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Virtualisation  

Agenda 
Å Virtualization overview 
ÅWhy virtualize 
Å Hyper-V architecture 
Å Hyper-V features 
Å Hyper-V server instalation 
Å Hyper-V server 
Å Server core 
Å Server management via GUI 
Å Hyper-V storage 
Å Hyper-V Networking 
Å Hyper-V clustering 
Å Cluster Shared Volumes 
Å Security considerations 
Å Virtual enviroment management (optional) 
Å SCVMM 2008 (optional) 

Virtualisation  

Virtualization overview 



30.11.2009 

3 

Virtualization - definition 

Å Virtualization provides posibility to run several systems/apps at one piece of HW 

Virtualisation  

Microsoft Virtualized Infrastructure 
Providing the best solutions 

Management  

Server  
Virtualization 

Desktop  
Virtualization 

Application 
Virtualization 

Presentation 
Virtualization 
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Why virtualize? 

Usage scenarios 

Provides enviroment  
for outdated business 
critical applications 

Testing, education, 
presentationsé 

Server consolidation 

Disaster recovery 
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Server consolidation 

Solution:  

Server consolidation through 

virtualization and physical and virtual 

machine management 

 

 

Challenges:  

ÅUnderutilized hardware  

ÅExcessive power consumption 

ÅExpensive space across data center 

or branch office 

Server Virtualization  

Benefits:  

ÅReduce management cost  

ÅReduce power and space 

consumption  

ÅIncrease server utilization 

Increase Availability ï Disaster recovery 

Solution:  
Virtualize operating systems 

and applications ð enabling 

easy backup, replication and 

moving to available servers 

Challenge: 

Providing disaster recovery 

for business continuity for 

operating systems and 

applications 

Server A 

Server B 

Backup 

Benefits:  

ÅCost effective DR solution 

ÅShort recovery times in 

case of site failure 

ÅOnline backup of the virtual 

machine 
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Microsoft  
System Center 

Virtual Application 
Server A 

Increase Availability of  App-V 

Solution:  
Virtualize operating systems 

and applications ð enabling 

easy backup, replication and 

moving to available servers 

Challenge: 

Providing disaster recovery 

for business continuity for 

operating systems and 

applications 

Microsoft  
System Center Virtual 

Application 
Server B 

Backup 

Data Store 

Increase Availability ï High availability  

and migration 

Solution:  
High availability options include host or 

guest level failover, or VM Migration for 

predicted downtime or load balancing  

 

Challenge: 

Planned and unplanned downtime 

affecting server uptime 

Server A 

Server B 

Benefits:  

ÅVirtual machines  can be made  highly 

available at little to no additional cost  

ÅVirtual machines can be Quick or Live 

migrated to minimize maintenance 

windows or to load balance 
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Microsoft Hyper-V architecture 

Å Monolithic hypervisor 

ï Simpler than a modern kernel, but 
still complex 

ï Contains its own driver model 

Å Microkernelized hypervisor 

ï Simple partitioning functionality 

ï Increase reliability and minimize 
TCB 

ï No third-party code 

ï Drivers run within guests 

Hypervisor 

VM 1 
(Admin) 

VM 2 VM 3 

Hardware Hardware 

Hypervisor 

VM 2 
όά/ƘƛƭŘέύ 

VM 3 
όά/ƘƛƭŘέύ 

Virtualization  
Stack 

VM 1 
όάtŀǊŜƴǘέύ 

Drivers Drivers Drivers 
Drivers Drivers Drivers 

Drivers Drivers Drivers 
Drivers Drivers Drivers 
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Description: 
Hypervisor based virtualization platform 
Windows Server 2008 x64 Edition technology 

Standard, Enterprise and Datacenter Editions 

Standards based 
 

Hardware Requirements 
Hardware assisted virtualization 

AMD AMD-V or Intel VT 

Hardware enabled Data Execution Prevention (DEP) 
required 

AMD (NX no execute bit) 
Intel (XD execute disable) 

Applications Applications Applications 

Non-

Hypervisor 

Aware OS 

Windows Server 

2008, 2003 

Windows 

Kernel VSC 

VMBus Emulation VMBus 

ñDesigned for Windowsò Server Hardware 

Windows Server 

2008, x64 

Windows 

Kernel 

Xen-Enabled 

Linux Kernel 

Linux 

VSC 

Hypercall 

Adapter 

Parent Partition Child Partitions 

VMBus 

Windows hypervisor 

VSP 

VM Service 

WMI Provider 

VM 

Worker 

Processes 

OS 

ISV / IHV / OEM 

Hyper-V 

MS/ Citrix 

User Mode 

Kernel Mode 

Provided by: 

Architecture 

Windows Server 2008, x64 

Windows Kernel 
Windows   

Drivers 

Windows   

Drivers 
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What is Microsoft Hyper-V Server?  

Microsoft Hyper-V Server 2008 
(HVS) 

Contains Windows hypervisor 
and other components, 

including base kernel and 
driver technologies.   

