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Hypervisor
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AR

% live migration BEIZKERIARE CPU IR (BI40 : Intel-to-Intel
%I]AMD to-AMD).

« AgEfEintel FIAMDEEF&.
B £{E Bl VMR ZEAH S 4.
VM IR (ERRBENEIER T HE<S

0t Bz
E E%EE IR SAE G
— =< Processor Compatibility
< EF Y¥ou can limit the processor features that a virtual machine can use. This improves
| J/ /{ Et-,5 J: i E/J I—l e r‘_ V _E 12 virtual machine's compatibility with different processor versions and older gues
gy operating systems. Select the scenarios you want to enable:

E % $§ [T Migrate to a physical computer with a different processor version

Run an older operating system, such as Windows NT
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SSSE3, SSE4.1, SSE4.A, SSES5, SSSE3, SSE4.1, SSE4.2, POPCNT,
POPCNT, LZCNT, Misaligned SSE, Misaligned SSE, XSAVE, AVX

AMD 3DNow!, Extended AMD
3DNow!

Microsoft TechNet
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Microsoft Hyper-V Server 2008
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HVconfig

DomainsHorkgroup: Workgroup: WORKGROUP
Computer MHame: HIN-51JPDFF5CA3
Metwork Settings

Add Local Administrator

Windows Update Settings: Manual
Download and Install Updates: Unknown
Remote Desktop: Dizabled

Regional and Language Options
Date and Time

18> Log Off User
11> Restart Server
12> Shut Down Server

13> Exit to Command Line

Enter number to select an option:

Microsoft TechNet
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Microsoft Hyper-V Server V2
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o XIEWEZIERS
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Hyper-V Server V1 vs. V2
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Microsoft Hyper-V Server
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Live Migration $$ EEEZR

Hyper-V Server VMware vSphere

R2

3 Node Cluster RE $13,470
2 Socket Servers

3 Node Cluster RE $26,940
4 Socket Servers

5 Node Cluster RE $22.450
2 Socket Servers

5 Node Cluster e $44 900

4 Socket Servers

M



Microsoft’

System Center
Virtual Machine Manager
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Windows Server Core

« Windows Server &5 AREIZEE—AE

o Server Core: &x/\ZZEEIR
REHEEAEZERzsTI8E
HEESTME - KEEFFRER Shell

« Ufhz
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« Windows Server 2008 & FHZ&[clg&
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Windows Server Core

e Server Core: {517 A

Administrator: G\Windows\system32\cmd.exe




Z3EServer Core

Zd= Windows Server X #&EE Server Core&’2s

| £7 Install Windows
Select the operating s} you want to install

| Architecture
i R2 Standard (Full Installation) x4
22 Standard (Server Core Installation) x64
2008 R2 Enterprise (Full Installation) x64
ise (Server Core Installation) x64
08 R2 Datacenter (Full Installation) XG4
Server 2008 R. Datacenter (Server Core Installation) 64
2 (Full Installation) xG4
8 R2 (Server Core Installation) xG4

Description:

This opticn installs a minimal installation of Windows Server without the standard Windon
interface, and with a subset of s r roles that can be managed from 2 command prompt,
reducing management requirements and attack surface.

Microsoft TechNet




RYFASCONFIG
« B AR - B A sconfig

[c=.| Administrator: C\Windows\system32\cmd.exe

C:sUsers“Administrator>sconfig
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Administrator: CG\Windows\system32\cmd.exe - sconfig

Domainstlorkgroup:

Computer MName:

Add Local Administrator
Conf igure Hemote Management

Windows Update Settings:
Download and Install Updates
Remote Desktop:

Metwork Settings
Date and Time

18> Log Off User

11> Restart Server

12> Shut Down Server

13> Exit to Command Line

Enter numbher to select an option:

orkgroup: UWORKGROUP
WIN-CQ2ZEEA7BORF

Hanual

Dizabled
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[zs.| Administrator: G\Windows\system32\cmd.exe - sconfig

DomainsWorkgroup: Yorkgroup: WORKGROUP
Computer Mame: WIN-CQ2EEA?BORF

Add Local Administrator

Configure Remote Management

Windows Update Settings: Manual
Dovnload and Install Updates
Remote Desktop: Dizabled

