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VIRTUAL MACHINE SPECIFICATION
ADJUSTMENT METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of International Appli-
cation No. PCT/CN2013/079588, filed on Jul. 18, 2013,
which claims priority to Chinese Patent Application No.
201210562447.9, filed on Dec. 21, 2012, both of which are
incorporated herein by reference in their entireties.

TECHNICAL FIELD

Embodiments of the present invention relate to commu-
nications technologies, and in particular, to a virtual machine
specification adjustment method and apparatus.

BACKGROUND

Generally, a virtual machine is created in a data center
according to some specifications such as a central processing
unit (CPU) and a memory. Generally, if a busy/idle condition
during running of the virtual machine changes, originally-set
specifications such as a CPU and a memory need to be
adjusted. For example, when a service such as a web service
runs in the virtual machine, performance of the virtual
machine deteriorates after a quantity of users increases, and
therefore, the specifications such as a CPU and a memory
need to be improved to enhance the performance of the
virtual machine.

Generally, a specification of a virtual machine in a data
center may be adjusted manually, and manual adjustment is
manually triggered by maintenance personnel, to set again a
quantity of CPUs and a memory size of the virtual machine
in a management interface of the virtual machine. However,
a manual adjustment method in the prior art is inefficient.

SUMMARY

Embodiments of the present invention provide a virtual
machine specification adjustment method and apparatus, to
improve efficiency of virtual machine specification adjust-
ment and implement automatic virtual machine specification
adjustment according to a busy/idle condition during run-
ning of a virtual machine, thereby increasing a resource
utilization rate of a data center.

According to a first aspect of the present invention, a
virtual machine specification adjustment method is pro-
vided, where the method includes:

acquiring running status information of a virtual machine;

determining, according to the running status information
of the virtual machine, whether the virtual machine is a
to-be-adjusted virtual machine; and

if the virtual machine is a to-be-adjusted virtual machine,
adjusting a specification of the to-be-adjusted virtual
machine by using a resource in a reserved resource pool.

In a first possible implementation manner of the first
aspect, the adjusting a specification of the to-be-adjusted
virtual machine by using a resource in a reserved resource
pool includes:

adjusting the specification of the to-be-adjusted virtual
machine by using a resource in a first reserved resource pool,
where the first reserved resource pool is a reserved resource
pool set according to a resource specification adjustment
range of the virtual machine.
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According to the first aspect, in a second possible imple-
mentation manner of the first aspect, the adjusting a speci-
fication of the to-be-adjusted virtual machine by using a
resource in a reserved resource pool includes:

adjusting the specification of the to-be-adjusted virtual
machine by using a resource in a second reserved resource
pool, where the second reserved resource pool is a reserved
resource pool set according to an available resource of the
virtual machine; and

after the adjusting a specification of the to-be-adjusted
virtual machine by using a resource in a reserved resource
pool, the method further includes:

updating the resource in the second reserved resource
pool according to a specification adjustment result of the
virtual machine.

With reference to the first aspect or either of the first or
second possible implementation manner of the first aspect,
in a third possible implementation manner of the first aspect,
the adjusting a specification of the to-be-adjusted virtual
machine by using a resource in a reserved resource pool
includes:

if it is determined that the resource in the reserved
resource pool cannot meet specification adjustment require-
ments of at least two to-be-adjusted virtual machines,

adjusting the specification of the virtual machine by using
the resource in the reserved resource pool according to a
sequence of applying for the resource in the reserved
resource pool by the at least two to-be-adjusted virtual
machines; or

adjusting the specification of the virtual machine by using
the resource in the reserved resource pool according to
priority attributes of the at least two to-be-adjusted virtual
machines.

With reference to the first aspect or any one of the first,
second, or third possible implementation manner of the first
aspect, in a fourth possible implementation manner of the
first aspect, the running status information includes a per-
formance indicator of the virtual machine and the specifi-
cation of the virtual machine;

the determining, according to the running status informa-
tion of the virtual machine, whether the virtual machine is a
to-be-adjusted virtual machine includes:

determining whether the performance indicator of the
virtual machine in the running status information matches
the specification of the virtual machine, and if the perfor-
mance indicator of the virtual machine in the running status
information does not match the specification of the virtual
machine, determining that the virtual machine is a to-be-
adjusted virtual machine; and

the adjusting a specification of the to-be-adjusted virtual
machine by using a resource in a reserved resource pool
includes:

determining a target specification of the virtual machine
according to the performance indicator of the virtual
machine; and

adjusting the specification of the to-be-adjusted virtual
machine to the target specification by using the resource in
the reserved resource pool.

With reference to the first aspect or any one of the first,
second, or third possible implementation manner of the first
aspect, in a fifth possible implementation manner of the first
aspect, the running status information includes a perfor-
mance indicator of the virtual machine and the specification
of the virtual machine;

the determining, according to the running status informa-
tion of the virtual machine, whether the virtual machine is a
to-be-adjusted virtual machine includes:
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determining whether the performance indicator of the
virtual machine in the running status information meets a
target performance indicator, and if the performance indi-
cator of the virtual machine in the running status information
does not meet the target performance indicator, determining
that the virtual machine is a to-be-adjusted virtual machine;
and

the adjusting a specification of the to-be-adjusted virtual
machine by using a resource in a reserved resource pool
includes:

adjusting the specification of the to-be-adjusted virtual
machine by a fixed step by using the resource in the reserved
resource pool until the target performance indicator is
reached.

According to the fifth possible implementation manner of
the first aspect, in a sixth possible implementation manner of
the first aspect, before the adjusting the specification of the
to-be-adjusted virtual machine by a fixed step by using the
resource in the reserved resource pool, the method further
includes:

determining the fixed step according to the performance
indicator of the virtual machine and the target performance
indicator.

With reference to the first aspect or any one of the fourth,
fifth, or sixth possible implementation manner of the first
aspect, in a seventh possible implementation manner of the
first aspect, the performance indicator of the virtual machine
includes any one or a combination of the following: a central
processing unit CPU usage, a memory usage, an input/
output operations per second TOPS, and an input/output
delay that are of the virtual machine.

