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Protocol Offerings 
 

Question: How does the HBA Queue Depth Management that we see with SAN storage 
translate to NAS? VMware makes lots of I/O requests, but not so much data. ESX hosts tend to 
see SCSI-like errors with storage shared among several LUNs/ESXs. 
Answer: When you are running over an NFS mount, you do not have to worry about LUN 
reservation contention. NFS can be more efficient when using multiple VMware ESX servers to 
the same volume. 
 
Question: I've heard that not all VMware capabilities can be used unless a SAN is involved. 
What are the components that can't be used unless a SAN is installed? 
Answer: Advanced VMware solutions like VMotion, HA, DRS, etc., require network storage 
(a.k.a. shared storage). Without using shared storage, be it NAS or SAN, you cannot use these 
features. 
 
Question: Are you saying that VMotion cannot be used with a NAS? 
Answer: NFS is supported with VMotion, HA, and DRS. Network storage can be SAN or NAS.  
NetApp products can be configured as SAN or NAS (or both simultaneously). 
 
Question: Is VMware planning to add those features to non-SAN environments? 
Answer: The high-availability features within VMware require shared storage, be it NAS or SAN.  
To be clear: VMotion, HA, and DRS are supported with ALL of VI3’s supported protocols: FCP, 
iSCSI, or NFS. 
 
Question: Does VMware support iSCSI as a SAN? 
Answer: Yes, iSCSI is supported. All NetApp storage products are fully certified and supported to 
work with all VMware protocols: NFS, FCP, and iSCSI. 
 
Question: Can you have multiple VMware machines attached to the same LUN? 
Answer: By design VMware's VMotion and HA require shared storage, either SAN or NAS. With 
SAN (iSCSI or FCP) environments, this means that all ESX servers in a cluster/data center would 
access the same LUN(s). To accomplish this, you would simply specify on the NetApp storage 
the list of initiators (whether FCP or iSCSI) that should be allowed to see each LUN. 
 
Question: Does VMware recommend NFS SAN over iSCSI SAN, both using Gigabit Ethernet? 
Answer: In our experience VMware does not recommend one over the other, and we have a 
large installed base with both protocols. All NetApp storage products are fully certified and 
supported to work with all VMware protocols: NFS, FCP, and iSCSI. 
 
Question: If VMware does not recommend NFS over iSCSI and vice versa, what about VMware 
with NetApp specifically? What is recommended using Microsoft® software iSCSI initiator? 
Answer: In our experience VMware does not recommend one over the other for ANY vendor 
(including NetApp). Using the MS software iSCSI initiator directly from the guest is a valid solution 
as well, and NetApp will often architect this configuration in conjunction with using 
SnapManager® for SQL Server™ or SnapManager for Exchange. 
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Question: Does VMware support a hardware-based iSCSI initiator versus a software-based 
solution? 
Answer: Yes, certain hardware iSCSI initiators are supported. At this time the only supported 
hardware initiator is the QLogic 4052C. For the latest please see VMware's hardware 
compatibility guides. 
 
Question: Did you compare iSCSI offerings to bring down costs? Also, the annual recurring cost 
of maintenance is high from NetApp. Was this compared to other vendors’ costs? 
Answer: The study was not protocol specific; it focused on deployed solutions in rather large 
environments using different protocols, not just iSCSI. NetApp does offer iSCSI solutions in the 
VMware environment as well, and more detailed studies will compare these aspects over time. 
 
Question: Is there a comparison with prominent NAS vendors as well? 
Answer: We typically see customers considering Ethernet over FCP, and many are blown away 
at the performance available from NFS, which typically scales beyond customers’ expectations. I 
have yet to see other NAS vendors in VMware environments, but I’m sure they are out there. 
 
Question: Is the savings comparable when using an iSCSI SAN? 
Answer: iSCSI is comparable in cost to NFS due to using an IP network as the back end. The 
savings come from not needing to purchase the FCP switch and initiators and from offloading the 
server of all data management and data protection functions, which the NetApp solutions can 
perform very cost effectively at the storage level. 
 
Question: Security should also be considered when using NFS, iSCSI, and SAN for LUN/VOL 
management. Using HBA cards allows increased security but adds complexity, as NFS is easy to 
implement but all hosts on that VLAN can access it. 
Answer: SAN security is commonly implemented with LUN masking and switch zoning. The 
same principles apply with Ethernet, with VLANs providing the same function and security. In 
addition, hosts must be explicitly allocated access to the NFS export from the storage device. 
 
