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Question: Does Microsoft support Exchange on VMware® now? 
Answer: 1. Microsoft’s SVVP program is a step toward supporting hypervisors like hardware. We 
hope that our work with Microsoft will lead to results we can announce soon. 2. In the meantime, 
there are several other options for ensuring support for Exchange on VMware: a. Several major 
hardware OEMs cover Microsoft® products in their own support offerings, and will support 
Exchange; b. Microsoft’s Premier support offers a “commercially reasonable” effort to resolve 
issues. This is the same commitment the company makes when any third-party software such as 
antivirus software is potentially involved in an issue; c. Many customers receive support from their 
consultants or service providers for enterprise applications. Additionally, VMware is a Microsoft 
Gold Certified Partner and maintains a Premier support contract with Microsoft, and in unusual 
cases can escalate customer issues on the customer’s behalf. 
 
Question: I would like to know exactly how you would use SnapMirror® for Exchange within VM. 
RDM? Software iSCSI initiator?  
Answer: The software iSCSI initiator was used in the guest Exchange mailbox server. We are 
looking at providing RDM functionality in the next version of Data ONTAP®. 
 
Question: We both own single-employee home-based businesses. We have a multimedia 
desktop, two laptops, a Mac® Mini, and an external hard drive for backup. What is the advantage 
to us of using Exchange 2007? 
Answer: Exchange Server 2007 is geared more toward multiuser-type SMBs up to enterprise-
level companies. There would be a lot of overhead for a single-employee home-based business. 
 
Question: What does DRS stand for? 
Answer: It stands for Distributed Resource Scheduler. The Distributed Resource Scheduler 
enables you to align your IT infrastructure with your business goals by dynamically allocating and 
balancing computing resources. VMware DRS continuously monitors utilization across resource 
pools and intelligently allocates available resources among virtual machines based on pre-
defined rules that reflect business needs and changing priorities. 

Question: Thanks for explaining the environments the server is meant for. Is this also the case 
with Microsoft Forefront programs? 
Answer: Forefront products are generally meant for Microsoft server environments. 

Question: Please define ESX. 
Answer: This is VMware's hypervisor product. 

Question: Will VMotion work between applications (not just with one app)? 
Answer: Yes. 

Question: Has Exchange 2007 been tested in ESX 3.0.2? 
Answer: Absolutely. Performance is very good. Microsoft Clustering Support with a boot from 
SAN is only available on ESX 3.5 update 1, however. 

Question: Can SATA-drive aggregates be used successfully instead of FC drives for Exchange 
on NetApp® systems? 
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Answer: This would depend on the environment. Certain Exchange 2007 workloads have 
acceptable performance on SATA disks; however, it is still a NetApp best practice to use FC. 

Question: Does VMware HA provide application-level HA, or only virtual-machine HA? 
Answer: It provides VMware HA. 

Question: How does VMotion compare with SnapMirror? Would you use both? 
Answer: VMotion was used to move the guest Exchange server from one ESX server to another 
while under production load. This is essentially clustering the guest OS between two physical 
servers. SnapMirror enables you to replicate the Exchange data to another storage array 
providing storage and site resiliency. I recommend using both. 

Question: Will utilizing full HW resources in virtualization impact performance/response for 
Exchange services? 
Answer: Our experience is that storage design must be correct in order to achieve good 
performance in both physical and virtual environments. Many storage tests have validated great 
performance by Exchange in a VM. 

Question: What is your suggestion for virtualizing Exchange 2007 with about 1,500 users? Do 
you use multiple Exchange servers or just one? 
Answer: Using the VMware Building Block approach, you could stand up one 1,500-user building 
block or three 500-user building blocks or one 1,000-user building block and one 500-user 
building block. 

Question: Do you need VI Ent to support Exchange clustering? 
Answer: All versions of ESX v3.5 update 1 support x64/x86 Microsoft clustering. 

Question: We are using a FAS2020 with SAS drives using iSCSI. We have approximately 550 to 
600 Exchange users. We are allocating 2GB of memory for this VM. 
Answer: I would recommend more. My recommendation is 2GB + 5MB per user (for heavy 
workloads). 