Metwork Settings
Date and Time

L =] ] =] &M LA R L [ =
S ot S g ! S i P

13> Exit to Command Line

Enter number to select an option: 2

Microsoft TechNet
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Administrator: G\Windows\system32 \cmd.exe - sconfig

DomainstYorkgroup: lorkgroup:=: WORKGROUP
Computer Mame: HIN-CQ2EEA?BORF

Add Local Administrator

Conf igure Hemote Management

Windows Update Settings: Manual
Dovnload and Install Updates
Remote Desktop: Dizahled

Metwork Settings
Date and Time

14> Log Off User
11> Restart Server

12> Shut Down Server
13> Exit to Command Line

Enter numbher to select an option: 1

Change DomainsWorkgroup Membhership

Join (Dromain or (Workgroup? <Blank=Cancel2>

Microsoft TechNet




T 1 48 13K DR IR

2= 3 0 B AMRPEZRE
E""

-Mmmlstratm- L\Wndnws\svstenﬂ!\cnﬂ.ﬂe sconfig

Domain-sWorkgroup: torkgroup: UWORKGROUP
Computer Mame: WIN-R1D584P82HP

Add Local Administrator

Configure Hemote Management

Windows Update Settings: Manual
Dovnload and Install Updates
Remote Desktop: Dizabled

Metwork Settings
Date and Time

18> Log Off lUser

11> Restart Servepr

12> Shut Dowun Server

13> Exit to Command Line

1
2
3
4
5
b
7
8
9
1
1
1
1

Enter number to select an option: 3

In a domain environment,. specify domain“username.
In a workgroup environment, specify username.

(g3

Enter account to join local Administrators tBlank=Cancel>:
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 ocsetup Microsoft-Hyper-V
e TR

C:Uszers Administratorocsetup Microsoft—Hyper—U

[N windows Package Manager

Windows Server (R) 2008 mt.;rpr-.se TechNet

Evaluation copy.




Hyper-V Virtual Storage
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Antivirus #1 Hyper-V

o HEFR
VHD A AVHD (2P 1E B £%)
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VI\/II\/IS exe A1 VMWP.exe
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Hyper-V 888 E

o S 1.
ShieldiRes A4 R A TE R
NIC 1: 5 & parent partition FAZREIE
NIC 2/3/4: 15 E 46 E R es A B BY EE B 3 A =5

FE-ISCSI R FEE:

o H1%%#1% ( Direct attach )
e SAS g% Fibre Channel
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Before You Beagin
Server Roles
Hyper-V
Confirmation
Progress

Results

Virtual machines require virtual networks to communicate with other computers. After you install this role, you
can create virtual machines and attach them to a virtual network,

One virtual network will be created for each network adapter yvou select, We recommend that you create at

least one virtual network now for use with virtual machines. Yaou can add, remove, and modify yvaour virtual
networks later by using the Virtual Metwork Manager.

Ethernet Cards:

Mame | Metwork Adapter

[ Local Area Connection  Broadcom MetXireme 57xx Gigabit Controller
O Local area Connection 2 Broadcom Metktreme 57xx Gigabit Contraller
O Local area Connection 3 Broadcom MetXtreme 57xx Gigabit Contraller
[ Local Area Connection 4 Broadcom MNetXireme 57xx Gigabit Controller

'._i"- YWe recommend that you reserve one network adapter for remote access to this server, To reserve a
netwaork, do not select it for use with a virtual network.

More about virtual networks

< Previous | Mext = I
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Before You Beaqin
Server Roles
Hyper-V
Confirmation
Progress

Results

Virtual machines reguire virtual networks to communicate with other computers, After you install this role, you

can create virtual machines and attach them to a virtual network.

One virtual network will be created for each network adapter you select, We recommend that you create at
least one wirtual network now for use with virtual machines. You can add, remove, and modify your virtual

networks later by using the Virtual Metwork Manager.

Ethernet Cards:

[ame | Metwaork Adapter

O Local Area Connection  Broadoom MetXireme 57xx Gigabit Controller
Local Area Connection 2 Broadcom MetXtreme 57xx Gigabit Controller
Local Area Connection 3 Broadcom MetXtreme 57 Gigabit Controller
Local Area Connection 4 Broadcom MetXireme 57xx Gigabit Controller

-- Dedicated to Parent Partition
-- Virtual Switch 1
-= Virtual Switch 2
-= Virtual Switch 3

(i) We recommend that vou reserve one network adapter for remote access to this server. To reserve a

network, do not select it for use with a virtual network.

