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[ How Installing the Hyper-V Role Changes Architecture [ ( Virtual Machine Snapshots J
You can install Hyper-V as a role in Windows Server 2008 R2. It installs all the components of the Hyper-V technology | Hyper-V supports three types of virtual networks: private virtual networks, internal virtual networks, and external virtual networks. The virtual network | (- PRIV, - - - - - - T | W|th live migration, you can move a running virtual machine from one physical server to another without interruption of service.
. ; . . . ¢ . ’ ’ : Snhapshots are read-only, “point-in-time” images of a virtual machine. You can capture the configuration and state of a virtual machine at any point in time, and return the
{(}’ including the remote management tools. Hyper-V introduces architectural changes to Windows Server 2008 R2. H ¢ switch forms the center of all Hyper-V virtual networks. It never appears as a physical entity—it is a software representation. virtur;I machine to that );tafc)e with minimal in%erruption Multiple snapshots can b‘é created delegted and applied to virtual machines Snapsh)z)'?s form parent-child Live migration requlres the Failover Clustering feature to be added and configured on the servers running Hyper -V.
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[ Windows Server 2008 R2 Installation ) { Windows Server 2008 R2 with Hyper-V Role ] ‘O 0 »¢ Physical computer: Windows Server 2008 R2 with the Hyper-V role or Microsoft Hyper-V Server 2008 R2 hierarchies with a parent virtual hard disk (VHD) and automatic virtual hard disks (AVHDs). ~—— Live Migration (i,
'/ sttt | . . o -H TV AN
No virtualization components are installed by default. Windows is now running on top of Windows hypervisor! a0 T T T T T TR R R R U TR E R U U U RN » . Virtual Ta:h:gnzgzﬁmﬁ;gﬂes A | Spnapshots create point-in- TakeI :sntgﬁs;;;iigzg\nple B| Snapshots also apply to Takfni?aanp:grovti:c Exsan;ﬁle c H 2 P ,
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; e ) | Windows Server 2008 R2 Windows Server 2008 R2 ' 4 N Vo Management Operating System ) : . SO g pping 9 b Machine configuration information, configuration settings 1 o Live migration is a new feature in The source and destination computers
' User Application ; Installation with Hyper-V Role ' WMI Provider E : ' Windows Server 2008 R2 ( Virtual Machines b Yr?u can ust; \“I,::galdl\éetwork I\:I}an?_lger tovconflgfure P and the VHD. 6@ (network, memory, etc.). Cc @ Windows Server 2008 R2. are servers running Hyper-V.
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: : ' i| [ management operating system receives those requests virtual network adapters) ] 00 68 P -~ Timeline for running virtual machine L 2 r a destination computer Memory is allocated to the destination virtual machine.
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: ! ["Standard Hyper-V Role | ! VSP VMBuUSs : P Virtual Network : E For each virtual network adapter connectedtoa 1 : b % changes)A/ % (changes) r- Migrate memory pages Hyper-V iterates the memory copy process several times.
: Windows Certified |} : : P > Adapter Virtual Network i { virtual machine, it is possible to specify a VLAN ID ¢+ , ' i e The virtual machine continues to run during the migration
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Windows Server 2008 R2 includes a hypervisor-based server virtualization technology that can be installed as a role in b  Using Virtual Network Manager, you can create and manage E: Ei Ei ; 0 TS ([0 T 6 S SRS (15 S ) BT (e O e T \ Network Storage
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Microsoft Hyper-V Server 2008 R2 is a stand-alone server virtualization product. It includes the Windows hypervisor, the b P Switch ; ' _ [ Copy modified memory, w.‘ The live migration process can be cancelled at any M
Windows Server driver model, and virtualization components. ' ' ; ( Snapshot Creation J ( Snapshot Deletion J = register, and device state point before this stage of the migration.
