saving monitoring apparatus can perform a further oper-
ation (for example, instruct a virtual machines in a no-
load state to power off).
[0101] 406. The information technology device layer
management system receives a power-off instruction
sent by the energy saving monitoring apparatus.
[0102] The IT device layer management system re-
ceives the power-off instruction sent by the energy saving
monitoring apparatus, where the power-off instruction is
used to instruct the IT device layer management system
to close the virtual machines in the no-load state.
[0103] Specifically, after receiving the hot migration
completion response, the energy saving monitoring ap-
paratus may determine that the hot migration of the virtual
machines is completed, subsequently acquire system re-
source occupation information after the IT device layer
management system performs the centralized deploy-
ment, and send the power-off instruction to the IT device
layer management system according to the system re-
source occupation information.
[0104] 407. The information technology device layer
management system closes virtual machines in a no-
load state according to the power-off instruction.
[0105] The IT device layer management system closes
the virtual machines in the no-load state according to the
power-off instruction, sends a power-off feedback mes-
sage to the energy saving monitoring apparatus, and
feeds back specific information of performing the power-
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off instruction by the virtual machines (for example, all
virtual machines in the no-load state are powered off).
Therefore, according to the power-off feedback mes-
sage, the energy saving monitoring apparatus sends a
refrigeration adjustment instruction to an infrastructure
layer monitoring system to adjust refrigeration deploy-
ment.
[0106] For ease of understanding, the following uses
a specific application scenario to describe in detail the
energy saving monitoring method described in the above
embodiment, which specifically is:

It is assumed that a cloud computing data center
includes 1000 virtual machines, including server de-
vices, network devices, security devices, and stor-
age devices. There are 50 virtual machines that can-
not be powered off, such as network devices, secu-
rity devices, and storage devices, and they are re-
spectively deployed in three cabinets, that is, A1, A2,
and A3 (an English character represents a row, and
a numeric character represents a column, for exam-
ple, A2 represents a cabinet in row A and column 2).
The virtual machines are identified as A1S01-
A1S20, A2S01-A2S20, and A3S01-A3S10 (S01-
S20 represent identifiers of virtual machines, for ex-
ample, S05 represents a virtual machine numbered
5). The other 950 virtual machines are respectively
deployed in cabinets such as A3-A5, B1-B5, C1-C5,
D1-D5, and E1-E5; other infrastructure layer devices
are all deployed in cabinets F1-F5 and G1-G5. 20
virtual machines may be deployed in each cabinet.

[0107] In actual applications, a period of time for trig-
gering an energy saving monitoring procedure may be
set. For example, 08:00-22:00 in a day is a period of time
with heavy traffic, and the energy saving monitoring pro-
cedure may be not performed; while 24:00-06:00 in a day
is a period of time with light traffic, and the energy saving
monitoring procedure may be performed.
[0108] Assuming that a Portal (an energy saving mon-
itoring apparatus) starts to query and analyze system
resource occupation information from 22:30, if virtual ma-
chines whose CPU usage is 30%-100% or memory us-
age is 20%-100% account for more than 30% of virtual
machines in the whole data center, the state of each vir-
tual machine in the IT device layer management system
remains unchanged, and the query and analysis of the
system resource occupation information are continued.
[0109] If virtual machines whose CPU usage is 30%-
100% or memory usage is 20%-100% account for less
than 30% of virtual machines in the whole data center, a
correspondence table between usage and identifiers of
virtual machines may be obtained by counting according
to the CPU usage and/or memory usage, for example,
A1S06, load 58%, and E5S20, load 20%. Then, the Portal
may determine a hot migration policy for the virtual ma-
chines according to the correspondence table, for exam-
ple, most preferentially migrate virtual machines whose

CPU usage and memory usage are lower than 30% to
idle resources in cabinets A1-A3, find, by using the iden-
tifiers of virtual machines before migration, IP addresses
of virtual machines to which the virtual machines will be
migrated, and perform point-to-point hot migration based
on the IP addresses. Then, the Portal completes hot mi-
gration of all virtual machines in an incremental manner
according to the usage 40%, 60%, 80%, and 100%.
[0110] When it is found, during the process of the hot
migration of the virtual machines, that server resource
loads in A1-A3 are not enough to undertake the hot mi-
gration of the virtual machines, server resources in A3-
A5 are used; if resources are still not enough, server de-
vice resources in B1-B5 and C1-C5 are used. Because
it is calculated previously that the load of the whole data
center is lower than 30%, server resources in A1-A5, B1-
B5, and C1-C5 are completely enough to undertake the
load, and there will be no request for migration of the
virtual machines subsequently.
[0111] After the hot migration of the virtual machines
is completed, the power-off operation of the virtual ma-
chines is performed. A sensor feeds back information
about temperatures in cabinets such as A1-A5, B1-B5,
C1-C5, D1-D5, and E1-E5 and areas nearby, and the
infrastructure layer monitoring system feeds back the in-
formation to the Portal. According to the temperatures,
the Portal determines numbers of cabinets that meet a
power-off condition, and after finding correspondence
between cabinet numbers and refrigeration devices in a
database, the Portal delivers numbers of refrigeration de-
vices that can be powered off or lower the temperature
to the L1 layer monitoring system. The L1 layer monitor-
ing system performs a power-off or cooling operation,
and feeds back operation log information (including a
message name, operation time, and a state of an oper-
ation result) to the Portal.
[0112] After long-term running, the load distribution in
the data center is summarized. Therefore, virtual ma-
chines that are always stable and undertake more than
30% of service loads are all deployed in cabinets A1-A5,
B1-B5, and C1-C5 in a centralized manner for centralized
cooling. Virtual machines that have long-term flexible re-
quirements are deployed in other cabinets, and the en-
ergy saving and emission reduction work is regularly per-
formed locally and is not needed globally.
[0113] The above describes the application scenario
in the embodiment of the present invention only by using
some examples. It can be understood that, in actual ap-
plications, there may be more application scenarios,
which are not limited herein.
[0114] In the above description, a third-party device
(the energy saving monitoring apparatus) performs the
energy saving monitoring method in the embodiment of
the present invention. Except the above method, the en-
ergy saving monitoring method in the embodiment of the
present invention may be further performed by an IT de-
vice layer management system. Specifically, referring to
FIG. 5, another embodiment of the energy saving mon-
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itoring method in the embodiments of the present inven-
tion includes the following:

501. An information technology device layer man-
agement system acquires system resource occupa-
tion information of virtual machines.

