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Importance

> There are a number of ways to create a virtual machine.
Choosing the correct method can help you save time and
make the deployment process manageable and scalable.
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Lesson Objectives

> Describe a virtual machine
> List the virtual machine hardware
> Display a virtual machine’s files




What Is a Virtual Machine?

>

It is a set of virtual hardware
on which a supported guest
operating system and its
applications run.

It is a set of discrete files.

A virtual machine’s

configuration file describes
the virtual machine’s
configuration, including its
virtual hardware.

m Avoid using special
characters and spaces in
the virtual machine’s name.

Application

Operating System

Hardware

Virtual Machine

MyVM. vmmx

guestOS = “winnetstandard”
displayName = “MyVM”
(etc.)




<VM_name>.vmx Virtual machine configuration file
<VM name>.vmdk File describing virtual disk characteristics
<VM_name>-flat.vmdk Preallocated virtual disk file that contains the data
<VM name>.nvram Virtual machine BIOS
vmware.log Virtual machine log file

vmware-#.log

(where # is number starting Files containing old virtual machine log entries
with 1)
<VM_ name>.vVSwp Virtual machine swap file
<VM name>.vmsd File that describes virtual machine’s snapshots

Additional files can exist if snapshots are taken or raw disk mappings are added (to
be discussed later).

VMware vSphere 4: Install, Configure, Manage — Revision B
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Wiew: [Datastores Devices |
Click the Storage link Datastores |
. . . Identification i Status | Device i Zapacity |
In the Conflguratlon tab- Bl sharedyms & Normal DiSC Fibre Channel...  99.75GE
Ed  Storaget 5 Marmal I'rical YMware Disk, 7.0 GE
H h B NFS_Library g RS DSt Ty 1,008,386
Right-click a datastore |Z &~ : s
1 1 4 PrivateD4 Alarm ko 4,75 B
to browse its files. B Private
Fename
Delete
Refresh
[_:;‘ atas ue wser [Storagel] | T
g = |
& s | E:il @ @ = X @ Copy ko Clipboard Chrl4iC
Falders ISearch ! [Storagel] ¥M-for-StudentA
= 4 Mame _ | Size | Type | Path
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ﬁl dvsData WM-For-Studentd. nvram .48 KB Mon-volatile me,..  [Storagel]vM-for-Students
ﬁi’j aAucEled ¢ | wmware-1.log 40.04 KE ¥irtual Machine ... [Storagel] ¥M-For-Students
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Displaying Files Using the Storage Views Tab

Click the Storage Views tab.

Select Show All Virtual Machine Files from the menu.

Last Update Time:

‘Showe all Wirkual Machine Files - Mame, Path or File bype conkains

wrmware-1,log [Storagel] YM-For-Studentavrware-1.log Log Storagel
YM-For-Studentd, wmdk [Skoragel ] WM-For-Student b Yr-for-Student s, erndk: Disk Descriptor Storagei
WM-For-Studentd, vmsd [Storage1] ¥M-For-StudentaYM-for-Student A, wmsd Snapshot List Stn:n_raljel
WI-For-Student A, wrf [Stnrai;el] YWi-For-StudentaM-For-Student ., vmxf Extended Configuration ‘Storagel
vmware, log [Storagel] YM-For-Studentavmware. log Lag Storagel
YM-for-studenta-flak,wmidk [Storagel] MM-For-StudentaviM-For-Studenta-Flat, sondk Disk Extent Storagel
WM-For-Studenta-a45Fde0g. . [Storagel ] WM-For-Studenta/YM-For-StudentA-a45Fde09, .. Swap Storagel
WM-For-Skudentd, meram [Storagel] YM-For-StudentaYM-For-Student s, meram Bl RLAM Storagel
WM-For-Studentd, vm [Storagel ] WM-For-StudentAYM-for-Students i Configurakion Storagel




Virtual Machine Hardware

1 IDE
controller

255GB Y
RAM

VM chipset
1 CPU (up to 8
CPUs
with VMware
SMP)

Up to 3 ports Up to 4 ports

Parallel Port Serial/Com Ports

1—10 NICs

1-4 SCSI adapters;
1—15 devices per adapter

1 floppy controller

Up to 2 floppy
drives




CPU and Memory

Up to eight virtual CPUs
(VCPUs)

> Virtual SMP license required

> Also depends on number of
licensed CPUs on a host and
the number of processors
supported by a guest
operating system

Maximum memory size
(up to 255GB)

2 Amount the guest operating
system will be told it has

Virtual Machine




Virtual Disk

Datastore

Virtual
Machine

Parameter Sample value

Virtual disk size 4GB

Datastore MyVMFS

Virtual disk node 0:0

Virtual storage adapter  LSILogic (or BusLogic)

Virtual disk files <VM name>.vmdk and <VM name>-flat.vmdk

Advanced setting: Mode | Independent — Persistent or nonpersistent




Virtual NIC

The following network adapters
might be available for your virtual
machine:

vlance — Also called PCNet32,
supported by most 32-bit guest
operating systems

vmxnet — Provides significantly
better performance than vlance

Flexible — Can function as either a
vlance or vmxnet adapter

e1000 — High-performance Virtual Machine
adapter available only for some
guest operating systems

Enhanced vmxnet — vmxnet
adapter with enhanced
performance

vmxnet3 — Builds on the
Enhanced vmxnet adapter




Other Devices

CD-ROM drive

& Connect to CD-ROM or
ISO image.