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When the Hyper-V role is added to Windows Server 2008 R2, Windows hypervisor takes control of the physical computer b destination. It connects physical and virtual | : : @ A @ sr?;ei';?ot B @ :r?\;heeli)cat?gr? of cﬁgleﬁ%g Isnzss,t];;tlr;:t%e to thes’n?r?r’l)i?lgdl g ggj:;la:g’rg;g:zfgf:; The Transfer register and device state
and creates partitions. The parent partition becomes a special virtual machine that runs the management operating o network adapters. : : — Xy ° " oy state of the virtual machine. transfers the register and e
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(WMI) 2008 R2. Windows 7). delivered through Hyper-V. Integration services are < A single physical network adapter can be associated with at most one external virtual network, or left 4 The virtual machine is pointed to the ! A LS [olbrocecs srernoved. ?.& associated with the source Transfer Control s
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Virtual Machine Management operating system is installed.| | Integration services are Network We recommend using at least two physical network adapters on servers running Hyper-V. You should S 5 The virtual machine resumes (the 3 ) P e o T e %{? ok 8¢ tI: A dgt ” HDH o
User Service (VMMS) available for a variety of @ dedicate one adapter to the physical computer and the other adapter to the virtual machines. time lapsed is not perceivable by . ) ISKS, Is transterred to the Ul gf D ti
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Virtual Machine Worker Process In Hyper-V, the virtual machine queue (VMQ) feature enables physical network adapters to use direct memory access (DMA) to place the contents of data packets memory are saved to disk. ¥ J %? . l"'}ll N T ’ w [ LAl el e el Glan el S e el ' ]
(VMWP) i directly into virtual machine memory, which increases I/0 performance. ) U | _ » 3 E" The destination computer is now able to access virtual machine memory and storage. The new virtual S
mr _ _ _ If a guest operating system . p- machine is now active. i
Applications Applications Applications ( Data Path Without Virtual Machine Queue ) ( Data Path with Virtual Machine Queue ) attempts to modify memory that ] | D iy —
, . — . — has not yet been copied, the write 5 ]’ > = Memory =L Clean up network - migration is complete Iy
In standard Hyper-V environments, the virtual network switch in With Hyper-V in Windows Server 2008 R2, you can use the VMQ-enabled network adapter to copy attempt is intercepted and copied to i Wy _— | h d he d The physical K switch is inf d andi
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System Operating System Operating System (LAl Non_-VMQ-enabIe(.j DA R e e Tes Ui @ ) ] ] ! ] e S Er Sate FEs, S 6 J changes made to the PRy Deleting a snapshot between the first snapshot and the — Live migration is supported in Windows Server 2008 R2 Hyper-V and Microsoft Hyper-V Server 2008 R2. |
Virtual Infrastructure Driver (VID) following device data path: ; (Virtual Machine | ( Virtual Machine ) : th hot (AVHD tored i 0y guest operating system| | =WH \,nning state of the virtual machine preserves AVHDs. When i = T, AR
Virtualization Service Virtualization Service e ] Virtual Machine || Virtual Machine |} e snapshot (AVHD) are stored in a - files, application files, |['B . the virtual machine is shut down, the data in the AVHDs is u Hyper-V Storage -
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Mode ‘ ' Virtual Network Virtual Virtual |} ] Windows Server 2008 R2 Cluster Shared Volumes (CSV)
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T Windows Kernel Windows Kernel E i : [Tl ot 60 L e et T S Parent AVHD . & o on the same S
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=] Understanding VMBus 3 C . t & . K s j {
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£ the management operating system through the virtual machine bus (VMBus). : . . . i . ¥ Each virtual machine is st'g“ed a { ™ % shapshot remains and is not modified H g0 : S shapshot. It means “apply last snapshot”. ivolume, and it is selected automatically. H Cluster Cluster
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Manages processor scheduling and physical memory allocation. 3 AD system’s memory address | Adapter 3 Hardware performs MAC address lookup ! me  Snapshots should NOT be used as a causes the virtual - . snapshot branches remain unaffected.
