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Virtual Machine Scheduling Method and System 

 

The present application claims priority to Chinese Application No. 201810312065.8, 

filed on 9 April 2018 and entitled “Virtual Machine Scheduling Method and System,” which 

is incorporated herein by reference in its entirety. 

 

Technical Field 

The present application relates to the field of cloud computing, and particularly to 

virtual machine scheduling methods and systems. 

  

Background 

At present, cloud computing scheduling in the industry generally uses static factors 

such as CPU, memory, etc., and dynamic factors such as CPU utilization rates, network 

utilization rates, etc. to jointly restrict whether a virtual machine can be scheduled on a host 

computer, i.e., existing methods of scheduling a virtual machine is implemented based on 

CPU parameters only. Also, power consumption for a host computer is not evenly 

distributed. 

In terms of power consumption, purposes of saving power reducing power 

consumption of a machine are generally achieved by adjusting parameters of a server 

(including shutdown, hibernation). Existing power consumption scheduling is based on 

power-saving scheduling, and attempts to increase the number of dormant servers. 

However, the primary cost of a data center is the cost of computer rooms and devices. In 

order to fully share the cost, more servers need to be racked and more virtual machines 
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need to be sold. In the current industry, the density of a rack is adjusted based on 

experience values, and it is necessary to reserve a space to prevent the entire rack from 

powering down and causing a waste. 

In view of the problems of unbalanced power consumption scheduling caused by 

virtual machine scheduling methods that are implemented only according to CPU 

parameters in existing technologies, no effective solution has currently been proposed yet. 

 

Summary 

Embodiments of the present application provide a method and a system for 

scheduling a virtual machine to at least solve the technical problems of unbalanced power 

consumption scheduling caused by virtual machine scheduling methods that are 

implemented only according to CPU parameters in the existing technologies. 

According to an aspect of the embodiments of the present application, a method for 

scheduling a virtual machine is provided, which includes: obtaining energy consumption 

data of a rack and energy consumption data of host computers, wherein the rack is used to 

place the host computers; determining power consumption data of a virtual machine; 

determining a target host computer corresponding to the virtual machine according to the 

energy consumption data of the rack, the energy consumption data of the host computers, 

and the power consumption data of the virtual machine; and dispatching the virtual 

machine to the target host computer. 

According to another aspect of the embodiments of the present application, a 

method for scheduling a virtual machine is also provided, which includes: obtaining energy 

consumption data of a rack, energy consumption data of host computers and power 

consumption data of a virtual machine, wherein multiple host computers are placed in the 
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rack; determining a target host computer corresponding to the virtual machine based on the 

energy consumption data of the rack, the energy consumption data of the host computers 

and the power consumption data of the virtual machine; dispatching the virtual machine to 

the host computer; and obtaining a shelf density of the rack based on the energy 

consumption data of the rack and the energy consumption data of the host computers, 

wherein the shelf density is used to characterize a number of host computers placed on the 

same rack. 

According to another aspect of the embodiments of the present application, a 

storage medium is also provided. The storage medium includes a stored program. When 

running, the program controls a device where the storage medium is located to perform the 

following steps: obtaining energy consumption data of a rack and energy consumption data 

of host computers, wherein the rack is used to place the host computers; determining 

power consumption data of a virtual machine; determining a target host computer 

corresponding to the virtual machine according to the energy consumption data of the rack, 

the energy consumption data of the host computers, and the power consumption data of 

the virtual machine; and dispatching the virtual machine to the target host computer. 

According to another aspect of the embodiments of the present application, a 

processor is also provided, the processor is used to run a program, wherein the program 

executes the following steps when the program is running: obtaining energy consumption 

data of a rack and energy consumption data of host computers, wherein the rack is used to 

place the host computers; determining power consumption data of a virtual machine; 

determining a target host computer corresponding to the virtual machine according to the 

energy consumption data of the rack, the energy consumption data of the host computers, 

and the power consumption data of the virtual machine; and dispatching the virtual 
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machine to the target host computer. 

According to another aspect of the embodiments of the present application, a virtual 

machine scheduling system is also provided, which includes: a processor; and a memory, 

coupled to the processor, and configured to provide the processor with instructions for 

processing the following processing steps: obtaining energy consumption data of a rack and 

energy consumption data of host computers, wherein the rack is used to place the host 

computers; determining power consumption data of a virtual machine; determining a target 

host computer corresponding to the virtual machine according to the energy consumption 

data of the rack, the energy consumption data of the host computers, and the power 

consumption data of the virtual machine; and dispatching the virtual machine to the target 

host computer. 

In the embodiments of the present application, energy consumption data of a rack 

and host computers can be obtained, and power consumption data of a virtual machine can 

be determined at the same time. A target host computer can be determined based on the 

energy consumption data of the rack and the host computers and the power consumption 

data of the virtual machine. The virtual machine can be dispatched to the target host 

computer. As such, a purpose of scheduling virtual machines based on real-time perception 

of power consumption is achieved. 

It is easy to notice that, since a target host computer corresponding to a virtual 

machine is determined according to energy consumption data of a rack, energy 

consumption data of host computers, and power consumption data of the virtual machine, 

not only CPU parameters are considered, but also the power consumption of the rack and 

the host computers are considered when virtual machine scheduling is performed, as 

compared with the existing technologies. Balancing of power consumption scheduling of 
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host computers at a granularity of a rack of a data center is achieved, and the technical 

effects of improving a resource utilization rate of the cloud computing data center are 

achieved. 

Therefore, the solutions provided by the present application solve the technical 

problems of unbalanced power consumption scheduling caused by virtual machine 

scheduling methods that are implemented merely according to CPU parameters in the 

existing technologies. 

 

Brief Description of the Drawings 

The accompanying drawings described herein are used to provide a further 

understanding of the present application, and constitute a part of the present application. 

Exemplary embodiments of the present application and descriptions thereof are used to 

explain the present application, and do not constitute improper limitations of the present 

application. In the accompanying drawings: 

FIG. 1 is a hardware structure block diagram of a computer terminal (or a mobile 

device) for implementing a virtual machine scheduling method according to the 

embodiments of the present application. 

FIG. 2 is a flowchart of a method for scheduling a virtual machine according to a first 

embodiment of the present application. 

FIG. 3 is a schematic diagram of an alternative virtual machine scheduling method 

according to the embodiments of the present application. 

FIG. 4 is a schematic diagram of an alternative correlation matrix of a virtual machine 

power consumption model according to the embodiments of the present application. 

FIG. 5 is a schematic diagram of an alternative feature vector of a virtual machine 
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according to the embodiments of the present application. 

FIG. 6 is a flowchart of a method for scheduling a virtual machine according to a 

second embodiment of the present application. 

FIG. 7 is a schematic diagram of a virtual machine scheduling apparatus according to 

a third embodiment of the present application. 

FIG. 8 is a schematic diagram of a virtual machine scheduling apparatus according to 

a fourth embodiment of the present application. 

FIG. 9 is a structural block diagram of a computer terminal according to the 

embodiments of the present application. 

 

Detailed Description 

In order to enable one skilled in the art to better understand the solutions of the 

present application, the technical solutions in the embodiments of the present application 

will be described clearly and completely with reference to the accompanying drawings in 

the embodiments of the present application. Apparently, the described embodiments 

represent merely a part and not all of the embodiments of the present application. Based on 

the embodiments of the present application, all other embodiments obtained by one of 

ordinary skill in the art without making any creative effort shall fall within the scope of 

protection of the present application. 

It should be noted that terms “first” and “second”, etc., in the description of the 

present application and the aforementioned drawings are used to distinguish similar objects, 

and not necessarily used to describe a specific order or sequence. It should be understood 

that data used in this way can be interchanged under appropriate situations, so that the 

embodiments of the present application described herein can be implemented in an order 
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other than those illustrated or described herein. In addition, terms “containing”, “having”, 

and any variations thereof are intended to cover non-exclusive inclusions. For example, a 

process, method, system, product or device that includes a series of steps or units is not 

necessarily limited to those explicitly listed steps or units, and may include other steps or 

units that are not explicitly listed or that are inherent to such process, method, system, 

product or device. 

First of all, some nouns or terms that appear in a process of describing the 

embodiments of the present application are suitable for the following interpretations: 

Virtual machine (VM) scheduling: When creating a virtual machine, this can be a 

process of how a scheduling system allocates the virtual machine to a specific host 

computer (NC). 

Rack (RACK): This can be a shelf where a host computer (NC) is placed in a computer 

room, having a limit for rated power consumption. 

Shelf density: This can be the number of host computers (NC) placed under a same 

rack. 

Thermal design power (TDP): This can be the power consumption of a processor 

under the worst or worst case. A design of a thermal solution needs to meet this thermal 

design power. 

Power Capping: This is a power limit of a host computer (NC), which can be the 

maximum or minimum power consumption of a processor. 

First Embodiment 

According to the embodiments of the present application, an embodiment of a 

method for scheduling a virtual machine is also provided. It needs to be noted that steps 

shown in a flowchart of the accompanying drawings can be executed in a computer system 
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such as a set of computer executable instructions. Also, although a logical order is shown in 

the flowchart, in some cases, the steps may be performed in an order different from the one 

shown or described herein. 