Question: What are the pros and cons for SAN users making the transition to iSCSI vs. FCoE? 
Do these technologies fit together in a complementary manner or are they likely to confuse the 
market? 
Answer: We have more customers moving from FCP to NFS than from FCP to iSCSI—we see 
greater performance, storage utilization, and simplicity with NFS. With that said, FCoE is not yet a 
ratified standard, while iSCSI is a solution that is deployable today. In the near term I don’t expect 
companies to hold off on an iSCSI solution in favor of FCoE. What’s interesting, though, is that 
NetApp can present LUNs over iSCSI or FCP protocols and can switch a LUN between them 
without data migration. Consider the implications of this helpful capability if/when FCoE does 
become a reality. 
 
Question: I've seen NFS mentioned more than once in these answers. Is there any circumstance 
in which iSCSI is a better choice than NFS? 
Answer: Yes, if you prefer iSCSI to NFS. But with NFS everything is simplified, because NFS 
serves VMDKs as files to the ESX hosts. VMFS provides this on FCP and iSCSI, so NFS just 
simplifies the solution. We have no protocol preference, they all work, but the devil is in the 
details of how they work. Most customers we talk to ask us to help them offload all these data 
management functions to the storage subsystem. NFS is ideal for this. 
 
Question: How is disk I/O or application load balancing handled by VMware via iSCSI and the 
SAN? 
Answer: For FCP SAN or iSCSI SAN using iSCSI HBAs, VMware uses the same multipathing 
capability. For iSCSI SAN using the software initiator within ESX, VMware provides HA through 
the use of NIC teaming.  
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Question: I have deployed two ESX servers using NetApp iSCSI storage. Should I consider 
switching to NFS? 
Answer: Our customers leverage all three protocols, and selection often depends on your 
existing infrastructure and licenses. However, we have noticed some interesting advantages 
using NFS data stores, including the ability to thin provision VMs from the virtual center and the 
ability to more easily leverage storage-based tools for virtual machine recovery. That’s because 
we can see the virtual disks from the storage. 
 
Question: Is an NFS volume put inside a FlexVol® volume or is a FlexVol volume somehow 
exported directly as an NFS volume? 
Answer: A FlexVol volume is exported as an NFS file system directly to ESX, where it is 
connected to as a data store, just as it is with FCP. 
 
Question: Can you mix SAN drive types on the newer NetApp SAN storage enclosures, for 
example, one bank using cheaper SATA and another using FC disks, and then partition the 
VMware virtual nodes to use the storage bank based on disk performance needs? 
Answer: NetApp FAS arrays support FC and SATA drives. The FAS2000 series also supports 
SAS drives. 
 
Question: How is a virtual machine mapped to a WWN on a FC SAN? Conversely, how does the 
FC know which VM on the server has rights to use the storage? 
Answer: A virtual machine actually uses a virtual SCSI adapter (LSI Logic) for its I/O to VMware 
data stores. There is no WWN mapping from the virtual machine itself. With Fibre Channel, you 
would allocate the LUN to the ESX server’s Fibre Channel WWPNs/WWNN. From there, you 
would create a VMFS data store that contains the virtual disks accessed by the virtual machine’s 
SCSI adapter. 
 
 
 
Oliver Wyman Report 
 
Question: Who were the two other vendors? 
Answer: The full report, which will be provided to all participants, will provide the names and data 
for all vendors. 
 
Question: Will the white paper links be part of the report? 
Answer: All TRs are located at http://www.netapp.com/library/tr/. Simply enter “VMware” in the 
search window. 
 
Question: Was this survey jointly sponsored by VMware and NetApp? 
Answer: No, it was sponsored by NetApp. 
 
Question: Were the other storage vendors mentioned by name earlier? 
Answer: No, they were not mentioned by name, but they are mentioned in detail in the report that 
will be distributed to all participants. 
 
Question: In this comparison, was there a difference in the number of TBs purchased for the 
NetApp solution versus the other vendors’ solutions? 
Answer: In general, all the deployments differed, and fewer TBs were deployed with the NetApp 
solution to achieve the same results. Answers were normalized to 100 for costs. 
 
Question: How big was the survey sample that was used? 
Answer: The survey polled 18 enterprise customers. 
 