According to a second aspect of the present invention, a
virtual machine specification adjustment apparatus is pro-
vided, where the apparatus includes:

an acquiring module, configured to acquire running status
information of a virtual machine;

a determining module, configured to determine, according
to the running status information of the virtual machine,
whether the virtual machine is a to-be-adjusted virtual
machine; and

an adjusting module, configured to: if the determining
module determines that the virtual machine is a to-be-
adjusted virtual machine, adjust a specification of the to-be-
adjusted virtual machine by using a resource in a reserved
resource pool.

In a first possible implementation manner of the second
aspect, the adjusting module is specifically configured to
adjust the specification of the to-be-adjusted virtual machine
by using a resource in a first reserved resource pool, where
the first reserved resource pool is a reserved resource pool
set according to a resource specification adjustment range of
the virtual machine.

According to the second aspect, in a second possible
implementation manner of the second aspect, the adjusting
module is specifically configured to adjust the specification
of the to-be-adjusted virtual machine by using a resource in
a second reserved resource pool, where the second reserved
resource pool is a reserved resource pool set according to an
available resource of the virtual machine; and

the apparatus further includes: an updating module, con-
figured to: after the specification of the to-be-adjusted virtual
machine is adjusted by using the resource in the reserved
resource pool, update the resource in the second reserved
resource pool according to a specification adjustment result
of the virtual machine.

With reference to the second aspect or either of the first or
second possible implementation manner of the second
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aspect, in a third possible implementation manner of the
second aspect, the adjusting module is further configured to:

if it is determined that the resource in the reserved
resource pool cannot meet specification adjustment require-
ments of at least two to-be-adjusted virtual machines,

adjust the specification of the virtual machine by using the
resource in the reserved resource pool according to a
sequence of applying for the resource in the reserved
resource pool by the at least two to-be-adjusted virtual
machines; or

adjust the specification of the virtual machine by using the
resource in the reserved resource pool according to priority
attributes of the at least two to-be-adjusted virtual machines.

With reference to the second aspect or any one of the first,
second, or third possible implementation manner of the
second aspect, in a fourth possible implementation manner
of'the second aspect, the running status information includes
a performance indicator of the virtual machine and the
specification of the virtual machine;

the determining module is specifically configured to
determine whether the performance indicator of the virtual
machine in the running status information matches the
specification of the virtual machine, and if the performance
indicator of the virtual machine in the running status infor-
mation does not match the specification of the virtual
machine, determine that the virtual machine is a to-be-
adjusted virtual machine; and

the adjusting module is specifically configured to:

determine a target specification of the virtual machine
according to the performance indicator of the virtual
machine; and

adjust the specification of the to-be-adjusted virtual
machine to the target specification by using the resource in
the reserved resource pool.

With reference to the second aspect or any one of the first,
second, or third possible implementation manner of the
second aspect, in a fifth possible implementation manner of
the second aspect, the running status information includes a
performance indicator of the virtual machine and the speci-
fication of the virtual machine;

the determining module is specifically configured to
determine whether the performance indicator of the virtual
machine in the running status information meets a target
performance indicator, and if the performance indicator of
the virtual machine in the running status information does
not meet the target performance indicator, determine that the
virtual machine is a to-be-adjusted virtual machine; and

the adjusting module is specifically configured to adjust
the specification of the to-be-adjusted virtual machine by a
fixed step by using the resource in the reserved resource pool
until the target performance indicator is reached.

According to the fifth possible implementation manner of
the second aspect, in a sixth possible implementation man-
ner of the second aspect, the adjusting module is further
configured to: before the specification of the to-be-adjusted
virtual machine is adjusted by the fixed step by using the
resource in the reserved resource pool, determine the fixed
step according to the performance indicator of the virtual
machine and the target performance indicator.

With reference to the second aspect or any one of the
fourth, fifth, or sixth possible implementation manner of the
second aspect, in a seventh possible implementation manner
of'the second aspect, the performance indicator of the virtual
machine includes any one or a combination of the following:
a central processing unit CPU usage, a memory usage, an
input/output operations per second TOPS, and an input/
output delay that are of the virtual machine.



US 9,471,364 B2

5

According to the virtual machine specification adjustment
method and apparatus provided in the embodiments of the
present invention, first, running status information of a
virtual machine is acquired; then it is determined, according
to the running status information of the virtual machine,
whether the virtual machine is a to-be-adjusted virtual
machine; and if the virtual machine is a to-be-adjusted
virtual machine, a specification of the to-be-adjusted virtual
machine is adjusted by using a resource in a reserved
resource pool. In this way, efficiency of virtual machine
specification adjustment is improved, thereby increasing a
resource utilization rate of a data center. Setting of the
reserved resource pool can ensure reliability of virtual
machine specification adjustment, and can avoid, to some
extent, a virtual machine specification adjustment failure
due to insufficient resources, thereby increasing a success
rate of virtual machine specification adjustment.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present invention more clearly, the following briefly
introduces the accompanying drawings required for describ-
ing the embodiments.

FIG. 1 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 1 of the
present invention;

FIG. 2 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 4 of the
present invention;

FIG. 3 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 5 of the
present invention;

FIG. 4 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 6 of the
present invention;

FIG. 5 is a schematic structural diagram of a virtual
machine specification adjustment apparatus according to
Embodiment 1 of the present invention;

FIG. 6 is a schematic structural diagram of a virtual
machine specification adjustment apparatus according to
Embodiment 3 of the present invention; and

FIG. 7 is a schematic structural diagram of a virtual
machine specification adjustment apparatus according to
Embodiment 7 of the present invention.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the embodiments of the present invention clearer,
the following clearly describes the technical solutions in the
embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are some
but not all of the embodiments of the present invention.

A virtual machine specification adjustment method in the
embodiments of the present invention may be executed by a
virtual machine specification adjustment apparatus, where
the virtual machine specification adjustment apparatus may
run in a virtual machine or a physical machine in a data
center.