The method embodiment provided in the first embodiment of the present 

application may be executed in a mobile terminal, a computer terminal or a similar 

computing device. FIG. 1 shows a block diagram of the hardware structure of a computer 

terminal (or a mobile device) used to implement a virtual machine scheduling method. As 

shown in FIG. 1, a computer terminal 10 (or a mobile device 10) may include one or more 

(shown as 102a, 102b, ..., 102n in the figure) processors 102 (the processor 102 may include, 

but is not limited to, a processing device such as a micro-processor MCU or a programmable 

logic device FPGA), a memory 104 used for storing data, and a transmission device 106 used 

for communication functions. In addition, a display, an input/output interface (I/O interface), 

a universal serial bus (USB) port (which may be included as one of the ports of I/O interface), 

a network interface, a power supply and/or a camera may also be included. One of ordinary 

skill in the art can understand that the structure shown in FIG. 1 is intended for illustration 

only, and is not construed as a limitation to the structure of the above electronic device. For 

example, the computer terminal 10 may also include more or fewer components than those 

shown in FIG. 1, or have a configuration different from that shown in FIG. 1. 

It needs to be noted that the one or more processors 102 and/or other data 

processing circuits may generally be referred to as “data processing circuits” herein. The 

data processing circuit can be embodied in whole or in part as software, hardware, firmware 

or any other combination. In addition, the data processing circuit may be a single 

independent processing module, or fully or partially integrated into any one of other 

components in the computer terminal 10 (or the mobile device). As mentioned in the 
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embodiments of the present application, the data processing circuit is used as a type of 

processor control (for example, a selection of a variable resistance terminal path that is 

connected to an interface). 

The memory 104 may be configured to store software programs and modules of 

application software, such as program instructions/data storage devices corresponding to 

the virtual machine scheduling method in the embodiments of the present application. The 

processor(s) 102 execute(s) various functional applications and data processing by software 

program(s) and module(s) stored in the memory 104, i.e., implementing the virtual machine 

scheduling method. The memory 104 may include a high-speed random access memory, 

and may also include a non-volatile memory, such as one or more magnetic storage devices, 

flash memory, or other non-volatile solid-state memory. In some examples, the memory 104 

may further include storage devices that are remotely deployed with respect to processor(s) 

102, and these storage devices may be connected to the computer terminal 10 via a 

network. Examples of the network include, but are not limited to, the Internet, a corporate 

intranet, a local area network, a mobile communication network, and a combination thereof. 

The transmission device 106 is configured to receive or send data via a network. 

Specific examples of the network may include a wireless network provided by a 

communication provider of the computer terminal 10. In an example, the transmission 

device 106 includes a network adapter (Network Interface Controller, NIC), which can be 

connected to other network devices through a base station to communicate with the 

Internet. In an example, the transmission device 106 may be a radio frequency (RF) module, 

which is used to communicate with the Internet wirelessly. 

The display may be, for example, a touch screen liquid crystal display (LCD), which 

may enable a user to interact with a user interface of the computer terminal 10 (or the 
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mobile device). 

It should be noted here that, in some alternative embodiments, the computer device 

(or the mobile device) as shown in FIG. 1 may include hardware elements (including circuits) 

and software elements (including computer codes stored on a computer-readable medium), 

or a combination of hardware and software components. It should be noted that FIG. 1 is 

only an example of specific embodiments, and is intended to show types of components 

that may be present in the computer device (or mobile device) as described above. 

In the above operating environment, the present application provides a flowchart of 

a virtual machine scheduling method as shown in FIG. 2. Fig. 2 is a flowchart of a method for 

scheduling a virtual machine according to a first embodiment of the present application. 

Step S22: Obtain energy consumption data of rack(s) and energy consumption data 

of host computer(s), the rack(s) being used to place the host computer(s). 

It should be noted that the virtual machine scheduling method provided in the 

present application is applied to a cloud computing data center. 

In the foregoing embodiments of the present application, the energy consumption 

data includes: power consumption data and electric heating data. 

Specifically, a host computer (NC) as described above may be a server placed on a 

rack. The energy consumption data may be real-time power consumption data and electric 

heating data of the rack(s) or the NC(s). The electric heating data mainly refers to respective 

temperature(s) of the rack(s) or the NC(s). Both the power consumption data and the 

electric heating data include an inventory level and an early warning level, wherein the early 

warning level can be a minimum inventory level that is configured in advance according to 

actual usage requirements. 

Step S24: Determine power consumption data of a virtual machine. 
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Specifically, a virtual machine as described above may be a newly created virtual 

machine (VM), or a VM that needs to be scheduled or migrated for a second time, which 

includes a server VM and a user VM. In order to ensure a balanced distribution of power 

consumption of virtual machines, it is necessary to determine power consumption data of 

virtual machine(s), i.e., determining power consumption data of a server VM and a user VM. 

Different VM types have different corresponding power consumption models. For example, 

a power consumption model corresponding to a server VM may be a correlation model, and 

a power consumption model corresponding to a user VM may be a user behavior model. 

Step S26: Determine a target host computer corresponding to the virtual machine 

according to the energy consumption data of the rack(s), the energy consumption data of 

the host computer(s), and the power consumption data of the virtual machine. 

In order to ensure balanced scheduling of power consumption of virtual machines, a 

scheduling system can perform power-aware scheduling based on power consumption data, 

inventory level, etc., i.e., combining energy consumption data of racks and NCs, and power 

consumption data of VMs to perform balanced scheduling of VMs, in order to minimize a 

variance of power consumptions between racks, to ensure that high-power VMs are 

preferentially scheduled to NCs with sufficient power consumption. In other words, 

respective power consumptions of the racks and CPUs of the host computers are made to 

be as even as possible. 

Step S28: Dispatch the virtual machine to the target host computer. 

In an alternative solution, when a VM needs to be dispatched, the power 

consumption data and the electric heating data of the rack(s) and the NC(s) placed on the 

rack(s) can be collected in real time, and the power consumption data and future power 

consumption data of the VM can be predicted at the same time. According to the power 
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consumption data and the electric heating data of the rack(s) and the NC(s), and the power 

consumption data and the future power consumption data of the virtual machine, a 

determination is made that the VM needs to be dispatched to a corresponding rack and a 

corresponding NC (i.e., determining a NC corresponding to the VM), and the virtual machine 

is then dispatched to that NC. 

For example, as shown in FIG. 3, when a VM is newly created, or a second time of 

scheduling/migration is made, power consumption data of racks and NCs and electric 

heating data of an IDC (Internet Data Center, short for Internet Data Center) can be 

collected. Power consumption data of the VM is obtained using power consumption 

model(s) of server VM(s) and power consumption model(s) of user VM(s). The power 

consumption data of the racks and the NCs, the electric heating data of the IDC and the 

power consumption data of the VM is inputted into the scheduling system. Using a 

scheduling algorithm, scheduling of the VM is performed to select a cluster, a rack and a 

server.  

The solutions provided in the first embodiment of the present application can obtain 

energy consumption data of rack(s) and host computer(s), determine power consumption 

data of a virtual machine at the same time, determine a target host computer according to 

the energy consumption data of the rack(s) and the host computer(s) and the power 

consumption data of the virtual machine, and dispatch the virtual machine to the target 

host computer, thereby achieving the purpose of dispatching virtual machines based on 

real-time perception of power consumption. 

It is easy to notice that, since a target host computer corresponding to a virtual 

machine is determined according to energy consumption data of a rack, energy 

consumption data of host computers, and power consumption data of the virtual machine, 
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not only CPU parameters are considered, but also the power consumption of the rack and 

the host computers are considered when virtual machine scheduling is performed, as 

compared with the existing technologies. Balancing of power consumption scheduling of 

host computers at a granularity of a rack of a data center is achieved, and the technical 

effects of improving a resource utilization rate of the cloud computing data center are 

achieved. 

Therefore, the solutions of the first embodiment provided by the present application 

solve the technical problems of unbalanced power consumption scheduling caused by 

virtual machine scheduling methods that are implemented merely according to CPU 

parameters in the existing technologies. 

In the above embodiments of the present application, determining the target host 

computer corresponding to the virtual machine according to the energy consumption data 

of the rack(s), the energy consumption data of the host computer(s), and the power 

consumption data of the virtual machine at step S26, includes: 

Step S262: Determine first rack(s) having normal energy consumption according to 

the energy consumption data of the rack(s). 

In the embodiments of the present application, the first rack is a rack whose power 

consumption data does not exceed a first threshold, and whose electric heating data does 

not exceed a second threshold. 

In order to avoid a rack from having an excessive power consumption or a high 

temperature, and to avoid the power consumption from continuing to increase after a VM is 

dispatched, filtering of racks can be performed to eliminate racks having a high power 

consumption and a high temperature before scheduling the VM. In other words, racks with 

normal energy consumption are determined from all the racks, and racks with abnormal 
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energy consumption are eliminated. 

Specifically, the first threshold may be the maximum power consumption for 

determining that a power consumption of a rack is normal. If power consumption data of a 

rack exceeds the first threshold, a determination is made that power consumption of the 

rack is too high, and the rack is a rack with abnormal energy consumption. The second 

threshold may be the highest temperature for determining that the temperature of a rack is 

normal. If electric heating data of a rack exceeds the second threshold, a determination is 

made that the temperature of the rack is too high, and the rack is a rack with abnormal 

energy consumption. 

Step S264: Determine first host computer(s) with a normal energy consumption 

according to energy consumption data of host computer(s) placed on the first rack(s). 

In the embodiments of the present application, the first host computer is placed on 

the first rack, and having power consumption data that does not exceed a third threshold, 

electric heating data that does not exceed a fourth threshold, and a hardware detection 

result indicating a host computer to have no abnormality. 

Similar to the principles of rack filtering, before scheduling a VM, NCs can be filtered 

to eliminate NCs with high power consumption, high temperature, and abnormal hardware 

(such as abnormal fans), i.e., determining NCs with normal energy consumption and 

eliminating NCs with abnormal energy consumption from among all the NCs that are placed 

on racks with normal energy consumption. 