Question: Can you describe the advantages and disadvantages of using VMware HA over MS 
clustering and load balancing? Also, if I run an Exchange mailbox server with 4,000 users, how 
long would that take to fail over from a VM HA perspective? 
Answer: Check out the white paper at 
http://www.vmware.com/files/pdf/Advantages_Virtualizing_Exchange_2007_final_April_2008.pdf. 
We will also release a DR solution brief in late July. 

Question: I want to deploy a physical Exchange 2007 in production and use SCR to a virtualized 
Exchange server in DR. Would this work? 
Answer: This would definitely work. However, we did not test with SCR for the forthcoming white 
paper. 
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Question: What is the preferred connectivity for Exchange and VMotion—iSCSI or FC? 
Answer: FC is better, but iSCSI works fine, too. 

Question: My understanding is that VMotion for Exchange VM can be problematic for large 
installations of Exchange. What is the sweet spot (number of mailboxes) for a typical Exchange 
VM? 
Answer: I haven't seen this issue and have personally seen large mailbox servers being 
VMotioned. The only caveat is that the VMotion of Microsoft Cluster Nodes is not currently 
supported, but it is on the road map. 

Question: Have you tested with NFS? 
Answer: I believe we are currently doing some internal testing around NFS. 

Question: Is the database inside the virtual machine? 
Answer: The database can reside inside the VHD or directly on disk when using pass-through. 

Question: Is the capability available to virtualize Exchange 2003 Ent if we choose to wait? 
Answer: Yes, we've seen several large customers virtualize Exchange 2003. Here is a case 
study: http://www.vmware.com/files/pdf/exchange_utb_dr_summary.pdf. Just make sure you 
design your storage properly. 
 
Question: Does vI3.5 support paravirtualization? 
Answer: I believe that there is some support for Linux® paravirtualization. 

Question: Is there support for FCoE? 
Answer: Not yet. There will be in the future when it becomes generally available. 

Question: What is the percent of I/O degradation when virtualizing an Exchange mailbox server? 
Answer: In the testing that was performed we did not see any I/O degradation. It was sized 
properly using the Exchange and NetApp storage sizer. This storage design is intended for both 
physical and virtualized servers. There may be upper scalability limits but in testing a 6,000-user 
environment we did not hit any scalability limits that impacted disk I/O. 

Question: Regarding SnapVault® for Exchange licensing, what is the difference between the 
SnapVault licensing on the actual server vs. loading the licensing on the NetApp appliance? 
Answer: The SnapVault license is based on the storage controller only. If you are referring to 
SnapManager® for Exchange, this software can be licensed either on the server or on the 
storage controller. It is more cost-effective to license the software on the storage controller if there 
are more than a couple of Exchange servers using the storage system. 

Question: What is SRM? 
Answer: That is VMware's DR solution: Site Recovery Manager. Site Recovery Manager is a 
disaster recovery management and automation solution for VMware Infrastructure. SRM 
accelerates recovery by automating the recovery process and simplifies management of disaster 
recovery plans by making disaster recovery an integrated element of managing VMware virtual 
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infrastructures. The solution eliminates complex manual recovery steps and enables 
nondisruptive testing of recovery plans. Site Recovery Manager is also integrated with NetApp 
SnapMirror, further streamlining DR. 

Question: What is the “transportable database” feature? 
Answer: SnapManager for Exchange can be used at the target DR site to restore the replicated 
database. SnapManager is integrated with Exchange 2007 and restores the databases, mounts 
them, and moves the users (configuration only) to the new server in one simple step. If you don't 
have SnapManager at the DR site you can create a bunch of power shell scripts, create the entire 
SG/DB structure at the DR site, and then run the scripts to move the users after the fact. This is 
what is meant by database portability. 

Question: How are the mail stores stored—RDM? 
Answer: The Exchange LUN is connected via the software iSCSI initiator. RDM support is being 
investigated for the next version of Data ONTAP. 

Question: I was under the impression that you can't use VMotion if the hardware is not the same 
host to host. Is that right? 
Answer: The processors need to be in the same family. 

Question: What type of back-end storage is Joe using and what drove that decision? SAN? 
iSCSI? NFS? 
Answer: The storage is a FAS3040 and the decision was driven via iSCSI. 

Question: What are the test results with NFS? 
Answer: NFS was not used in this topology. 