Question: Does the graph [used during the Webcast] use blade centers? 
Answer: No, it is agnostic. 
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Available Resources 
 
Question: Is there a white paper on NetApp usage with VMware? 
Answer: There are many white papers.TR-3428 is a storage best practices paper. TR-3612 is a 
VDI paper. TR-3515 is a high-level messaging paper, and there are many others. All technical 
reports can be accessed here: http://www.netapp.com/library/tr/.  Please search by the TR 
number mentioned above or simply enter “VMware” in the search window. 
 
Question: Will it be possible to get a list of the white papers, along with their URLs, when the full 
report gets sent to all the providers? 
Answer: You can find this information at http://www.netapp.com/library/tr/. Please search for 
“VMware.” 
 
Question: Some of your knowledge-base articles on Snapshot, such as TR-3280, require your 
SDK. Where can the SDK be downloaded? 
Answer: Your account manager can set up an account to provide access to this SDK.  
 
 
 
Roadmap 
 
Question: VMware's iSCSI doesn't support MPIO or Jumbo frames. Is support for these 
technologies coming? 
Answer: It would be best to ask this of VMware directly. NetApp cannot answer this question at 
this time. 
 
Question: Will there be a SnapManager for VM? 
Answer: Because SnapManager now supports a wide range of applications it seems logical, so 
keep your fingers crossed.  
 
Question: Do you have any SnapManager for VMware comments outside of the press release? 
Answer: At this time SnapManager does not provide support for VMware (as an application).  
However, TR-3428 provides an example script that can be leveraged to quiesce live VMDKs in 
order to take NetApp Snapshot copies without having to worry about data consistency. This script 
has been advanced by many partners and customers and TR-3428 v3.0, due out this week, will 
link to additional versions of it. TR-3428 v3.0 can be found here: 
http://www.netapp.com/library/tr/3428.pdf.  
 
Question: Do you see NetApp moving part of the I/O front end into a VM appliance? 
Answer: We have heard of this in the marketplace and it is under investigation. 
 
Question: When is Recovery Manager scheduled for release? 
Answer: VMware and NetApp announced joint integration with Site Recovery Manager at 
VMworld 2007. We can share more details regarding release timelines under NDA or you can 
contact VMware. 
 
Question: When do you think that the file formats for migrated guests will reach industry 
standards to enable migration between different virtual OS platform vendors? 
Answer: To have this happen a standard would need to be defined and all parties would need to 
agree to it, for example, BetaMAx vs. VHS or HD-DVD vs. BluRay. More likely, we will see more 
and better conversion tools.  
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Pricing/Licensing 
 
Question: Was the pricing used for comparison the list pricing for all the vendors? 
Answer: The study goes into detail on the methodology, which actually uses the cost that each 
customer experienced (not list but total cost of ownership). 
 
Question: To save costs we will be deploying only iSCSI. Do your systems compare in cost to 
other vendors’ systems in this area? 
Answer: iSCSI and NFS both reduce the hardware costs for storage interconnects. NetApp 
pricing is competitive within the industry and, as the study from Oliver and Wyman describes, the 
overall TCO is much lower with NetApp. We offer many models at different price points. If you are 
considering another vendor's iSCSI array I suggest that you look beyond raw storage and 
consider data protection, snapshot and replication overhead, and performance. Also, I suggest 
that, if you like iSCSI, you may want to consider NFS. It simplifies the VMware environment, 
resulting in lower cost. 
 
Question: Would each VM require a license for SnapDrive®, SQL Server™, and other software? 
Answer: If you are using SnapDrive and SnapManager products within the virtual machine (and 
therefore using the Microsoft iSCSI initiator to access your NetApp storage), you would license 
SnapDrive for each virtual machine. SnapManager for Exchange or SQL can be licensed for the 
virtual machine or for an entire storage platform, depending on which provides the best 
economics for the particular deployment.  
 
Question: Would I need separate VMware licenses for my DR site? 
Answer: VMware licensing is a shared license model, so you can have live standby servers that 
can be activated at the time of DR. 
 
Question: Does NetApp offer data deduplication for production VMware environments? 
Answer: Certainly. Although a NearStore® license is currently required to enable A-SIS, this 
license can be applied to primary storage. There is no performance impact from adding the 
license. 
 
 
 
Performance 
 
Question: How can you determine ahead of time whether a much cheaper SAN array using 
SATA drives will provide good enough performance in smaller VMware implementations of about 
20 virtual nodes on a single high-end IBM 8proc VMware server? 
Answer: Depending on your workload and I/O requirements, SATA storage may provide 
adequate performance for your environment. A NetApp systems engineer can help you design a 
SATA-based solution for your environment. 
 