Specifically, the third threshold may be the maximum power consumption for 

determining that a power consumption of a NC is normal. If power consumption data of a 

NC exceeds the third threshold, a determination is made that the power consumption of the 

NC is too high, and the NC is an NC with abnormal energy consumption. The fourth 
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threshold may be the highest temperature for determining that the temperature of a NC is 

normal. If electric heating data of a NC exceeds the fourth threshold, a determination is 

made that the temperature of the NC is too high, and the NC is an NC with abnormal energy 

consumption. The hardware detection result may be a result obtained by an abnormal 

detection mechanism that automatically performs detection on hardware components of a 

NC and puts a mark on the NC. 

It should be noted that no VM is not allowed to be dispatched to any NC on a rack 

with abnormal energy consumption, and no VM is not allowed to be dispatched to an NC 

with abnormal energy consumption. In other words, all NCs on racks with abnormal energy 

consumption and NCs with abnormal energy consumption are not allowed to perform VM 

scheduling. 

Step S266: Determine a target host computer according to the energy consumption 

data of the first host computer(s) and power consumption data of a virtual machine. 

In an alternative solution, after filtering abnormal racks and abnormal NCs, a target 

NC corresponding to a VM can be determined according to respective power consumptions 

of NCs and power consumption of the VM after filtering, so as to ensure preferentially 

dispatching a high-power VM to a NC having a sufficient power consumption level, i.e., high-

power VMs corresponding to NCs having lower power consumption. 

In the foregoing embodiments of the present application, determining the target 

host computer according to the energy consumption data of the first host computer(s) and 

the power consumption data of the virtual machine at step S266, includes: 

Step S2662: Determine weight value(s) of the first host computer(s) according to the 

power consumption data of the first host computer(s), wherein the power consumption 

data is inversely proportional to the weight value(s). 
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Specifically, in order to ensure that a VM with high power consumption is 

preferentially dispatched to a NC with a sufficient power consumption level, a 

corresponding weight value can be calculated according to power consumption of the NC. A 

weight value of a NC with high power consumption is small. 

Step S2664: Obtain the target host computer according to the weight value(s) of the 

first host computer(s) and the power consumption data of the virtual machine. 

In an alternative solution, the scheduling system can be divided into a filter and a 

weighting device. After racks and NCs with abnormal energy consumption are filtered by the 

filter, the weighting device can calculate each NC according to a corresponding weight value 

for remaining NCs, weight and score the remaining NCs according to the weight values of 

the NCs and the power consumption of the VM, and selects a NC with the highest ranking to 

obtain the target NC. For example, for NC1, a CPU utilization rate is 20%, and a power 

consumption utilization rate is 60%. A calculated weight ratio of a total load is that the CPU 

utilization rate and the power consumption utilization rate each account for 50%. A score of 

the NC1 is then: CPU Utilization score + power utilization score = 

100*50%*20%+100*50%*60%=10+30=40. 

In the foregoing embodiments of the present application, before determining the 

target host computer corresponding to the virtual machine according to the energy 

consumption data of the rack(s), the energy consumption data of the host computer(s), and 

the power consumption data of the virtual machine at step S26, the method may further 

include the following steps: 

Step S210: Determine whether the virtual machine is a preset virtual machine, 

wherein the preset virtual machine is a virtual machine that cannot be scheduled. 

Specifically, the preset virtual machine may be a VM that cannot be actively 
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migrated, which is set in advance according to security requirements, for example, a VM 

with a large memory, or a VM that cannot be hot-migrated. 

Step S212: Determine the target host computer corresponding to the virtual 

machine according to the energy consumption data of the rack(s), the energy consumption 

data of the host computer(s), and the power consumption data of the virtual machine if the 

virtual machine is not a preset virtual machine. 

In an alternative solution, for VMs that can be actively migrated, racks can be filtered 

according to energy consumption data of the racks, and NCs can be further filtered 

according to energy consumption data of the NCs. According to energy consumption data of 

NCs remained after the filtering, corresponding weight values are calculated. Combining 

with the power consumption data of the VM, weighted scoring is performed for the NCs 

remained after the filtering, thereby selecting a NC with the highest ranking to obtain the 

target NC, and further dispatching the VM to the NC. 

Step S214: Perform, if the virtual machine is a preset virtual machine, power-limiting 

processing on the preset virtual machine according to the power consumption data of the 

rack(s) and the host computer(s), and the power consumption data of the virtual machine. 

In an alternative solution, for VMs that cannot be actively migrated, power capping 

can be performed on the VMs that cannot be actively migrated based on energy 

consumption data of racks and NCs collected in real time and power consumption data of 

the VMs, to ensure the safety of rack levels. Specifically, according to real-time power 

consumption data and an early warning level, power capping can be performed on a VM 

that cannot be actively migrated, so as to ensure the safety of a rack level and achieve the 

purpose of scheduling with power capping that eliminates spikes in real time. For example, 

for a rack of 10000W, the real-time power consumption reaches 90% (9000W). A VM 
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migration starts, and the real-time power consumption reaches 95% (9500). A NC can be 

selected for power capping. 

For example, as shown in FIG. 3, during a process of scheduling VMs by a scheduling 

algorithm, a scheduling system can select a cluster, a rack and a server for a VM that can be 

actively migrated based on power consumption data of racks and NCs, electric heating data 

of an IDC, and power data consumption of the VM that is obtained. For a VM that cannot be 

actively migrated, a power capping configuration can be selected based on power 

consumption data of racks and NCs, electric heating data of an IDC, and power consumption 

data of the VM that is obtained. 

In the foregoing embodiments of the present application, determining the power 

consumption data of the virtual machine at step S24, includes: 

Step S242: Obtain first power consumption data of the virtual machine through a 

correlation model, wherein the correlation model is used to characterize a correlation 

between feature parameters of the virtual machine. 

Specifically, for a server VM, power consumption data of the VM can be obtained 

through a correlation model, for example, a correlation matrix shown in FIG. 4 (colors and 

sizes of circles in FIG. 4 are different, indicating that correlations thereof are different). A 

diagonal element of the matrix is an autocorrelation of a certain feature (such as Volt). An 

autocorrelation is 1, that is, values of diagonal elements of the matrix are all 1, and the 

matrix is a symmetric matrix. The feature parameters can be CFreq, Util, Temp, etc., as 

shown in FIG. 4 and FIG. 5. The feature parameters can include: Dev, CFreq, X.Util, X.C0, DTS, 

Temp, and Volt. 

In an alternative solution, as shown in FIG. 3, for a server VM, corresponding power 

consumption data can be obtained through a correlation model. 
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Step S244: Obtain second power consumption data of the virtual machine according 

to historical power consumption data and feature data of the virtual machine. 

Specifically, the historical power consumption data may be user historical power 

consumption data of a user VM, and the feature data may be user features, for example, 

whether it is a big data user or an offline computing user. 

In an alternative solution, for a user VM, as shown in FIG. 3, historical data (i.e., 

historical power consumption data) and user specifications (i.e., feature data) can be used 

to classify the user VM as a high-power VM, thereby predicting power consumption data in 

a future period of time. 

Step S246: Determine the power consumption data of the virtual machine according 

to the first power consumption data and the second power consumption data. 

In an alternative solution, in order to implement VM scheduling based on power 

consumption awareness, power consumption of VMs needs to be determined. As shown in 

FIG. 3, power consumption of server VMs can be obtained through power consumption 

models (i.e., correlation models) of the server VMs. The consumption data can include VM1, 

VM2, VM3, a host service, and a basic power. At the same time, power consumption data of 

user VMs can be obtained using power consumption models of the user VMs, in 

combination with historical data and user specifications. 

In the foregoing embodiments of the present application, obtaining the first power 

consumption data of the virtual machine through the correlation model at step S242, 

includes: 

Step S2422: Obtain a feature vector of the virtual machine and power consumption 

data of a host computer where the virtual machine is located. 

Specifically, the feature vector may be composed of feature dimensions such as 
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CFreq, Util, and Temp. 

Step S2424: Input the feature vector of the virtual machine and the power 

consumption data of the host computer where the virtual machine is located into the 

correlation model to obtain the first power consumption data. 

Specifically, the correlation model can be obtained through a problem of power 

allocation, and a goal of power allocation is: 

min 𝐽 =
1

2
(𝑃 − ∑ 𝑝𝑖

𝑛
𝑖=1 )2 , 

where a determination can be made that power consumption has been allocated 

when J is close to 0; n represents the number of processes on a NC, i.e., the number of VMs 

on the NC; P is an actual CPU power consumption that is collected, i.e., power consumption 

data of the NC, with the number of CPUs not being limited herein, which can be N; 𝑝𝑖 is 

power consumption of each process, i.e., power consumption of each VM, which can be 

expressed by a linear model, and is specifically: 𝑝𝑖 = 𝑊𝑋𝑖 + 𝑏, where W is a parameter 

factor matrix, b is an offset, W and b can be obtained through learning, so that power 

consumption data of a VM can be obtained after W and b are obtained; X is a feature vector 

composed of feature information, as shown in FIG. 5. 

Then an objective function of the power allocation becomes: 

𝐽 =
1

2
(𝑃 − ∑ (𝑊𝑋𝑖 + 𝑏)𝑛

𝑖=1 )2 =
1

2
(𝑃 −𝑊∑ 𝑋𝑖

𝑛
𝑖=1 − 𝑛𝑏)2 =

1

2
(𝑃 −𝑊𝑋′ − 𝐵)2 . 

As can be seen from above, in order to obtain a power consumption allocation 

model, it is necessary to construct the model using an accumulated value of all VM feature 

values under NC and the power consumption of the NC. As such, according to the power 

consumption allocation model, a VM power consumption model, i.e., a correlation model, 

can be obtained. 
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In an alternative solution, when power consumption data of a certain VM needs to 

be determined, a feature vector X of the VM and power consumption data P of an 

associated host computer can be obtained, and X and P can be inputted into a correlation 

model. After X is inputted, W and b can be obtained. After P is inputted, power consumption 

data of the VM can be obtained using 𝑝𝑖 = 𝑊𝑋𝑖 + 𝑏. 