More about virtual networks

< Previous | Mext = I

Cancel |




A% XE M A48 5 3

Before You Beagin
Server Roles
Hyper-V
Confirmation
Progress

Results

Virtual machines require virtual netwarks to communicate with other computers, After you install this role, you
can create virtual machines and attach them to a virtual network,

One virtual network will be created for each network adapter yvou select, We recommend that you create at

least one virtual network now for use with virtual machines. Yaou can add, remove, and modify yvaour virtual
networks later by using the Virtual Metwork Manager.

Ethernet Cards:

Mame | Metwork Adapter

[ Local Area Connection  Broadcom MetXtreme 57xx Gigabit Controller  <-- Dedicated to Parent Partition
Local Area Connection 2 Broadcoom MetXtreme 57wx Gigabit Controller  =-- Virtual Switch 1
Local Area Connection 3 Broadcoom MetXtreme 57xx Gigabit Controller -= Virtual Switch 2
Local Area Connection 4 Broadcom NetXireme 57 Gigabit Contraller < Virtual Switch 3

'._i"- YWe recommend that you reserve one network adapter for remote access to this server, To reserve a
netwaork, do not select it for use with a virtual network.

More about virtual networks

< Previous | Mext = I




5—EVMEB 2 89Switch...

Parent Partition Child Partitions
VM Worker
Processes
Applications Applications Applications
WMI Provider User
VM Service MOde
""""" | —— | — | p— ]~
Windows Server I VM 1 [ VM 2 l VM 3 I
2008 | | | |
| . | M |
I e N 1 v VG | vsc M
| | | |
| | I |
. : : . Kernel
I | I I
. . . ' Mode

Windows hypervisor Ring -1
Mgmt VSwitch 1 VSwitch 3
NIC 1 NIC 2 NIC 4

o

. Designed for Windows” Server Hardware m




Hyper-V & &% E

o M 2:
EisfAlkar B4R AT ER
NIC 1: f&E 4 parent partition FHZREIE
NIC 2: fEE 45 parent partitionBJiSCSI
NIC 3/4: 15 E 45 E v en A8 B AU FE B A i 21

Microsoft TechNet
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Before You Beqin Virtual machines reguire virtual networks to communicate with other computers, After you install this role, you
can create virtual machines and attach them to a virtual network,
Server Roles

Hyper-V One virtual network will be created for each network adapter you select. We recommend that you create at
least one virtual netwark now for use with virtual machines. You can add, remaove, and modify your virtual

Virtual Netwaorks networks later by using the Virtual Metwork Manager.

Confirmation
Ethernet Cards:

Foit [ame | Metwork Adapter
esults

[ Local Area Conmection  Eroadcom Met¥treme 57xx Gigabit Controller  <-- Dedicated to Parent Partition
O Local Area Connection 2 Eroadcom Met¥treme 57xx Gigabit Controller  <-- Dedicated to iSCSI in Parent
Local Area Connection 3 Broadcom MetXtreme 57xx Gigabit Controller  <.. Virtual Switch 1
Local Area Connection 4 Broadcom MetXtreme 57x Gigabit Controller  <-- Virtual Switch 2

Progress

(i) We recommend that vou reserve one network adapter for remote access to this server. To reserve a
network, do not select it for use with a virtual network,

More about virtual networks

< Previous | Mext > I Insts Cancel |




{E FHiSCSI...

Parent Partition Child Partitions
VM Worker
Processes
Applications Applications Applications
WMI Provider User
VM Service M Ode
_________ | e | r——— ] —————— T T T T T T
Windows | VM 1 I VM 2 I VM 3 I
Server 2008 : : : :
I e N 1 v VG | vsc M
I | | |
| | | |
. : : . Kernel
: : : ' Mode

Windows hypervisor Ring 1
Mgmt . VSwitch 3
e iSCSI NIC 2 .

“Designed for Windows” Server Hardware




4 32: Parent Partition

@ Local Area Connection 4 Properties E

MNetworking | Sharing I

Connect uging:

L Corpnet

Configure. .