Question: Can you address any performance differences between NAS and iSCSI? 
Answer: What I have seen in completing many customer tests is that NFS out-scales FCP, which 
out-scales iSCSI (hw or sw). These tests were run with multiple VMs on multiple ESX hosts, 
which we feel is a very real-world scenario. In simple tests in which one VM attempts to go as fast 
as possible, FCP beats NFS by ~15%. When we test scaled-out environments we find limits in 
the scalability of data stores and, surprisingly, NFS out-scales the other protocols. 
 
Question: Is there a large benefit to using TOE-enabled NIC cards? 
Answer: Performance testing is still in progress. TOE cards are supported on NetApp FAS 
appliances but not on VMware ESX. While some TOE-capable cards are supported (the 
Broadcom cards included in many newer servers from HP, Dell, and IBM), the TOE functionality 
of these cards is not. iSCSI cards (QLogic) are supported in ESX and can have some 
performance benefits, but with CPU speeds increasing so rapidly, you need to look closely at the 
cost/benefit equation. Many users are finding acceptable performance with just the SW initiator. 
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Question: The slide on hardware consolidation shows CPU utilization. I'd be interested in 
equivalent data on I/O utilization. 
Answer: I/O workload will vary depending on the type of workload being virtualized. For example, 
a database server and an Exchange server will have a high workload whereas other applications 
may have a high CPU load and low I/O workload. 
 
 
 
Best Practices/Recommendations 
 
Question: Are people using the central storage for the entire image or for subsequent space to 
an image (i.e., above the base OS)? 
Answer: Both the VM boot image or systems disk (C: or root/boot) and any data disks are stored 
on shared storage. This can be NFS, iSCSI, or FCP. 
 
Question: Are people using FC for performance in larger environments or do you see iSCSI 
(when used with iSCSI HBAs) being used? 
Answer: We have large installs in thousands of virtual machines on all three storage protocols—
FCP, iSCSI, and NFS. We can work with whichever you prefer. Data from customer deployments 
indicates that it is not always true that FCP performs better or scales better. 
 
Question: For live VMDK files, how do you quiesce and back up without corruption? Do you have 
any suggestions until the "new NetApp SM" is generally available? 
Answer: TR-3428 provides an example script that can be leveraged to quiesce live VMDKs in 
order to take NetApp Snapshot copies without having to worry about data consistency. This script 
has been advanced by many partners and customers and TR-3428 v3.0, due out this week, will 
link to additional versions of it. TR-3428 3.0 can be found here: 
http://www.netapp.com/library/tr/3428.pdf.  
 
Question: Is there a simple process for growing or adding hard drive space to a virtual machine? 
Answer: The process for growing VM virtual disk files is in the NetApp Best Practices Guide: 
http://www.netapp.com/library/tr/3428.pdf. Please note that some disks cannot be expanded while 
the VM is running. 
 
Question: Is there a simple process for growing or adding a virtual machine in case you need 
more hard drive space? 
Answer: This is covered in NetApp TR-3428: http://www.netapp.com/library/tr/3428.pdf.  
 
Question: What is a good ESX patch updater? 
Answer: VMware provides a path process for the ESX server. Please refer to VMware's support 
site: http://www.vmware.com/download/vi/drivers_tools.htm. 
 
 
 
Backup Strategy 
 
Question: How do you manage backups via Snapshot™ copies for VMware volumes/LUNs? 
Answer: The basic algorithm is to use VMware Snapshot copies to quiesce, then NetApp 
Snapshot copies for the actual backup. This is currently achieved with scripts, and scripts are 
available in Bourne Shell (/bin/sh), Perl, and VB. An example is included at the end of TR-3428: 
http://www.netapp.com/library/tr/3428.pdf. 
 
