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INTRODUCTION 

• VMware vSphere evolves with every release 

• Things that used to be true aren't true anymore 

• Engage in virtualization communities and social  
media to get up to speed 



AGENDA/MYTHS 

1) Defrag your Guest OS disks for best performance  

2) E1000 is faster than VMXNET3 

3) CBT causes significant overhead on your VMs 

4) HA datastore heartbeats prevents host isolation 

5) LSI SCSI is always better than Paravirtual SCSI 



Defrag your Guest OS disks for best performance 

MYTH 1 



WHAT IS DISK DEFRAGMENTATION? 

• Fragmentation occurs over time as you save, 
change or delete files 

• Result in unnecessary reads/writes -> lower 
performance 

• Disk Defrag tools can move data so files are 
sequentially on disk 

 

 

 



DEFRAGMENTATION: PHYSICAL VS VIRTUAL 

• Physical Machine with single disk 

– Use defrag to improve performance 

 

• Virtual Machine with SAN 

– No understanding of underlying disk geometry 

– Multiple VMs sharing a LUN = random disk I/O 

– Defrag process is heavy on disk I/O 

– Change Block Tracking (Backup & Replication) 

– Thin Provisioning 

– Snapshots 

– Linked Clones (vCloud Director & View) 

 

 

 

 



VM DEFRAG AND RECOMMENDATIONS 

• Auto tiering 

• SSD has no moving parts, not affected, shorten lifecycle 

 

What does VMware and Storage Vendors recommend? 

• Don’t defrag VMs! 

 

What does 3rd party defrag vendors say? 

• Defrag your VMs! 



MYTH BUSTED 

• Use defrag tools with caution 

• Align your disks 

• Paravirtual SCSI 



E1000 is faster than VMXNET3 

MYTH 2 



WHAT’S AN E1000? 

• The Intel 82545EM Gigabit Ethernet Controller  

• VMware offers an emulated version of this 
controller 

• Most operating systems are shipped with a 
82545EM driver 

• The 82545EM driver sucks! That’s why Intel 
replaced it with e1000e aka 82574L 

 



WHAT’S AN E1000E? 

• The Intel 82574L Gigabit Ethernet Controller 

• In vSphere 5 (HW8), VMware offers an emulated 
version 

• Windows 7 and Windows 2008 are shipped with 
drivers for the 82574L 

• The 82574L is cool, but is it faster than an 
VMXNET3? 



WHAT’S VMXNET3? 

• The VMXNET3 adapter is the next generation of 
Para virtualized NIC designed for performance 

• The VMXNET3 network adapter is a  
10Gb virtual NIC 

• Drivers are shipped with the VMware tools and 
most OS are supported 



THE LABORATORY 



• UDP 1024 Bytes 

• TCP 1024 Bytes 

• UDP 16 Kbytes 

• TCP 16 Kbytes 

THE TOOLS 



e1000e 

VMXNET3 

TCP 16K - WHAT’S FASTER? 



e1000e 

VMXNET3 

UDP 1024 BYTES - WHAT’S FASTER? 



MYTH BUSTED 

• VMXNET3 is much faster than e1000 or e1000e 

• VMXNET3 has less CPU overhead  
compared to e1000 or e1000e 

• VMXNET3 is more stable than e1000 or e1000e 

 

 

 

 



CBT CAUSES SIGNIFICANT OVERHEAD ON YOUR VMS 

MYTH 3 



WHAT IS CBT? 

• Driver inside VMkernel 

• Identifies change blocks within virtual 
disks 

• Block size based on VMDK size 

• Backup window significantly reduced 

• Requirements: vSphere 4+ and 
Virtual HW v7+ 

• Limitations: pRDM, iSCSI within VM 

• Enable through vCenter or backup 
application 

CBT Driver 



CBT OVERHEAD 

• Memory 

– Max 256 KB / Disk (2TB) 

– 1.25 KB / 10 GB VMDK 

• CPU 

– Turning on a bit in bitmap when an I/O request 
completes 

• Storage 

– Space 

• .ctk file 0,5 MB / 10 GB VMDK 

– I/O 

• Every time disk gets closed, change tracking info 
written to disk 



TEST/RESULT 

• Very little overhead CPU, Mem, Storage 

• Could not measure it, except .ctk file 

• No negative impact on disk I/O 

CBT Disabled CBT Enabled 



MYTH BUSTED 

• CBT overhead is very small 

• Backup window and host resources reduced 
significant 

• Use CBT if your backup solution supports it 

 

 

 

 

 



HA datastore heartbeats prevent host isolation 

MYTH 4 



DATASTORE HEARTBEATS ? HOST-X-HB  

• host-X-hb (where X is the host’s MOID) – Located on 
each heartbeat datastore, this file is used to check for 
slave liveness through the heartbeat datastore.  

• This file is checked by the master host if the master loses 
network heartbeats from the slave.  

• For VMFS datastores, the vSphere HA agent locks this 
file with an exclusive lock and relies on the VMkernel 
heartbeat to indicate liveness.  

• For NFS datastores, vSphere HA periodically updates the 
time stamp to this file to indicate liveness. 

 



DATASTORE HEARTBEATS ? HOST-X-POWERON 

• host-X-poweron (where X is the host’s MOID) – A per-
host file that contains the list of all virtual machines that 
are powered on.  

• This file is used as a communication channel if a 
management network outage occurs.  

• Isolated slaves use this file to tell the master that it is 
isolated as well as to tell the master which virtual 
machines it has powered off. 



THE SLAVE DOES NOT RESPOND  

The master host must determine whether the slave host: 
 

• Actually crashed  

• Is not responding because of a network failure  

• The HA agent is in an unreachable state 

 

The absence of both a network and datastore heartbeat 
indicates full host failure. 



THE LABORATORY 

ESX1-15Ghz-15GB ESX3-15Ghz-15GB 

Slave Master 

Gateway 

Master 

host-X-hb  

host-X-poweron 



MYTH BUSTED 

• Datastores are used as a backup communication 
channel to detect virtual machine and host 
heartbeats.  

• Datastore heartbeats are used to make the 
distinction between a failed, an isolated or a 
partitioned host. 

 

 

 



LSI LOGIC SCSI IS ALWAYS BETTER THAN PVSCSI 

MYTH 5 



WHAT IS PVSCSI? 

• Paravirtual SCSI 

– Introduced in vSphere 4, improved in vSphere 4.1 

– Designed for high performance (+12%) 

– Requires less resources on vSphere Host (-18%) 

 
– Supports only Win 2003+, 

RHEL5+, SUSE Linux Enterprise 
11 SP1+, Ubuntu 10.04 +, 
Linux  2.6.33+ 

– Virtual HW 7+ 

 



TEST RESULT LSI LOGIC VS. PVSCSI 
LSI Logic PVSCSI 

Host CPU utilization 

90MB/s – 60 000 

IOPS 

• Very similar disk 

throughput 

• Lower Host CPU 

Utilization for 

PVSCSI 



MYTH BUSTED 

• PVSCSI is equal or faster than LSI SCSI 

• PVSCSI requires less Host resources 

• Used to have more limitations  

• PVSCSI is better in all ways so why aren´t we 
using it on all supported VMs? 

• Takes time to change behaviour 



SUMMARY 

• Use disk defragmentation tools with caution 

• Use VMXNET3 wherever possible 

• CBT has very little overhead 

• HA datastore heartbeats are used as a communication 
channel after management network outage 

• PVSCSI is equal or faster and requires less resources 
than LSI SCSI 
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