In the foregoing embodiments of the present application, before obtaining the first 

power consumption data of the virtual machine through the correlation model at step S242, 

the method may further include the following steps: 

Step S248: Construct an initial model. 

Specifically, the initial model may be a model determined according to a power 

consumption allocation problem and a correlation matrix. 

Step S2410: Obtain sample data by obtaining historical power consumption data of 

virtual machines, feature vectors of the virtual machines and historical power consumption 

data of host computers where the virtual machines are located. 

Specifically, sample data of a training model can be composed of historical power 

consumption data and feature vectors of VMs, and power consumption data of 

corresponding NCs. The historical power consumption data of VMs can be used as tags for 

feature vectors of the VMs and the power consumption data of the NCs. 

Step S2412: Train the initial model using the sample data to obtain a correlation 

model. 

In an alternative solution, the initial model is trained through the sample data that is 

obtained. As can be seen from above, W and b can be calculated, training is completed until 

W and b satisfy training requirements, thereby obtaining a correlation model. In other 

words, a process of training the model is a process of solving W and b. 
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In the foregoing embodiments of the present application, after dispatching the 

virtual machine to the target host computer at step S28, the method may further include 

the following steps: 

Step S216: Obtain historical sales rates of the host computers. 

Specifically, the historical sales rate is used to represent a frequency of uses of the 

host computer by users. The higher the historical sales rate is, the higher the frequency of 

uses by users is, and the more the need of placing thereof on a rack is. As such, this has a 

great influence on the shelf density of the rack.  

Step S218: Obtain second host computer(s) satisfying a preset condition according to 

the historical sales rates. 

Specifically, since the higher a historical sales rate of a host computer is, the greater 

the impact on a shelf density of an associated rack is. A host computer having a high sales 

rate can be selected. Therefore, the preset condition may represent a sales rate threshold 

for host computers having a relatively high sales rate. 

It should be noted that in order to ensure selected NCs to meet requirements, it is 

necessary to ensure that the number of selected NCs is large enough, for example, more 

than 1,000. 

Step S220: Obtain a shelf density of a rack based on power consumption data of the 

second host computer(s), a preset degree of reliability, and rated power consumption data 

of the rack, wherein the shelf density is used to characterize the number of host computers 

placed on the same rack.  

Specifically, the preset degree of reliability may be obtained according to a ratio 

between service-specific power capping and abnormal power consumption. For example, if 

a ratio between service-specific power capping and abnormal power consumption is 5%, a 
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preset degree of reliability may be 95%, i.e., it is credible when the shelf density is 95%. 

It should be noted that the foregoing preset degree of reliability may not be a 

defined value, but may also be a confidence interval. 

In an alternative solution, a rack has rated power consumption. To ensure safety, 

total power consumption of all host computers after being placed on the rack cannot 

exceed the rated power consumption of the rack. Due to an existence of a preset degree of 

reliability, NCs can be filtered and selected based on the preset degree of reliability and 

power consumption data of the NCs, and a shelf density can be obtained based on power 

consumption data of the selected NCs and the total power consumption of the rack. 

Through the above-mentioned solutions, the safety of services can be ensured by 

specifying a shelf density. A shelf standard can also be given, so that there is no need to 

reserve a space in advance to prevent the rack from powering down, and the purpose of 

saving cost can be realized. 

In the foregoing embodiments of the present application, obtaining the shelf density 

of the rack based on the power consumption data of the second host computer, the preset 

degree of reliability and the rated power consumption data of the rack at step S220, 

includes: 

Step S2202: Rank the second host computer(s) according to the power consumption 

data in an ascending order. 

Step S2204: Obtain third host computer(s) from the ranked second host computer(s) 

according to the preset degree of reliability. 

It should be noted that, with the influence of confidence levels, NCs with lower 

power consumption can be selected according to a preset confidence level, in order to 

ensure the safety of services. 
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In an alternative solution, ranking can be performed according to an ascending order 

of power consumption data of NCs, and NCs with higher ranks can be selected according to 

a preset degree of reliability. For example, the preset degree of reliability is 95%, 1000 NCs 

are ranked in an ascending order of power consumption (for example, 1 to 1000w), first 95% 

of the NCs (for example, 1 to 950w) are selected, i.e., the top 950 NCs are selected. 

Step S2206: Obtain maximum power consumption data from power consumption 

data of the third host computer(s). 

Step S2208: Obtain a ratio between the rated power consumption data of the rack 

and the maximum power consumption data to obtain the shelf density. 

In an alternative solution, the maximum power consumption of the corresponding 

NC can be selected for the shelf according to the preset degree of reliability. In other words, 

after the NCs are selected, a shelf density can be obtained from a ratio between the rated 

power consumption of the computer rack and the maximum power consumption of the NCs. 

For example, after top-ranked 950 NCs (for example, 1 to 950w) are selected, a shelf density 

can be determined as a rack’s rated power consumption 8000w/950w=8, i.e., 8 NCs are 

allowed to be placed on that rack. 

In the foregoing embodiments of the present application, obtaining the second host 

computer(s) satisfying the preset condition according to the historical sales rates at step 

S218, includes: 

Step S2182: Rank the host computer(s) in a descending order of the historical sales 

rates. 

Step S2184: Obtain the second host computer(s) from the ranked host computer(s) 

according to a preset sales rate threshold. 

Specifically, the preset sales rate threshold may be a minimum sales rate used for 
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filtering and selecting NCs with a relatively high sales rate, which may be 90%, for example. 

In an alternative solution, in order to calculate the shelf density, it is necessary to 

filter and select NCs with a relatively high sales rate. All NCs can be sorted according to a 

descending order of sales rates, and top-ranked NCs are selected. For example, after the 

NCs are sorted, the top 90% of NCs can be selected. At the same time, it is necessary to 

ensure that the number of NCs is sufficient. 

It should be noted that the foregoing method embodiments are all expressed as a 

series of action combinations, for the sake of simple description. However, one skilled in the 

art should understand that the present application is not limited by the described sequences 

of actions, because some steps can be performed in other orders or in parallel according to 

the present application. Furthermore, one skilled in the art should also understand that the 

embodiments described in the specification are all preferred embodiments, and actions and 

modules involved therein may not be necessarily required by the present application. 

Through the description of the above embodiments, one skilled in the art can clearly 

understand that the methods according to the above embodiments can be implemented by 

means of software plus a necessary general hardware platform, and apparently can also be 

implemented by hardware. However, in many cases, the former is a better implementation. 

Based on such understanding, the essences of the technical solutions of the present 

application or the part that contributes to the existing technologies can be embodied in a 

form of a software product. Such computer software product is stored in a storage medium 

(such as ROM/RAM, a magnetic disk, an optical disk), and includes a number of instructions 

to cause a terminal device (which can be a mobile phone, a computer, a server, or a network 

device, etc.) to execute the method described in each embodiment of the present 

application. 
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Second Embodiment 

According to the embodiments of the present application, an embodiment of a 

method for scheduling a virtual machine is also provided. It needs to be noted that steps 

shown in a flowchart of the accompanying drawings can be executed in a computer system 

such as a set of computer executable instructions. Also, although a logical order is shown in 

the flowchart, in some cases, the steps may be performed in an order different from the one 

shown or described herein. 

Fig. 6 is a flowchart of a method for scheduling a virtual machine according to a 

second embodiment of the present application. As shown in FIG. 6, the method may include 

the following steps: 

Step S62: Obtain energy consumption data of a rack, energy consumption data of 

host computer(s) and the power consumption data of a virtual machine, where multiple 

host computers are placed on the rack. 

It should be noted that the virtual machine scheduling method provided in the 

present application is applied to a cloud computing data center. 

In the foregoing embodiments of the present application, the energy consumption 

data includes: power consumption data and electric heating data. 

Specifically, a host computer (NC) as described above may be a server placed on a 

rack. The energy consumption data may be real-time power consumption data and electric 

heating data of the rack(s) or the NC(s). The electric heating data mainly refers to respective 

temperature(s) of the rack(s) or the NC(s). Both the power consumption data and the 

electric heating data include an inventory level and an early warning level, wherein the early 

warning level can be a minimum inventory level that is configured in advance according to 

actual usage requirements. A virtual machine as described above may be a newly created 
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virtual machine (VM), or a VM that needs to be scheduled or migrated for a second time, 

which includes a server VM and a user VM. In order to ensure a balanced distribution of 

power consumption of virtual machines, it is necessary to determine power consumption 

data of virtual machine(s), i.e., determining power consumption data of a server VM and a 

user VM. Different VM types have different corresponding power consumption models. For 

example, a power consumption model corresponding to a server VM may be a correlation 

model, and a power consumption model corresponding to a user VM may be a user 

behavior model. 

Step S64: Determine a target host computer corresponding to the virtual machine 

according to the energy consumption data of the rack, the energy consumption data of the 

host computer(s), and the power consumption data of the virtual machine. 

In order to ensure balanced scheduling of power consumption of virtual machines, a 

scheduling system can perform power-aware scheduling based on power consumption data, 

inventory level, etc., i.e., combining energy consumption data of racks and NCs, and power 

consumption data of VMs to perform balanced scheduling of VMs, in order to minimize a 

variance of power consumptions between racks, to ensure that high-power VMs are 

preferentially scheduled to NCs with sufficient power consumption. In other words, 

respective power consumptions of the racks and CPUs of the host computers are made to 

be as even as possible. 

Step S66: Dispatch the virtual machine to the host computer. 