= : . . space to the virtual machines’ ¢ ¢ FEIEIEREREERERR] Ei ,,,,,,, @ and VLAN ID validation. ! O I substitute for backups because virtual i It is necessary to have the operating system on the :
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Indows Server Lertiried Rardware  Data Path Data Path o R el X Queues are mapped into virtual machine ! backups created by a Volume Shadow Copy take a current snapshot allow the virtual machines to access their files from N <. e I (e
v Requires hardware-assisted virtualization. Processor: x64 processor with Intel VT or AMD-V technology enabled. : \d Pl Data Path Data Path ﬁ' ,,,,, (1) address space to avoid copy operations. | Service (VSS) writer. We do not recommend before you apply the each node. Singie Veluoma (NTFS) only supported for use with thge
~ : ‘ H \ { using virtual machine snapshots as a 3 B ne . . . : ingle Volume X
i Microsoft makes available integration services for all supported guest operating systems (Windows XP, Windows Vista, Windows Server | ] Ecinet Belvork “ C Ethernet Network J : | pernr%anent BT systen?recovery S desired snapshot. “#1_ CSV supports dynamically expanding, fixed-sized, St?)ll-'\:!!\lge oA Hyper-V server role.
L 2003, Windows Server 2008). Integration services are natively installed as part of Windows 7 and Windows Server 2008 R2. LU S . P e ; &,? and differencing virtual hard disks. C|uster Shared Volumes
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( Hyper-V Disk Storage Types Hyper-V Disk Storage Locations ) ( Hyper-V Disk Storage I/0 Path Exporting a Virtual Machine )[ Importing a Virtual Machine )
Virtual machine settings determine how virtual storage appears to the virtual machine. The virtual machine can have a | For data storage, virtual machines use either a virtual hard disk (VHD) or a physical disk that is directly attached to a virtual machine (also known as a “pass—through" | Hyper-V storage can be internal storage, known as direct-attached storage, or external storage in  Virtual machines access storage using distinct storage 1/0 paths. | ( 5 T N . - : - -
virtual ATA disk on a virtual IDE controller, or a virtual SCSI disk on a virtual SCSI controller. disk). You can easily configure virtual machines to use either a fixed-sized VHD or a dynamically expanding VHD, or to directly access a physical disk. All virtual a storage area network (SAN). . These paths are dependent on the disk type (VHD or physical disk). The Hyper-V import/export functionality enables_you [aloveieTicopy Gﬁiglgﬁaeéﬁf;lgimg ;':g\?vlS“;ﬂ,ﬁ'?fn?i(ﬁorﬁfllzi\you C2utinpert a
r ) hi el o tual st troll ificall tual IDE or SCSI controll Direct-Attached Storage virtual machines between servers running Hyper-V. You can copy the g Hyper-V.
( Vlrtual IDE COntrO"erS N Vlrtual SCSI COntrO"erS ) 7 ) machines access virtual s Orage USIng virtual s orage controllers, Spec' ica y avirtua or controller. B H VHD I/o Path entire contents of any Se'ected virtua' mach|ne toa specrﬁed export Hyper—V uses a virtual machine ID to uniquely |dent|fy a virtual machine.
Hyper-V provides two IDE li lﬂ : Each virtual machine supports up to 256 f ) Direct-Attached : Management Operating System Virtual Machine T . : folder. This virtual machine ID changes during move operations.

& g . . 1 H y (O N @ D : . . .
controllers with two disks on each " SCSI disks (four SCSI controllers with each l """""" ( — ) Virtual IDE Virtual SCSI ( ] Storage 0 D (Virtual machines map to |: ' Management Operating System Virtual Machine ; PSRN o Export Folder Z:Si;‘fi’;;’gﬁgnf?f“; Sv?]pymg a Virtual M_a:?hlne
controller. The startup disk (or controller supporting up to 64 disks). If you & : A .vhd file is created on a host volume and exposed as a Controller Controller A differencing VHD is a special type of VHD that — ] VHDs on direct-attached |: : File : pMachine Virtual Machine virtual machine Virtjg,ﬁ:m%a;oﬁxéi:;grate a
boot disk) must be attached to ) use virtual SCSI devices, then integration virtual hard disk to the virtual machines. The .vhd file stores changes to an associated parent VHD for the — f storage or map directly to|: 5 System Virtual N 3 : » Exported configuration of virtual machine (.exp new virtual machine ID. {'