[0115] The IT device layer management system ac-
quires the system resource occupation information of the
virtual machines. Specifically, the system resource oc-
cupation information may be: CPU occupation informa-
tion and/or memory occupation information of each vir-
tual machine; the IT device layer management system
may acquire the CPU occupation information and/or
memory occupation information of each virtual machine
by querying and analyzing the usage information and the
like of a current operating system, process, thread, and
application program of each virtual machine operating
locally.
[0116] 502. The information technology device layer
management system determines, according to the sys-
tem resource occupation information, whether deploy-
ment of the virtual machines needs to be changed.
[0117] The IT device layer management system deter-
mines, according to the system resource occupation in-
formation, whether the deployment of the virtual ma-
chines needs to be changed, and if yes, triggers step 503
of sending a hot migration instruction to virtual machines
requiring hot migration, so that the virtual machines in
the load state are deployed in a centralized manner, or
if not, keeps a state of each virtual machine in the IT
device layer management system unchanged, and ter-
minates the procedure.
[0118] Specifically, after acquiring the system re-
source occupation information, the IT device layer man-
agement system may determine a running state of each
virtual machine in the IT device layer management sys-
tem according to the system resource occupation infor-
mation, and when a ratio of the number of virtual ma-
chines in a no-load state to the number of virtual ma-
chines in a load state meets a preset condition, determine
that the deployment of the virtual machines needs to be
changed. The load state may further include a light-load
state and a heavy-load state. When considering whether
hot migration needs to be performed, the IT device layer
management system may further consider the ratio of
numbers of virtual machines in the no-load state, the light-
load state, and the heavy-load state. A specific reference
condition for determining whether the hot migration
needs to be performed may be determined according to
actual requirements, and is not limited herein.
[0119] Whether the virtual machines are in the light-
load state or heavy-load state may be determined by set-
ting a preset load threshold, for example, virtual ma-
chines whose loads are higher than or equal to 50% are
in the heavy-load state, and virtual machines whose
loads are lower than 50% are in the light-load state.
[0120] In actual applications, the traffic of an IT device

layer in different periods of time varies; if a part of virtual
machines are caused to be in the no-load state due to
light traffic in a period of time but the virtual machines in
the no-load state are distributed in disorder, it is impos-
sible to adjust refrigeration deployment of refrigeration
devices even if the running state of each virtual machine
is learned, because so long as there is a device still run-
ning in a refrigeration area, to ensure normal running of
the device, a refrigeration device in the refrigeration area
cannot be closed. Therefore, it is required that deploy-
ment of virtual machines should be changed.
[0121] 503. The information technology device layer
management system sends a hot migration message to
virtual machines requiring hot migration.
[0122] After determining that the hot migration of the
virtual machines needs to be performed, the IT device
layer management system determines a centralized de-
ployment policy according to the CPU occupation infor-
mation and/or memory occupation information of each
virtual machine. Then the IT device layer management
system sends, according to the centralized deployment
policy, the hot migration message to the virtual machines
requiring hot migration, so that the virtual machines in
the load state are deployed in a centralized manner.
[0123] 504. The information technology device layer
management system sends a power-off instruction to vir-
tual machines in a no-load state.
[0124] After determining that the hot migration of the
virtual machines is completed, the IT device layer man-
agement system sends the power-off instruction to the
virtual machines in the no-load state according to the
system resource occupation information after centralized
deployment, and closes the virtual machines in the no-
load state.
[0125] 505. The information technology device layer
management system sends a refrigeration adjustment
instruction to an infrastructure layer monitoring system.
[0126] After determining that the virtual machines in
the no-load state are powered off, the IT device layer
management system sends the refrigeration adjustment
instruction to the infrastructure layer monitoring system
according to the distribution of the virtual machines that
execute the power-off instruction.
[0127] Therefore, the infrastructure layer monitoring
system adjusts refrigeration devices at an infrastructure
layer according to the deployment of the virtual machines
after the hot migration, thereby optimizing refrigeration
output.
[0128] Optionally, the refrigeration adjustment instruc-
tion may include a refrigeration adjustment policy. The
refrigeration adjustment instruction may also include de-
ployment information of the virtual machines after the hot
migration. The refrigeration adjustment policy is decided
by the infrastructure layer monitoring system according
to the deployment information.
[0129] Specifically, the refrigeration adjustment policy
may include: closing a refrigeration device in a no-load
area, where the no-load area is an area where all virtual
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machines are in the power-off state; and/or, reducing a
refrigeration effect in a light-load area, where the light-
load area is an area where the number of virtual machines
in the load state is smaller than a preset number.
[0130] The following describes in detail an energy sav-
ing monitoring method performed by an IT device layer
management system. Referring to FIG. 6, another em-
bodiment of the energy saving monitoring method in the
embodiments of the present invention includes the fol-
lowing:

601. An information technology device layer man-
agement system acquires system resource occupa-
tion information of virtual machines.