Floppy drive

> Connect to floppy or
floppy image.

Generic SCSI devices
(such as tape libraries)

= Can be connected to
additional SCSI
adapters

Virtual Machine




Virtual Machine Console

E'j-_-'-f ¥C-QUAILD4.ymeduc.com - ¥Sphere Clienkt
File Edit View Inventory Administration  Plig-ins.

Ao r
LR

Send power changes
to virtual machine.

Access virtual ﬁ £y Home b &8 Inventory [ [F] Hosts and Clusters

machine’s guest 0 W s 8 &G ﬁ‘

operating system.
Send Ctri+Alt+Del to I - console
guest operating wis oo Gpe icon

system.

> P_ress CtrI+AIt+Ins in
virtual machine
console.

Press Ctri+Alt to
release cursor from
virtual machine
console.

IEl @ WC-QUAILD, vrneduc, cormn




VMware Tools

E'jé-li yhaucel4-1 on sc-quaill4.ymeduc.com

VMware Tools installs into
guest operating system
like an application.

Features include: ML Sy S
Optiors | Devices | Serpts | Shared Folders | Stink | About |

> Device drivers

R o b e R R S i

Virtual machine heartbeat ﬁﬁ

W mwﬂmetn ol it the taskbar,
¥ Notify i upgrade is available, Upiarae I
Memory management = VMware

Tools
icon

Improved mouse

Support for quiescing a file
system

Time synchronization

Ability to gracefully shut
down virtual machine

P & |[& vmware Tools Proper...




Provisioning a Virtual Machine

Several methods for creating virtual machines:

>

Use the Create New Virtual Machine wizard.
Import a virtual appliance.

Deploy a virtual machine from template.
Clone a virtual machine.

Use VMware vCenter™ Converter.

Use VMware vCenter Guided Consolidation.




VMware Products for Provisioning Virtual Machines

VMware vCenter Lifecycle Manager

Task Automated Intelligent N
* Provisioning * Deployment * * Decommlssmmng

VMware Lab Manager

> Allows you to create and manage a library of commonly used
configurations and dynamically provision them in seconds




Lesson Summary

= A virtual machine is a discrete set of files that is located in a
datastore.

> Display a virtual machine’s files using the host’s
Configuration tab or Storage Views tab.

> VMware Tools provides features such as enhanced device
drivers, improved mouse movement, and a virtual machine
heartbeat.
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Lesson Objectives

2 Provision a virtual machine
m Create the virtual machine
m Install the guest operating system into the virtual machine

m Install VMware Tools into the guest operating system

= Describe how to import a virtual appliance




Creating a Virtual Machine: Launch Wizard

Create a new virtual
machine in the \_leare 51 () VC-QUALLD4.vmeduc.com
vCenter Server inventory. = [l Training

E'@? Lab Servers

2 |n the Hosts and Clusters St
view, select a datacenter, |
cluster, or host. *ET Mew virtual Machine. .,

In the VMs and
Templates view, select a

datacenter or folder. = () YC-QUAILD4.vmeduc, com
Trairi
Launch the Create New = ﬁram'ng | Getting 5t

Virtual Machine wizard. B! T g7 newFolder

Chrl+F
11 H ” I+ TH . L ; : s
= Perform a "typical” or = [ GY Mew virtual Machine...  Ctrl+n
custom” configuration.




Choosing the Typical Configuration

Information needed for a typical configuration:
Virtual machine name and inventory location

Location in which to place the virtual machine (cluster, host,
resource pool)

Datastore on which to store virtual machine’s files
Guest operating system and version

Disk parameters for creating a new virtual disk:

m Disk size

m Disk-provisioning settings:

o Allocate and commit space on demand (Thin
Provisioning)

o Support clustering features such as Fault Tolerance




Choosing the Custom Configuration

Additional information needed for a custom configuration:
> Virtual machine version (version 7 is the latest)
Number of CPUs and size of memory
Number of NICs, network to connect to, and network adapter type
SCSI controller type

Whether to create a new disk, use an existing disk, use an RDM, or use no
disk
Additional disk-provisioning settings:

m Store virtual disk with virtual machine or in a different datastore

m Virtual device node (for example, SCSI(0:0))

m  Mode-independent (persistent and nonpersistent)

You can also edit the virtual machine settings before completing the
creation task.

> For example, attach an ISO image to the virtual CD-ROM device.




@vﬁauceﬂci—l on sc-quaill4.ymeduc.com =10 =]
Fle Wiew YM |

m 0| B8 @B @

Install the Windows Server 2AB3, Etandard Edition Setup
guest

= Plea.}s‘e -I:-;ai::l while Setl:Lllp cupieslfliles

to the Wi ps inst ti 3 e

operating
system
into the

Virtual Setup is copying files... 7
machine. —

Copying: apps_sp.chm |

To release cursor, press CTRL + ALT
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Installing VMware Tools

Install VMware
Tools.

= Right-click virtual
machine in the
inventory, then
choose Guest >

Install/Update
VMware Tools.