Question: What exactly are you taking a Snapshot copy of in VMware? How does that recover 
an individual VM? 
Answer: NetApp Snapshot captures the state of a data store or RDM. Individual VMs can be 
recovered by mounting the Snapshot copy and copying the VM files (FCP or iSCSI). With NFS 
data stores, the NetApp FAS can directly restore the virtual machine. In addition, if you use 
NetBackup™, its advanced client can control the restore process for you. 
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Question: If I use NetApp Snapshot on LUNs, won’t I use significant Snapshot space?  
Answer: NetApp Snapshot copies (regardless of protocol) incur only changed blocks. A pool of 
storage (FlexVol volumes) will potentially dynamically house production data, changed blocks for 
Snapshot copies, and changed blocks for clones. The methods for managing the allocation of 
space for each of these components have evolved over time; the most recent releases of Data 
ONTAP use intelligent policy-based space management and the legacy policy of using 100% 
LUN reservations is no longer recommended. Please refer to TR-3428 to learn how to deploy 
VMware on NetApp without this overhead: http://www.netapp.com/library/tr/3428.pdf.  
 
Question: VMware has its own concept of Snapshot backups inside the VM application. How will 
that concept work with NetApp Snapshot—that is, when can VM issue snaps out of the box? 
Answer: VMware provides functionality to take Snapshot copies of virtual machines. However, 
you can leverage Network Appliance™ Snapshot copies for all storage entities (VMFS volumes, 
raw device maps, NFS data stores, and storage entities presented directly to guest operating 
systems via CIFS, NFS, and ISCSI). Using NetApp Snapshot to take hot, warm, and cold 
backups of data stores (including VMware commands) is documented in detail in several white 
papers available at http://www.netapp.com/library/tr/ (please search for “VMware”). From there 
you can leverage additional features like LUN and volume clones to facilitate granular data 
recovery or rapid provisioning. 
 
Question: Can NetApp Snapshot perform both file level and bare metal restores, considering the 
fact that VM has its own Snapshot ability? 
Answer: NetApp Snapshot captures the state of the entire VM so it is ideal for bare metal 
restores. It can also be used to accomplish file level recovery. The process is published in 
NetApp TR-3428: http://www.NetApp.com/library/tr/3428.pdf. 
 
Question: VMware has its own snapshot technology. Is it different from NetApp Snapshot 
technology and do TCO savings differ? 
Answer: VMware provides functionality to take snapshots of virtual machines. In essence, the 
creation of a VMware snapshot enables data to be written to temporary files rather than to the 
primary .vmdk file. In practice, VMware snapshots are used to create temporary static images 
(think VCB) or recovery points (think pre-OS/app upgrades) for individual virtual machines.  
NetApp Snapshot copies, on the other hand, serve a broader range of purposes. You can 
leverage Network Appliance Snapshot for all storage entities (VMFS volumes, raw device maps, 
NFS data stores, and storage entities presented directly to guest operating systems via CIFS, 
NFS, and ISCSI). From there you can leverage additional features like LUN and volume clones to 
facilitate granular data recovery and rapid provisioning (think VDI). Note that 255 NetApp 
Snapshot copies can be created per NetApp volume (which typically maps to a VMware data 
store) and that these Snapshot copies are kept with virtually no performance impact so they are 
frequently used as the primary backup/recovery strategy. The use of NetApp Snapshot to take 
hot, warm, and cold backups of data stores (including VMware commands) is documented in 
detail in several white papers available at http://www.netapp.com/library/tr/.   
 
Question: Will more data transfer via SnapMirror® if I use NFS volume Snapshot copies rather 
than LUN Snapshot copies? 
Answer: Not necessarily. Only the Delta between Snapshot copies will be transferred between 
sites when using SnapMirror. LUN and NFS volumes should be similar. 
 
Question: How are individual files restored from volume Snapshot copies that contain LUNs? 
Answer: NetApp Snapshot copies are great for recovering full VMs or files within VMs. You 
simply have to mount a writable copy of the Snapshot copy (that’s a thin-provisioned LUN clone 
or FlexClone® clone) to the virtual infrastructure where virtual disks can be copied, reverted, or 
attached to a recovery virtual machine to see their contents. For more traditional file level 
recovery—but with the benefit of incremental forever block backup—some of our customers 
select Open Systems SnapVault®, which runs inside a VM and backs up to a NetApp storage 
device.   
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Question: If we are using Snapshot copies for backups, is it possible to transfer the backups to 
tape for off-site storage? 
Answer: Snapshot copies can easily be archived (with SnapVault) to tape or another disk system 
for long-term archival. With VMware, we see disk-to disk backups replacing tape for RTO 
purposes and tape being relegated to an archival format. 
 