Question: How are the appliances connected to the servers in the reference architecture for 
Exchange? CIFS, iSCSI, or FC? 
Answer: The appliances are connected via iSCSI. 
 
Question: Do you have to purchase Exchange and Windows® licenses for each server, times 
the number of hosts used for VMotion? 
Answer: You definitely need to purchase a license for each VM. I cannot comment on Microsoft's 
requirements for VMotion. 
 
Question: With NetApp/VMware design, is it preferable to use VMware's HA/DRS/VMotion tools 
over MS clustering? 
Answer: They are compatible tools. 

Question: What advantage does NetApp have over other SAN vendors? 
Answer: In the VMware environment, NetApp has significant advantages around storage 
efficiency, data protection, and flexibility, with features such as native deduplication, instant 
backup and recovery, and rapid, space-efficient cloning for server provisioning. 
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Question: Where can we find the NetApp storage sizer? 
Answer: It is not publicly available. Please work with your local NetApp representative to 
determine your proper server sizing. 
 
Question: What do you think about large mailbox servers being VMotioned? How many 
mailboxes can be VMotioned? Do you have hard data on this or a white paper? 
Answer: In our testing, three 2,000-user mailbox servers were simultaneously VMotioned. We 
are publishing hard data in a white paper soon. 

Question: Has NetApp released a VMware-smart SnapManager for Exchange that doesn't 
require you to install Microsoft’s iSCSI initiator in the VM? 
Answer: This is being investigated for the next version of Data ONTAP. 

Question: Which appliance models were used in testing? 
Answer: FAS3040s. 

Question: Did you use Microsoft’s iSCSI software initiator to connect to the NetApp appliance? 
Answer: Yes.  

Question: Would the DB and log storage be best presented to the VM via RDM? 
Answer: The DB and log storage are presented to the VM via the MS iSCSI initiator. We are 
looking at including RDM support in the next version of Data ONTAP. 

Question: Will we always have to be aware of which Intel CPU version we're using between 
clustered ESX hosts? 
Answer: Currently you do have to be aware of the CPU between clustered hosts. 

Question: Will you be covering best practices for configuration of the OS and data drives? 
Answer: VMware is going to release a best practices guide for Exchange 2007 on VI in late July. 

Question: Can this run on a FAS270 with Data ONTAP 7.2.5? 
Answer: That would depend on the Exchange environment. Typically a FAS270 is not best 
suited far Exchange workloads. 

Question: We are planning replication over a satellite with higher link latency. Is that supported? 
Answer: SnapMirror replication can be done in an asynchronous mode. Any latency in the 
network connection would not impact production operations. 

Question: Do you have customers with larger mailboxes, say, 500MB to 700MB, who have 
scaled Exchange 2007 mailbox servers beyond 6,000 mailboxes per server? 
Answer: Yes, we have larger customers who have scaled Exchange 2007 beyond 6,000 
mailboxes per ESX server. I'm not certain how large each individual Exchange mailbox VM was, 
but I do recall the 5,000- to 6,000-user range. 
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Question: How many hosts can be supported in cluster configurations? 
Answer: The Majority Node Set supports two nodes. SCC supports eight physical nodes and two 
virtual nodes under VMware. 

Question: Can you clarify the statement that VMotion and MCS are not supported in 3.5? 
Answer: It is now supported with ESX 3.5 update 1. 

Question: Can you please tell me the names of the speakers here? I missed the beginning of the 
talk. 
Answer: Moderator: Jim Sangster, NetApp; VMware expert, David Korsunsky; Unity builder, Joe 
Jerebic; NetApp expert, Mike Shea. 

Question: What about VMing Exchange 2003? 
Answer: It’s supported on ESX 3.x. 

Question: How about the FAS2020 with SATA drive for DR in an Exchange 2003 environment? 
Answer: SATA has poorer performance than SAS/FC drives. Depending on the user type, you 
can be successful with SATA, but it needs to be tested and the user profile should be very light. 

Question: So, if the DBs are stored using the MS iSCSI initiator, the VMware snapshot doesn't 
affect these databases, correct? 
Answer: Correct. Any snapshot taken by VMware would be of the guest OS itself, not the log/DB 
LUNs that are connected via the iSCSI initiator. Those LUNs are affected by SnapManager for 
Exchange taking Snapshot™ copies on the NetApp storage. 