[0131] Content of step 501 in this embodiment is the
same as content of step 501 in the embodiment shown
in FIG. 4, and is not further described herein.
[0132] 602. The information technology device layer
management system determines, according to the sys-
tem resource occupation information, whether hot migra-
tion of virtual machines needs to be performed.
[0133] The IT device layer management system deter-
mines, according to CPU occupation information and/or
memory occupation information in the system resource
occupation information, whether the hot migration of the
virtual machines needs to be performed, and if yes, trig-
gers step 603 of sending a hot migration message to
virtual machines requiring hot migration, or if not, keeps
a state of each virtual machine in the IT device layer
management system unchanged, and terminates the
procedure.
[0134] Specifically, an energy saving monitoring appa-
ratus may determine, according to the CPU occupation
information and/or memory occupation information, the
number of virtual machines in a no-load state and the
number of virtual machines in a load state respectively.
Optionally, the energy saving monitoring apparatus may
determine whether the CPU occupation information
and/or memory occupation information of the virtual ma-
chines meets a preset no-load condition, and if yes, de-
termine that the virtual machines are in the no-load state;
for example, if a difference between current CPU and
memory occupation information of the virtual machines
and CPU and memory occupation information in idle time
is lower than 1% and lasts for 60 seconds, the energy
saving monitoring apparatus determines that the virtual
machines are in the no-load state. Alternatively, to further
ensure accuracy of determining, the energy saving mon-
itoring apparatus may perform determination again; for
example, if a difference between current CPU and mem-
ory occupation information of the virtual machines and
CPU and memory occupation information in idle time is
lower than 1% and lasts for 60 seconds, the energy sav-
ing monitoring apparatus preliminarily determines that
the virtual machines are in the no-load state, and after 5
minutes, redetects the CPU occupation information
and/or memory occupation information of the virtual ma-

chines that are preliminarily determined as in the no-load
state, and if the difference between the current CPU and
memory occupation information of the virtual machines
and the CPU and memory occupation information in idle
time is lower than 1%, determines that the virtual ma-
chines are in the no-load state.
[0135] Likewise, the energy saving monitoring appa-
ratus may determine whether the CPU occupation infor-
mation and/or memory occupation information of the vir-
tual machines meets a preset load condition, and if yes,
determine that the virtual machines are in the load state;
for example, if a difference between current CPU and
memory occupation information of the virtual machines
and CPU and memory occupation information in idle time
is higher than 1% and lasts for 20 seconds, the energy
saving monitoring apparatus determines that the virtual
machines are in the load state. Similar to determining in
the case of no loads, to further ensure accuracy of de-
termining, the virtual machines that are preliminarily de-
termined as in the load state may also be determined
again.
[0136] After respectively determining the running state
of each virtual machine at an IT device layer, the energy
saving monitoring apparatus respectively counts the
number of the virtual machines in the no-load state and
the number of the virtual machines in the load state, de-
termines a ratio of the number of the virtual machines in
the no-load state to the number of the virtual machines
in the load state, and determines whether the ratio meets
a preset condition, for example, whether the ratio of the
number of the virtual machines in the no-load state reach-
es 30%, and if yes, determines that the deployment of
the virtual machines needs to be changed. Optionally, in
actual applications, the preset condition may also be set
to other conditions, for example, reference factors such
as the temperature of an area where the virtual machines
are located and the period of time thereof, and may be
determined according to an actual situation, and is not
limited herein.
[0137] 603. The information technology device layer
management system determines a centralized deploy-
ment policy for the virtual machines according to the sys-
tem resource occupation information.
[0138] After determining that the hot migration of the
virtual machines needs to be performed, the IT device
layer management system may determine, according to
the system resource occupation information, the virtual
machines requiring hot migration, and further, may de-
termine the centralized deployment policy according to
the virtual machines requiring hot migration. Specifically,
the centralized deployment policy may include a migrated
object (that is, a virtual machine requiring hot migration)
and a migration rule. The migration rule in the centralized
deployment policy may be: most preferentially hot-mi-
grating a server device to an area close to a management
device; next, hot-migrating the server device to an area
close to a storage device; and still next, hot-migrating the
server device to an area close to a network device.
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[0139] In actual applications, the virtual machines in-
clude a server device, a management device, a network
device, and a storage device. Because the management
device, the network device, and the storage device can-
not be powered off, during hot migration, a virtual ma-
chine of a server device type is preferentially hot-migrat-
ed to the vicinity of a virtual machine that cannot be pow-
ered off as far as possible, so that a refrigeration system
at an infrastructure layer performs centralized power sup-
ply and refrigeration in an area where the virtual machine
that cannot be powered off is located.
[0140] Optionally, the IT device layer management
system may determine a migrated object according to a
current running state of each virtual machine, and ac-
quire, by calculation according to a preset algorithm and
the above migration rule, a path for hot migration of the
migrated object, thereby acquiring the specific central-
ized deployment policy. Optionally, after determining the
migrated object, the IT device layer management system
may also calculate the degree of matching between the
current running state of each virtual machine and preset
several migration scenarios (each migration scenario is
configured with a corresponding centralized deployment
policy), thereby selecting one of preset several central-
ized deployment policies as a policy for performing hot
migration currently. The manner of acquiring the central-
ized deployment policy may be determined according to
an actual situation, and is not limited herein.
[0141] 604. The information technology device layer
management system sends a hot migration message to
virtual machines requiring hot migration.
[0142] The information technology device layer man-
agement system sends the hot migration message to the
virtual machines requiring hot migration, so that the vir-
tual machines in the load state are deployed in a central-
ized manner.
[0143] 605. The information technology device layer
management system sends a power-off instruction to vir-
tual machines in a no-load state.
[0144] After determining that the hot migration of the
virtual machines is completed, the IT device layer man-
agement system sends the power-off instruction to the
virtual machines in the no-load state according to the
system resource occupation information after centralized
deployment, and closes the virtual machines in the no-
load state.
[0145] 606. The information technology device layer
management system sends a refrigeration adjustment
instruction to an infrastructure layer monitoring system.
[0146] The sending, by the IT device layer manage-
ment system, a refrigeration adjustment instruction to the
infrastructure layer monitoring system according to the
deployment information of the virtual machines after de-
termining that the virtual machines in the no-load state
are powered off specifically is:

if an area where the closed virtual machines are lo-
cated is a no-load area, sending a first refrigeration

adjustment instruction to the infrastructure layer
monitoring system, so that the infrastructure layer
monitoring system closes a refrigeration device in
the no-load area, where the no-load area is an area
where all virtual machines are in a power-off state; or
if an area where the closed virtual machines are lo-
cated is a light-load area, sending a second refrig-
eration adjustment instruction to the infrastructure
layer monitoring system, so that the infrastructure
layer monitoring system reduces a refrigeration ef-
fect in the light-load area, where the light-load area
is an area where the number of virtual machines in
a load state is smaller than a preset number (the
preset number may be determined according to an
actual situation and is not limited herein). Because
a virtual machine still runs in the light-load area, the
refrigeration device in the area cannot be closed; in
addition, because hot migration occurs in the area,
and the number of virtual machines in the load state
is small, the refrigeration effect of the area can be
reduced.

[0147] The following describes an embodiment of an
energy saving monitoring apparatus used to perform the
above energy saving monitoring method according to the
present invention. For the structure of the apparatus, re-
fer to FIG. 7. An embodiment of the present invention
provides an energy saving monitoring apparatus, includ-
ing:

an acquiring unit 701, configured to acquire system
resource occupation information of an IT device layer
management system;
a power-off instruction unit 702, configured to send
a power-off instruction to the IT device layer man-
agement system according to the system resource
occupation information, so that the IT device layer
management system closes a virtual machine in a
no-load state;
a feedback receiving unit 703, configured to receive
a power-off feedback message sent by the IT device
layer management system; and
a refrigeration adjustment unit 704, configured to
send a refrigeration adjustment instruction to an in-
frastructure layer monitoring system according to a
running state of a corresponding virtual machine in
a refrigeration area where the closed virtual machine
is located, so that the infrastructure layer monitoring
system adjusts refrigeration deployment of the re-
frigeration area where the closed virtual machine is
located.

[0148] Optionally, the refrigeration adjustment unit 704
of the energy saving monitoring apparatus in the embod-
iment of the present invention may include:

a closing instruction module 7041, configured to
send a first refrigeration adjustment instruction to the
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infrastructure layer monitoring system if the refriger-
ation area where the closed virtual machine is locat-
ed is a no-load area, so that the infrastructure layer
monitoring system closes a refrigeration device in
the no-load area, where the no-load area is an area
where all virtual machines are in a power-off state;
and
an adjustment instruction module 7042, configured
to send a second refrigeration adjustment instruction
to the infrastructure layer monitoring system if the
refrigeration area where the closed virtual machine
is located is a light-load area, so that the infrastruc-
ture layer monitoring system reduces a refrigeration
effect in the light-load area, where the light-load area
is an area where the number of virtual machines in
a load state is smaller than a preset number.

[0149] Optionally, the energy saving monitoring appa-
ratus in the embodiment of the present invention may
further include:

a deployment determining unit 705, configured to de-
termine, according to the system resource occupa-
tion information, whether deployment of virtual ma-
chines needs to be changed, and if yes, trigger a
centralized deployment unit;
the centralized deployment unit 706, configured to
instruct, according to the system resource occupa-
tion information, the IT device layer management
system to perform centralized deployment of the vir-
tual machines in the load state, and trigger the pow-
er-off instruction unit 702 after the centralized de-
ployment of the virtual machines in the load state is
completed.

[0150] Then, in this scenario, the acquiring unit 701 is
further configured to acquire system resource occupation
information after the IT device layer management system
performs the centralized deployment; and
the power-off instruction unit 702 is further configured to
send the power-off instruction to the IT device layer man-
agement system according to the system resource oc-
cupation information after the IT device layer manage-
ment system performs the centralized deployment.
[0151] A specific interaction process of each unit in the
energy saving monitoring apparatus in the embodiment
of the present invention is as follows:

The acquiring unit 701 acquires the system resource
occupation information of the IT device layer man-
agement system. Optionally, the energy saving mon-
itoring apparatus may send a system resource query
message to the IT device layer management system,
and query the system resource occupation informa-
tion of the IT device layer management system; the
energy saving monitoring apparatus may also re-
ceive the system resource occupation information
that is periodically pushed by the IT device layer

management system.