This connection uzes the following items:

Elient for Microsoft Metworks
Ej File and Prinker Sharing for Microsoft Networks
it bicrozaft Yirtwal M ebwark lch Protocal
i |nternet Protocol! b [TCF/IPvE]
i [rternet Protocol ! 14 [TCR/Pw4)
<o Link-Laver Topalogy wery Mapper [0 Driver

O
.

Microsoft TechNet




4412 Virtual Switches

@ Local Area Connection 2 Properties E

Metwarking | Sharing I

Connect using:

5_-: IntellR] FROA000 EB Metwark. Connection with 140 Acce

Configure...
This connection uges the following items:

O {Elient for Microsaft Mebwarks

Ol Jz!jl_.l 5 Packet Scheduler

L] H File and Printer Sharing for Microzoft Mebworks
L Microzoft Wirkual b ¢ 5

i |nternet Protocol

i |pternet Protocol
v L|r||=..-L.:|_I,u:er T|_||:u_|||_|g_|

I
O
O
O
.

Microsoft TechNet




2F i INEE: Server Core 2f&E

e Server Core}2 BGUI - tNMozg ENICE4E

ZAN

[switches& 7B 45 parent partition ?

3
q Eln_l Create Virtual Networks
S

Before You Begin

r Roles

Hyper-v

Virtual Networks

Confirmation

More about virtual netwaorks

Microsoft TechNet
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» Hyper-V R2 B & 81 Z s E E45virtual

SEE TS
pitchiz (B

> ,3 Virtual Network Manager

R VitualNetworks | A Virtual Network Propertiess ——m0m——————
s‘; New virtual network
Name: [Corpnet - Virtual Network

g’g Corpnet - Virtual Network
Realtek RTLB1638/81118 Famiy P...
Microsoft Virtual Switch

R Global Network Setting
MAC Address Range

=101 %]

=

Connection type
What do you want to connect this network to?

& External:

Realtek RTLS 1688/81118 Famiy PCI-€ Ggabit Ethernet NIC (NDIS 6.20)
V'  Allow ganagement operating system to share this network adapter

internal only
" Private virtual machine network

Microsoft TechNet
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o ML
VM RITCP/IP traffico] LAED S48 £ 1% CRUEES
NIC

o =
B> CPUEEH,
A b EN Y O] DURR T 2 BE
TCP Offload 5t = #%&Live Migration

Microsoft TechNet
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« S7#EVirtual Machine Queue (VMQ)

o HEfEH
NIC O L/(Eht DMAX &2IVM BIEC 1S5S
REEEBERIEERHEF—[Equeues

*ﬁ'aﬂ@%s |VSP
i rvirtual switchF &= (VMQ Queue ID)

E% R NICEE f2 E#¥(queues) EFEIR B 22 K NIC

« Iflizm

THRABEREDMA EREEZFET - BERAHY
/O RE (3BIIXEE)

Microsoft TechNet




Windows* 2008 Hyper-V
g 1/0 1S

- B GV B AL erede
VM i 83 B8 FIE % 7
VM

Port 2)[Port 1 VM NIC1 VM NIC2

Microsoft TechNet



Windows Server 2008 R2 VMQ

e Data packets get sorted Management OS
into multiple queues in the
Ethernet Controller based
on MAC Address and/or fBlting

VLAN tags LAN Filterin
Data Copy

e Sorted and queued data Port

packets are then routed to
the VMs by the VM Switch

e Enables the data packets
to DMA directly into the
VVMs

e Removes data copy
between the memory of SuitchURGHNNG
the Management OS and o
the VM’s memory Ethernet

Microsoft TechNet




Intel fEFBMicrosoft VMQilllzit

10000

{0[0]0)

t<10[0]0)

7000 —

6000 —

<10(0]0)

]
4000 LD
VMQ
3000 —
2000 —
1000 —
0
1 2 3 4 5 6 7 8

Source: Microsoft Lab, Mar 2009 Number of VMs

Throughput in Mbps

*Other names and brands may be claimed as the property of others. Microsoft TechNet
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® EZT%JumbO Frame Hicmsuft‘u'irh:alﬂadﬁne&nsm

