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Clustering is the use of 2 or more systems to provide virtual services. 
 
Tim Cerling was working with Digital Equipment Incorperated in 1984 when clustering 
was invented. The initial clusters were just two machines. By the time they were finished 
a cluster could be over 100 machines. 
 

Two types of clusters 
 
Type 1 is a cluster using multiple machines and make them look like a single machine. 
Online Retailers use hundreds of clustered machines to provide websites to their 
customers. These Machines are stateless: data is stored in a cookie file for the specific 
session and not in the machine serving the site. 
 
Hyper-V supports over 60 nodes to this type of cluster 
VMware 32 nodes. 
 
Type 2 is a cluster using the controller to provide failover capability. 
HA – High Availability 
High availability clusters are clusters in which if there is a failure the machines that failed 
are shut down and the other machines take over the processes that failed. 
 
Hyper-V supports 16 hosts in a HA cluster 
VMware 32 hosts in a HA cluster 
 
For high availability you do not want any single points of failure 
Redundant network links 
Redundant storage 
Redundant host computers 
 

Storage for clustered servers 
 
Clustering software has a way of controlling who has access to the disk. 
Each LUN can be owned by one and only one server. 



LUN – Logical Unit Number 
CSV - Clustered shared Volume 

• CSVs were developed by Microsoft for use with Hyper-V. 
• Allows storage to be shared. 
• A coordinating node is used to control the storage media and who has control of 

the storage media. 
 
Hyper-V two types of disks 
Fixed size disk. (Best for production environment). 
Dynamic disk. (Best for Lab environment). 
 
In a HA cluster a heart beat is used to keep both VMs aware of whether their partner is up 
and running. 
 
During a total hardware failure 
1st. the second host takes control of the storage disk 
2nd. The second host starts up the VMs in a crash consistent state. 
 
Live migration/Vmotion 
Moving a host during a partial hardware failure or downtime. 
Live Migration – Windows version of Live migration 
Vmotion – Vmware Version of Live Migration 
 
Since the Disk is usually external the only real trick in live migration is moving the active 
memory from the old host to the new on. The system keeps track of the memory as it tries 
to copy the memory over to the machine taking over. Once all the memory is transferred 
to the new machine it has to go back and transfer the changes that took place while the 
memory was being transferred the first time. The hosts continue doing this over and over 
until all the memory has been transferred. This process is usually complete after 4 tries 
the new VM starts as the old VM shuts itself down and to most users the process is 
seamless. 
 
X Box Live Server Racks 
As a cool side note: For X Box Live they use Server racks built into Land Sea Cargo 
Containers. 2200 servers are housed in one of these containers with several petabytes of 
storage built in. This Container is dropped onto the production environment. Power and 
network services are hooked up and all of the servers are brought into operation still 
enclosed in the container. 
 
Network Failure 
Net FT – Net Fault Tolerant 
In a clustered environment you should always have two networks for communication 
between the two hosts. Having two network avoids the problem of having all hosts 
thinking they own the storage media. If one network goes down the servers can still 
communicate through the redundant network connection. 
 



Connection to Storage Media Failure 
In the event that the host looses direct contact with the storage device Hyper-V has the 
ability to start accessing the storage media over the network through the other hosts on 
the cluster. The machine then starts live migrating to a host that is connected directly to 
the storage media. 
 
iSCSI Target – Free Download 
www.microsoft.com/downloads.en.details.aspx.?FamilyID=45105d7f-8c6c-4666-a305-
c8189062… 

Questions 
Chris What are some things you thing Microsoft needs to improve on? 
The Cluster Product needs to have a DLM (Distributed Lock Manager) capability. In this 
case you do not have one single machine that owns the storage. They all have access to it 
and all of the storage. Storage is locked to a machine on a file by file basis in stead of 
drive by drive. If a host that does not own the file wants access to read it has to request 
access from the owning host. The reason this is not implemented is because this system 
results in slower performance.  
In the SQL server environment this can be very useful to help in failovers because it can 
take several minutes to recover from a failed SQL server. 
Oracle is looking at using a similar system in their rack solution. Oracle also does live 
migration in this environment. 
 
Paul What is the hit of an SQL data base on SAN I/O? 
There is none because the system has complete control of its storage and that is not where 
the bottleneck currently exists within the system. 
You have 4 bottle necks in a system. 
CPU 
Memory 
Network 
Disk 
Currently the Bottleneck is in the CPU and Memory part of the system, but as you add 
more systems to the environment writing to the same storage units the bottleneck starts to 
move to the storage device. 
 
Fusion IO makes a memory card that exists directly on the device allowing for very fast 
storage and possibly buffering on the host system. 
 
Mike What management tools do you have for Hyper-V? 
Purpose Paid Tools Free Tools 
Monitoring Ops Manager Performance monitor 
Configuration Manager Cfg. Mgr. MDT, WSUS, WDS 
Backup Manager Data Protection Manager WBS, VSS 
Virtual Machine Manager VMM System Center Hyper-V Mgmnt. Console 
 
Paid tools 



Ops Manager – Monitoring and alerting product. Monitoring both performance and 
failure situations. 
Cfg Mgr (Configuration Manager) – Used for controlling configurations to keep 
machines operating 
Data Protection Manager – Back up manager 
VMM System Center Virtual Machine Manager – Virtual machine manager 
 
Free tools 
Perfmon 
MDT (MicrosoftWSUS/WDS) 
WBS/VSS 
Hyper-V Management Console 
 
Powershell - Scripting environment. All of these tools can be managed through 
powershe.. 
pshyperv.codeplex.com great website for open source solutions used to manage the 
hyper-V environment through Powershell. 
 
 


