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INTRODUCTION

Scott Drummonds 

Technical Director, vSpecialists , APJ at EMC 

The performance space is massive. Itõs nearly 

impossible to keep up with everything that is

happening in this space. With the benefit of  close 

contact with VMware's performance engineering team 

I was barely able to hold the reins on that massive 

beast. The secret is not to try and learn every little 

thing out there, but to develop a strong handle on 

troubleshooting using esxtop , vCenter and vscsiStats .  

Everything comes from there.



CPU TROUBLESHOOTING ðCPU READY TIME

The vSphere Client Graph refreshes every 20 seconds 

1000 Milliseconds / 20.000 Milliseconds = 5 %  

34 Milliseconds / 20.000 Milliseconds = 0,17 % <~ no worries J



CPU TROUBLESHOOTING ðCPU READY TIME

A %RDY figure of  17.97% means that the virtual machine spent 

17.97% of  its last sample period waiting for available CPU 

resources. Esxtopõsdefault refresh interval is 5 seconds. 

The PCPU AVG value in this example is 100%.



CPU TROUBLESHOOTING - FLOWCHART
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CPU TROUBLESHOOTING - MAX LIMITED

%RDY includes %MLMTD 

For CPU contention, use  " %RDY -

%MLMTDò.  99.75 ð99,73 = 0.02

So thereõs no contention despite of 

the high ready time.

%MLMTD - The max limited time is the percentage of  time the VM 

world was ready to run but deliberately wasn't scheduled 

because that would violate the VMõs "CPU limit" settings.



CPU TROUBLESHOOTING - MAX LIMITED
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CPU TROUBLESHOOTING ðCO SCHEDULING

At any particular point in time, 

each  virtual cpu may be 

scheduled, descheduled , 

preempted,  or blocked waiting for 

some event.

Without co scheduling, the VCPUs 

associated with an SMP VM 

would be scheduled independently,  

breaking the guest's assumptions 

regarding uniform progress.

VMware uses the term "skew" to 

refer to the difference in execution 

rates between two or more VCPUs  

associated with an SMP VM.



CPU TROUBLESHOOTING ðCO SCHEDULING

Type òeó to show all the worlds associated with a single 

virtual machine. The %CSTP metric indicates co scheduling.



CPU TROUBLESHOOTING - RECAP

o If ready time <= 5%, thereõs no problem.

o If  ready time is 5% <=> 10%, there might be an issue.

o If ready time is => 10% thereõs a performance issue.

o Check if the virtual machineõs CPU is not limited.

o Check if thereõs CPU over commitment all the time, 
occasional spikes are no problem.

o If itõs an SMP virtual machine check if the application is 
multithreading and actually using the resources.

o If  the ESX host is saturated reduce the number of  virtual 
machines.



MEMORY TROUBLESHOOTING

For each running virtual machine, the ESX host reserves 

physical memory  for the virtual machineõs reservation 

(if  any) and for its virtualization overhead.  Because of  the 

memory management techniques the ESX host uses, 

your VMs can use more memory than thereõs physically 

availableé



MEMORY TROUBLESHOOTING ðPAGE SHARING

Transparent page sharing (TPS) reclaims memory by 

consolidating  redundant pages with identical content.

This helps to free memory that a virtual machine would 

otherwise (not) be using.  Page sharing will show up in 

esxtop at modern Intel/AMD processors only when host 

memory is overcommitted.

Transparent Page Sharing



Guest physical memory is not òfreedó, the memory is moved 

to the òfreeó list. The ESX host has no access to the guestõs 

òfreeó list and the ESX host cannot òreclaimó the memory 

freed up by the guest. 

Sharing happens with other virtual machines on the same 

host but also within virtual machines.

MEMORY TROUBLESHOOTING ðPAGE SHARING



MEMORY TROUBLESHOOTING - BALLOONING

Ballooning reclaims memory by artificially increasing the 

memory pressure inside the guest and will become a 

performance issue when the guest OS is paging active 

memory to its own page file. Ballooning offers a better 

performance than ESX swapping or ESX memory 

compression.



MEMORY TROUBLESHOOTING - BALLOONING

The MCTLTGT (target) value set by VMkernel for the VMõs 

memory balloon size, in conjunction with MCTLSZ (size) 

metric, is used by VMkernel to inflate and deflate the balloon 

for a virtual machine.

If  MCTLTGT > MCTLSZ the VMkernel inflates the balloon. 

If  MCTLTGT < MCTLSZ the VMkernel deflates balloon .