‘General Advanced | Driver | Details |

Et h e r n et fra m e S The following properties are available for this netwark adapter. Click

the property you want to change on the left, and then select its value

>1,500 bytes onthe .
Ad hoc 1Z# =2 ~9k
o 10FER
RS —EZ & 68X
&=
o R
RARIE

fR1E B AIEREBHAY
CPU EHE

Microsoft TechNet




Hyper-V R2 f9Jumbo Frames

o FEERR Rz PIBINSZ IR
o« FEERNICHIENNSZIE
 BEREEE TS
« MN{ABRFE Mlm jumbo framesE&& E
Ping —n 1 —| 8000 —f (¥ 7H)

-1 (RE)

-f (FRZ2iG 3 B U8R 8lE Ethernet frames)

-n (count) (138 CoWindomciosemazcmders g
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Agenda

» Overview of Live Migration

» Typical Live Migration customer

scenarios
» Technology overview (Live Migration)

» Storage management during Live

Migration

Piicosof TechNet



ft EZLive Migration?

. Move a running virtual machine from one host to another host with no perceived downtime for the VM
VM is not aware of the migration
Maintain TCP connections of the guest OS
Building block for Dynamic Data Center through business agility, cost reduction and increase in productivity

VM is treated as a black box

. How is it different from Quick Migration?
VM is saved and restored on destination
Results in downtime for applications/workloads running inside VMs

. Both leverage same storage infrastructure — easy to move from QM to LM

—_ Live Migration E— B BRHABBEANE —

Microsoft TechNet
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an"

System Center
Virtual Machine Manager 2008 R2

Source Host Destination Host

Microsoft TechNet
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Server 2
/,'/’h 7

Day1, 8:00 Web clients
: P & &
clients are [} ¥ = S

<
connected to "
Web servers § 'S _
running in L N |y

VM1 to VM4

Server 1

During business hours, both servers are in use

Microsoft TechNet



ERIEIR3: 4 IT - EREE

Day 1, 6:00 PM:
Number of Web
clients are _
dropped, load on  WVeP clients &
Web serversis | [
reduced “ )
Dayl, 8:00 PM: ¢«
VM3 and VM4 b [
are live migrated
to Server 1
Day1, 8:01 PM:
Server 2 is
turned off Server 1

During off-peak or non-business hours,
I number of clients go down B

Microsoft TechNet



ERIEIR3: 4 IT - EREE

Day2, 7: 00 AM: )
Number of Web o d
clients are Web clients
increasing, load F/[
on Web servers { \ s
IS going up
Day?2, 7:30 AM:
Server 2 1s . 3
turned on S, 8 L 'S
Day2, 7: 45 AM: e
VM3 and VM4
are live migrated
to Server 2 Server 1

Following day as business starts, load/demand
N go up, VMs are live migrated back -

Microsoft TechNet



Live Migration#{oiE{E?

* Prerequisites:
Source and Destination computers running WS08 R2
Source and destination nodes must be part of a Failover Cluster

Files used by the VM must be located on shared storage

Microsoft TechNet



Live Migration#{oiE{E?

 Phase 1: Setup

Create TCP connection between source and
destination nodes

Transfer VM configuration data to destination node

Create a new VM on the destination node

> e

N— -
Microsoft TechNet



Live Migration#{oiE{E?

 Phase 2: Memory transfer
Transfer the content of the VMs memory to the destination node
Track pages modified by the VM, retransfer these pages

Pause the VM before the final transfer pass

N—
Microsoft TechNet




Live Migration#{oiE{E?

* Phase 3: State transfer and VM restore
Save register and device state of VM on source node
Transfer running state and storage ownership to destination node

Start running VM on destination node

Cleanup VM on source node

Microsoft TechNet




ZLive MigrationEENEFEEEIE

« Live Migration requires VMs to use shared storage
SAN LUNs managed by the Failover Clustering service
* Traditionally, each VM needs its own LUN

Volumes cannot be concurrently mounted on multiple nodes

- - -
SIS

Microsoft TechNet




Z£Live MigrationEEMNEFEEEIE

The migration of a VM with a dedicated LUN requires that the ownership of
the LUN is moved from the source to the destination node

Time-consuming, requires the volumes on the LUN to be offlined on the source node
and onlined on the destination node