[0152] Optionally, the system resource occupation in-
formation may be usage information and the like of a
current operating system, process, thread, and applica-
tion program of each virtual machine in the IT device
layer management system. The energy saving monitor-
ing apparatus analyzes the information to acquire CPU
occupation information and/or memory occupation infor-
mation of each virtual machine in the IT device layer man-
agement system.
[0153] Alternatively, the system resource occupation
information may also be: CPU occupation information
and/or memory occupation information of each virtual
machine; after the IT device layer management system
receives the system resource query message, the IT de-
vice layer management system performs an internal que-
ry about usage information and the like of a current op-
erating system, process, thread, and application program
of each virtual machine operating locally, thereby acquir-
ing the CPU occupation information and/or memory oc-
cupation information of each virtual machine, and feeds
back the CPU occupation information and/or memory oc-
cupation information to the energy saving monitoring ap-
paratus through the system resource occupation infor-
mation.
[0154] After the system resource occupation informa-
tion is acquired, the power-off instruction unit 702 sends
the power-off instruction to the IT device layer manage-
ment system according to the system resource occupa-
tion information, so that the IT device layer management
system closes the virtual machine in the no-load state.
[0155] Optionally, before the power-off instruction unit
702 performs an operation, the deployment determining
unit 705 may determine, according to the system re-
source occupation information, whether the deployment
of the virtual machines needs to be changed, and if yes,
triggers the centralized deployment unit 706, or if not,
keeps a state of each virtual machine in the IT device
layer management system unchanged and terminates
the procedure.
[0156] After receiving the system resource occupation
information, the energy saving monitoring apparatus may
determine the running state of each virtual machine in
the IT device layer management system according to the
system resource occupation information, and when a ra-
tio of the number of virtual machines in the no-load state
to the number of virtual machines in the load state meets
a preset condition, determine that the deployment of the
virtual machines needs to be changed. The load state
may further include a light-load state and a heavy-load
state. When considering whether hot migration needs to
be performed, the energy saving monitoring apparatus
may further consider the ratio of numbers of virtual ma-
chines in the no-load state, the light-load state, and the
heavy-load state. A specific reference condition for de-
termining whether the deployment of the virtual machines
needs to be changed may be determined according to
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actual requirements, and is not limited herein. Whether
the virtual machines are in the light-load state or heavy-
load state may be determined by setting a preset load
threshold, for example, virtual machines whose loads are
higher than or equal to 50% are in the heavy-load state,
and virtual machines whose loads are lower than 50%
are in the light-load state.
[0157] The centralized deployment unit 706 instructs,
according to the system resource occupation informa-
tion, the IT device layer management system to perform
the centralized deployment of the virtual machines in the
load state, and triggers the power-off instruction unit 702
after the centralized deployment of the virtual machines
in the load state is completed. Specifically, the central-
ized deployment unit 706 may send a hot migration in-
struction carrying a centralized deployment policy to the
IT device layer management system, instructing the IT
device layer management system to perform the central-
ized deployment. After determining that the deployment
of virtual machines needs to be changed, the centralized
deployment unit 706 may determine, according to the
system resource occupation information, virtual ma-
chines requiring centralized deployment, and further,
may determine the centralized deployment policy ac-
cording to the virtual machines requiring centralized de-
ployment. In this embodiment, the centralized deploy-
ment of the virtual machines may be implemented by hot
migration of the virtual machines. Hot migration of a vir-
tual machine means that a running state of a whole virtual
machine is completely stored and can be quickly restored
on another virtual machine of an original hardware plat-
form or a virtual machine of a different hardware platform;
in addition, in the restoration process, the virtual machine
can implement smooth service migration without inter-
ruption, so that a user does not perceive any difference.
Specifically, the centralized deployment policy may in-
clude a migrated object and a migration rule. The migra-
tion rule in the centralized deployment policy may be:
most preferentially hot-migrating a server device to an
area close to a management device; next, hot-migrating
the server device to an area close to a storage device;
and still next, hot-migrating the server device to an area
close to a network device.
[0158] After the IT device layer management system
closes the virtual machine in the no-load state, the feed-
back receiving unit 703 may receive the power-off feed-
back message sent by the IT device layer management
system; subsequently, the refrigeration adjustment unit
704 may be triggered to send the refrigeration adjustment
instruction to the infrastructure layer monitoring system
according to the running state of the corresponding virtual
machine in the refrigeration area where the closed virtual
machine is located, so that the infrastructure layer mon-
itoring system adjusts refrigeration deployment of the re-
frigeration area where the closed virtual machine is lo-
cated.
[0159] Optionally, the closing instruction module 7041
sends the first refrigeration adjustment instruction to the

infrastructure layer monitoring system if the refrigeration
area where the closed virtual machine is located is a no-
load area, so that the infrastructure layer monitoring sys-
tem closes the refrigeration device in the no-load area,
where the no-load area is the area where all the virtual
machines in the area are in the power-off state; and the
adjustment instruction module 7042 sends the second
refrigeration adjustment instruction to the infrastructure
layer monitoring system if the refrigeration area where
the closed virtual machine is located is a light-load area,
so that the infrastructure layer monitoring system reduc-
es the refrigeration effect in the light-load area, where
the light-load area is the area where the number of virtual
machines in the load state is smaller than the preset
number.
[0160] The following describes an embodiment of an
IT device layer management system used to perform the
above energy saving monitoring method according to the
present invention. For the structure of the system, refer
to FIG. 8. An embodiment of an IT device layer manage-
ment system in the embodiments of the present invention
includes:

an information providing unit 801, configured to pro-
vide an energy saving monitoring apparatus with
system resource occupation information of the IT de-
vice layer management system;
a power-off instruction receiving unit 802, configured
to receive a power-off instruction sent according to
the system resource occupation information by the
energy saving monitoring apparatus;
a closing unit 803, configured to close a virtual ma-
chine in a no-load state according to the power-off
instruction; and
a feedback unit 804, configured to send a power-off
feedback message to the energy saving monitoring
apparatus, so that the energy saving monitoring ap-
paratus sends a refrigeration adjustment instruction
to an infrastructure layer monitoring system accord-
ing to a running state of a corresponding virtual ma-
chine in a refrigeration area where the closed virtual
machine is located.

[0161] Optionally, the IT device layer management
system in the embodiment of the present invention may
further include:

a deployment instruction receiving unit 805, config-
ured to receive an instruction sent by the energy sav-
ing monitoring apparatus, for centralized deploy-
ment of virtual machines in a load state; and
a deployment unit 806, configured to perform the
centralized deployment of the virtual machines in the
load state according to the instruction.