FIG. 1 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 1 of the
present invention. As shown in FIG. 1, in this embodiment,
the virtual machine specification adjustment method
includes:
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S101: Acquire running status information of a virtual
machine.

Specifically, the running status information of the virtual
machine may include a performance indicator of the virtual
machine and a specification of the virtual machine. The
performance indicator of the virtual machine may reflect a
busy/idle condition during current running of the virtual
machine, and the specification of the virtual machine may
include specifications of resources used by the virtual
machine, such as a CPU, a memory, a network, and a storage
capacity.

Optionally, the performance indicator of the virtual
machine includes any one or a combination of the following:
a central processing unit (CPU) usage, a memory usage, an
input/output operations per second (IOPS), and an input/
output (I/0O) delay that are of the virtual machine.

The performance indicator of the virtual machine and the
specification of the virtual machine may be used as a basis
of determining whether the specification of the virtual
machine needs to be adjusted, an extent to which the
specification is adjusted, and a target specification for adjust-
ment.

S102: Determine, according to the running status infor-
mation of the virtual machine, whether the virtual machine
is a to-be-adjusted virtual machine; if the virtual machine is
a to-be-adjusted virtual machine, perform step S103; and if
the virtual machine is not a to-be-adjusted virtual machine,
return to step S101, to acquire running status information of
a next virtual machine.

For example, a manner of determining, according to the
running status information of the virtual machine, whether
the virtual machine is a to-be-adjusted virtual machine may
include: determining whether the performance indicator of
the virtual machine in the running status information
matches the specification of the virtual machine, or deter-
mining whether the performance indicator of the virtual
machine in the running status information meets a target
performance indicator.

S103: Adjust the specification of the to-be-adjusted virtual
machine by using a resource in a reserved resource pool.

Specifically, setting the reserved resource pool for speci-
fication adjustment of the to-be-adjusted virtual machine can
ensure reliability of virtual machine specification adjust-
ment, and can avoid, to some extent, a virtual machine
specification adjustment failure due to insufficient resources.
The foregoing reserved resource pool is a container from
which a resource is acquired or into which a resource is
released when the specification of the virtual machine is
being adjusted.

According to the virtual machine specification adjustment
method provided in this embodiment, first, running status
information of a virtual machine is acquired; then it is
determined, according to the running status information of
the virtual machine, whether the virtual machine is a to-be-
adjusted virtual machine; and if the virtual machine is a
to-be-adjusted virtual machine, a specification of the to-be-
adjusted virtual machine is adjusted by using a resource in
a reserved resource pool. In this way, efficiency of virtual
machine specification adjustment is improved, thereby
increasing a resource utilization rate of a data center. Setting
of' the reserved resource pool can ensure reliability of virtual
machine specification adjustment, and can avoid, to some
extent, a virtual machine specification adjustment failure
due to insufficient resources, thereby increasing a success
rate of virtual machine specification adjustment.

In Embodiment 2 of a virtual machine specification
adjustment method according to the present invention, and
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based on the embodiment shown in FIG. 1, step S103 may
be specifically: adjusting the specification of the to-be-
adjusted virtual machine by using a resource in a first
reserved resource pool, where the first reserved resource
pool is a reserved resource pool set according to a resource
specification adjustment range of the virtual machine.

Specifically, the first reserved resource pool may be a
reserved resource pool set according to the resource speci-
fication adjustment range of the virtual machine, and a
specification adjustment range of resources such as a CPU,
a memory, and storage capacity may be set, where the
resource specification adjustment range may be set when the
reserved resource pool is created, or may be set after the
reserved resource pool is created. For example, if the
resource specification adjustment range of the CPU, the
memory, and the storage capacity of the virtual machine is
set to one CPU to 10 CPUs, a 1 G memory to a 5 G memory,
and 50 GB storage capacity to 200 GB storage capacity,
respectively, specifications of the resources such as the CPU,
the memory, and the storage capacity may be adjusted in the
virtual machine according to a running busy/idle condition
and within the range.

According to the virtual machine specification adjustment
method provided in this embodiment, first, running status
information of a virtual machine is acquired; then it is
determined, according to the running status information of
the virtual machine, whether the virtual machine is a to-be-
adjusted virtual machine; and if the virtual machine is a
to-be-adjusted virtual machine, a specification of the to-be-
adjusted virtual machine is adjusted by using a resource in
a first reserved resource pool. In this way, efficiency of
virtual machine specification adjustment is improved,
thereby increasing a resource utilization rate of a data center.
Setting of the reserved resource pool can ensure reliability of
virtual machine specification adjustment, and can avoid, to
some extent, a virtual machine specification adjustment
failure due to insufficient resources, thereby increasing a
success rate of virtual machine specification adjustment.

In Embodiment 3 of a virtual machine specification
adjustment method according to the present invention, and
based on the embodiment shown in FIG. 1, step S103 may
be specifically: adjusting the specification of the to-be-
adjusted virtual machine by using a resource in a second
reserved resource pool, where the second reserved resource
pool is a reserved resource pool set according to an available
resource of the virtual machine.

After step S103, in this embodiment, the virtual machine
specification adjustment method further includes:

updating the resource in the second reserved resource
pool according to a specification adjustment result of the
virtual machine.

Specifically, the second reserved resource pool may be a
reserved resource pool set according to the available
resource of the virtual machine, where the available resource
of the virtual machine includes a total reserved resource
specified in a cluster, a host, or a data center to which the
virtual machine belongs, and the second reserved resource
pool may be a reserved resource pool obtained by specitying
a specification of the total reserved resource in the cluster,
the host, or the data center in which the virtual machine is
located. For example, a specification of the reserved
resource pool is specified as 10 CPUs, a 20 G memory, and
1 TB storage capacity; when three CPUs and a 2 G memory
need to be added to a virtual machine, a capacity of the
reserved resource pool decreases by three CPUs and a 2 G
memory, and when one CPU and a 1 G memory need to be
reduced from a virtual machine, the capacity of the reserved
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resource pool increases by one CPU and a 1 G memory.
Therefore, if the specification of the to-be-adjusted virtual
machine is adjusted by using the resource in the second
reserved resource pool, after the specification of the virtual
machine is adjusted, the resource in the second reserved
resource pool further needs to be updated according to the
specification adjustment result of the virtual machine.