In an alternative solution, when a VM needs to be dispatched, the power 

consumption data and the electric heating data of the rack(s) and the NC(s) placed on the 

rack(s) can be collected in real time, and the power consumption data and future power 

consumption data of the VM can be predicted at the same time. According to the power 
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consumption data and the electric heating data of the rack(s) and the NC(s), and the power 

consumption data and the future power consumption data of the virtual machine, a 

determination is made that the VM needs to be dispatched to a corresponding rack and a 

corresponding NC (i.e., determining a NC corresponding to the VM), and the virtual machine 

is then dispatched to that NC. 

For example, as shown in FIG. 3, when a VM is newly created, or a second time of 

scheduling/migration is made, power consumption data of racks and NCs and electric 

heating data of an IDC can be collected. Power consumption data of the VM is obtained 

using power consumption model(s) of server VM(s) and power consumption model(s) of 

user VM(s). The power consumption data of the racks and the NCs, the electric heating data 

of the IDC and the power consumption data of the VM is inputted into the scheduling 

system. Using a scheduling algorithm, scheduling of the VM is performed to select a cluster, 

a rack and a server.  

Step S68: Obtain a shelf density of the rack according to the energy consumption 

data of the rack and the energy consumption data of the host computer(s), wherein the 

shelf density is used to represent the number of host computer(s) placed on the same rack. 

In an alternative solution, a rack has rated power consumption. To ensure safety, 

total power consumption of all host computers after being placed on the rack cannot 

exceed the rated power consumption of the rack. The shelf density of the rack can be 

obtained based on power consumption data of the NCs and rated power consumption data 

of the host computers. A standard for shelf density is thereby given. There is no need to 

reserve a machine space in advance to prevent the rack from powering down and achieve 

the purpose of saving costs. 

The solutions provided in the second embodiment of the present application can 
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obtain energy consumption data of a rack and host computers, determine power 

consumption data of a virtual machine at the same time, determine a target host computer 

according to the energy consumption data of the rack and the host computers and the 

power consumption data of the virtual machine, dispatch the virtual machine to the target 

host computer, and obtain a shelf density of the rack according to the energy consumption 

data of the rack and the energy consumption data of the host computers. This thereby 

realizes scheduling of virtual machines based on real-time power consumption awareness, 

and realizes the purpose of giving a standard for shelf density. 

It is easy to notice that a target host computer corresponding to a virtual machine is 

determined according to energy consumption data of a rack, energy consumption data of 

host computers, and power consumption data of the virtual machine. A shelf density of a 

rack is obtained based on the energy consumption data of the rack and the energy 

consumption data of the host computers. Compared with the existing technologies, when 

virtual machine scheduling is performed, not only CPU parameters are considered, but also 

power consumption of a rack and host computers. An accurate shelf density can be 

obtained, thereby achieving a balance of scheduling of power consumption of host 

computers at a granularity of racks in a data center, increase a shelf density, and improve 

technical effects of resource utilization rates of the cloud computing data center. 

Therefore, the above-mentioned solutions of the second embodiment provided by 

the present application solve the technical problems of unbalanced power consumption 

scheduling caused by virtual machine scheduling methods that are implemented only 

according to CPU parameters in the existing technologies. 

In the foregoing embodiments of the present application, obtaining the shelf density 

of the rack based on the energy consumption data of the rack and the energy consumption 
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data of the host computers at step S68, includes: 

Step S682: Obtain historical sales rates of the host computers. 

Specifically, the historical sales rate is used to represent a frequency of uses of the 

host computer by users. The higher the historical sales rate is, the higher the frequency of 

uses by users is, and the more the need of placing thereof on a rack is. As such, this has a 

great influence on the shelf density of the rack.  

Step S684: Obtain second host computer(s) satisfying a preset condition according to 

the historical sales rates. 

Specifically, since the higher a historical sales rate of a host computer is, the greater 

the impact on a shelf density of an associated rack is. A host computer having a high sales 

rate can be selected. Therefore, the preset condition may represent a sales rate threshold 

for host computers having a relatively high sales rate. 

It should be noted that in order to ensure selected NCs to meet requirements, it is 

necessary to ensure that the number of selected NCs is large enough, for example, more 

than 1,000. 

Step S686: Obtain a shelf density of a rack based on power consumption data of the 

second host computer(s), a preset degree of reliability, and rated power consumption data 

of the rack. 

Specifically, the preset degree of reliability may be obtained according to a ratio 

between service-specific power capping and abnormal power consumption. For example, if 

a ratio between service-specific power capping and abnormal power consumption is 5%, a 

preset degree of reliability may be 95%, i.e., it is credible when the shelf density is 95%. 

It should be noted that the foregoing preset degree of reliability may not be a 

defined value, but may also be a confidence interval. 



31 
 

In an alternative solution, due to an existence of a preset degree of reliability, NCs 

can be filtered and selected based on the preset degree of reliability and power 

consumption data of the NCs, and a shelf density can be obtained based on power 

consumption data of the selected NCs and the total power consumption of the rack. 

It should be noted that reference may be made to the related description in the first 

embodiment for preferred implementations of the present embodiment, which are not 

repeated herein. 

Third Embodiment 

According to the embodiments of the present application, a virtual machine 

scheduling apparatus for implementing the above virtual machine scheduling method is also 

provided. As shown in FIG. 7, the apparatus 700 includes: a first acquisition module 702, a 

first determination module 704, a second determination module 706 and a first scheduling 

module 708. 

The first acquisition module 702 is configured to obtain energy consumption data of 

a rack and energy consumption data of host computers, wherein the rack is used to place 

the host computers. The first determining module 704 is configured to determine power 

consumption data of a virtual machine. The second determining module 706 is configured to 

determine a target host computer corresponding to the virtual machine according to the 

energy consumption data of the rack, the energy consumption data of the host computers, 

and the power consumption data of the virtual machine. The first scheduling module 708 is 

configured to dispatch the virtual machine to the target host computer. 

In the foregoing embodiments of the present application, the energy consumption 

data includes: power consumption data and electric heating data. 

Specifically, a host computer (NC) as described above may be a server placed on a 
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rack. The energy consumption data may be real-time power consumption data and electric 

heating data of the rack(s) or the NC(s). The electric heating data mainly refers to respective 

temperature(s) of the rack(s) or the NC(s). Both the power consumption data and the 

electric heating data include an inventory level and an early warning level, wherein the early 

warning level can be a minimum inventory level that is configured in advance according to 

actual usage requirements. A virtual machine as described above may be a newly created 

virtual machine (VM), or a VM that needs to be scheduled or migrated for a second time, 

which includes a server VM and a user VM. In order to ensure a balanced distribution of 

power consumption of virtual machines, it is necessary to determine power consumption 

data of virtual machine(s), i.e., determining power consumption data of a server VM and a 

user VM. Different VM types have different corresponding power consumption models. For 

example, a power consumption model corresponding to a server VM may be a correlation 

model, and a power consumption model corresponding to a user VM may be a user 

behavior model. 

It should be noted herein that the first acquisition module 702, the first 

determination module 704, the second determination module 706, and the first scheduling 

module 708 correspond to steps S22 to S28 in the first embodiment. Examples of 

implementations and application scenarios of these four modules are the same as those of 

corresponding steps, but are not limited to the content disclosed in the first embodiment. It 

should be noted that the described modules can run in the computer terminal 10 provided 

in the first embodiment as a part of the apparatus. 

The solutions provided in the third embodiment of the present application can 

obtain energy consumption data of rack(s) and host computer(s), determine power 

consumption data of a virtual machine at the same time, determine a target host computer 
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according to the energy consumption data of the rack(s) and the host computer(s) and the 

power consumption data of the virtual machine, and dispatch the virtual machine to the 

target host computer, thereby achieving the purpose of dispatching virtual machines based 

on real-time perception of power consumption. 

It is easy to notice that, since a target host computer corresponding to a virtual 

machine is determined according to energy consumption data of a rack, energy 

consumption data of host computers, and power consumption data of the virtual machine, 

not only CPU parameters are considered, but also the power consumption of the rack and 

the host computers are considered when virtual machine scheduling is performed, as 

compared with the existing technologies. Balancing of power consumption scheduling of 

host computers at a granularity of a rack of a data center is achieved, and the technical 

effects of improving a resource utilization rate of the cloud computing data center are 

achieved. 

Therefore, the solutions of the third embodiment provided by the present 

application solve the technical problems of unbalanced power consumption scheduling 

caused by virtual machine scheduling methods that are implemented merely according to 

CPU parameters in the existing technologies. 

Fourth Embodiment 

According to the embodiments of the present application, a virtual machine 

scheduling apparatus for implementing the above virtual machine scheduling method is also 

provided. As shown in FIG. 8, the apparatus 800 includes: a second acquisition module 802, 

a third determination module 804, a second scheduling module 806, and a processing 

module 808. 

The second acquisition module 802 is configured to obtain energy consumption data 
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of a rack, energy consumption data of host computers and power consumption data of a 

virtual machine, wherein multiple host computers are placed in the rack. The third 

determination module 804 is configured to determine a target host computer 

corresponding to the virtual machine based on the energy consumption data of the rack, the 

energy consumption data of the host computers and the power consumption data of the 

virtual machine. The second scheduling module 806 is configured to dispatch the virtual 

machine to the host computer; and obtaining a shelf density of the rack based on the 

energy consumption data of the rack and the energy consumption data of the host 

computers, wherein the shelf density is used to characterize a number of host computers 

placed on the same rack. 

In the foregoing embodiments of the present application, the energy consumption 

data includes: power consumption data and electric heating data. 