[0162] In this scenario, the information providing unit
801 is further configured to provide the energy saving
monitoring apparatus with system resource occupation
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information after the IT device layer management system
performs the centralized deployment; and
the power-off instruction receiving unit 802 is further con-
figured to receive the power-off instruction sent according
to the system resource occupation information by the en-
ergy saving monitoring apparatus after the centralized
deployment.
[0163] A specific operation process of each unit in the
energy saving monitoring apparatus in the embodiment
of the present invention is as follows:

The information providing unit 801 provides the en-
ergy saving monitoring apparatus with the system
resource occupation information of the IT device lay-
er management system; optionally,
the information providing unit 801 may periodically
and actively push the system resource occupation
information of the IT device layer management sys-
tem to the energy saving monitoring apparatus, or
may also carry the system resource occupation in-
formation in a response after receiving a system re-
source query message.

[0164] After the energy saving monitoring apparatus
is provided with the system resource occupation infor-
mation of the IT device layer management system, the
power-off instruction receiving unit 802 may receive the
power-off instruction sent according to the system re-
source occupation information by the energy saving mon-
itoring apparatus; and the closing unit 803 may close the
virtual machine in the no-load state according to the pow-
er-off instruction. Optionally, in actual applications, if the
energy saving monitoring apparatus needs to perform
the centralized deployment of the virtual machines in the
load state, before the power-off instruction is received,
the deployment instruction receiving unit 805 may re-
ceive an instruction sent by the energy saving monitoring
apparatus, for the centralized deployment of the virtual
machines in the load state; specifically, the deployment
instruction receiving unit 805 may receive a hot migration
instruction, where the hot migration instruction may in-
clude a centralized deployment policy, so that the IT de-
vice layer management system is instructed to perform
centralized deployment, and the deployment unit 806
hot-migrates the virtual machines in the IT device layer
management system according to the hot migration in-
struction, thereby implementing the centralized deploy-
ment of the virtual machines in the load state. Specifically,
the manner of the centralized deployment of the virtual
machines is decided by the centralized deployment pol-
icy, where many types of hot migration rules may be used
to implement the centralized deployment of the virtual
machines. The centralized deployment policy may in-
clude a migrated object (that is, a virtual machine requir-
ing hot migration) and a migration rule. The migration
rule in the centralized deployment policy may be: most
preferentially hot-migrating a server device to an area
close to a management device; next, hot-migrating the

server device to an area close to a storage device; and
still next, hot-migrating the server device to an area close
to a network device.
[0165] After it is determined that the hot migration is
completed, a hot migration completion response may be
returned to the energy saving monitoring apparatus, so
that the energy saving monitoring apparatus may perform
a further operation.
[0166] After a power-off instruction is received, the
closing unit 803 closes the virtual machine in the no-load
state according to the power-off instruction; after closing
of the virtual machine in the no-load state is completed,
the feedback unit 804 sends the power-off feedback mes-
sage to the energy saving monitoring apparatus, so that
the energy saving monitoring apparatus sends the refrig-
eration adjustment instruction to the infrastructure layer
monitoring system according to the running state of the
corresponding virtual machine in the refrigeration area
where the closed virtual machine is located. Therefore,
the energy saving monitoring apparatus sends the refrig-
eration adjustment instruction to the infrastructure layer
monitoring system according to the power-off feedback
message to adjust refrigeration deployment.
[0167] In the several embodiments provided in the
present application, it should be understood that, the dis-
closed apparatus and method may be implemented in
other manners. For example, the described apparatus
embodiment is merely exemplary. For example, the unit
division is merely logical function division and may be
other division in actual implementation. For example, a
plurality of units or components may be combined or in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0168] The units described as separate parts may or
may not be physically separate, and the parts displayed
as units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. A part or all of the units may be selected
according to actual needs to achieve the objectives of
the solutions of the embodiments.
[0169] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
The integrated unit may be implemented in a form of hard-
ware, or may be implemented in a form of a software
functional unit.
[0170] When the integrated unit is implemented in a
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer-readable storage medium. Based on such
an understanding, the technical solutions of the present
invention essentially, or the part contributing to the prior
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art, or all or a part of the technical solutions may be im-
plemented in a form of a software product. The computer
software product is stored in a storage medium and in-
cludes several instructions for instructing a computer de-
vice (which may be a personal computer, a server, a net-
work device, or the like) to perform all or a part of the
steps of the methods described in the embodiments of
the present invention. The foregoing storage medium in-
cludes: any medium that can store program codes, such
as a USB flash disk, a removable hard disk, a read-only
memory (ROM, Read-Only Memory), a random access
memory (RAM, Random Access Memory), a magnetic
disk, or an optical disk.
[0171] The foregoing descriptions are merely specific
embodiments of the present invention, but are not intend-
ed to limit the protection scope of the present invention.
Any variation or replacement readily figured out by a per-
son skilled in the art within the technical scope disclosed
in the present invention shall fall within the protection
scope of the present invention. Therefore, the protection
scope of the present invention shall be subject to the
protection scope of the claims.

Claims

1. An energy saving monitoring method, comprising:

acquiring system resource occupation informa-
tion of an IT device layer management system;
sending a power-off instruction to the IT device
layer management system according to the sys-
tem resource occupation information, so that the
IT device layer management system closes a
virtual machine in a no-load state; and
receiving a power-off feedback message sent
by the IT device layer management system, and
sending a refrigeration adjustment instruction to
an infrastructure layer monitoring system ac-
cording to a running state of a corresponding
virtual machine in a refrigeration area where the
closed virtual machine is located, so that the in-
frastructure layer monitoring system adjusts re-
frigeration deployment of the refrigeration area
where the closed virtual machine is located.