Question: Can the VM-based backup handle SQL and/or Exchange? 
Answer: If you are running SQL and Exchange within virtual machines, NetApp allows you to 
utilize SnapManager for Exchange/SQL tools for advanced disk-based backup and recovery in 
conjunction with the Microsoft iSCSI initiator. SnapManager tools are integrated with applications 
and with the underlying storage infrastructure to provide one interface for consistent backup and 
recovery of databases. 
 
 
 
Sizing Information 
 
Question: Does NetApp have tools for determining sizing based on IOPs/workload, the number 
of VMs, and so on? 
Answer: NetApp does have tools to determine the proper storage device for a given set of 
workload/capacity requirements. At the moment these tools are not VMware specific, but we can 
certainly help you select an architecture if you provide us with VMware capacity planning 
information and storage I/O requirements. 
 
Question: The free version of VMware server has a 930GB limit for a single disk size. Does ESX 
have the same limit? 
Answer: No. Maximum file size (VMDK) and maximum disk extent size (VMFS) is 2TB. The 
various limits on various objects are defined in this report: 
http://www.vmware.com/pdf/vi3_301_201_config_max.pdf. The size of NFS data stores is limited 
by the storage device, not ESX.  
 
Question: Do you recommend multiple smaller LUNS for VMs or one large LUN? 
Answer: It depends on the applications and factors such as backup and replication requirements. 
If you use VMFS, the best practice is 20 to 30 VMs times their size, which usually works out to 
200GB to 800GB. If you use a single VM in a LUN, RDM works well and provides additional 
functionality and support for storage-side capabilities as well as the ability to move the LUN back 
and forth between physical servers and virtual machines, since the LUN format (file system) is 
native to both. 
 
Question: When using NFS, do you suggest using one large volume or multiple smaller 
volumes? 
Answer: You can go either way. We recommend that you organize VMs within data stores based 
on backup and replication schedules. For example, SnapMirror works best replicating an entire 
volume. Any A-SIS applied to that volume will be preserved across the wire, resulting in 
bandwidth savings. However you configure it, you can resize volumes (grow or shrink them using 
FlexVol) at any time to adapt to your VMs’ changing requirements. FlexVol has unique 
capabilities that optimize storage provisioning and utilization. 
 
 
NetApp Systems and Data ONTAP® 
 
Question: Which version of Data ONTAP does not require a 100% LUN reservation? 
Answer: This capability, which is referred to as fractional space reservations, was made 
available in Data ONTAP 6.5.1. The capability was further augmented in version 7.1 with space 
management policies that allow automatic resizing of volumes and automatic policy-based 
deletion of Snapshot copies. For more specifics on usability and performance, please see the 
Veritest paper NetApp Reduces Provisioning Times by Over 40% (PDF). The paper compares a 
NetApp FAS3070 with an EMC CLARiiON CX3-80. 
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Question: Do Data ONTAP or disk firmware upgrades require downtime to the VMware hosts? 
Answer: NetApp disk firmware upgrades are nondisruptive. 
 
Question: How does the NetApp product fare in the small business space? 
Answer: NetApp has a variety of platforms to meet the needs of the small business space. We've 
just announced our FAS2000 platforms, which offer compelling price-performance for small and 
medium-sized businesses but also allow you to leverage all the advanced software capabilities, 
such as A-SIS de-duplication, Snapshot for backup and recovery, and SnapMirror for replication 
of the virtual infrastructure. 
 
Question: Is virtualization supported on FAS250? 
Answer: Absolutely. NetApp has a variety of platforms to meet the needs of the small business 
space. We've just announced our FAS2000 platforms, which offer compelling price-performance 
for small to medium-sized businesses but also allow you to leverage all the advanced software 
capabilities such as A-SIS deduplication, Snapshot copies for backup and recovery, and 
SnapMirror for replication of the virtual server infrastructure. 
 
Question: Has NetApp addressed its reputation of providing proprietary arrays (NAS devices) 
that cannot be upgraded to significantly larger storage capacity without "throwing away" the old 
storage-array chassis and buying a completely new array chassis? For example, the NetApp 
FAS820 maxs out at ~3TB. 
Answer: NetApp storage controllers all run the same operating system, Data ONTAP®, and you 
can keep the same back-end disks when upgrading between different controller families. You can 
also re-utilize the shelves from the previous storage controller. No other storage vendor gives you 
this level of flexibility and investment protection. 
 