Question: What kind of network speed do you need for DR if the production database 20 50gb 
storage database size? 
Answer: Network speed is not the only parameter you need to be concerned with. Latency is 
also important for your overall throughput. 

Question: How is it detected and managed? 
Answer: It isn't right now. HA is only for host failure. However, you can combine with LCR and 
other Microsoft clustering levels. 

Question: Is Exchange the only host within a VM? Are ESX servers dedicated just to Exchange? 
Answer: Exchange can be treated like any other app. It depends on your SLA goals. 

Question: Did the speaker say that Exchange 2003 and Exchange 2007 cannot coexist during a 
mailbox migration? 
Answer: If a speaker said that he probably misunderstood the question. In order to make the 
transition to Exchange 2007 from Exchange 2003, you stand up Exchange Server 2007 in the 
Exchange 2003 organization and move mailboxes to Exchange Server 2007. 
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Question: In a virtual environment, how is Exchange database consistency maintained for 
SnapMirror replication to a DR site? 
Answer: SnapMirror is agnostic as to whether the LUNs are hosted on a physical or a virtual 
server. DB consistency is run on the Snapshot copy after SnapManager for Exchange has 
obtained an application-consistent state for Exchange and the backup is run via Snapshot. A 
consistency check can be run at the DR site at a scheduled interval and/or right before you 
restore at the DR site. 
 
Question: We’re currently moving from Lotus Notes to Exchange 2007 with an average mailbox 
size of 3GB to 4GB. Will I still get performance from Exchange running on a VM? 
Answer: Our internal VMware deployment has mailboxes from 2GB to 5GB in size using every 
available protocol including Blackberry. It runs fine. 
 
Question: During a VMotion of an Exchange server, what does the user experience?  
Answer: VMotion migrations should be nondisruptive from the user's perspective. 

Question: How can I combine LCR and clustering? Microsoft says I can't do it. 
Answer: You combine LCR with HA. LCR is not technically clustering. 
 
Question: Has there been any testing with deduplication and ESX volumes? 
Answer: We have many customers who are using deduplication in their VMware/ESX 
environment and they experience average space savings of 50% or more on their production 
primary storage. The virtualized infrastructure environment (servers and desktops) is a prime 
candidate to benefit from deduplication given the number of identical copies of operating systems, 
user home directories, and identical content across virtual machines and desktops. 

Question: As a virtual image is moved from an ESX server in one site to an ESX server in 
another site, can the guest IP be automatically changed? 
Answer: VMware Site Recovery Manager (SRM), released recently, addresses this. SRM 
automates DR failover and allows the reconfiguration of network settings in virtual machines as 
they are recovered. 
 
Question: When will we get V-to-P conversion to roll out to dedicated hardware when 
appropriate or required? 
Answer: Converter is a VMware tool that allows you to move from P to V. Please refer to 
www.vmware.com for further details on Converter. 

Question: Does Exchange 2003 allow all Exchange VMs to run off one server? 
Answer: Exchange is simply another applicationrunning under the Windows Operating System 
within a Virtual Machine. 

Question: Is 10GbE supported or required for large environments? 
Answer: We are doing testing with 10GigE right now. It is definitely not a requirement but it is 
supported. Collateral is being written and testing is underway. 
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Question: Will there be 10GbE support on the NetApp devices? 
Answer: Certain platforms include support for 10GbE. 

Question: Why doesn’t NetApp suggest using RAID-DP? 
Answer: RAID-DP is definitely suggested since it brings higher levels of availability and 
resiliency, at a lower cost than alternative RAID solutions. 

Question: With VMware HA, how are data or storage failures handled? 
Answer: The best solution is to combine VMware HA with LCR, Microsoft clustering, or third-
party replication to protect applications and data. 

Question: How do you get the RAID 10 configuration from the NetApp box? 
Answer: With NetApp you would use RAID-DP. 

Question: Please expand on the acronyms ASIS and LCR. 
Answer: ASIS stands for Advanced Single Instance Storage, the old name for what is now 
NetApp deduplication. LCR stands for Local Continuous Replication, a replication feature 
included in Exchange 2007. 