4-1 on sc-quaild4. ymeduc.com

Inkternst
Exploret

deskkop.ini

wWelcome to the installation wizard for
YMware Tools

The installation wizard will install ¥Mware Tools on your
computer, To continue, click Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

Ta release cursor, press CTRL +ALT




Virtual Appliances

Preconfigured virtual machines:

. . -'_'.-". .\'E—QUﬂILﬂ-'-L?n'IEdI.IE.EDI'I'I - ¥Sphere Client
> Usually designed for a single S

purpose (for example, a safe File | Edit Wiew Invertory Admiristration Flug
browser or firewall) wew

> Deployed as an OVF template Deploy OV Template. .

Expart

Available from the VMware Virtual |  q.on
Appliance Marketplace

Briowse WA Marketpian:eﬁ i

> http://www.vmware.com/appliances T

Upload into vCenter Server using Ewit
the vSphere Client.




Deploy OVF Template

L-". _ ¥C-QUAILD4.vmeduc.com - vSpher Another way to deploy a virtual
File |[Edt view Inventory Adminisrsth  @ppliance: Deploy from an OVF

: template.
Deplay OVE Template. .. i#l Deploy O¥F Template

I \EWFF Source

Select the source location,

Repork

Browse W H’Iarketpian:eﬁ i

Source

OYF Template Dietails
Print Maps Mame and Location
Dataskore

Exit Ready bo Complete

 Deploy From Fie:

p e -
e




In this lab, you will create a virtual machine using the
Create Virtual Machine wizard.

1.

S

Create a virtual machine.

Install a guest operating system in a virtual machine.

Create a virtual machine on an iISCSI| VMFS datastore.
Import a virtual machine into the inventory.

Install VMware Tools into a Windows guest operating system.

Enable time synchronization between the virtual machine and
the host.

Copy class lab files to your virtual machine.

VMware vSphere 4: Install, Configure, Manage — Revision B
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Lesson Summary

Using the Create Virtual Machine wizard is one way to create
a virtual machine.

Always install VMware Tools into a virtual machine.

Virtual appliances are preconfigured virtual machines and
can be imported from Web sites like the Virtual Appliance
Marketplace.
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Lesson Objectives

> Create a template
= Deploy a virtual machine from a template
= Clone a virtual machine

> Allow guest operating system customization by vCenter
Server




What Is a Template?

= @ YC-QUAILO4, vrmeduc, com Lab ¥M Template

= % Training :
ﬁ Lab WM | | Getting Started’: BSNNGE OB - Resource Allocation | Tasks & Events

emplates e
|_| i) :.. Ehtﬁéi

Guest O5; Microsoft Windows =P Professional (32-bit)
¥ Yersion: 4
CPLL 1 wZPU

A master copy of a virtual Mesriiy) Zeld
. Memory Overhead: 109,02 MB
machine used to create | | |
.. . Wiware Tools: Mok running
and provision new virtual IP Addresses: |

machines DHS Name:
Skate: Powered O

An image that typica"y Host: se-quailld, vmeduc. com
includes a guest operating ARG Taks

system, a set of ComanaE

applications, and a
specific virtual machine
configuration

&8 Deploy virtual Machine from this Template
@ Convert ko victual Machine




Creating a Template

Clone to template

Convert to template o7

r:l-':_ ‘_':.!'
' SN Template 3 @
£ 3




Viewing Templates

There are two ways to view templates:
> Use the VMs and Templates inventory view.

> Use the Virtual Machines tab in the Hosts and Clusters inventory
view.

:: "'_I"I Q Home | g Inventory P E Hosks and Clusters

@f.ﬁ

= @ WC-QUAILD4, vrneduc, com sc-quaill4.ymeduc.com ¥YMware ESX, 4.0.0, 16290
=

% Training ;
= Lab Servers § | Selfing Skarbed . SURMmary

=

(L WM-For-Students

Gt w3auceld-1 _ 5
sC-quaild? vmeduc, com T3 : Pawered ON ﬂl Normal
d “owered OFF @ Normal
; Powered OFfF @& Normal




Updating a Template

To update a template:

>

>

Convert the
template to a virtual
machine.

Place the virtual
machine on an
isolated network to
prevent user
access.

Make appropriate
changes to the
virtual machine.

Convert the virtual
machine back to a
template.

g Home b &) Inventnry [ % WYMs and Tempiates

= @ WC-QUAILO4, vrneduc, com
= % Training
= £ Lab ¥Ms
Ch wSauced-1

B ﬁ? Templates

General

auest 05

Microsafk YW

ﬁl Tempo Clone. ..
Convert to Yirkual Machine. .. 2




Deploying a Virtual Machine from Template

To deploy a virtual machine, provide such information
as virtual machine name, inventory location, host,
datastore, and guest operating system customization
data.

= (i) YC-QUAILD4, vmedue, com Lab ¥M Template
=l @ Training

= ﬁ? Lab WMs iaetting Starked . ERSTEETRY
G vSauce0d-1 e
. General
= ﬁ' Templates eneral
L [Lak || Guest Os: Micros:

ﬂ Temg i_lone...

Convert bo Yirtual Machine. ..
G Deploy Wirtual Machine From this Tempiate. G
P ——

—————




Cloning a Virtual Machine

- Clone
Cloning is an

alternative to

deploying a

virtual machine.

A clone is an Clone to template

exact copy of the

virtual machine.