According to the virtual machine specification adjustment
method provided in this embodiment, first, running status
information of a virtual machine is acquired; then it is
determined, according to the running status information of
the virtual machine, whether the virtual machine is a to-be-
adjusted virtual machine; and if the virtual machine is a
to-be-adjusted virtual machine, a specification of the to-be-
adjusted virtual machine is adjusted by using a resource in
a second reserved resource pool, and after the adjusting, the
resource in the second reserved resource pool is updated
according to a specification adjustment result of the virtual
machine. In this way, efficiency of virtual machine specifi-
cation adjustment is improved, thereby increasing a resource
utilization rate of a data center. Setting of the reserved
resource pool can ensure reliability of virtual machine
specification adjustment, and can avoid, to some extent, a
virtual machine specification adjustment failure due to insuf-
ficient resources, thereby increasing a success rate of virtual
machine specification adjustment.

FIG. 2 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 4 of the
present invention. As shown in FIG. 2, steps S201 and S202
of the virtual machine specification adjustment method in
this embodiment are the same as steps S101 and S102 in the
embodiment shown in FIG. 1, and based on the foregoing
embodiment, the method may include:

S201: Acquire running status information of a virtual
machine.

S202: Determine, according to the running status infor-
mation of the virtual machine, whether the virtual machine
is a to-be-adjusted virtual machine; if the virtual machine is
a to-be-adjusted virtual machine, perform step S203; and if
the virtual machine is not a to-be-adjusted virtual machine,
return to step S201, to acquire running status information of
a next virtual machine.

S203: Determine whether a resource in a reserved
resource pool meets specification adjustment requirements
of at least two to-be-adjusted virtual machines; if the
resource in the reserved resource pool does not meet speci-
fication adjustment requirements of at least two to-be-
adjusted virtual machines, perform step S204; and if the
resource in the reserved resource pool meets specification
adjustment requirements of at least two to-be-adjusted vir-
tual machines, perform step S205.

If specifications of multiple to-be-adjusted virtual
machines in a system need to be improved, the resource in
the reserved resource pool may be insufficient to meet
specification improvement requirements of all to-be-ad-
justed virtual machines.

S204: Adjust the specification of the virtual machine by
using the resource in the reserved resource pool according to
a sequence of applying for the resource in the reserved
resource pool by the at least two to-be-adjusted virtual
machines, or adjust the specification of the virtual machine
by using the resource in the reserved resource pool accord-
ing to priority attributes of the at least two to-be-adjusted
virtual machines.

S205: Adjust specifications of the at least two to-be-
adjusted virtual machines by using the resource in the
reserved resource pool.
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Specifically, if it is determined that the resource in the
reserved resource pool is insufficient to meet the specifica-
tion improvement requirements of all the to-be-adjusted
virtual machines, virtual machine specification adjustment
needs to be performed by using an adjustment resource
preemption policy. One adjustment resource preemption
policy may be: adjusting the specification of the virtual
machine by using the resource in the reserved resource pool
according to the sequence of applying for the resource in the
reserved resource pool by the at least two to-be-adjusted
virtual machines, and the other adjustment resource preemp-
tion policy may be: adjusting the specification of the virtual
machine by using the resource in the reserved resource pool
according to the priority attributes of the at least two
to-be-adjusted virtual machines. Among multiple virtual
machines that apply for specification improvement, a virtual
machine with a high priority is selected for specification
adjustment. In a priority configuration interface of virtual
machine specification adjustment, an administrator may
configure a priority of specification adjustment for a virtual
machine in the system according to importance of the virtual
machine. For example, levels such as high, medium, and low
may be configured. Alternatively, priorities of virtual
machine specification adjustment are represented by differ-
ent integer values. A priority attribute of a virtual machine
may be used as one type of attribute of the virtual machine
and stored in a virtual machine specification adjustment
apparatus in an Extensible Markup Language (XML) or
another file format.

According to the virtual machine specification adjustment
method provided in this embodiment, first, running status
information of a virtual machine is acquired; then it is
determined, according to the running status information of
the virtual machine, whether the virtual machine is a to-be-
adjusted virtual machine; and if the virtual machine is a
to-be-adjusted virtual machine, if a resource in a reserved
resource pool is insufficient to meet specification improve-
ment requirements of all to-be-adjusted virtual machines,
virtual machine specification adjustment is performed by
using an adjustment resource preemption policy. In this way,
efficiency of virtual machine specification adjustment is
improved, thereby increasing a resource utilization rate of a
data center. Setting of the reserved resource pool can ensure
reliability of virtual machine specification adjustment, and
can avoid, to some extent, a virtual machine specification
adjustment failure due to insufficient resources, thereby
increasing a success rate of virtual machine specification
adjustment.

FIG. 3 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 5 of the
present invention. As shown in FIG. 3, step S301 of the
virtual machine specification adjustment method in this
embodiment is the same as step S101 in the embodiment
shown in FIG. 1. Based on the foregoing embodiment, the
method may include:

S301: Acquire running status information of a virtual
machine, where the running status information includes a
performance indicator of the virtual machine and a specifi-
cation of the virtual machine.

The performance indicator of the virtual machine may
include any one or a combination of the following: a CPU
usage, a memory usage, an IOPS, and an [/O delay that are
of the virtual machine.

S302: Determine whether the performance indicator of
the virtual machine in the running status information
matches the specification of the virtual machine, and if the
performance indicator of the virtual machine in the running
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status information does not match the specification of the
virtual machine, determine that the virtual machine is a
to-be-adjusted virtual machine.

