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The above performance scenarios are exceptions: specific combinations of workloads, guest OSs, and hardware that motivate  
consideration of a non-default monitor mode. As mentioned before, the default VMM execution modes work well and provide good 
performance for most application, guest, and hardware combinations. 

Overriding Default Monitor Mode: How? 
There are two ways of overriding the default monitor mode: you can appropriately choose the virtual machine’s monitor mode using 
the vSphere client or manually edit the virtual machine configuration file. If the vSphere client is used to change the monitor mode, 
the virtual machine configuration files will automatically be modified to incorporate the intended changes. 

Using VMware vSphere Client
Open the vSphere client and right-click on the virtual machine whose monitor mode you wish to change. Select Edit Settings and 
first click on the Options tab and then click on CPU/MMU Virtualization under Advanced options. Figure 1 shows a screen-shot 
with these options.

Figure 1. Selecting monitor modes in the vSphere client
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The client UI presents a four-way choice to enable these two settings for a particular virtual machine. You may choose one of the 
following options: 

•	 Use automatic (default) for both settings

•	 Use BT for CPU virtualization and swMMU for MMU virtualization

•	 Use hardware support for CPU virtualization and swMMU for MMU virtualization

•	 Use hardware support for CPU and MMU virtualization 

The chosen settings are honored by the VMM only if the settings are supported on the current hardware. For example, if use BT 
for CPU virtualization is chosen for a 64-bit guest OS running on a 64-bit Intel processor, the VMM will choose Intel VT-x for CPU 
virtualization instead of BT. This is because BT is not supported for 64-bit guests on this processor. Similarly, if use hardware support 
for CPU and MMU virtualization is chosen for any guest on an Intel Xeon 5400 processor, the VMM will choose swMMU for MMU 
virtualization because the hardware lacks support for Intel’s hardware MMU virtualization, Intel EPT. The VMM will choose BT and 
swMMU when possible if a user specifies use hardware support for CPU and MMU virtualization on a system without hardware 
MMU virtualization support. Please refer to Agesen [2] for more details. 

Editing the Virtual Machine Configuration File (*.vmx) 

In virtual machine configuration files, the set of modes may be chosen by setting one or both of these settings: 

monitor.virtual_exec  =  software | hardware | automatic 

monitor.virtual_mmu  =  software | hardware | automatic 

Choose one of software, hardware, or automatic for each variable. If the setting is set to software then the VMM attempts to run 
the guest without any hardware support. Likewise, if it is set to hardware then the VMM forces the use of hardware support. Setting 
the option to automatic chooses the default monitor mode for that option. If a setting is not specified, the effect is the same as 
automatic. You can choose the following settings: 

•	 If you do not choose any of these settings, then the VMM will use the default monitor mode for your virtual machine. Please see 
Table 1 and Table 3 for default monitor modes. Making both these settings automatic will also behave similarly.  

•	 If you want to use software-only virtualization then set monitor.virtual_exec = software and monitor.virtual_mmu = 
software

•	 If you want to use HV swMMU then set monitor.virtual_exec = hardware and monitor.virtual_mmu = software

•	 If you want to choose HV and hwMMU then set monitor.virtual_exec = hardware and monitor.virtual_mmu = hardware

As stated above, the chosen settings are honored by the VMM only if the setting is supported on the current hardware. 

Conclusion
The VMware VMM chooses a default monitor mode to run a specific guest on a particular x86 CPU. This paper makes an effort to 
familiarize the reader with the default monitor modes chosen by VMware vSphere 4.0
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 for common guests on modern x86 server  
processors. Most workloads perform well under the default monitor mode chosen by VMware vSphere 4.0. However, in some cases  
the workload characteristics may drive it to perform better in a non-default monitor mode. This paper provides the reader with a  
few examples of such situations and guides them on how they can change the default monitor mode. 
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