Is part of the blackout period

—

SAN

Microsoft TechNet




Cluster Shared Volumes (CSV)

« Windows Server 2008 R2& 515 88 = KX RIFTIIHE
« PRI LR EE —— BRI EEE

%SystemDrive%\ClusterStorage\VolumeX

SYAWN

Microsoft TechNet




CSV # Live Migration

* Moving the files of a VM during a migration becomes as simple as closing the files
on the source node and opening the files on the destination node

» Additionally, CSV significantly simplifies the administration of the SAN

SYAWN

Microsoft TechNet
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 CSV + Live Migration
TEE? A
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3rd party Clustered File System

o SanBolic Melios
e HP PolyServe
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Live Migration &38 CSV: 2% 1

* ZHIWS08 R2 {ERT7H Ies
* HriE Hyper-V Ht

* T A PEAS EE  SRAE R L
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Live Migration &8 CSV: 5% 2

o ISCSI Target #H%E

Windows Storage Server B2 Microsoft iSCSI
Software

 HAth iSCSI Targets

Starwind iISCSI Target
SANFly

e Create Volumes

1 GB % quorum
R BRZE % CSV
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Live Migration %38 CSV: 5% 3

o 1T ENAAAX XE A8 IS
217 Hyper-V 920 E B A1
HaTE Bl EIP4A FE HENIC

« R{E) ISCSI ZE%l&
FHG -> 2 &E B T.H -> iISCSI Bi#h=s
« 5 AISCSI target
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Live Migration %38 CSV: 5% 4

« AEEEY ISCSI Target
& FH IQN (iSCSI Qualified Name)
PO R &l &0 &

« Assign volumes to target
e« ENode 1 - FARVLIEEIE - ERERLAR
£ BVt

Disk 1: fU3% Q, 12%: Quorum

Disk 2: {58 S, 12%:: CSV
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s AR EREEES

e Form Cluster
Cluster Validation Wizard

« BIAH CSV

o« RERAARFEIIA CSV




Live Migration &8 CSV: 8% 6

o Z£CSV volume #£17VM
(c:\clustervolume\volumel)

« BN REEIR
« FHRIVM
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SCVMM 2008 R2 #:E




&r:;\ Microsoft®
& System Center

Virtual Machine Manager 2008 R2

« Support for new WS2008 R2 features
Live migration: Includes compatibility checks
Network optimization: VMQ and Chimney
Hot add/remove of VHDs, Pass-through disks

« Storage migration (migrate storage of running VM —

. Rapid provisioning (templates) e

« Support for CFS (CSV and 3 party solution

« SAN-related enhancements '

Migration in and out of clusters
Support for single target iISCSI with multiple LUNg
Host maintenance mode (host evaluation) ;




AHERETR T

* Apply to all host

and host clusters

* Two options

Save-state (no

migration)

Live-migrate all

'® virtual Machine Manager - scvmm2008r2.corp.contoso.com

File  View Go  Actions Help
! B Actions B8 Columns B Jobs [@PROTps (0) .. Metworking BB Diagram /&

Virtual Machines
Host Groups

Node2.corp.contoso.com Virtual v

(& | Lhverview

=] j All Hosts
= g Cluster

i_;.:. Mode1

Refresh

Filters Start maintenance mode

s View networking
Operating system B8 rroperties
Added date

Tag Running

Running time:  00:00:41
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o & T4 EIRT,
Host state IS not monitored;
No VM creation is allowed:

No VM can be moved into the host;
Host Is excluded from any placement.

o EFHZREMITEE?

Request to remove host;
Request to start / stop VMSs;
Request to change host properties;

Microsoft TechNet
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o BT IEAEER T\ B
The next host refresher will update host to its
current state;
No VM is auto-migrated back;

No VM Is auto-restarted:;

Host iIs now available for placement. /i

Microsoft TechNet



FE O EEE TechNet 1BEAEE ?

o 5B TechNet E&HH1ilT AR
http://www.microsoft.com/taiwan/technet/flash/

 %JBd TechNet Plus
http://www.microsoft.com/taiwan/technet/

o 2 TechNet A9;EE] ,
http://www.microsoft.com/taiwan/technet/

o & TechNet I EAMREAIRFTE
/http://www.m|crosoft.com/ta|wan/technet/webcast
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