Question: Does the VM support MS initiator software with MPIO support to connect NetApp 
LUNs just like a physical server? What about performance? And is there a gotcha? 
Answer: Using the MS software initiator inside the guest is common. There does not appear to 
be any significant performance overhead for doing so. This iSCSI traffic will go over the virtual 
machine network but you can use multiple VM networks to segment this traffic. Additionally, with 
SnapDrive® for Windows 6.0, these LUNs can be Fibre Channel RDMs. 

Question: We have NetApp and VMware in our corporate data center. Can we have a VM 
Exchange server there and a physical server off site somewhere for DR? 
Answer: Yes. 
 
Question: Why should we use SnapMirror as opposed to SCR? 
Answer: SnapMirror has features and functionality that SCR does not have, including the ability 
to restore any of the backup sets that have been replicated and the ability to copy the Snapshot 
backups elsewhere. SCR is a full day behind in replaying log files, will receive any logical 
corruption in the log files, and cannot be backed up, among other issues. 

Question: Please explain what RAID-DP is. 
Answer: RAID-DP is the addition of a second parity disk to the RAID group. Parity for this disk is 
calculated in diagonal stripes across the RAID group, hence DP stands for diagonal parity or dual 
parity. RAID-DP will help you sustain a double drive failure in a RAID Group  and rebuild the 
RAID Group with less performance impact than alternative RIAD solutions. 

Question: What performance number and I/O do you see with Exchange in ESX over NFS? 
Answer: We do not have any performance studies at the moment that cover this. 
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Question: NetApp pushes RAID 6. How does that compare to RAID 10? 
Answer: Actually we call it RAID-DP and it compares very well. RAID-DP performance is within 
single digits of RAID 10 and has better protection and capacity utilization. If you lose the wrong 
two disks in a RAID 10 set you have lost them. 

Question: Can it support geographically dispersed clusters? 
Answer: Virtualization does not affect GeoClusters, so, yes, this will work. 

Question: Does SnapManager for Exchange provide real-time replication like Double Take or is 
it just basically like using SnapMirror? 
Answer: SnapManager for Exchange handles backup and recovery of Exchange servers. 
Replication would be handled by SnapMirror. SnapMirror has the ability to provide async as well 
as sync replication. SnapManager for Exchange integrates with SnapMirror to automatically 
update the SnapMirror destination as well as to use the SnapMirror destination for verification. 

Question: Do you find that most larger customers are putting the Exchange 2007 Client Access 
Role and the Hub Transport role on separate servers or do they leave them on the same box? 
Answer: It really depends on the number of users and the overall storage requirements. Most 
mid- to large-scale customers separate the roles. 

Question: Is RAID-DP a proprietary form of RAID 6? 
Answer: It is a NetApp-specific IP which leverages the NetApp WAFL file system for optimal 
performance placement and resiliency 

Question: Are you recommending that we attach an iSCSI LUN directly to the VM and not 
present a drive letter through the ESX host with an iSCSI LUN with VMFS on it? 
Answer: Today, that is what we are recommending. We are investigating RDM functionality with 
the next version of Data ONTAP, which is due any day now. 

Question: For distances from coast to coast, would you use MetroCluster or SnapMirror? What is 
the difference? 
Answer: For coast to coast, you should use SnapMirror. There are distance limitations with 
MetroCluster, which is more of a campus solution. 
 
Question: Does SME running within a VM support FCP? 
Answer: With the release of SnapDrive for Windows 6.0, SnapManager Exchange running in a 
VM can use Fibre Channel RDMs as storage objects in addition to iSCSI LUNs. 

Question: From a security standpoint, how do you monitor the traffic if the traffic never leaves the 
ESX server? 
Answer: The VM guest behaves like any other server. That means you can monitor its network 
traffic like any other physical machine. 

Question: How do you handle the network card interface as a bottleneck for the VMs within 
Exchange? 
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Answer: It's possible to spread IP storage traffic across multiple interfaces. Methods for doing 
this are being published in NetApp Technical Report #3428, version 4, which should be posted 
within the next couple of weeks. 

Question: Are there plans to integrate SRM into this reference architecture for a shorter RTO? 
Answer: We don’t have a specific road map for that at this point.  