The virtual

machine being Convert to template

cloned can either @ i

be powered on or ' = =

powered off.




Customizing the Guest Operating System

During cloning or deploying from template, you have
the option of running the Guest Customization wizard.

> The wizard lets you create a specification you can use to
prepare the guest operating systems of virtual machines.

> Specifications can be stored in the database.

= You can edit existing specifications using the Customization
Specifications Manager.

Customization of a clone’s guest is recommended to
prevent software and network conflicts.




Deploying Virtual Machines Across Datacenters

Virtual machine

deployment is FE-l @ —
allowed across '

datacenters. R @ @“ ﬁ‘@‘% o

_ = @ YWC-CUAIL04, ymeduc, com 7 Lah ¥M Template
= Clone a virtual =l [ Datacenter A

machine from one [ Testums
ﬁ] Production YMs

b gF] Inventory [ 6y ¥Ms and Templates

Zetkirg Skarted Summary S =

datacenter to 51 [y Datacerter 8 General

another. =l ﬁ? Test YMs Guest 05 Microsoft W
@ ySauceld-1 WM Yersion: 4

Deploy from a =Fa Tenilae CPL; 1 wCPL

Lab Memary; 256 MB
& ﬁ] F'ru:uducl:lcun VM5 Memory Overhead: 109,02 MB

template located in

one datacenter to a
virtual machine in a
different datacenter.




Lab 10

In this lab, you will deploy a virtual machine from a
template and clone a virtual machine.

1. Configure guest operating system customization on vCenter
Server system.

2. Create a template.
3. Deploy a virtual machine from a template.
4. Clone a virtual machine that is powered on.




Lesson Summary

>

>

A template is a master copy of a virtual machine used to
create and provision new virtual machines.

Deploying a virtual machine from template should be the
preferred method for provisioning virtual machines, over
creating a virtual machine using the Create Virtual Machine
wizard.

Another way to provision a virtual machine is to clone a
virtual machine that is either powered on or powered off.




-
(b
T
)
>
o
o
O
-
D
hd
-
)
O
>
(b
-
©
S
=
>

4
c
O
7]
0
()

-




Lesson Objectives

> Describe the capabilities of vCenter Converter
> Import a system into vCenter Server
> Describe hot cloning and cold cloning




vCenter Converter is a vCenter Server additional module
used to import, export, or reconfigure physical or virtual
machines or system images.

> Convert the following types of systems to virtual machines and
import them into vCenter Server:

Physical machines

Virtual machines, such as VMware Workstation, Microsoft Virtual Server
2005, and Windows Server 2008 Hyper-V

Third-party backups or disk images
Restore VMware Consolidated Backup images to virtual machines.

Export vCenter Server virtual machines to other VMware virtual
machine formats.

Customize virtual machines (for example, change the host name or
network settings).

standalone version of vCenter Converter is also available.

VvV VYV

>

VMware vSphere 4: Install, Configure, Manage — Revision B
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vCenter Converter Components

PCs and servers to be
converted
(physical or virtual), with
vCenter Converter
agent

VMware vSphere ™
Clients with vCenter
Converter client

vCenter
Server ESX™/ESXi
hosts
vCenter Converter
server
(same or separate
system from vCenter
Server)




vCenter Converter Requirements

Install vCenter Converter on the vCenter Server system or on
a separate system.

Allocate disk space for the various vCenter Converter
components:

> vCenter Converter server files, vCenter Converter CLI, vCenter

Converter agent files, vCenter Converter client files, and the
installers

> Approximately 300MB of disk space is needed for all components.

Memory requirements depend on whether hot or cold cloning
is performed

2 Hot cloning — 350MB of memory is required on source physical
machine.

> Cold cloning — At least 264MB of memory is required on source
physical machine; 364MB or more is preferred.




Cloning and system reconfiguration steps are used to
create and reconfigure the virtual machine.

> Cloning — Create a cloned disk, where the cloned disk is a virtual
disk that is an exact copy of the source physical disk.

> System reconfiguration — Adjust the migrated operating system to
enable it to function on virtual hardware.
vCenter Converter supports hot cloning and cold
cloning:

> Hot cloning — Clone a source machine while the operating system is
running. The source machine can be accessed remotely.

2 Cold cloning — Clone the source machine when the operating
system is not running. Cloning can be performed locally, where
Converter runs on the source machine.

VMware vSphere 4: Install, Configure, Manage — Revision B
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Remote Hot Cloning of a Physical Machine

Stage 4: Cleaning Up

vSphere Client with vCenter
Converter client plug-in

vCenter Server with vCenter
Converter

running
physical machine

customization opt

source
volumes

\

source

destination

vCenter Converter agent removes all traces from the source machine.




Local Cold Cloning of a Physical Machine

Stage 4: Cleaning Up

Host managed by

vCenter Server
physical machine

Converter - volumes

source

destination
volumes

image in
RAM disk

source

\

User removes boot CD and reboots the source physical machine. The virtual machine is ready to run.




Importing a Physical System

= [ WC-QUAILD4, vmeduc. com se-quailiid.yrred e cor

=l @ Training . Import Wizard
=] " Zekting Skarke:

Source Type
few Yirbual Machine. ..

