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More Storage Resources Choices

As virtualization is deployed across an increasing set of applications in many datacenters, there is an increasing need to
enable multiple storage protocols, storage from many vendors, and many different types of hardware adaptors. Several
new features released in vSphere 4 provide additional options and choices to exist in these deployments. The following
features enable increased options for choice in vSphere environments:

Enhanced Storage Vmotion

vSphere introduces several new capabilities to Storage VMotion. When Storage VMotion was introduced in VI3 release 3.5,
it had a few limitations which vSphere 4 addresses. Storage VMotion is now fully integrated into vCenter and offers full
support for migration across datastores of several protocol choices. Hence the enhanced Storage VMotion capabilities
fall squarely in the realm of how vSphere provides an increased set of choices. First the ability to move a VM home from
one datastore to another while changing the storage protocol in the process. The source datastore might be FC, iSCSI,
or NFS, and the target datastore any of those three. Users can also change from a thick to thin virtual disk format or vice
versa when a VM home is migrated with Storage VMotion.

The enhancements to Storage VMotion also include a more efficient migration process, as well as the removal of the 3.5
requirement for having 2 times the CPU and memory needed for the VM that is being migrated. Storage VMotion in
vSphere leverages a change block tracking method that moves the VM home over to the new datastore in a few iterations
instead of using the virtual disk snapshot method used in the 3.5 release.

Storage VMotion in vSphere provides more choices to support migrations from one storage vendor to another, choice
of protocol, and choice of virtual disk format—all without having to take down the VM to relocate where it resides on
the disk.

Using Storage VMotion to migrate VM from one datastore to another while also leveraging thin provisioning provides a
means to reclaim what might be best described as wasted storage space. Many guest OS virtual disks are often allocated for
more storage than they truly need for their current storage requirements. However, moving those disks from one datastore
to another while also changing the virtual disk format from thick to thin in the same migration process enables that
allocated but unused storage space to be reclaimed (as mentioned in the Thin Disk Virtual Provisioning section on page
3 of this white paper). Figure 5 shows how vCenter has the agility to leverage Storage VMotion with a change in the disk
format in the process of moving the VM home. This is a key enabler of efficiency, control, and choice that comes from
combining two new vSphere features.

Figure 5. vCenter leverages Storage VMotion to change disk format in the process of moving the VM home
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Pluggable Storage Architecture (PSA)

In vSphere, leveraging third party storage vendor multi-path software capabilities has been introduced through a modular
storage architecture that allows storage partners to write a plug-in for their specific capabilities. These modules can
communicate with the intelligence running in the storage array to determine the best path selection, as well as leveraging
parallel paths to increase performance and reliability of the I/O from the ESX to the storage array. By default, the native
multipath driver (NMP) supplied by VMware will be used. It can be configured to support round-robin multipath as well.

However, if storage vendor module is available, it can be configured to manage the connections between the ESX and
the storage.

Figure 6. This pluggable storage architecture is enabled by the vStorage APl for multi-Pathing
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The basic version of those pluggable storage modules can provide Path Selection Plug-in (PSP) optimal path selection
for high availability and reliability. The more advanced option for storage partners to integrate with PSA is for them

to write a module that is Storage Array Type Plug-in (SATP) that can aggregate I/0 across more than one channel for
optimal I/0 load balancing as well as high availability. This pluggable storage architecture is enabled by the vStorage
API for multi-Pathing. It is one of several vStorage APIs that has been published to enable storage partners to integrate
their vendor-specific capabilities to provide more optimal performance and to give joint customers more choice in how
they configure the storage resources for virtualization. Another vStorage API also released in vSphere is the vStorage API
for Data Protection.

vStorage APIs for Data Protection

This API takes the benefits of Consolidated Backup and makes them significantly easier to deploy, while adding several
new features that deliver efficient, scalable backup, and restore of virtual machines.

Like Consolidated Backup, this APl make it possible to offload backup processing from ESX servers, ensuring that you deliver
the best consolidation ratios without disrupting applications and users. The vStorage API for Data Protection enables
backup tools to directly connect the ESX servers and the virtual machines running on them without any additional
software installation. They add the ability to enable backup tools to do efficient incremental, differential, and full-image
backup and restore of virtual machines.
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Paravirtualized SCSI

VMware Paravirtualized SCSI (PVSCSI) is a special purpose driver for high-performance storage adapters that offer
greater throughput and lower CPU utilization for virtual machines. They are best suited for environments in which guest
applications are very I/0 intensive. VMware requires that you create a primary adapter for use with a disk that will host
the system software (boot disk) and a separate PVSCSI adapter for the disk that will store user data, such as a database.
The primary adapter will be the default for the guest operating system on the virtual machine. For example, a virtual
machine with Microsoft Windows 2008 guest operating systems, LSI Logic is the default primary adapter. The PVSCSI
driver is similar to vmxnet in that it is an enhanced and optimized special purpose driver for VM traffic and works with
only certain Guest OS verision that currently include Windows Server 2003, 2008 and RHEI 5. It can also be shared by
multiple VMs running on a single ESX, unlike the VMDirectPath 1/0 which will dedicate a single adaptor to a single VM.

VMDirectPath I/0 for Storage

VMDirectPath /O device access enhances CPU efficiency in handling workloads that require constant and frequent
access to I/O devices. It enables virtual machines to directly access underlying hardware devices. This will map a single
HBA to a single VM and not allow sharing of the HBA by more than a single Virtual Machine. However, other virtualization
features, such as VMotion, hardware independence and sharing of physical I/0 devices will not be available to the
virtual machines using VMDirectPath 1/0.

VMDirectPath I/O is experimentally supported for the following storage I/O devices:
- Qlogic QLA25xx 8 Gb Fibre Channel adapters

- Emulex LPe12000 8 Gb Fibre Channel adapters

- [SI3442e-R and 3807e (1068 chip based) 3 Gb SAS adapters

Conclusion

vSphere enables many new features for the management of virtualization storage resources. These capabilities provide
vSphere administrators with new ways to increase efficiency for disk utilization and CPU cycles. With automated proactive
alerts and alarms, vCenter provides more visibility and control of storage resource allocations, deployment, and monitoring.
Also, new levels of reporting, topology maps, and datastore status and details screens provide an easy way to manage
access and limit storage sprawl in VMware deployments. Storage VMotion has been enhanced to enable more choices
for migrating VM homes from one type of storage to another. And finally, new choices exist for optimizing I/0 traffic for
I/O intensive Virtual Machines.

In short, VMware is now providing more storage options and features that provide greater control, choice, and efficiency
to be leveraged in a vSphere environment. vSphere 4 enables administrators to do more with less—extending the
benefits provided by virtualization to reach new levels of storage efficiency, management control, and additional
choices in storage connectivity.
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