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CLAIMS 

 

1.  A method implemented by a computing device, the method comprising:  

determining to perform timer switching on a virtual local timer used by a virtual 

processor according to one or more preset timer switching conditions;  

determining a physical processor of the computing device that runs the virtual 

processor, and switching a physical local timer currently used by the physical processor to a 

physical global timer, to enable the physical processor to perform operations on the physical 

global timer, wherein a clock interrupt generated by the physical local timer is delivered to 

the physical processor of the computing device only, and a clock interrupt generated by the 

physical global timer is delivered to any physical processor of the computing device; and  

performing a timer configuration for the virtual processor to enable the physical local 

timer to act as a timer of the virtual processor. 

 

2.  The method according to claim 1, wherein: performing the timer configuration 

for the virtual processor to enable the physical local timer to act as the timer of the virtual 

processor comprises:  

adapting the virtual local timer of the virtual processor to the physical local timer, and 

constructing a processing function for interrupt processing for the virtual processor after 

adaptation; and  

stopping the virtual local timer, and setting a permission for the virtual processor to 

directly access the physical local timer. 

 

3.  The method according to claim 2, wherein adapting the virtual local timer of 

the virtual processor to the physical local timer, and constructing the processing function for 

the interrupt processing for the virtual processor after the adaptation comprise:  

configuring an interrupt number of the virtual processor for the physical local timer as 

a preset interrupt number, and binding the preset interrupt number to the processing 

function for the interrupt processing, wherein the processing function is used for converting 

the interrupt number of the virtual processor for the virtual local timer into the preset 

interrupt number, and performing timer timeout processing. 
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4.  The method according to claim 2, wherein:  

adapting the virtual local timer of the virtual processor to the physical local timer 

comprises: adapting an operation of the virtual processor on the virtual local timer to the 

physical local timer through a virtual machine monitor; and  

stopping the virtual local timer, and setting the permission for the virtual processor to 

directly access the physical local timer comprises: stopping the virtual local timer, and setting 

the permission for the virtual processor to directly access the physical local timer through the 

virtual machine monitor. 

 

5.  The method according to claim 1, wherein determining to perform the timer 

switching of the virtual local timer used by the virtual processor according to the one or more 

preset timer switching conditions comprises:  

determining to perform the timer switching of the virtual local timer used by the 

virtual processor according to a running state of the virtual processor. 

 

6.  The method according to claim 5, wherein determining to perform the timer 

switching of the virtual local timer used by the virtual processor according to the running state 

of the virtual processor comprises:  

determining to perform the timer switching of the virtual local timer used by the 

virtual processor if the virtual processor is in a virtual local timer enabled state and the virtual 

processor is scheduled to run. 

 

7.  The method according to claim 1, wherein the physical local timer comprises 

an  advanced programmable interrupt controller (APIC) timer, and the physical global timer 

comprises a high precision event timer (HPET). 

 

8.  One or more computer readable media storing executable instructions that, 

when executed by one or more processors, cause the one or more processors to perform acts 

comprising:  

determining to perform timer switching on a virtual local timer used by a virtual 

processor according to one or more preset timer switching conditions;  
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determining a physical processor that runs the virtual processor, and switching a 

physical local timer currently used by the physical processor to a physical global timer; and  

performing a timer configuration for the virtual processor to enable the physical local 

timer to act as a timer of the virtual processor. 

 

9.  The one or more computer readable media according to claim 8, wherein: 

performing the timer configuration for the virtual processor to enable the physical local timer 

to act as the timer of the virtual processor comprises:  

adapting the virtual local timer of the virtual processor to the physical local timer, and 

constructing a processing function for interrupt processing for the virtual processor after 

adaptation; and  

stopping the virtual local timer, and setting a permission for the virtual processor to 

directly access the physical local timer. 