Specifically, a host computer (NC) as described above may be a server placed on a 

rack. The energy consumption data may be real-time power consumption data and electric 

heating data of the rack(s) or the NC(s). The electric heating data mainly refers to respective 

temperature(s) of the rack(s) or the NC(s). Both the power consumption data and the 

electric heating data include an inventory level and an early warning level, wherein the early 

warning level can be a minimum inventory level that is configured in advance according to 

actual usage requirements. A virtual machine as described above may be a newly created 

virtual machine (VM), or a VM that needs to be scheduled or migrated for a second time, 

which includes a server VM and a user VM. In order to ensure a balanced distribution of 

power consumption of virtual machines, it is necessary to determine power consumption 

data of virtual machine(s), i.e., determining power consumption data of a server VM and a 

user VM. Different VM types have different corresponding power consumption models. For 
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example, a power consumption model corresponding to a server VM may be a correlation 

model, and a power consumption model corresponding to a user VM may be a user 

behavior model. 

It should be noted here that the second acquisition module 802, the third 

determination module 804, the second scheduling module 806, and the processing module 

808 correspond to steps S62 to S68 in the second embodiment. Examples of 

implementations and application scenarios of these four modules are the same as those of 

corresponding steps, but are not limited to the content disclosed in the second embodiment. 

It should be noted that the described modules can run in the computer terminal 10 

provided in the first embodiment as a part of the apparatus. 

The solutions provided in the fourth embodiment of the present application can 

obtain energy consumption data of a rack and host computers, determine power 

consumption data of a virtual machine at the same time, determine a target host computer 

according to the energy consumption data of the rack and the host computers and the 

power consumption data of the virtual machine, dispatch the virtual machine to the target 

host computer, and obtain a shelf density of the rack according to the energy consumption 

data of the rack and the energy consumption data of the host computers. This thereby 

realizes scheduling of virtual machines based on real-time power consumption awareness, 

and realizes the purpose of giving a standard for shelf density. 

It is easy to notice that a target host computer corresponding to a virtual machine is 

determined according to energy consumption data of a rack, energy consumption data of 

host computers, and power consumption data of the virtual machine. A shelf density of a 

rack is obtained based on the energy consumption data of the rack and the energy 

consumption data of the host computers. Compared with the existing technologies, when 
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virtual machine scheduling is performed, not only CPU parameters are considered, but also 

power consumption of a rack and host computers. An accurate shelf density can be 

obtained, thereby achieving a balance of scheduling of power consumption of host 

computers at a granularity of racks in a data center, increase a shelf density, and improve 

technical effects of resource utilization rates of the cloud computing data center. 

Therefore, the above-mentioned solutions of the fourth embodiment provided by 

the present application solve the technical problems of unbalanced power consumption 

scheduling caused by virtual machine scheduling methods that are implemented only 

according to CPU parameters in the existing technologies. 

Fifth Embodiment 

According to the embodiments of the present application, a virtual machine 

scheduling system is also provided, which includes: 

a processor; and 

a memory, coupled to the processor, and configured to provide the processor with 

instructions for processing the following processing steps: obtaining energy consumption 

data of a rack and energy consumption data of host computers, wherein the rack is used to 

place the host computers; determining power consumption data of a virtual machine; 

determining a target host computer corresponding to the virtual machine according to the 

energy consumption data of the rack, the energy consumption data of the host computers, 

and the power consumption data of the virtual machine; and dispatching the virtual 

machine to the target host computer. 

The solutions provided in the fifth embodiment of the present application can obtain 

energy consumption data of rack(s) and host computer(s), determine power consumption 

data of a virtual machine at the same time, determine a target host computer according to 
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the energy consumption data of the rack(s) and the host computer(s) and the power 

consumption data of the virtual machine, and dispatch the virtual machine to the target 

host computer, thereby achieving the purpose of dispatching virtual machines based on 

real-time perception of power consumption. 

It is easy to notice that, since a target host computer corresponding to a virtual 

machine is determined according to energy consumption data of a rack, energy 

consumption data of host computers, and power consumption data of the virtual machine, 

not only CPU parameters are considered, but also the power consumption of the rack and 

the host computers are considered when virtual machine scheduling is performed, as 

compared with the existing technologies. Balancing of power consumption scheduling of 

host computers at a granularity of a rack of a data center is achieved, and the technical 

effects of improving a resource utilization rate of the cloud computing data center are 

achieved. 

Therefore, the solutions of the fifth embodiment provided by the present application 

solve the technical problems of unbalanced power consumption scheduling caused by 

virtual machine scheduling methods that are implemented merely according to CPU 

parameters in the existing technologies. 

Sixth Embodiment 

The embodiments of the present application may provide a computer terminal. The 

computer terminal may be any computer terminal device in a computer terminal group. 

Optionally, in the present embodiment, the computer terminal may also be replaced with a 

terminal device such as a mobile terminal. 

Optionally, in the present embodiment, the computer terminal may be located in at 

least one network device among multiple network devices in a computer network. 
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In the present embodiment, the computer terminal can execute program codes of 

the following steps in a virtual machine scheduling method: obtaining energy consumption 

data of a rack and energy consumption data of host computers, wherein the rack is used to 

place the host computers; determining power consumption data of a virtual machine; 

determining a target host computer corresponding to the virtual machine according to the 

energy consumption data of the rack, the energy consumption data of the host computers, 

and the power consumption data of the virtual machine; and dispatching the virtual 

machine to the target host computer. 

Optionally, FIG. 9 is a structural block diagram of a computer terminal according to 

the embodiments of the present application. As shown in FIG. 9, such computer terminal A 

may include: one or more (only one is shown in the figure) processors 902 and memory 904. 

The memory can be configured to store software programs and modules, such as 

program instructions/modules corresponding to the methods and apparatuses of scheduling 

virtual machine in the embodiments of the present application. The processor(s) execute(s) 

various functional applications and data processing by running the software programs and 

modules stored in the memory, i.e., implementing the above-mentioned methods of 

scheduling virtual machine. The memory may include a high-speed random access memory, 

and may also include a non-volatile memory, such as one or more magnetic storage devices, 

flash memory, or other non-volatile solid-state memory. In some examples, the memory 

may further include storage devices deployed remotely with respect to the processor, and 

these remote storage devices may be connected to the terminal A through a network. 

Examples of the network include, but are not limited to, the Internet, a corporate intranet, a 

local area network, a mobile communication network, and a combination thereof. 

The processor(s) may call information and application programs stored in the 
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memory through a transmission device to perform the following steps: obtaining energy 

consumption data of rack(s) and energy consumption data of host computers, wherein the 

rack(s) is/are used to place the host computers; determining power consumption data of a 

virtual machine; determining a target host computer corresponding to the virtual machine 

according to the energy consumption data of the rack(s), the energy consumption data of 

the host computers, and the power consumption data of the virtual machine; and 

dispatching the virtual machine to the target host computer. 

Optionally, the processor(s) may also execute program codes of the following steps: 

the energy consumption data including power consumption data and electric heating data. 

Optionally, the processor(s) may also execute program codes of the following steps: 

determining first rack(s) having normal energy consumption according to the energy 

consumption data of the rack(s); determining first host computer(s) with a normal energy 

consumption according to energy consumption data of host computer(s) placed on the first 

rack(s); and determining a target host computer according to the energy consumption data 

of the first host computer(s) and power consumption data of a virtual machine. 

Optionally, the processor(s) may also execute program codes of the following steps: 

determining weight value(s) of the first host computer(s) according to the power 

consumption data of the first host computer(s), wherein the power consumption data is 

inversely proportional to the weight value(s); and obtaining the target host computer 

according to the weight value(s) of the first host computer(s) and the power consumption 

data of the virtual machine. 

Optionally, the processor(s) may also execute program codes of the following steps: 

the first rack(s) being rack(s) whose power consumption data does not exceed a first 

threshold and whose electric heating data does not exceed a second threshold; and the first 
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host computer(s) being placed on the first rack(s), and having power consumption data that 

does not exceed a third threshold, electric heating data that does not exceed a fourth 

threshold, and a hardware detection result indicating a host computer to have no 

abnormality. 

Optionally, the processor(s) may also execute program codes of the following steps: 

before determining the target host computer corresponding to the virtual machine 

according to the energy consumption data of the rack(s), the energy consumption data of 

the host computer(s), and the power consumption data of the virtual machine, determining 

whether the virtual machine is a preset virtual machine, wherein the preset virtual machine 

is a virtual machine that cannot be scheduled; determining the target host computer 

corresponding to the virtual machine according to the energy consumption data of the 

rack(s), the energy consumption data of the host computer(s), and the power consumption 

data of the virtual machine if the virtual machine is not a preset virtual machine; and 

performing, if the virtual machine is a preset virtual machine, power-limiting processing on 

the preset virtual machine according to the power consumption data of the rack(s) and the 

host computer(s), and the power consumption data of the virtual machine. 

Optionally, the processor(s) may also execute program codes of the following steps: 

obtaining first power consumption data of the virtual machine through a correlation model, 

wherein the correlation model is used to characterize a correlation between feature 

parameters of the virtual machine; obtaining second power consumption data of the virtual 

machine according to historical power consumption data and feature data of the virtual 

machine; and determining the power consumption data of the virtual machine according to 

the first power consumption data and the second power consumption data. 

Optionally, the processor(s) may also execute program codes of the following steps: 
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obtaining a feature vector of the virtual machine and power consumption data of a host 

computer where the virtual machine is located; and inputting the feature vector of the 

virtual machine and the power consumption data of the host computer where the virtual 

machine is located into the correlation model to obtain the first power consumption data. 

Optionally, the processor(s) may also execute program codes of the following steps: 

before obtaining the first power consumption data of the virtual machine through the 

correlation model, constructing an initial model; obtaining sample data by obtaining 

historical power consumption data of virtual machines, feature vectors of the virtual 

machines and historical power consumption data of host computers where the virtual 

machines are located; and training the initial model using the sample data to obtain a 

correlation model. 