Specifically, a manner of determining, according to the
running status information of the virtual machine, whether
the virtual machine is a to-be-adjusted virtual machine may
be: determining whether the performance indicator of the
virtual machine in the running status information matches
the specification of the virtual machine, and if the perfor-
mance indicator of the virtual machine in the running status
information does not match the specification of the virtual
machine, determining that the virtual machine is a to-be-
adjusted virtual machine. A matching relationship between
the performance indicator of the virtual machine and the
specification of the virtual machine is that, for example, a
CPU usage is 40% to 50% and a quantity of CPUs is 1; and
the CPU usage is 70% to 80% and the quantity of CPUs is
2. If before adjusting, the CPU usage of the virtual machine
is 70% and the quantity of CPUs is 1, the virtual machine is
a to-be-adjusted virtual machine. A change of the perfor-
mance indicator of the virtual machine under different
service pressure may be tested by using analog service
pressure, the specification of the virtual machine is adjusted,
and the matching relationship between the performance
indicator of the virtual machine and the specification of the
virtual machine is summarized according to a test result, to
determine whether the virtual machine is a to-be-adjusted
virtual machine.

S303: Determine a target specification of the virtual
machine according to the performance indicator of the
virtual machine.

Specifically, the target specification of the virtual machine
is determined according to the performance indicator of the
virtual machine and a preset matching relationship between
the performance indicator of the virtual machine and the
specification of the virtual machine. For example, before
adjusting, the CPU usage of the virtual machine is 70% and
the quantity of CPUs is 1, it is determined, according to a
matching relationship in which the CPU usage is 70% to
80% and the quantity of CPUs is 2, that the target specifi-
cation of the virtual machine is that the quantity of CPUs is
2.

S304: Adjust the specification of the to-be-adjusted virtual
machine to the target specification by using a resource in a
reserved resource pool.

The quantity of CPUs of the foregoing virtual machine is
adjusted to 2 by using a resource in a first reserved resource
pool or a resource in a second reserved resource pool.

An adjusted performance indicator of the virtual machine
matches the specification of the virtual machine, which can
meet a requirement of normally using the virtual machine.

According to the virtual machine specification adjustment
method provided in this embodiment, first, running status
information of a virtual machine is acquired; then it is
determined, according to the running status information of
the virtual machine, whether a performance indicator of the
virtual machine in the running status information matches a
specification of the virtual machine, and if the performance
indicator of the virtual machine in the running status infor-
mation does not match the specification of the virtual
machine, it is determined that the virtual machine is a
to-be-adjusted virtual machine; and if the virtual machine is
a to-be-adjusted virtual machine, first, a target specification
of the virtual machine is determined according to the per-
formance indicator of the virtual machine, and then the
specification of the to-be-adjusted virtual machine is
adjusted to the target specification by using a resource in a
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reserved resource pool. In this way, efficiency of virtual
machine specification adjustment is improved, thereby
increasing a resource utilization rate of a data center. Setting
of the reserved resource pool can ensure reliability of virtual
machine specification adjustment, and can avoid, to some
extent, a virtual machine specification adjustment failure
due to insufficient resources, thereby increasing a success
rate of virtual machine specification adjustment.

FIG. 4 is a flowchart of a virtual machine specification
adjustment method according to Embodiment 6 of the
present invention. As shown in FIG. 4, step S401 of the
virtual machine specification adjustment method in this
embodiment is the same as step S101 in the embodiment
shown in FIG. 1. Based on the foregoing embodiment, the
method may include:

S401: Acquire running status information of a virtual
machine, where the running status information includes a
performance indicator of the virtual machine and a specifi-
cation of the virtual machine.

The performance indicator of the virtual machine may
include any one or a combination of the following: a CPU
usage, a memory usage, an IOPS, and an [/O delay that are
of the virtual machine.

S402: Determine whether the performance indicator of
the virtual machine in the running status information meets
a target performance indicator, and if the performance
indicator of the virtual machine in the running status infor-
mation does not meet the target performance indicator,
determine that the virtual machine is a to-be-adjusted virtual
machine.

Specifically, a manner of determining, according to the
running status information of the virtual machine, whether
the virtual machine is a to-be-adjusted virtual machine may
be: determining whether the performance indicator of the
virtual machine in the running status information meets the
target performance indicator, and if the performance indi-
cator of the virtual machine in the running status information
does not meet the target performance indicator, determining
that the virtual machine is a to-be-adjusted virtual machine.
The target performance indicator is a preset indicator value
that can meet a requirement of normally running the virtual
machine, and may be an empirical value. For example, the
CPU usage needs to be set to be less than 60%, and if before
adjusting, the CPU usage of the virtual machine is 80%, the
virtual machine is a to-be-adjusted virtual machine; or the
1/0 delay may be set to be less than 10 ms, and if before
adjusting, the I/O delay of the virtual machine is greater than
10 ms, the virtual machine is a to-be-adjusted virtual
machine.

S403: Determine a fixed step according to the perfor-
mance indicator of the virtual machine and the target per-
formance indicator.

The fixed step of specification adjustment is determined
according to the performance indicator of the virtual
machine and the target performance indicator, where the
fixed step of specification adjustment may be that, for
example, one CPU is adjusted each time. It may be under-
stood that, if there is a large difference between the perfor-
mance indicator of the virtual machine and the target per-
formance indicator, it may be determined that the fixed step
is that two CPUs are adjusted each time.

S404: Adjust the specification of the to-be-adjusted virtual
machine by the fixed step by using a resource in a reserved
resource pool until the target performance indicator is
reached.

For example, if before adjusting, the CPU usage of the
virtual machine is 80%, and the target performance indicator
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is that the CPU usage needs to be less than 60%, a quantity
of CPUs is gradually increased by the fixed step until the
CPU usage is less than 60%.

An adjusted performance indicator of the virtual machine
is the target performance indicator, which can meet a
requirement of normally using the virtual machine.