one of the IDE devices. The services must be installed in the virtual ‘ functions as a set of disk blocks and is stored as a regular purpose of keeping the parent VHD intact. Changes Disk 1 -> C:\ r Disk 1-> C:\ a physical dlSk : : IRUalINC WO Application : N g'es)d b foler o \,f
startup disk can be either a virtual o machine operating system. | {/I:'?DUSSI;E;(?;?JF(!S ‘;"ae r:i}esf:l?mex-rhairgi 2;9 ;*rl"aegi#’gﬁ:n g;‘ng continue to accumulate in the differencing VHD until 5 5 j Switch — i e T\Il-le : ;.ek older and files (.bin, .vsv)
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& VAL The parent VHD of a \ Parent VHD Disk 2 -> Y:\ r Y:\MyVHD\VM1.vhd -> VHD1 VHD1 -> C:\ ! : Stack : Storage : Snapshots ' Virtual Machine
S A fixed-size VHD is a file stored in an differencing VHD can either VH?\{‘\ ] . : : Drivers Drivers Stack AT— ' Q » Conngura(tion ffi!les ;or snapshots of virtual
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Hyper-V enables you to hot-add/remove VHDs and direct-attached physical disks (“pass-through” disks) to a virtual machine VHD was created. o Virtual VHD, or a differencing VHD %&v@P N Pass-through” Disk (direct |/0) >‘-—-’ ! A ) m; ® Eq';ffr:?n": '("agvﬂ'jﬁeﬁs“'awd SR e I::cﬁ?:: ?ft;ﬂ’g‘(’irsttﬁ]é'"”a' Moving a Virtual Machine
—that is, you can add or remove these storage disks while a virtual machine is running. This makes it easy to reconfigure a A fixed-sized VHD performs slightly "4'5 Machine (differencing chain). ( ik Disk 3 -> D:\ 5 Disk 3 -> D:\ ' [ v ; ! o XML configuration fil virtual machine with the Rl ot ool itual
virtual machine to meet changing requirements. better than a dynamically 4 changes ] ! ypervisor 4 Server Running configuration file same virtual machine ID is machine or restore a backup
s \ ; - ; ; 4 Hyper-V running on the server = copy of a virtual machine, the
Hot-addi . . hat H Vv e_XP?n_d'_n_g YHD be(_:ause t"_‘e VHD ' I ) h 4 Hardware ) running Hyper-V. I & previous virtual machine ID is
Virtual IDE Controller Virtual SCSI Controller . ot-a !ng/remOVIng. Storage re.qu"e_s that lpEs file is initialized at its maximum S— fee————————— N R ! - The configuration-only export feature has been removed from the user DHH " reused.
The primary bootable  Hot-adding/removing of integration services—included with Windows Server 2008 size when it is created on a Maximum size of a fixed-size ( ) ), . | 2 Windows Server 2008 R2 with Hyper-V role or Microsoft Hyper-V Server 2008 R2 %< interface in Windows Server 2008 R2. However, you can still use this \ J
; p : R2—is installed in the guest operating system. i . VHD = 2040 GB : - ; : I . . .
O Tt e sy disks only applies to VHDs SuEst operating sy physical hard drive. _ N . Disk storage can be configured as a physical disk @ Storage Area Network (SAN) | Physical Storage Disk|/OPath functionality using the API. ) Copy on Import with a Virtual Machine
- and physical storage Hot-add/remove of storage controllers is not supported. You can always increase the size of a fixed-size VHD using directly attached to a virtual machine. In addition, FomT Managemsnt Operating Svator N Virtual Machine ! Vo N N . . . > =
gl(?ls(ls att?Cf:fd to the Virtual Hard Disks Physical “Pass-through” Disks Hyper-V Manager or by running a Windows PowerShell script. disk St?«r?sg‘Aal\?)aCU?\le conﬁﬁu&ed asa stolrage ahrea SAN 5 anagement UperatnSSysianl N a S Management Operating System Virtual Machine ' ( Exporting a Virtual Machine Snapshot Hyper-V enables you to specify a import folder location to import a
controller. FemmeEme s a AT s Do es s ., networ attached to a virtual machine. ] ! : . : virtual machine. The import folder does not have to be used as the
{(\ ek .' @ | RunningVituaiMachine i _ggRunning\Virtual Machine 4 ( ) These disks are also known as “pass-through” disks. s Fibre Channel or \ s ] | S— " {0 | SHESIE : (You can also export any virtual machine snapshot to a separate and source folder for the running virtual machine. &
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