Question: Is RAID-DP an additional charge? I have a FAS3020. 
Answer: RAID-DP is baked into Data ONTAP and free of charge 

Question: Which is better for VMs, FC or iSCSI? 
Answer: iSCSI is preferred. 

Question: Since LCR is two copies against one server, how would VMware manage the failover 
if there were a dual failure of both storage and server? 
Answer: I wouldn't recommend using LCR. If you absolutely had to you could place each copy of 
the data (logs and DB) on separate storage arrays. If you lost the ESX server and one of the 
storage arrays, you could use VMware HA to mount the VM on another ESX server that could 
access the surviving storage. 

Question: In one answer you said that with SnapDrive 6.0 the LUNs can be FC. Does that mean 
there is some virtualized FC HBA? Or is it mounted at the ESX layer? How does SnapManager in 
the VM know that an RDM is a FC LUN and not a local disk? 
Answer: There is no virtualized HBA. The solution uses physical mode RDMs that are mounted 
to the ESX servers. SnapDrive now has the ability to manage these LUNs just like any direct-
attached LUN. 

Question: How much extra storage space do you need to use SnapManager for Exchange? 
Answer: It depends on the size of the database and the frequency and number of Snapshot 
copies you want to save. 

Question: Are there limits to mailbox size and, if so, what are they? 
Answer: There are no mailbox size limits. However, Microsoft recommends that mailboxes be 
smaller than 2GB with Outlook Cached Mode and that databases be less than 100GB. 

Question: What is the URL for the best practices guide for NetApp and Exchange 2003? 
Answer: The link to the current best practices guide is http://media.netapp.com/documents/tr-
3578.pdf.  

Question: Have you run up against any performance issues in an environment with around 1,600 
users using Exchange 2007 with iSCSI? Is there performance degradation with NetApp 3040s 
when they are also servers for other data? 
Answer: We have run 2,000-user tests using iSCSI. It's just a matter of meeting your required 
IOPs before deploying Exchange Server 2007 on the storage. 
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Question: Is storage deduplication supported for Exchange? 
Answer: Yes, it is part of Data ONTAP. 

Question: If you used CCR, would NetApp support backups against the passive node? 
Answer: Yes. That is the recommended backup method with SnapManager. 

Question: How do you recommend backing up Snapshot copies to tape? We currently use 
NDMP for Snapshot copies created by SnapManager, but we’re thinking of mounting Snapshot 
copies on the backup server instead. 
Answer: You can use either method. One advantage of mounting the Snapshot copies on the 
backup server is that the backup can be restored to any storage device, not just a NetApp 
appliance. In this situation I would recommend installing SnapDrive on the backup server and 
using pre/post job scripts to mount the Snapshot copy. Of course, NDMP remains a valid option. 

Question: Can it support a physical cluster with virtual cluster combinations? 
Answer: VMware supports physical-to-virtual clustering. 

Question: Does deduplication require a license? 
Answer: Yes, it requires a license, but the good news is that the license is free. 

Question: Why is iSCSI preferred over FCP within a VM for Exchange? 
Answer: At the time of testing, iSCSI was the only method that was supported. The new version 
of SnapDrive (6) is changing that. We don't have collateral for Exchange specifically on FCP but it 
is a work-in-progress. 

Question: I heard that SyncMirror® is faster than SnapMirror for DR sites coast to coast. Is that 
true? 
Answer: SnapMirror would be the best fit here. 

Question: Is NetApp’s dedupe product out yet? 
Answer: Yes. Please contact your sales team for more information. You can also check out TR-
3505 at http://media.netapp.com/documents/tr-3505.pdf.  

Question: Is the deduped volume NFS, LUN, or CIFS? 
Answer: FAS deduplication is application and protocol agnostic. 

Question: How does deduplication work with VMFS? 
Answer: It is hidden from VMFS and done completely on the FAS array. 

Question: I have a FAS3020 and have heard that dedupe can only be done on volumes smaller 
than one terabyte. Is this true? 
Answer: This will vary depending on the platform. It is not a hard limit. 
 
Question: What about deduping Oracle® Databases? 
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Answer: Dedupe is a bit-by-bit technology and can be applied to any file on the FAS array. 
However, for write-intensive databases, consult your local SE for best practices. 