According to the virtual machine specification adjustment
method provided in this embodiment, first, running status
information of a virtual machine is acquired; then it is
determined, according to the running status information of
the virtual machine, whether a performance indicator of the
virtual machine in the running status information meets a
target performance indicator, and if the performance indi-
cator of the virtual machine in the running status information
does not meet the target performance indicator, it is deter-
mined that the virtual machine is a to-be-adjusted virtual
machine; and if the virtual machine is a to-be-adjusted
virtual machine, first, a fixed step is determined according to
the performance indicator of the virtual machine and the
target performance indicator, and then a specification of the
to-be-adjusted virtual machine is adjusted by the fixed step
by using a resource in a reserved resource pool until the
target performance indicator is reached. In this way, effi-
ciency of virtual machine specification adjustment is
improved, thereby increasing a resource utilization rate of a
data center. Setting of the reserved resource pool can ensure
reliability of virtual machine specification adjustment, and
can avoid, to some extent, a virtual machine specification
adjustment failure due to insufficient resources, thereby
increasing a success rate of virtual machine specification
adjustment.

FIG. 5 is a schematic structural diagram of a virtual
machine specification adjustment apparatus according to
Embodiment 1 of the present invention. As shown in FIG. 5,
in this embodiment, the virtual machine specification adjust-
ment apparatus includes: an acquiring module 51, a deter-
mining module 52, and an adjusting module 53, where the
acquiring module 51 is configured to acquire running status
information of a virtual machine; the determining module 52
is configured to determine, according to the running status
information of the virtual machine, whether the virtual
machine is a to-be-adjusted virtual machine; and the adjust-
ing module 53 is configured to: if the determining module 52
determines that the virtual machine is a to-be-adjusted
virtual machine, adjust a specification of the to-be-adjusted
virtual machine by using a resource in a reserved resource
pool.

The apparatus in this embodiment may be used to imple-
ment the technical solution in the method embodiment
shown in FIG. 1, and implementation principles and tech-
nical effects are similar and are not described herein again.

Further, based on the embodiment shown in FIG. 5, and
in Embodiment 2 of a virtual machine specification adjust-
ment apparatus according to the present invention, the
adjusting module 53 may be specifically configured to adjust
the specification of the to-be-adjusted virtual machine by
using a resource in a first reserved resource pool, where the
first reserved resource pool is a reserved resource pool set
according to a resource specification adjustment range of the
virtual machine.

The apparatus in this embodiment may be used to imple-
ment the technical solution in the method Embodiment 2,
and implementation principles and technical effects are
similar and are not described herein again.

FIG. 6 is a schematic structural diagram of a virtual
machine specification adjustment apparatus according to
Embodiment 3 of the present invention. As shown in FIG. 6,
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based on the embodiment shown in FIG. 5, the virtual
machine specification adjustment apparatus in this embodi-
ment further includes an updating module 54, and the
adjusting module 53 is specifically configured to adjust the
specification of the to-be-adjusted virtual machine by using
a resource in a second reserved resource pool, where the
second reserved resource pool is a reserved resource pool set
according to an available resource of the virtual machine;
and the updating module 54 is configured to: after the
specification of the to-be-adjusted virtual machine is
adjusted by using the resource in the reserved resource pool,
update the resource in the second reserved resource pool
according to a specification adjustment result of the virtual
machine.

The apparatus in this embodiment may be used to imple-
ment the technical solution in the method Embodiment 3,
and implementation principles and technical effects are
similar and are not described herein again.

Furthermore, in Embodiment 4 of a virtual machine
specification adjustment apparatus according to the present
invention, and based on the foregoing embodiment, the
adjusting module 53 may be further configured to:

if it is determined that the resource in the reserved
resource pool cannot meet specification adjustment require-
ments of at least two to-be-adjusted virtual machines,

adjust the specification of the virtual machine by using the
resource in the reserved resource pool according to a
sequence of applying for the resource in the reserved
resource pool by the at least two to-be-adjusted virtual
machines; or

adjust the specification of the virtual machine by using the
resource in the reserved resource pool according to priority
attributes of the at least two to-be-adjusted virtual machines.

The apparatus in this embodiment may be used to imple-
ment the technical solution in the method embodiment
shown in FIG. 2, and implementation principles and tech-
nical effects are similar and are not described herein again.

In Embodiment 5 of a virtual machine specification
adjustment apparatus according to the present invention, and
based on the foregoing embodiment, the running status
information acquired by the acquiring module 51 includes a
performance indicator of the virtual machine and the speci-
fication of the virtual machine.

The determining module 52 is specifically configured to
determine whether the performance indicator of the virtual
machine in the running status information matches the
specification of the virtual machine, and if the performance
indicator of the virtual machine in the running status infor-
mation does not match the specification of the virtual
machine, determine that the virtual machine is a to-be-
adjusted virtual machine.

The adjusting module 53 is specifically configured to:

determine a target specification of the virtual machine
according to the performance indicator of the virtual
machine; and

adjust the specification of the to-be-adjusted virtual
machine to the target specification by using the resource in
the reserved resource pool.

The apparatus in this embodiment may be used to imple-
ment the technical solution in the method Embodiment 5,
and implementation principles and technical effects are
similar and are not described herein again.

In Embodiment 6 of a virtual machine specification
adjustment apparatus according to the present invention, and
based on the foregoing embodiment, the running status
information acquired by the acquiring module 51 includes a

20

25

30

35

40

45

50

55

60

65

14

performance indicator of the virtual machine and the speci-
fication of the virtual machine.

The determining module 52 is specifically configured to
determine whether the performance indicator of the virtual
machine in the running status information meets a target
performance indicator, and if the performance indicator of
the virtual machine in the running status information does
not meet the target performance indicator, determine that the
virtual machine is a to-be-adjusted virtual machine.

The adjusting module 53 is specifically configured to
adjust the specification of the to-be-adjusted virtual machine
by a fixed step by using the resource in the reserved resource
pool until the target performance indicator is reached.

Optionally, the adjusting module 53 is further configured
to: before the specification of the to-be-adjusted virtual
machine is adjusted by the fixed step by using the resource
in the reserved resource pool, determine the fixed step
according to the performance indicator of the virtual
machine and the target performance indicator.

The apparatus in this embodiment may be used to imple-
ment the technical solution in the method Embodiment 6,
and implementation principles and technical effects are
similar and are not described herein again.