Mew Resource Poal, .,

Mew wapp,..,

; Sbep 1! Source o
G Source Type st do you wart to import?
Enter Mainkenance Mode Source Login
add Permission. .. Source Data I_Ehysical Camputer

Step 2: Destination 5 P
Shep 3 Customization w3phere Virbual Machine
Host: Profile Step4: Schedule Task |Other
Ready ko Complete

alarm

Shut Down
Enter Standby Mode
Reboaot

Poweron

Fepork Summary. ..

Repart Performance. ..

Q Import Maching. ..




Disk-based cloning

Transfers all sectors from all disks and preserves all volume
metadata. It supports all basic and dynamic disks.

Used for cold cloning and importing existing virtual machines
Volume-based cloning

Creates all volumes in the destination virtual machine as
basic volumes, regardless of type of corresponding source
volume

Used for hot and cold cloning and for importing existing
virtual machines

Performed at the file or block level, depending on your size
selections

VMware vSphere 4: Install, Configure, Manage — Revision B
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Changes to Virtual Hardware

Most applications function correctly.

Watch for applications that depend on:
> Specific hardware characteristics
> Different serial numbers
> Software licensed to MAC addresses
> Special graphics cards




Lab 11 and eLearning Activity

In this lab, you will use vCenter Converter to create a
virtual machine from an existing system.

1. Prepare a system for hot cloning.
2. Hot-clone a system.

In this eLearning activity, you will view a self-paced
demonstration on how to convert a physical machine to
a virtual machine using the vCenter Converter boot CD.

= Ask your instructor for access to the eLearning module.




Lesson Summary

> vCenter Converter is a vCenter Server additional module
used to import, export, or reconfigure physical or virtual
machines or system images.

vCenter Converter can also be used to restore Consolidated
Backup images to virtual machines.

Cloning of a physical machine can be done in a hot mode,
while the physical machine continues to run.
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Lesson Objectives

> Describe the Guided Consolidation architecture
2 Understand how Guided Consolidation works

m Find physical systems
m Analyze physical systems

m Convert physical systems to virtual machines




Guided Consolidation enables you to streamline your
datacenter by transforming your physical machines,
running business applications, into virtual machines.

2 Recommended for small IT environments
Consolidating your datacenter involves the following:

> Find — Search for and select physical systems that you want
analyzed.

> Analyze — Analyze the physical systems and collect
performance data.

> Consolidate — Compare performance to available host
resources, convert physical systems to virtual machines, and
import virtual machines into vCenter Server.

VMware vSphere 4: Install, Configure, Manage — Revision B
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Guided Consolidation Architecture

Guided Consolidation depends on the vCenter

Collector, vCenter Provider, and vCenter Converter
services.

vCenter Collector
Service
(discovers domains
and systems within
domains)

vCenter Converter

Service database
(can run on vCenter on vCenter
Server system or on Server
separate machine)

vCenter Provider
Service (helps the
Collector by
communicating with
target systems and
passing data back to
Collector)

vCenter Server




Guided Consolidation Prerequisites

Guided Consolidation requires that your VMware
vSphere is populated and that you provide credentials
to the target physical systems.

Ensure that vCenter Converter and Guided
Consolidation plug-ins are installed and enabled in the
vSphere Client.




Finding Physical Systems to Consolidate

Eﬁ Home [ g Solutions and Applications [ qﬁ Guided Consolidation @ WC-QUAILODY wineduc, com

Click Start Analysis to find
systems on the network to
analyze.

Guided Consolidation

Which physical computers should you virtualize bo best
Guided Consolidation will analyze your pheysical compute
wirkualization, Click Start Analysis ba add compukers ba al

>

Search for systems by computer
name or |IP address, or within a
domain.

= add To Analysis

i consider Far consclidation, Click Add ko ,ﬁﬁa(ysrsta begin analyzing these

' Enter the physical computer
2y are goﬁd_c g < For consolidal

ca’mpj.sﬁ:eus and to detel
& Marisally specify ﬂfeftammﬁém
-i’pgpgfer mm?‘*‘ |SVR a157-249]
{example: hostname. domain.com, :b.c.d, vy, )

1P Rangs: |
{examplet a.b.cxc- 2o

Fletamer | Browse... |
(st of computer names or IR addresses, ane per finei

) .aséleetﬂfheetompgtérs"b'_?ﬁamaim

e
Marne or Analyzing contains: ':-,I i " ilear

[dvabang |

:Daméln: jS.'ehact & domain:




Analyzing Potential Candidates

N | GEtting Startedy, AR TSR T acks

Select one or more computers wou wish to consolidate, then click the Plan Congolidation button,
| Physical Computer | System Model | CPL Info | Memory Infio | Status

g MKTG1 intel 3912 1x2.9GH:z 1GE *#+  Preparing for analysis
g MKTG2 intel 3912 1x2.9GH:z 1GE *#+  Preparing for analysis

| Confidence | CPU Usage | Memory Usa

Statistics are collected on each host.
2 10-12 metrics total: CPU, memory, disk, network
> Columns populated as information obtained
Data is compared to host resources to get recommendation.