Optionally, the processor(s) may also execute program codes of the following steps: 

after dispatching the virtual machine to the target host computer, obtaining historical sales 

rates of the host computers; obtaining second host computer(s) satisfying a preset condition 

according to the historical sales rates; and obtaining a shelf density of a rack based on 

power consumption data of the second host computer(s), a preset degree of reliability, and 

rated power consumption data of the rack, wherein the shelf density is used to characterize 

the number of host computers placed on the same rack. 

Optionally, the processor(s) may also execute program codes of the following steps: 

ranking the second host computer(s) according to the power consumption data in an 

ascending order; obtaining third host computer(s) from the ranked second host computer(s) 

according to the preset degree of reliability; obtaining maximum power consumption data 

from power consumption data of the third host computer(s); and obtaining a ratio between 

the rated power consumption data of the rack and the maximum power consumption data 
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to obtain the shelf density. 

Optionally, the processor(s) may also execute program codes of the following steps: 

ranking the host computer(s) in a descending order of the historical sales rates; and 

obtaining the second host computer(s) from the ranked host computer(s) according to a 

preset sales rate threshold. 

Using the embodiments of the application, energy consumption data of rack(s) and 

host computers can be obtained, and power consumption data of a virtual machine can be 

determined at the same time. A target host can be determined based on the energy 

consumption data of the rack(s) and the host computers and the power consumption data 

of the virtual machine, and the virtual machine can be dispatched to the target host 

computer, so as to achieve the purpose of dispatching virtual machines based on real-time 

perception of power consumption. 

It is easy to notice that, since a target host computer corresponding to a virtual 

machine is determined according to energy consumption data of a rack, energy 

consumption data of host computers, and power consumption data of the virtual machine, 

not only CPU parameters are considered, but also the power consumption of the rack and 

the host computers are considered when virtual machine scheduling is performed, as 

compared with the existing technologies. Balancing of power consumption scheduling of 

host computers at a granularity of a rack of a data center is achieved, and the technical 

effects of improving a resource utilization rate of the cloud computing data center are 

achieved. 

Therefore, the solutions provided by the present application solve the technical 

problems of unbalanced power consumption scheduling caused by virtual machine 

scheduling methods that are implemented merely according to CPU parameters in the 
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existing technologies. 

One of ordinary skill in the art can understand that the structure shown in FIG. 9 is 

only used for illustration, and the computer terminal can also be a smart phone (such as an 

Android phone, an iOS phone, etc.), a tablet computer, a handheld computer, and a mobile 

Internet device (Mobile Internet Devices, MID), a PAD, and other terminal devices. FIG. 8 

does not limit the structure of the above electronic device. For example, the computer 

terminal may also include more or fewer components (such as a network interface, a display 

device, etc.) than those shown in FIG. 8, or have a configuration different from that shown 

in FIG. 9. 

One of ordinary skill in the art can understand that all or part of the steps in various 

methods of the foregoing embodiments can be completed by instructing relevant hardware 

of a terminal device through a program. The program can be stored in a computer-readable 

storage medium, which may include a flash disk, read-only memory (Read-Only Memory, 

ROM), random access memory (Random Access Memory, RAM), a magnetic disk, or an 

optical disk, etc. 

Seventh Embodiments 

The embodiments of the present application also provide a storage medium. 

Optionally, in the present embodiment, the storage medium may be configured to store 

program codes executed by the virtual machine scheduling method provided in the first 

embodiment. 

Optionally, in the present embodiment, the storage medium may be located in any 

computer terminal in a computer terminal group in a computer network, or located in any 

mobile terminal in a mobile terminal group. 

Optionally, in the present embodiment, the storage medium is configured to store 
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program codes for performing the following steps: obtaining energy consumption data of 

rack(s) and energy consumption data of host computers, wherein the rack(s) is/are used to 

place the host computers; determining power consumption data of a virtual machine; 

determining a target host computer corresponding to the virtual machine according to the 

energy consumption data of the rack(s), the energy consumption data of the host 

computers, and the power consumption data of the virtual machine; and dispatching the 

virtual machine to the target host computer. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: the energy consumption data including power consumption 

data and electric heating data. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: determining first rack(s) having normal energy consumption 

according to the energy consumption data of the rack(s); determining first host computer(s) 

with a normal energy consumption according to energy consumption data of host 

computer(s) placed on the first rack(s); and determining a target host computer according to 

the energy consumption data of the first host computer(s) and power consumption data of 

a virtual machine. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: determining weight value(s) of the first host computer(s) 

according to the power consumption data of the first host computer(s), wherein the power 

consumption data is inversely proportional to the weight value(s); and obtaining the target 

host computer according to the weight value(s) of the first host computer(s) and the power 

consumption data of the virtual machine. 

Optionally, the storage medium is further configured to store program codes for 
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executing the following steps: the first rack(s) being rack(s) whose power consumption data 

does not exceed a first threshold and whose electric heating data does not exceed a second 

threshold; and the first host computer(s) being placed on the first rack(s), and having power 

consumption data that does not exceed a third threshold, electric heating data that does 

not exceed a fourth threshold, and a hardware detection result indicating a host computer 

to have no abnormality. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: before determining the target host computer corresponding 

to the virtual machine according to the energy consumption data of the rack(s), the energy 

consumption data of the host computer(s), and the power consumption data of the virtual 

machine, determining whether the virtual machine is a preset virtual machine, wherein the 

preset virtual machine is a virtual machine that cannot be scheduled; determining the target 

host computer corresponding to the virtual machine according to the energy consumption 

data of the rack(s), the energy consumption data of the host computer(s), and the power 

consumption data of the virtual machine if the virtual machine is not a preset virtual 

machine; and performing, if the virtual machine is a preset virtual machine, power-limiting 

processing on the preset virtual machine according to the power consumption data of the 

rack(s) and the host computer(s), and the power consumption data of the virtual machine. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: obtaining first power consumption data of the virtual 

machine through a correlation model, wherein the correlation model is used to characterize 

a correlation between feature parameters of the virtual machine; obtaining second power 

consumption data of the virtual machine according to historical power consumption data 

and feature data of the virtual machine; and determining the power consumption data of 
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the virtual machine according to the first power consumption data and the second power 

consumption data. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: obtaining a feature vector of the virtual machine and power 

consumption data of a host computer where the virtual machine is located; and inputting 

the feature vector of the virtual machine and the power consumption data of the host 

computer where the virtual machine is located into the correlation model to obtain the first 

power consumption data. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: before obtaining the first power consumption data of the 

virtual machine through the correlation model, constructing an initial model; obtaining 

sample data by obtaining historical power consumption data of virtual machines, feature 

vectors of the virtual machines and historical power consumption data of host computers 

where the virtual machines are located; and training the initial model using the sample data 

to obtain a correlation model. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: after dispatching the virtual machine to the target host 

computer, obtaining historical sales rates of the host computers; obtaining second host 

computer(s) satisfying a preset condition according to the historical sales rates; and 

obtaining a shelf density of a rack based on power consumption data of the second host 

computer(s), a preset degree of reliability, and rated power consumption data of the rack, 

wherein the shelf density is used to characterize the number of host computers placed on 

the same rack. 
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Optionally, the storage medium is further configured to store program codes for 

executing the following steps: ranking the second host computer(s) according to the power 

consumption data in an ascending order; obtaining third host computer(s) from the ranked 

second host computer(s) according to the preset degree of reliability; obtaining maximum 

power consumption data from power consumption data of the third host computer(s); and 

obtaining a ratio between the rated power consumption data of the rack and the maximum 

power consumption data to obtain the shelf density. 

Optionally, the storage medium is further configured to store program codes for 

executing the following steps: ranking the host computer(s) in a descending order of the 

historical sales rates; and obtaining the second host computer(s) from the ranked host 

computer(s) according to a preset sales rate threshold. 

Sequence numbers of the foregoing embodiments of the present application are 

only used for description, and do not represent qualities of the embodiments. 

In the foregoing embodiments of the present application, the description of each 

embodiment has its own focus. For parts that are not described in detail in one embodiment, 

reference may be made to related descriptions of other embodiments. 

In a number of embodiments provided in the present application, it should be 

understood that the disclosed technical content can be implemented in other ways. The 

apparatus embodiments described above are only illustrative. For example, a division of 

units is only a division of logical functions. In practical implementations, other methods of 

division may exist. For example, multiple units or components may be combined or may be 

integrated into another system. Alternatively, some features can be ignored or not 

implemented. In addition, mutual coupling or direct coupling or communication connection 

that is displayed or discussed may be indirect coupling or communication connection 
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through some interfaces, units or modules, and may be in electrical or other forms. 

The units described as separate components may or may not be physically separated. 

The components displayed as units may or may not be physical units, i.e., may be located in 

one place, or may be distributed over multiple network units. Some or all of the units may 

be selected according to actual needs to achieve the objectives of the solutions of the 

embodiments. 

In addition, functional units in various embodiments of the present application may 

be integrated into a single processing unit. Alternatively, each unit may exist alone 

physically. Alternatively, two or more units may be integrated into one unit. The above-

mentioned integrated unit can be realized in a form of hardware or software functional unit. 