It should be noted that the schematic structural diagrams
corresponding to the foregoing embodiments are only exem-
plary, and connection relationships between parts or mod-
ules are not limited to the form shown in the figure, and may
be subject to a situation in an actual application.

FIG. 7 is a schematic structural diagram of a virtual
machine specification adjustment apparatus according to
Embodiment 7 of the present invention. As shown in FIG. 7,
in this embodiment, the virtual machine specification adjust-
ment apparatus includes at least one processor 701, at least
one network interface 704 or another user interface 703, a
memory 705, and at least one communications bus 702.
Optionally, the virtual machine specification adjustment
apparatus includes the user interface 703, a display, a
keyboard, or a click device. The memory 705 may include
a high-speed RAM memory, and may further include a
non-volatile memory, for example, at least one disk memory.
Optionally, the memory 705 may include at least one storage
apparatus far from the foregoing virtual machine specifica-
tion adjustment apparatus. The memory 705 stores an execu-
tion instruction, and when the virtual machine specification
adjustment apparatus runs, the processor 701 communicates
with the memory 705, and the processor 701 executes the
execution instruction, so that the virtual machine specifica-
tion adjustment apparatus can implement the foregoing
method embodiments. An operating system 706 includes
various programs, and is configured to implement various
basic services and process hardware-based tasks.

The virtual machine specification adjustment apparatus
provided in this embodiment of the present invention may be
used to implement the technical solutions in the embodi-
ments of the virtual machine specification adjustment
method, and implementation principles and technical effects
are similar and are not described herein again.

Persons of ordinary skill in the art may understand that all
or some of the steps of the method embodiments may be
implemented by a program instructing relevant hardware.
The program may be stored in a computer-readable storage
medium. When the program runs, the steps of the method
embodiments are performed. The foregoing storage medium
includes: any medium that can store program code, such as
a ROM, a RAM, a magnetic disk, or an optical disc.

Finally, it should be noted that the foregoing embodiments
are merely intended for describing the technical solutions of
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the present invention, but not for limiting the present inven-
tion. Although the present invention is described in detail
with reference to the foregoing embodiments, persons of
ordinary skill in the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replace-
ments to some or all technical features thereof, without
departing from the scope of the technical solutions of the
embodiments of the present invention.
What is claimed is:
1. A virtual machine specification adjustment method
implemented by a computer, comprising:
acquiring running status information of a virtual machine;
determining, according to the running status information
of the virtual machine, whether the virtual machine is
a to-be-adjusted virtual machine; and

when the virtual machine is a to-be-adjusted virtual
machine, adjusting the specification of the to-be-ad-
justed virtual machine using a resource in a second
reserved resource pool, wherein the second reserved
resource pool is a reserved resource pool set according
to an available resource of the virtual machine; and

updating a specification of the resource in the second
reserved resource pool according to a specification
adjustment result of the virtual machine.

2. The method according to claim 1, wherein the running
status information comprises a performance indicator of the
virtual machine and the specification of the virtual machine,
the method further comprising:

determining whether the performance indicator of the

virtual machine in the running status information
matches the specification of the virtual machine, and
when the performance indicator of the virtual machine
in the running status information does not match the
specification of the virtual machine, determining that
the virtual machine is the to-be-adjusted virtual
machine.

3. The method according to claim 1, wherein the running
status information comprises a performance indicator of the
virtual machine and the specification of the virtual machine,
the method further comprising:

determining whether the performance indicator of the

virtual machine in the running status information meets
a target performance indicator, and when the perfor-
mance indicator of the virtual machine in the running
status information does not meet the target performance
indicator, determining that the virtual machine is a
to-be-adjusted virtual machine.

4. Apparatus for adjusting a virtual machine specification,
comprising a processor and a memory; wherein the proces-
sor is configured to execute computer-executable instruc-
tions stored in the memory to perform operations of:

acquiring running status information of a virtual machine;

determining, according to the running status information
of the virtual machine, whether the virtual machine is
a to-be-adjusted virtual machine; and

when the virtual machine is a to-be-adjusted virtual
machine, adjusting the specification of the to-be-ad-
justed virtual machine using a resource in a second
reserved resource pool, wherein the second reserved
resource pool is a reserved resource pool set according
to an available resource of the virtual machine; and

updating a specification of the resource in the second
reserved resource pool according to a specification
adjustment result of the virtual machine.

5. The apparatus according to claim 4, wherein the
running status information comprises a performance indica-
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tor of the virtual machine and the specification of the virtual
machine, the processor is further configured to perform
operations of:
determining whether the performance indicator of the
virtual machine in the running status information
matches the specification of the virtual machine, and
when the performance indicator of the virtual machine
in the running status information does not match the
specification of the virtual machine, determining that
the virtual machine is the to-be-adjusted virtual
machine.
6. The apparatus according to claim 4, wherein the
running status information comprises a performance indica-
tor of the virtual machine and the specification of the virtual
machine, the processor is further configured to perform
operations of:
determining whether the performance indicator of the
virtual machine in the running status information meets
a target performance indicator, and when the perfor-
mance indicator of the virtual machine in the running
status information does not meet the target performance
indicator, determining that the virtual machine is a
to-be-adjusted virtual machine.
7. A virtual machine specification adjustment method
implemented by a computer, comprising:
acquiring running status information of a virtual machine;
determining, according to the running status information
of the virtual machine, whether the virtual machine is
a to-be-adjusted virtual machine; and

when the virtual machine is a to-be-adjusted virtual
machine and the resource in the reserved resource pool
cannot meet specification adjustment requirements of
at least two to-be-adjusted virtual machines,

adjusting the specification of the virtual machine using the
resource in the reserved resource pool according to a
sequence of applying for the resource in the reserved
resource pool by the at least two to-be-adjusted virtual
machines or adjusting the specification of the virtual
machine using the resource in the reserved resource
pool according to priority attributes of the at least two
to-be-adjusted virtual machines.