Windows hypervisor 

Windows 
or Linux 

Hardware 

Parent 
Partition 

Windows  
or Linux 

Microsoft Hyper-V Server 

Windows Server 2008 Hyper-V 
(Windows Role) 

Available as a role in Server 
Core or full installation of 

Windows Server 2008 

Hyper-V 

Windows 
or Linux 

Hardware 

Windows 
or Linux 

Windows hypervisor 

Windows 
Parent 

Partition 

Virtualisation  

Hyper-V Features 
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Virtualisation  

Windows Server Hyper-V 
ÅFeatures 

Å64-bit system with W2K8 64bit 

Å32-bit and 64-bit virtual machines 

ÅMultiprocessing (4) in virtual machines 

ÅSnapshotting, VSS support 

ÅClustering 

ÅImproved sources management of CPU and I/O 

ÅOffline .VHD manipulation 

ÅGroup policy objects integration 

ÅWindows Server Core Hyper-V role 

ÅSimple transition from Virtual Server 

 

Virtualisation  

Windows Server 2008 R2 ς Hyper-V 
ÅHigh Availability & Live Migration 

ÅCluster Shared Volumes with I/O Redirection 

Å64 GB RAM & 4vCPUs (per VM) 

ÅCore Parking & Processor Compatibility Mode 

ÅThin Provisioned VHDs 

ÅBoot from VHD 

ÅNetworking Improvements 

ÅNIC Teaming, Jumbo Frames & TCP Offload 

ÅVirtualised I/O 
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Hyper-V 2.0 Features 
Å Logical Processor Support 
Å Support for 64 logical processors on host computer 

Å Hot Add/Remove Storage 
Å Add and remove VHD disks to a running VM without requiring a reboot 

Å Second Level Translation (SLAT) 
Å Leverage new processor features to improve performance and reduce load on 

Windows Hypervisor 

Å VM Chimney (TCP Offload Support) 
Å TCP/IP Traffic in a VM can be offloaded to a physical NIC on the host computer 

(disabled by default) 

Å Processor Compatibility Mode 
Å Allows live migration across different CPU versions within the same processor 

family (i.e. Intel-to-Intel and AMD-to-AMD). 
Å Does NOT enable cross platform from Intel to AMD or vice versa. 

Å Configure compatibility on a per-VM basis. 

Å Abstracts the VM down to the lowest common denominator in terms of 
instruction sets available to the VM.  

 

 

 
 

Virtualisation  

New Processor Feature Support 
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64 Logical Processor Support 

ÅOverview 

ÅProvides Hyper-V the ability to utilizes up to 64 of 
the logical processor pool presented to Windows 
Server 2008 R2 

 

 ÅBenefits 
ïSignificantly increase host  

server density 

ïEasily provide multiple processors 
per virtual machine 

Virtualisation  

Processor Compatibility Mode 
ÅOverview 

Å Allows live migration across different CPU versions within the same processor family (i.e. 

Intel-to-Intel and AMD-to-AMD) 

Å Does NOT enable cross platform from Intel to AMD or vice versa 

Å Configure compatibility on a per-VM basis 

Å Abstracts the VM down to the lowest common denominator in terms of instruction sets 

available to the VM. 

Benefits 
Greater flexibility within 
clusters 

Enables migration across a 
broader ranger of Hyper-V 
host hardware 
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VM Memory Management 

ÅToday, processors provide one level of  
address translation, but hypervisor  
needs to manage two 

Guest Virtual 
Address 

Guest Physical 
Address 

System Physical 
Address 

Guest OS defines 
GVA-to-GPA 
mappings 

Hypervisor 
defines GPA-to-
SPA mappings 

Guest Virtual 
Address 

System Physical 
Address 

Shadow page 
tables combine 
these mappings 
because the 
processor knows 
how to perform 
only one level of 
translation 

Virtualisation  

Shadow Page Tables 

ÅHypervisor maintains a Shadow Page Table 

ÅCombines two layers of translation into a  
single page table 

ÅDemand-filled when Child OS touches a page 

ÅFlushed any time the Child OS modifies  
its page tables 

ÅShadow Page Table overhead 

ÅFills and flushes invoke the hypervisor 

ÅCan account for up to 10% of total CPU time 

ÅConsumes roughly 1MB of memory per VM 
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Second Level Address Translation (SLAT) 

ÅGoes by several names 

Å Intel calls it Extended Page Tables (EPT) 

Å AMD calls it Nested Page Tables (NPT) or  
Rapid Virtualization Indexing (RVI) 

ÅProcessor provides two levels of translation 

Å Walks the guest OS page tables directly 

Å No need to maintain Shadow Page Table 

Å No hypervisor code for demand-fill or flush operations 

ÅResource savings 

Å Hypervisor CPU time drops to 2% 

Å Roughly 1MB of memory saved per VM 

Virtualisation  

Side by Side Comparison 
Hyper-V Server 2008 

Hyper-V Server 
2008 R2 

WS2008 EE / DC  
Hyper-V R2 

x64 Only &  
Hypervisor Based  

Yes Yes Yes 

Product Type Standalone Product Standalone Product Operating System 

Physical Sockets Up to 4 Up to 8 Up to 8 (EE) | Up to 64 (DC) 

Physical Core Support 24 (with QFE) 64 64 

Physical Memory 32GB 1TB 1TB 

VM Migration None Failover + Quick & Live Failover + Quick & Live 

Administrative UI 
CMD Line, Text ςBased 

Config Utility, Remote GUI 
Management 

CMD Line, Text ςBased 
Config Utility, Remote GUI 

Management 

CMD Line, Local GUI 
(Hyper-V Manager MMC), 
Remote GUI Management 

Management Existing Management Tools 

SCVMM Managed? Yes (SCVMM 2008 & R2) Yes (SCVMM 2008 R2) Yes (SCVMM 2008 R2) 

Free Windows Guests? 0 0 4 (EE) | Unlimited (DC) 

Number of running VM 
Guests 

192 (or as many as physical 
resources allow) 

384 VMs (1 vCPU) or up to 
512 vCPUs 

384 VMs (1 vCPU) or up to 
512 vCPUs 

Storage DAS: SATA, eSATA, PATA, SAS, SCSI, USB, Firewire, SANs: iSCSI, FC, FCoE 

Guest OS Support 
Windows Server: 2008 R2, 2008, 2003 SP2, 2000 SP4 / Novell SUSE SLES 10 SP1 / SP2 

Windows Client: 7, Vista SP1, XP SP2/SP3 