2. The method according to claim 1, wherein the send-
ing a refrigeration adjustment instruction to an infra-
structure layer monitoring system according to a run-
ning state of a corresponding virtual machine in a
refrigeration area where the closed virtual machine
is located, so that the infrastructure layer monitoring
system adjusts refrigeration deployment of the re-
frigeration area where the closed virtual machine is
located comprises:

sending a first refrigeration adjustment instruc-
tion to the infrastructure layer monitoring system

if the refrigeration area where the closed virtual
machine is located is a no-load area, so that the
infrastructure layer monitoring system closes a
refrigeration device in the no-load area, wherein
the no-load area is an area where all virtual ma-
chines are in a power-off state; or
sending a second refrigeration adjustment in-
struction to the infrastructure layer monitoring
system if the refrigeration area where the closed
virtual machine is located is a light-load area, so
that the infrastructure layer monitoring system
reduces a refrigeration effect in the light-load ar-
ea, wherein the light-load area is an area where
the number of virtual machines in a load state
is smaller than a preset number.

3. The method according to claim 1 or 2, wherein: be-
fore the sending a power-off instruction to the IT de-
vice layer management system according to the sys-
tem resource occupation information, the method
comprises:

determining, according to the system resource
occupation information, whether deployment of
virtual machines needs to be changed, and if
yes, instructing, according to the system re-
source occupation information, the IT device
layer management system to perform central-
ized deployment of the virtual machines in the
load state, and after the centralized deployment
of the virtual machines in the load state is com-
pleted, acquiring system resource occupation
information after the IT device layer manage-
ment system performs the centralized deploy-
ment; and
the sending a power-off instruction to the IT de-
vice layer management system according to the
system resource occupation information com-
prises:

sending the power-off instruction to the IT
device layer management system accord-
ing to the system resource occupation in-
formation after the IT device layer manage-
ment system performs the centralized de-
ployment.

4. The method according to claim 3, wherein the in-
structing, according to the system resource occupa-
tion information, the IT device layer management
system to perform centralized deployment of the vir-
tual machines in the load state comprises:

determining a centralized deployment policy for
the virtual machines according to the system re-
source occupation information; and
sending a hot migration instruction carrying the
centralized deployment policy to the IT device
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layer management system, so that the virtual
machines in the load state perform hot migration
to implement the centralized deployment.

5. The method according to claim 4, wherein:

the virtual machines comprise a server device,
a management device, a network device, and a
storage device;
the determining a centralized deployment policy
for the virtual machines according to the system
resource occupation information comprises:

determining, according to the system re-
source occupation information, a server de-
vice to be migrated; and
the centralized deployment policy compris-
es: most preferentially hot-migrating the
server device to be migrated, to an area
close to the management device; next hot-
migrating the server device to be migrated,
to an area close to the storage device; and
still next, hot-migrating the server device to
be migrated, to an area close to the network
device.

6. The method according to claim 3, wherein:

the system resource occupation information
comprises: central processing unit CPU occu-
pation information and/or memory occupation
information of virtual machines in the IT device
layer management system; and
the determining, according to the system re-
source occupation information, whether hot mi-
gration of virtual machines needs to be per-
formed, comprises:

respectively determining, according to the
CPU occupation information and/or memo-
ry occupation information, the number of vir-
tual machines in the no-load state and the
number of virtual machines in the load state;
and
when a ratio of the number of the virtual ma-
chines in the no-load state to the number of
the virtual machines in the load state meets
a preset condition, determining that the de-
ployment of the virtual machines needs to
be changed.

7. The method according to claim 6, wherein the re-
spectively determining, according to the CPU occu-
pation information and/or memory occupation infor-
mation, the number of virtual machines in the no-
load state and the number of virtual machines in the
load state comprises:

if the CPU occupation information and/or mem-
ory occupation information of the virtual ma-
chines meets a preset no-load condition, prelim-
inarily determining that the virtual machines are
in the no-load state, and after a preset duration,
reacquiring CPU occupation information and/or
memory occupation information of the virtual
machines, and if the reacquired CPU occupation
information and/or memory occupation informa-
tion still meets the preset no-load condition, de-
termining that the virtual machines are in the no-
load state; or
if the CPU occupation information and/or mem-
ory occupation information of the virtual ma-
chines meets a preset load condition, prelimi-
narily determining that the virtual machines are
in the load state, and after a preset duration,
reacquiring CPU occupation information and/or
memory occupation information of the virtual
machines, and if the reacquired CPU occupation
information and/or memory occupation informa-
tion still meets the preset load condition, deter-
mining that the virtual machines are in the load
state; and
respectively counting the number of the virtual
machines in the no-load state and the number
of the virtual machines in the load state.

8. The method according to any one of claims 1 to 7,
wherein: the power-off feedback message carries a
cabinet number of a cabinet where a virtual machine
that is powered off is located, and the cabinet where
the virtual machine is located corresponds to a re-
frigeration area where the virtual machine is located;
and
detecting whether the cabinet number matches an
identifier of the virtual machine in the no-load state,
and if yes, triggering the step of sending a refriger-
ation adjustment instruction to an infrastructure layer
monitoring system according to a running state of a
corresponding virtual machine in a refrigeration area
where the closed virtual machine is located.

9. An energy saving monitoring method, comprising:

providing an energy saving monitoring appara-
tus with system resource occupation information
of an IT device layer management system;
receiving a power-off instruction sent according
to the system resource occupation information
by the energy saving monitoring apparatus; and
closing a virtual machine in a no-load state ac-
cording to the power-off instruction, and sending
a power-off feedback message to the energy
saving monitoring apparatus, so that the energy
saving monitoring apparatus sends a refrigera-
tion adjustment instruction to an infrastructure
layer monitoring system according to a running
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state of a corresponding virtual machine in a re-
frigeration area where the closed virtual ma-
chine is located.