Confidence metric is calculated.
> Refers to the reliability of the recommendation

> Recommendations based on longer periods of analysis, and
therefore more performance data, receive a higher level of

confidence




Consolidating Candidates

After analysis, select the systems you want to convert.

vCenter Server selects appropriate destinations and

configuration parameters for each resulting virtual
machine.

o ¥C-40.vid40.ymware.com - ¥Mware Infrastructure Client
File Edit Wiew Inwentory Administration Plug-ins Help

ﬁ ﬁ |ﬁ Home [ g Solutions and Applications [ @ Guided Consolidation

¥irtualCenter Server: vi-40

iGetting Starteds RS asks | Configuration

Guided Consalidation is analyzing thesa computers:

Physical Computer | 1P Address [ CPUTRFo | Memary Info | Status | Confidence | CPU Usage | Memary Usage |
A

iiﬂ i a IS ) AT

P v . n PP
WVC40-STANDALONE 10,21.68.78 2/1.60G... Z2043MB +#+ Ready for consolidati,.,  +sss High 227 MHz 1921 MB
E Mo TRIVER MCINE 1N ema 1 a0 N4 MR 2aa. Baadh For coneolidaki asas Hich Ery (=}

Virtualize one candidate at a time.

Add To Analysis. .. | Set Authentication. .. |




Capacity Planning with vCenter CapacitylQ

CapacityIQ allows you to: VMware vCenter CapacitylQ

> Perform “what if” impact
analysis to model the
effect of capacity

changes % .ﬁf

|dentify and reclaim

inefficient, unused 'vm VM | VM VM vm1 VM| VM | VM
nefhore o s,y e

capacity shortfalls and
bottlenecks

Physical Servers




eLearning Activity

In this eLearning activity, you will view a self-paced
demonstration of how to analyze a physical machine
and convert the physical machine to a virtual machine
using Guided Consolidation.

> Ask your instructor for access to the eLearning module.




Lesson Summary

> Guided Consolidation allows you to consolidate your
datacenter by

m Finding physical systems in one or more domains

m Analyzing these physical systems for potential consolidation
candidates

Converting the best candidates to virtual machines and
importing them into vCenter Server
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Lesson Objectives

= Understand the various virtual machine settings and options
2 Add a hot-pluggable device

2 Increase the size of a virtual disk using Hot Extend

> Add an RDM




A virtual machine’s [ vSauce04-1 - Virtual Machine Properties
configuration can be dREE fo i)
m0d|fied using |ts ™ show &l Devices Add... HEmine
Properties dlalog box. Hardware | Summary
. (BB Memory 364MB
> Add virtual hardware. & crus 1
El Wideo card Yideo card
Some hardware can be = YMCl device Restricted
added while the virtual i Floppy drive 1 Client Device
machine is powered on. 2y CODVD Drive 1 [MFS_Library] ClassFiles. ..
. B Mebwork adapter 1 dvPortGroup (Productio, ..
> Remove virtual hardware. ) 5CSIcontraller 0 L5I Logic Parallel
> = Hard disk 1 YWirkual Disk.

Set virtual machine options.

= Control a virtual machine’s
CPU and memory
resources.

VMware vSphere 4: Install, Configure, Manage — Revision B
Copyright © 2009 VMware, Inc. All rights reserved. Module Number 7-70



Hot-Pluggable Devices

HOt-pluggable = Add Hardware

H Device Type
deVIces are USB what sort of device do wou wish ko add to vour virtual machine?
controllers,

Ethernet adapters,

= Device Type i £ :.-'- ; _ - i, -lf :. = _.,,..: = l: o
hard disks, and sl b Ctctats Choase the bype af device you wish ta add,

SCSI devices. NED serial Port (unavailable) -~ Infarm:
& Parallel Port (unavailabls)

CPU and memory AE Floppy Drive (unavailable)

ELDjovD D ilabl
can also be added y = LISIIEIII Cnntr!::riunavala "

While the Virtual -:!-:'Z PCI Device (unavailable)
. . EBEthernet Adapker
maChlne IS &3 Hard Disk

powered on. 5051 Device




Increasing Virtual Disk Size: Hot Extend Feature

Hot Extend

2 |s used to increase the size of a virtual disk

> |s supported for vStorage VMFS flat virtual disks in persistent
mode and without any virtual machine snapshots.

Using appropriate tools, the guest operating system
can dynamically grow the file system to use this new
allocated disk space.




E"—.ﬁ?ﬁauceﬂd—l - ¥irtual Machine Properties

Hardwate !'Dpticlns ! Restirces ! Wirkual Maching Yersion: 7
— Dijsle Fils
I show &1l Devices Add... ReHiE | i[:.'tclraqei] wSaureld=1ivSanceid-1 wmdk
Hardware | Summary | _ -
Wl Memory 264 ME — Disk Provisioning
i crus 1 Type: Thick,
Q Yideo card Wideo card Privisioned Size: I 2D|'_'ij iGEi :_J
= YMCI device Festricked _ S
& Floppey drive 1 Client Device Maximum Size (GE): i
% CO/OND Drive 1 [MF3_Library] ClassFiles. ..
BB MNetwork adapter 1 dvPortGroup {Produckio, . -~ ¥irklal Device flods o
@- SCSI controller 0 L5I Logic Parallel lf,f STCDH Hard disk 1 Increased from
= Harddisk 1 Virbual Disk. 2GB to 20GB
=& Storage ’ Format new space within the
i [F-Ey Removable Storage .
REDE e guest operating system.
------ Disk. Maniagernent 4] |
i"'rj __& Services and Applications
&dpisko | I
Basic {E } ................ “F
19,99 GB 11,99 GB NTFS 4 |18.00 GB
Online |Healthy {Svstem) <~ A Unallocated