8. The method according to claim 7, wherein the running
status information comprises a performance indicator of the
virtual machine and the specification of the virtual machine,
the method further comprising:

determining whether the performance indicator of the

virtual machine in the running status information
matches the specification of the virtual machine, and
when the performance indicator of the virtual machine
in the running status information does not match the
specification of the virtual machine, determining that
the virtual machine is the to-be-adjusted virtual
machine.

9. The method according to claim 7, wherein the running
status information comprises a performance indicator of the
virtual machine and the specification of the virtual machine,
the method further comprising:

determining whether the performance indicator of the

virtual machine in the running status information meets
a target performance indicator, and when the perfor-
mance indicator of the virtual machine in the running
status information does not meet the target performance
indicator, determining that the virtual machine is a
to-be-adjusted virtual machine.

10. A virtual machine specification adjustment method
implemented by a computer, comprising:
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acquiring running status information of a virtual machine;
wherein the running status information comprises a
performance indicator of the virtual machine and the
specification of the virtual machine;

determining whether the performance indicator of the

virtual machine in the running status information
matches the specification of the virtual machine, and
when the performance indicator of the virtual machine
in the running status information does not match the
specification of the virtual machine, determining that
the virtual machine is the to-be-adjusted virtual
machine and

adjusting the specification of the to-be-adjusted virtual

machine to the target specification using the resource in
a reserved resource pool.

11. The method according to claim 10, wherein the
method further comprising:

adjusting the specification of the to-be-adjusted virtual

machine by a fixed step using the resource in the
reserved resource pool until the target performance
indicator is reached.

12. The method according to claim 11, wherein the
method further comprising:

determining the fixed step according to the performance

indicator of the virtual machine and the target perfor-
mance indicator.

13. A virtual machine specification adjustment method
implemented by a computer, comprising:

acquiring running status information of a virtual machine;

wherein the running status information comprises a
performance indicator of the virtual machine and the
specification of the virtual machine;

determining whether the performance indicator of the

virtual machine in the running status information meets
a target performance indicator, and when the perfor-
mance indicator of the virtual machine in the running
status information does not meet the target performance
indicator, determining that the virtual machine is a
to-be-adjusted virtual machine; and

adjusting the specification of the to-be-adjusted virtual

machine by a fixed step using the resource in the
reserved resource pool until the target performance
indicator is reached.

14. The method according to claim 13, wherein the
method further comprising:

determining the fixed step according to the performance

indicator of the virtual machine and the target perfor-
mance indicator.

15. Apparatus for adjusting a virtual machine specifica-
tion, comprising a processor and a memory; wherein the
processor is configured to execute computer-executable
instructions stored in the memory to perform operations of:

acquiring running status information of a virtual machine;

determining, according to the running status information
of the virtual machine, whether the virtual machine is
a to-be-adjusted virtual machine; and

when the virtual machine is a to-be-adjusted virtual
machine and the resource in the reserved resource pool
cannot meet specification adjustment requirements of
at least two to-be-adjusted virtual machines,

adjusting the specification of the virtual machine using the

resource in the reserved resource pool according to a
sequence of applying for the resource in the reserved
resource pool by the at least two to-be-adjusted virtual
machines or adjusting the specification of the virtual
machine using the resource in the reserved resource
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pool according to priority attributes of the at least two
to-be-adjusted virtual machines.

16. The apparatus according to claim 15, wherein the
running status information comprises a performance indica-
tor of the virtual machine and the specification of the virtual
machine, the processor is further configured to perform
operations of:

determining whether the performance indicator of the

virtual machine in the running status information
matches the specification of the virtual machine, and
when the performance indicator of the virtual machine
in the running status information does not match the
specification of the virtual machine, determining that
the virtual machine is the to-be-adjusted virtual
machine.

17. The apparatus according to claim 15, wherein the
running status information comprises a performance indica-
tor of the virtual machine and the specification of the virtual
machine, the processor is further configured to perform
operations of:

determining whether the performance indicator of the

virtual machine in the running status information meets
a target performance indicator, and when the perfor-
mance indicator of the virtual machine in the running
status information does not meet the target performance
indicator, determining that the virtual machine is a
to-be-adjusted virtual machine.

18. Apparatus for adjusting a virtual machine specifica-
tion, comprising a processor and a memory; wherein the
processor is configured to execute computer-executable
instructions stored in the memory to perform operations of:

acquiring running status information of a virtual machine;

wherein the running status information comprises a
performance indicator of the virtual machine and the
specification of the virtual machine;

determining whether the performance indicator of the

virtual machine in the running status information
matches the specification of the virtual machine, and
when the performance indicator of the virtual machine
in the running status information does not match the
specification of the virtual machine, determining that
the virtual machine is the to-be-adjusted virtual
machine and

adjusting the specification of the to-be-adjusted virtual

machine to the target specification by using the
resource in a reserved resource pool.

19. The apparatus according to claim 18, wherein the
processor is further configured to perform operations of:

adjusting the specification of the to-be-adjusted virtual

machine by a fixed step using the resource in the
reserved resource pool until the target performance
indicator is reached.

20. The apparatus according to claim 19, wherein the
processor is further configured to perform operations of:

determining the fixed step according to the performance

indicator of the virtual machine and the target perfor-
mance indicator.

21. Apparatus for adjusting a virtual machine specifica-
tion, comprising a processor and a memory; wherein the
processor is configured to execute computer-executable
instructions stored in the memory to perform operations of:

acquiring running status information of a virtual machine;

wherein the running status information comprises a
performance indicator of the virtual machine and the
specification of the virtual machine;

determining whether the performance indicator of the

virtual machine in the running status information meets
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a target performance indicator, and when the perfor-
mance indicator of the virtual machine in the running
status information does not meet the target performance
indicator, determining that the virtual machine is a
to-be-adjusted virtual machine; and

adjusting the specification of the to-be-adjusted virtual
machine by a fixed step using the resource in the
reserved resource pool until the target performance
indicator is reached.

22. The apparatus according to claim 21, wherein the

processor is further configured to perform operations of:

determining the fixed step according to the performance
indicator of the virtual machine and the target perfor-
mance indicator.

#* #* #* #* #*

20