10. The method according to claim 9, wherein the sys-
tem resource occupation information carries CPU
occupation information and/or memory occupation
information of each virtual machine in the IT device
layer management system.

11. The method according to claim 9 or 10, wherein be-
fore the receiving a power-off instruction sent ac-
cording to the system resource occupation informa-
tion by the energy saving monitoring apparatus, the
method further comprises:

receiving an instruction sent by the energy sav-
ing monitoring apparatus, for centralized de-
ployment of virtual machines in a load state, and
performing the centralized deployment of the vir-
tual machines in the load state according to the
instruction.

12. The method according to claim 11, wherein the re-
ceiving an instruction sent by the energy saving mon-
itoring apparatus, for centralized deployment of vir-
tual machines in a load state, and performing the
centralized deployment of the virtual machines in the
load state according to the instruction comprise:

receiving a hot migration instruction sent by the
energy saving monitoring apparatus, wherein
the hot migration instruction carries a central-
ized deployment policy for the virtual machines;
and
sending, according to the centralized deploy-
ment policy, a hot migration message to the vir-
tual machines requiring hot migration, so that
the centralized deployment of the virtual ma-
chines in the load state is performed.

13. The method according to claim 12, wherein:

the virtual machines comprise a server device,
a management device, a network device,
and a storage device; and
the centralized deployment policy comprises:
most preferentially hot-migrating the server de-
vice to be migrated, to an area close to the man-
agement device; next, hot-migrating the server
device to be migrated, to an area close to the
storage device; and still next, hot-migrating the
server device to be migrated, to an area close
to the network device.

14. The method according to claim 11, further compris-
ing:

providing the energy saving monitoring appara-
tus with system resource occupation information
after the IT device layer management system
performs the centralized deployment, so that the
energy saving monitoring apparatus sends the
power-off instruction to the IT device layer man-
agement system according to the system re-
source occupation information after the IT de-
vice layer management system performs the
centralized deployment.

15. An energy saving monitoring apparatus, comprising:

an acquiring unit, configured to acquire system
resource occupation information of an IT device
layer management system;
a power-off instruction unit, configured to send
a power-off instruction to the IT device layer
management system according to the system
resource occupation information, so that the IT
device layer management system closes a vir-
tual machine in a no-load state;
a feedback receiving unit, configured to receive
a power-off feedback message sent by the IT
device layer management system; and
a refrigeration adjustment unit, configured to
send a refrigeration adjustment instruction to an
infrastructure layer monitoring system accord-
ing to a running state of a corresponding virtual
machine in a refrigeration area where the closed
virtual machine is located, so that the infrastruc-
ture layer monitoring system adjusts refrigera-
tion deployment of the refrigeration area where
the closed virtual machine is located.

16. The apparatus according to claim 15, wherein the
refrigeration adjustment unit comprises:

a closing instruction module, configured to send
a first refrigeration adjustment instruction to the
infrastructure layer monitoring system if the re-
frigeration area where the closed virtual ma-
chine is located is a no-load area, so that the
infrastructure layer monitoring system closes a
refrigeration device in the no-load area, wherein
the no-load area is an area where all virtual ma-
chines are in a power-off state; and
an adjustment instruction module, configured to
send a second refrigeration adjustment instruc-
tion to the infrastructure layer monitoring system
if the refrigeration area where the closed virtual
machine is located is a light-load area, so that
the infrastructure layer monitoring system re-
duces a refrigeration effect in the light-load area,
wherein the light-load area is an area where the
number of virtual machines in a load state is
smaller than a preset number.
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17. The apparatus according to claim 15 or 16, further
comprising:

a deployment determining unit, configured to de-
termine, according to the system resource oc-
cupation information, whether deployment of vir-
tual machines needs to be changed, and if yes,
trigger a centralized deployment unit; and
the centralized deployment unit, configured to
instruct, according to the system resource oc-
cupation information, the IT device layer man-
agement system to perform centralized deploy-
ment of the virtual machines in the load state;
wherein
the acquiring unit is further configured to acquire
system resource occupation information after
the IT device layer management system per-
forms the centralized deployment; and
the power-off instruction unit is further config-
ured to send the power-off instruction to the IT
device layer management system according to
the system resource occupation information af-
ter the IT device layer management system per-
forms the centralized deployment.

18. An information technology device layer manage-
ment system, comprising:

an information providing unit, configured to pro-
vide an energy saving monitoring apparatus with
system resource occupation information of the
IT device layer management system;
a power-off instruction receiving unit, configured
to receive a power-off instruction sent according
to the system resource occupation information
by the energy saving monitoring apparatus;
a closing unit, configured to close a virtual ma-
chine in a no-load state according to the power-
off instruction; and
a feedback unit, configured to send a power-off
feedback message to the energy saving moni-
toring apparatus, so that the energy saving mon-
itoring apparatus sends a refrigeration adjust-
ment instruction to an infrastructure layer mon-
itoring system according to a running state of a
corresponding virtual machine in a refrigeration
area where the closed virtual machine is located.

19. The system according to claim 18, further compris-
ing:

a deployment instruction receiving unit, config-
ured to receive an instruction sent by the energy
saving monitoring apparatus, for centralized de-
ployment of virtual machines in a load state; and
a deployment unit, configured to perform the
centralized deployment of the virtual machines
in the load state according to the instruction;

wherein
the information providing unit is further config-
ured to provide the energy saving monitoring ap-
paratus with system resource occupation infor-
mation after the IT device layer management
system performs the centralized deployment;
and
the power-off instruction receiving unit is further
configured to receive the power-off instruction
sent according to the system resource occupa-
tion information by the energy saving monitoring
apparatus after the centralized deployment.
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