If being implemented in a form of a software functional unit and sold or used as an 

independent product, the integrated unit can be stored in a computer readable storage 

medium. Based on such understanding, the essence of the technical solutions of the present 

application, or the part that contributes to the existing technologies, or all or part of the 

technical solutions can be embodied in a form of a software product. Such computer 

software product is stored in a storage medium, and includes a number of instructions to 

cause a computing device (which may be a personal computer, a server, or a network device, 

etc.) to execute all or part of the steps of the method in each embodiment of the present 

application. The storage media include various types of media that are capable of storing 

program codes, such as a flash disk, read-only memory (ROM, Read-Only Memory), random 

access memory (RAM, Random Access Memory), a mobile hard disk, a magnetic disk, or an 

optical disk, etc. 
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The above represents only preferred embodiments of the present application. It 

should be pointed out that one of ordinary skill in the art can make a number of 

improvements and modifications without departing from the principles of the present 

application. These improvements and modifications shall also be regarded to fall into the 

scope of protection of the present application. 
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Claims:  

 

1.  A method implemented by one or more computing devices, the method 

comprising:  

obtaining energy consumption data of one or more racks and energy consumption 

data of a plurality of host computers, wherein the one or more racks are used to place the 

plurality of host computers;  

determining power consumption data of a virtual machine;  

determining a target host computer corresponding to the virtual machine according 

to the energy consumption data of the one or more racks, the energy consumption data 

of the plurality of host computers, and the power consumption data of the virtual machine; 

and  

dispatching the virtual machine to the target host computer; 

obtaining historical sales rates of the plurality of host computers;  

obtaining one or more second host computers satisfying a preset condition 

according to the historical sales rates; and  

obtaining a shelf density of a rack based on power consumption data of the one or 

more second host computers, a preset degree of reliability, and rated power consumption 

data of the rack, wherein the shelf density is used to characterize a number of host 

computers placed on a same rack. 

 

2.  The method of claim 1, wherein energy consumption data of one of the 

plurality of host computers comprises power consumption data and electric heating data 

of the one of the plurality of host computers. 

 

3. The method of claim 1, wherein determining the target host computer 

corresponding to the virtual machine according to the energy consumption data of the 

rack, the energy consumption data of the plurality of host computers, and the power 

consumption data of the virtual machine comprises:  
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determining at least one first rack having a first energy consumption according to 

the energy consumption data of the one or more racks;  

determining one or more first host computers with a second energy consumption 

according to energy consumption data of corresponding host computers placed on the at 

least one first rack; and  

determining the target host computer according to the energy consumption data of 

the one or more first host computers and the power consumption data of the virtual 

machine. 

 

4.  The method of claim 3, wherein determining the target host computer 

according to the energy consumption data of the one or more first host computers and 

the power consumption data of the virtual machine comprises:  

determining one or more weight values of the one or more first host computers 

according to power consumption data of the one or more first host computers, wherein 

the power consumption data of the one or more first host computers is inversely 

proportional to the one or more weight values; and  

obtaining the target host computer according to the one or more weight values of 

the one or more first host computers and the power consumption data of the virtual 

machine. 

 

5. The method of claim 3, wherein the at least one first rack is a rack whose 

power consumption data does not exceed a first threshold and whose electric heating 

data does not exceed a second threshold; and the one or more first host computers are 

placed on the at least one first rack and having power consumption data that does not 

exceed a third threshold, electric heating data that does not exceed a fourth threshold, 

and a hardware detection result indicating a host computer to have no abnormality. 

 

6. The method of claim 2, wherein: before determining the target host 

computer corresponding to the virtual machine according to the energy consumption data 

of the one or more racks, the energy consumption data of the plurality of host computers, 
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and the power consumption data of the virtual machine, the method further comprises:  

determining whether the virtual machine is a preset virtual machine, wherein the 

preset virtual machine is a virtual machine that is not schedulable;  

determining the target host computer corresponding to the virtual machine 

according to the energy consumption data of the one or more racks, the energy 

consumption data of the plurality of host computers, and the power consumption data of 

the virtual machine if the virtual machine is not the preset virtual machine; and  

performing, if the virtual machine is the preset virtual machine, power-limiting 

processing on the preset virtual machine according to power consumption data of the one 

or more racks and the plurality of host computers, and the power consumption data of the 

virtual machine. 

 

7. The method of claim 1, wherein determining the power consumption data 

of the virtual machine comprises:  

obtaining first power consumption data of the virtual machine through a correlation 

model, wherein the correlation model is used to characterize a correlation between 

feature parameters of the virtual machine;  

obtaining second power consumption data of the virtual machine according to 

historical power consumption data and feature data of the virtual machine; and  

determining the power consumption data of the virtual machine according to the 

first power consumption data and the second power consumption data. 

 

8. The method of claim 7, wherein obtaining the first power consumption data 

of the virtual machine through the correlation model comprises:  

obtaining a feature vector of the virtual machine and power consumption data of a 

host computer where the virtual machine is located; and  

inputting the feature vector of the virtual machine and the power consumption data 

of the host computer where the virtual machine is located into the correlation model to 

obtain the first power consumption data. 
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9. The method of claim 7, wherein: before obtaining the first power consumption data 

of the virtual machine through the correlation model, the method further comprises:  

constructing an initial model;  

obtaining sample data by obtaining historical power consumption data of virtual 

machines, feature vectors of the virtual machines and historical power consumption data 

of host computers where the virtual machines are located; and  

training the initial model using the sample data to obtain the correlation model. 

 

10.  The method of claim 1, wherein obtaining the shelf density of the rack based 

on the power consumption data of the one or more second host computers, the preset 

degree of reliability, and the rated power consumption data of the rack, comprises:  

ranking the one or more second host computers according to the power 

consumption data of the one or more second host computers in an ascending order;  

obtaining one or more third host computers from the one or more ranked second 

host computers according to the preset degree of reliability;  

obtaining maximum power consumption data from power consumption data of the 

one or more third host computers; and  

obtaining a ratio between the rated power consumption data of the rack and the 

maximum power consumption data to obtain the shelf density. 

 

11. The method of claim 1, wherein obtaining the one or more second host 

computers satisfying the preset condition according to the historical sales rates 

comprises:  

ranking the plurality of host computers in a descending order of the historical sales 

rates; and  

obtaining the one or more second host computers from the plurality of ranked host 

computers according to a preset sales rate threshold. 
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12.  A system comprising:  

one or more processors; and  

memory storing executable instructions that, when executed by the one or more 

processors, cause the one or more processors to perform acts comprising:  

obtaining energy consumption data of a rack, energy consumption data of 

multiple host computers and power consumption data of a virtual machine, wherein 

multiple host computers are placed in the rack;  

determining a target host computer corresponding to the virtual machine 

based on the energy consumption data of the rack, the energy consumption data 

of the multiple host computers and the power consumption data of the virtual 

machine;  

dispatching the virtual machine to the target host computer; and  

obtaining a shelf density of the rack based on the energy consumption data 

of the rack and the energy consumption data of the multiple host computers, 

wherein the shelf density is used to characterize a number of host computers 

placed on  a same rack, and wherein obtaining the shelf density of the rack based 

on the energy consumption data of the rack and the energy consumption data of 

the host computers comprises: 

obtaining historical sales rates of the multiple host computers; 

obtaining one or more second host computers satisfying a preset 

condition according to the historical sales rates; and  

obtaining the shelf density of the rack based on power consumption 

data of the one or more second host computers, a preset degree of 

reliability, and rated power consumption data of the rack. 

 

13. One or more computer readable media storing executable instructions that, 

when executed by the one or more processors, cause one or more processors to perform 

acts comprising:  

obtaining energy consumption data of one or more racks and energy consumption 
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data of a plurality of host computers, wherein the one or more racks are used to place the 

plurality of host computers;  

determining power consumption data of a virtual machine;  

determining a target host computer corresponding to the virtual machine according 

to the energy consumption data of the one or more racks, the energy consumption data 

of the plurality of host computers, and the power consumption data of the virtual machine, 

wherein determining the target host computer corresponding to the virtual machine 

comprises:  

determining one or more weight values of one or more first host computers 

according to power consumption data of the one or more first host computers, 

wherein the power consumption data of the one or more first host computers is 

inversely proportional to the one or more weight values; and  

obtaining the target host computer according to the one or more weight 

values of the one or more first host computers and the power consumption data of 

the virtual machine; and  

dispatching the virtual machine to the target host computer. 

 

14. The one of or more computer readable media claim 15, wherein energy 

consumption data of one of the plurality of host computers comprises power consumption 

data and electric heating data of the one of the plurality of host computers. 

 

15. The one of or more computer readable media claim 15, wherein determining 

the target host computer corresponding to the virtual machine according to the energy 

consumption data of the rack, the energy consumption data of the plurality of host 

computers, and the power consumption data of the virtual machine further comprises:  

determining at least one first rack having a first energy consumption according to 

the energy consumption data of the one or more racks;  

determining the one or more first host computers according to energy consumption 

data of corresponding host computers placed on the at least one first rack, the one or 
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more first host computers having a second energy consumption; and  

determining the target host computer according to the energy consumption data of 

the one or more first host computers and power consumption data of the virtual machine. 

 

16. The one of or more computer readable media claim  15, wherein the at least 

one first rack is a rack whose power consumption data does not exceed a first threshold 

and whose electric heating data does not exceed a second threshold; and the one or 

more first host computers are placed on the at least one first rack and having power 

consumption data that does not exceed a third threshold, electric heating data that does 

not exceed a fourth threshold, and a hardware detection result indicating a host computer 

to have no abnormality. 

 

17. The one of or more computer readable media claim 15, wherein: before 

determining the target host computer corresponding to the virtual machine according to 

the energy consumption data of the one or more racks, the energy consumption data of 

the plurality of host computers, and the power consumption data of the virtual machine, 

the method further comprises:  

determining whether the virtual machine is a preset virtual machine, wherein the 

preset virtual machine is a virtual machine that is not schedulable;  

determining the target host computer corresponding to the virtual machine 

according to the energy consumption data of the one or more racks, the energy 

consumption data of the plurality of host computers, and the power consumption data of 

the virtual machine if the virtual machine is not the preset virtual machine; and  

performing, if the virtual machine is the preset virtual machine, power-limiting 

processing on the preset virtual machine according to the power consumption data of the 

one or more racks and the plurality of host computers, and the power consumption data 

of the virtual machine. 