Question: Our NetApp support specialists and engineers all recommend NFS and tell us to move 
away from iSCSI. How does that mesh with the iSCSI recommendations here (NFS over iSCSI in 
VMware)? 
Answer: That is a separate discussion. Hosting Exchange LUNs in a guest OS cannot be done 
with NFS. 

Question: Can we use dedupe on a FAS3070? 
Answer: Yes. 
 
Question: Couldn't this be done by breaking the SnapMirror connection? 
Answer: If you mean testing, you can break the mirror and test the recovery environment, but 
this increases exposure to data loss should something happen during testing. With FlexClone® 
you can test without disrupting the replication process. 

Question: Is there a formal announcement for dedupe on the FAS270? We have 3020s at the 
primary and FAS270s at the DR site, and it would be nice to dedupe across. 
Answer: There is no dedupe technology on the FAS270. 

Question: Does data duplication eliminate similar files or is it bit-level dedupe? 
Answer: FAS dedupe works at the block level. 

Question: Does VMware currently support iSCSI HBAs attached to NetApp? 
Answer: Yes. Please review HCL for current listings: 
http://blogs.vmware.com/compatibilityguides/.  

Question: Does dedupe happen on a volume or an aggregate? 
Answer: NetApp deduplication works across a FlexVol® volume. 

Question: For FAS2020 with ESX 3.5 as the DR solution, what's the better file system to use: 
VMFS, NFS, or RDM? 
Answer: If you are asking about the storage objects for SnapManager, your only options are 
iSCSI or FC RDM. For the VMs themselves, all of the storage options are valid and 
environmental limitations are generally the deciding factor. 

Question: Is SnapManager for Exchange supported on VMware?  
Answer: SnapManager for Exchange is supported on VMware.  
 
Question: What kind of bandwidth do you use to snap across your WAN? 
Answer: This will depend on how much data is being replicated as well as how often replication 
occurs. 
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Question: Can you still use NFS to store the VM disk files for the OS for your Exchange and only 
use iSCSI for your data drives? 
Answer: That is correct. 

Question: Can you run your Exchange 2007 guest OS over NFS, then connect the Exchange 
LUNs via iSCSI? 
Answer: Yes. 

Question: What server build process was used: RIS, Altiris, or WDS? 
Answer: We do not know what the exact build process was. Any of the above should work. 

Question: What type of disk drive was configured for DBs and logs? Were they RDMs or virtual 
disks? 
Answer: FC 144GB disk drives were used for DBs and logs. These LUNs were directly 
connected to the guest OS via the MS iSCSI initiator. 
 
Question: When you back up deduplicated data to tape, are just the deduped blocks backed up 
or does the data need to be "rehydrated" first? 
Answer: A traditional backup will rehydrate the data as it goes to tape. An image backup like 
SnapMirror to tape will maintain the data in a deduped state but will require the entire image to be 
restored during a recovery. 

Question: CCR provides local HA without downtime, but neither VMware HA nor SnapMirror 
provides that, correct? 
Answer: You're right, but you can gain all the benefits of virtualization, including better agility and 
lower costs, by COMBINING VMware HA with CCR. 

Question: How can deduplication help us with Windows servers’ OS drives? 
Answer: OS disks have a high level of redundancy in the data stored on them (similar OS build, 
patches, etc.). If these disks are stored on the NetApp storage device, deduplication can reduce 
the physical storage required to store them by reducing all of the redundant data to just a single 
copy on disk. 

Question: Can deduplication and SnapMirror be used on the same volume with live VMs? 
Answer: Yes. 

Question: What is the overhead like for dedupe on the primary storage? Are there any concerns 
about competing with production apps for disk I/O? 
Answer: Overhead will only be incurred when scheduled deduplication is running. This should be 
scheduled in times of low impact. Impact from deduplication is typically very low (less than 7%). 

Question: Is deduping a native component of SnapMirror or is it a separate product? 
Answer: NetApp deduplication is a separately licensed feature on NetApp systems but there is 
no charge for the license. It is not tied to SnapMirror. 
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Question: I’m curious about dedupe and backing up to tape using TSM. Can traditional backups 
benefit from this? Will it shrink backup windows since it should involve less data? 
Answer: A traditional backup of a deduplicated volume will back up the logical data (which is 
technically not deduplicated). NetApp replication technologies such as SnapMirror are dedupe 
aware and will benefit from the reduced amount of data. 