 

10.  The one or more computer readable media according to claim 9, wherein 

adapting the virtual local timer of the virtual processor to the physical local timer, and 

constructing the processing function for the interrupt processing for the virtual processor 

after the adaptation comprise:  

configuring an interrupt number of the virtual processor for the physical local timer as 

a preset interrupt number, and binding the preset interrupt number to the processing 

function for the interrupt processing, wherein the processing function is used for converting 

the interrupt number of the virtual processor for the virtual local timer into the preset 

interrupt number, and performing timer timeout processing. 

 

11.  The one or more computer readable media according to claim 9, wherein:  

adapting the virtual local timer of the virtual processor to the physical local timer 

comprises: adapting an operation of the virtual processor on the virtual local timer to the 

physical local timer through a virtual machine monitor; and  

stopping the virtual local timer, and setting the permission for the virtual processor to 

directly access the physical local timer comprises: stopping the virtual local timer, and setting 

the permission for the virtual processor to directly access the physical local timer through the 

virtual machine monitor. 
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12.  The one or more computer readable media according to claim 8, wherein 

determining to perform the timer switching of the virtual local timer used by the virtual 

processor according to the one or more preset timer switching conditions comprises:  

determining to perform the timer switching of the virtual local timer used by the 

virtual processor according to a running state of the virtual processor. 

 

13.  The one or more computer readable media according to claim 12, wherein 

determining to perform the timer switching of the virtual local timer used by the virtual 

processor according to the running state of the virtual processor comprises:  

determining to perform the timer switching of the virtual local timer used by the 

virtual processor if the virtual processor is in a virtual local timer enabled state and the virtual 

processor is scheduled to run. 

 

14.  The one or more computer readable media according to claim 8, wherein the 

physical local timer comprises an  advanced programmable interrupt controller (APIC) timer, 

and the physical global timer comprises a high precision event timer (HPET). 

 

15.  An apparatus 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:  

determining to perform timer switching on a virtual local timer used by a 

virtual processor according to one or more preset timer switching conditions;  

determining a physical processor that runs the virtual processor, and switching 

a physical local timer currently used by the physical processor to a physical global 

timer; and  

performing a timer configuration for the virtual processor to enable the 

physical local timer to act as a timer of the virtual processor. 
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16.  The apparatus according to claim 15, wherein: performing the timer 

configuration for the virtual processor to enable the physical local timer to act as the timer of 

the virtual processor comprises:  

adapting the virtual local timer of the virtual processor to the physical local timer, and 

constructing a processing function for interrupt processing for the virtual processor after 

adaptation; and  

stopping the virtual local timer, and setting a permission for the virtual processor to 

directly access the physical local timer. 

 

17.  The apparatus according to claim 16, wherein adapting the virtual local timer 

of the virtual processor to the physical local timer, and constructing the processing function 

for the interrupt processing for the virtual processor after the adaptation comprise:  

configuring an interrupt number of the virtual processor for the physical local timer as 

a preset interrupt number, and binding the preset interrupt number to the processing 

function for the interrupt processing, wherein the processing function is used for converting 

the interrupt number of the virtual processor for the virtual local timer into the preset 

interrupt number, and performing timer timeout processing. 

 

18.  The apparatus according to claim 16, wherein:  

adapting the virtual local timer of the virtual processor to the physical local timer 

comprises: adapting an operation of the virtual processor on the virtual local timer to the 

physical local timer through a virtual machine monitor; and  

stopping the virtual local timer, and setting the permission for the virtual processor to 

directly access the physical local timer comprises: stopping the virtual local timer, and setting 

the permission for the virtual processor to directly access the physical local timer through the 

virtual machine monitor. 
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19.  The apparatus according to claim 15, wherein determining to perform the 

timer switching of the virtual local timer used by the virtual processor according to the one 

or more preset timer switching conditions comprises:  

determining to perform the timer switching of the virtual local timer used by the 

virtual processor according to a running state of the virtual processor. 

 

20.  The apparatus according to claim 19, wherein determining to perform the 

timer switching of the virtual local timer used by the virtual processor according to the 

running state of the virtual processor comprises:  

determining to perform the timer switching of the virtual local timer used by the 

virtual processor if the virtual processor is in a virtual local timer enabled state and the virtual 

processor is scheduled to run. 

 