Question: Which TOE cards support a remote boot (Windows®) for your iSCSI solution? 
Answer: Windows can be booted over iSCSI using iSCSI HBAs (such as QLogic 4010/4050) and 
can also be booted with several software solutions, depending on your server provider. The 
supported solutions are detailed in the NetApp support matrix and are available by logging on to 
NOW™ or from your local NetApp technical resource. 
 
 
 
Replication 
 
Question: Does SnapMirror replication utilize block-level changes only or is it a file-level 
replication? Are there plans to have any kind of deduplication at the block level on the NetApp 
storage array? 
Answer: SnapMirror replication is always at the block level regardless of the storage protocol 
used. Block-level deduplication is available today and works very well with VMware. For more 
information see NetApp TR-3505: http://www.netapp.com/library/tr/3505.pdf. 
 
Question: Do you have any real-life off-site bandwidth usage numbers for mirroring 6TB of 
storage with a 20GB rate of change per day using the SnapMirror byte-level mirror? 
Answer: Total bandwidth usage will be very close to the actual data change rate. The number of 
Snapshot copies taken each day may affect this number. 
 
Question: Can SnapMirror be used only between NetApp file servers? 
Answer: SnapMirror is a NetApp protocol and may be used between any of the NetApp storage 
controllers, for example, a 2020 can mirror to a 6070. The NetApp ReplicatorX™ product can be 
used to replicate data from a non-NetApp device to a NetApp device. For more information on 
how this works with VMware please visit 
http://www.netapp.com/news/techontap/VMware_replicatorx.html.  
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Services 
 
Question: Do you have any services for virtualization environments? 
Answer: We offer Professional Services for assistance with virtualization. Please contact your 
account manager for more information. 
 
 
 
Migration Process 
 
Question: Are there good reasons (competition, manageability, flexibility) for allowing multi-
vendor migration?  Think about introducing some Viridian servers into an existing VMware data 
center. 
Answer: Yes, there are good reasons. An open format will be good for the virtualization industry 
in general. More information on this point is available at 
http://www.vmware.com/interfaces/ovf.html. 
 
 
 
TCO 
 
Question: Do the TCO savings apply to all NetApp solutions? 
Answer: Yes. The NetApp unified architecture allows people to take advantage of these TCO 
savings across its entire product line. 
 
Question: What about memory cost on the hardware? 
Answer: The memory cost needs to be included in the total cost. The Oliver and Wyman study 
takes hardware into consideration. 
 
Question: Do these TCO savings apply to all server virtualization environments or just 
VMware’s? 
Answer: The savings apply to all server virtualization environments. 
 
Question: Do these TCO numbers apply to all VMware solutions, including ESX, VDI, and VCB? 
Answer: Yes, but it depends on which type of workload is involved. VDI will save a significant 
amount of IT man hours; ESX will save space and power in the data center. 
 
 
De-duplication 
 
Question: Can you share the amount or percentage of storage saved with de-duplication? 
Answer: When using de-duplication (NetApp A-SIS), VMs will compress quite well, because the 
same OS and applications can be shared between hundreds of VMs. Seeing 10:1 or more 
compression is common. 
 
 
 
NetApp Partnerships/Partner Solutions (VMware) 
 
Question: Do you have a list of applications that are supported on VMware? 
Answer: VMware publishes compatibility guides that outline guest operating system support, but 
they do not specifically certify applications. Neither does NetApp. Some application providers 
(such as Oracle and Microsoft) have released support statements for VMware (please consult 
with your application provider). There are rare cases of applications that may not run in virtual 
machines. 
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Question: How do VM and NetApp manage QOS on competing vendor applications on the same 
machine? 
Answer: You can fine-tune the VM by using CPU, network, and disk shares. You may also wish 
to distribute workload-intensive apps across different physical servers in your ESX cluster. The 
NetApp FlexShare™ product allows you to select different QOSs for the different applications, 
virtualized or not. 
 
Question: Which file system would you recommend for VMware? 
Answer: NetApp works wonderfully with VMFS and NFS, so I would say if you have a preference 
then go with your preference. If you have no preference, I would advise evaluating both. 
 
Question: Please explain your new VI 3i solution. 
Answer: VI 3i is basically the ESX kernel (32MB). VMware simply removed the service console 
from ESX; it still delivers all the benefits of the ESX hypervisor. 
 
Question: How are VMware instances created for storing on NetApp storage? 
Answer: You may use a LUN with VMFS, an RDM with the OS native file system, or an NFS 
shared volume to store your VM disks. These are all selectable from within the virtual center 
when provisioning the VM. 
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