Question: What happens if you bring the DR site online but you want to roll back to the main 
data center? How do you do this and how does this affect the Exchange servers? 
Answer: It depends on your implementation, whether you're using Microsoft, NetApp, or other 
replication tools. Every solution has a different answer. 

Question: Is the data inside Snapshot copies deduped as well? 
Answer: Yes. It is equivalent to the deduplication rate at the time the Snapshot copy is taken. 

Question: How would you deal with changes in a DR site whose data was mirrored with 
SnapMirror over and back? 
Answer: SnapMirror is not bidirectional. For failback, any updated data on the destination would 
have to be snapped back with SnapMirror. 

Question: Is there a separate license for SRM? 
Answer: SRM is a separate license but also bundled in some licensing packages. Please contact 
your local sales team for details. 

Question: If we own a FAS 3020c, can we take advantage of the deduping feature? Do we just 
need to get the software from our reseller? 
Answer: Yes. Your reseller can get you the free license. 

Question: Do the Exchange performance counters work or show the correct information in the 
VM? 
Answer: Yes. The Exchange performance counters show correct information in the VM. 

Question: Is the SnapMirror Sync license free when you’ve already purchased the SnapMirror 
license? 
Answer: A single SnapMirror license can be configured for either synchronous or asynchronous 
(and semi-synchronous) mode. So, yes, it is part of an existing SnapMirror license. 

Question: If my ESX farm connects to a FAS3020 via NFS and I have Exchange server in a VM 
on that data store, what is recommended for dedupe, DR, and snapshots? 
Answer: Extensive best practices for using VMware ESX with NetApp are documented in the 
NetApp Technical Report #3428. You can find it here http://www.netapp.com/us/library/technical-
reports/tr-3428.html and look for an update in a couple of weeks. 

Question: How was LUN disk alignment configured for the VMs running on the NetApp storage 
within the guest OS? 
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Answer: This can be handled by SnapDrive automatically but in the test case it was done 
manually using diskpart. 

Question: Does Long View Systems work with customers throughout North America and, if so, 
how can we contact them? 
Answer: Long View Systems can be reached at www.longviewsystems.com or by calling our toll- 
free number (866) 515-6900. 

Question: I have a storage design question. We're very concerned with performance, and 
Microsoft recommends separating Exchange spindles from other I/O workloads. We're going to 
deploy Exchange Server 2007 on clustered FAS3070s using FCP. Should we (1) create one 
large FC aggregate on each appliance, place DBs on one aggregate and logs on the other, and 
then use FlexShare™ to ensure the high performance of Exchange LUNs, or (2) create separate 
FC aggregates for Exchange per Microsoft's recommendations? 
Answer: NetApp recommends placing Exchange data on its own physical disks. In smaller 
environments with only a few disks (14), we do have ESRP solutions on the Microsoft site, where 
there is only one aggregate. With a larger environment it is best to separate workloads and 
isolate Exchange, which is one of the most disk latency–sensitive applications. 

Question: Are there best practices for including backup solutions in these scenarios? 
Answer: A VMware solution brief for best practices using Exchange backup should be available 
in late July. 

Question: How can we replicate only deduped data every hour with SnapMirror if the ASIS 
process is scheduled to run every few days? Wouldn't the data in between include the full 
changes? 
Answer: SnapMirror only replicates the changed blocks between the updates, not the entire 
changed file(s). 

Question: How will patches and service packs be handled by these third-party support options? 
Answer: I assume that the third-party vendors will each decide how they want to support the 
application. 

Question: What is the best practice for using file systems on NetApp? Should we use NFS, 
VMFS, or RDM? 
Answer: All of the file systems are supported and all can realize NetApp value. Which file system 
to use depends on other factors, such as the networking environment being used. NetApp TR-
3515, at http://media.netapp.com/documents/wp_3515.pdf, and TR-3428, at 
http://media.netapp.com/documents/tr-3428.pdf, provide more information on the different storage 
options. 

Question: How do you compete with software replication and who are your competitors for 
software replication in an ESX environment? 
Answer: NetApp provides a host-based replication solution with ReplicatorX™. 
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