VMware vSphere 4: Install, Configure, Manage — Revision B
Copyright © 2009 VMware, Inc. All rights reserved. Module Number 7-73



Creating a Raw Device Mapping

To create an RDM, Virtual SCSI Node:
go to the virtual sepio
machine’s Properties
dialog box and add a hard
disk device of type raw
device mappings.

ext3 or
NFS

"lunqg.ymdE

_ VMFS




Virtual Machine Options

',' vSaucel4-1 - ¥irtual Machlne Properties

e R

i fS\'éEEng_s I =§ummar_$f

. General Options whauceld-1
wApp Options Disabled
Whware Tools System Default
Power Management Suspend
Advanced

zeneral Mormal —';.'@i;ﬂiﬂ%:c}ﬁﬁé" o

ZPUID Mask, Expose Mx flagto ... [[‘Et;:nrageﬂ vsﬁunqﬂ-#ﬁlf
Boot Cptions Delay 0 ms

Paravirkualization Disabled
Fibre Channel HPTY Mone —(Guest Opéré'ﬁng Siysten
CPLIMMLL Yirtualizakion Aukarmatic r' M|.;,rg5ﬂfr; W|r,||j|35.5|5
Siwnapfile Location Use default settings (“1 e

€ Novelihitiiare:

General Options € S

. ¢ Othet

VApp Options it

[Micrasoft Windaws Server 2003, Standard Edition (32-bit) ]

VMware Tools

Power Management
Advanced




Options: General Options

'—' y5aucel4-1 - ¥irtual Machine Properties

i -msc-'s

,Sl-e-loo-_l_gom?l-w‘é l.._._:_‘_.‘. ERE %
- o e .«.--':' £

i f‘E%EE‘ihg_s.

General Options

whauceld-1

vapp:Options
WYMware Tools
Power Management
Advanced
izeneral
CPLID Mask
Book Opkions
Paravirtualization
Fibre Channel MPTY

Swapfile Location

ACPUMMU Virkualizakion:

Dizabled
Syskemn Default
Suspend

Maormal

Expose Mx flagko ...

Delay 0 ms

Dizabled

Mone
Autornatic
IUse defaulk settings

Asitecne heron 7

IvSauceD“r- 1 <<

VM display name
N —

—irtual Machine Corfiguration File
[Eﬁ%magei»}“v&meﬁﬁh%‘ameﬁ# 1oy, —

.vmx file location

-~ wirtual Machine Working Lacation
[[ﬁ%prageﬁ vﬂ-auu&ﬁ*“l:*‘

ﬁ
4—[ VM directory

wﬁ' Jﬂrcrtgéj:FrW s . )
= it Guest operating

system type

o ngmre,llmetwaare
r Eﬁa;rls

& other
Mersion:

[icrosoft windows Server 2003, Standard Ediion (32:by =]




Options: VMware Tools

Lauceld-1 - ¥irtual Machine Properties

= i e FrTETE
b ;.—;.;.-.*_EE.EVL TRT A i

s -
-

cHifgs

. izeneral Opticns

Advanced
General
CPUID Mask,
Book Options
Paravirtualization
Fibre Channel MPIY

SCPUMML Wirtualization

SI;vapFile Location

vSauceld-1

Mormal
Expose My flagto ...
Delay 0 ms

Disabled

More
Sukarnatic
Use default settings

L=l

i: |5}:'sten'r Default (Shut Down Guest)

ﬂ:ﬂ; System DeFauIt'l_{_S_uspenu_:I_]_l

D> Power on | Resume virtusl

% |5}f5tem DeFauIt'l;_F_lestart Gues_l;;l :

Customize power
button actions.

" When to run

VMware Tools
scripts

\,

Update checks
and time sync.




Options: Power Management

= vSauceDd-1 - Virtual Machine Properties

Hardware OPtians |Resources | it Machin
izeneral Options wSauceld-1
wipp Opkions Disabled
WMware Tools Syskem Default

A

Advanced
izeneral Mormal
ZPUID Mask: Expose Mx Flaghko ...
Book Options Delay 0 ms
Paravirtualization Disabled
Fibre Channel MPIY Mone
CPUIMMU Yirkualizakion: fukamatic T
5'.:'-.'a|:I|:i|E.' Location Use default setkings

Suspend or standby
the guest operating
system gracefully.

Wake on LAN.




Advanced: Boot Options

iy

"}-"- | vSauce04-1 - Virtual Machine Properties

._:___--< e "’L A ST
s JE_ .ﬁiﬁ‘_&%.ﬁ. e ok (&

e

General Options
wapp:Cptions
Whlware Tools
Power Management
Advanced

zeneral

CPUID Mask:

wSauceld-1
Disabled
Syskemn Default
Suspend

Mormal
Expose Mx flagko ...

‘Boot Options

Celay O ms

Paravirtualization

Fibre Channel MPIY
(CPUSMMU Yirkualization
SL;‘-.IEIZIF“E Location

Disabled

Mone
Automatic
IUse default setkings

Delay power on.

Advanced options usually do not need to be set.




Paravirtualization, supported by some guest operating systems,
makes a guest operating system aware that it is running inside
a virtual machine rather than on physical hardware.

E‘eﬁvﬁauceﬂd—l - ¥irtual Machine Properties

Hardware 2pkions I Fesalrces l Yirbual Machin
S&ttings | Summary WMI is a paravirtualization standard supported by some
imeneral Options wSauceld-1 quest aperaking systems. Guesks Ehat recognize VT will
vApp Options Dicablad gain significanthy: improved performance with WMI suppaort,
YMware Tools System Default
Power Management Suspend Gauest operating systems which do not use YL will gain no
advanced petformance benefit from this suppart.

General Mo Enabling ¥MI support will restrick the wirtual machine's
ZPUID Mask, Expose MNx Flagto ... cornpatabiliby For WMokion and some okher migrations, to
Book Options Delay 0 ms other hosks which offer YMI support,

Paravirbualization Enabled '

Fibre Channel NPTV Mone v _ o

CPLMMU Yirtualization Aukomatic Support YMI Paravirtulization

Swapfile Location Use default setkings

VMware vSphere 4: Install, Configure, Manage — Revision B
Copyright © 2009 VMware, Inc. All rights reserved. Module Number 7-80



Swap File Location

Each host or cluster can have a custom swap file datastore
location defined.

[ ySauceD4-1 - ¥irtual Machine Propetties
= -EE'I ar e e e
| = 17~ Swepfie location-
General Options wSauceld-1 'F -
vApp Cptions Disabled A e e e S

YWMware Tools System Defaulk
Fower Management Suspend
Advanced
General Mormal
CPUID Mask, Expose Mx flagto ...
Boot Options Delay O ms
Paravirtualization Enabled
Fibre Channel MPTY Mone
ACPUSMMU Yirkualization Aukamatic

= et




Lab 12

In this lab, you will modify a virtual machine’s hardware
and add a raw LUN to a virtual machine.

1. Madify a virtual machine’s disk, memory, and name.

2. Add a raw LUN to an existing virtual machine and verify that
the guest operating system sees the new disk.




Lesson Summary

> USB controllers, Ethernet adapters, and hard disks can be
added to a virtual machine while it is powered on.

> The size of virtual machine’s disk, such as the C: drive, can
be increased while the virtual machine is powered on.

= When a raw LUN is added to a virtual machine, an RDM
pointing to the raw LUN is create in the specified VMFS
datastore.
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Lesson Objectives

Snapshot a virtual machine and manage multiple snapshots

Remove a virtual machine from the vCenter Server inventory
and completely from disk

Describe the different types of migration

Perform a migration using VMware Storage VMotion




Virtual Machine Snapshots

Snapshots allow you to preserve the state of the virtual

machine so that you can return to the same state
repeatedly.

For example, if you are testing software, snapshots
allow you to back out of these changes.

/ =1 TestOl \

EI@I Base Image
EI@ Security Patch 1.0
EI@I Security Patch 1.0.1

E'@ Ser




Taking a Snapshot

You can take a
snapshot while a
virtual machine is
powered on, powered
off, or suspended.

A snapshot captures
the entire state of the
virtual machine:

= Memory state,
settings state, and
disk state

—Mame -

2l Take Yirtual Machine Snapshot

]E-ase Image

~Description -

L

Baseline virtual machine (before software is installed)|

A s




Managing Snapshots

=l Snapshots for Testo1

The SnapShOt [ EI@ Testl
Manager lets you =) Base Image

-3 Security Patch 1.0

review all = i seamypath 101

E | 2 .-.:-,.,f.;r o o
= ———1]

snapshots for tou are here
the active virtual
machine and act
on them directly.

2 Revertto a
shapshot.

> Delete one or
all snapshots.

s |




Virtual Machine Snapshot Files

A snapshot consists of a set of files: the memory state

(.vmsn), the description file (-00000#.vmdk), and the

delta file (-00000#-delta.vmdk).

The snapshot list file (.vmsd) keeps track of the virtual
machine’s snapshots.

et

File tvpe

e —

wrvare-1.log

[Localds] CarlaD?-4 fwmwmare-1.log

Log

Localds

145.46 KB

Carla07-4-Snapshokl . wmsn
Carlal7-4-000001  srdk

[Localds] Carlal7 -4/ Carlad?-4-Snapshobl . wmsn
[Localos] Carla0?-4 i ”arla0?-=4-000001 , wrdk

o
Snapshok Daka
Disk Descriptor

Localos.

Localds

351.19 MB
Z2435.00 B

Carlal?-4, wmdk
S e

[LDEQ!DE'I CarlaD?-4ICarlaD?-4.vmc¢k

Disk. Descriptor

Carlald?-4.vmsd

[Localds] Carla0?-4/Carlal?-4, vmsd

Localds
B

443,00 B

Snapshot Lisk

Localls.

4530.00E |

Carlald?-4. wrxf
wrware,log
Carlal? -4, revram
Carlad?-4. vmx

[Localda] Carlal? -4 Carlad?-4, wmxF
[Localds] Carlal?-4 ) vmware.log
[Localos] Carlal?-4 [ Carlal?-4. mvram
[Localdd] Carlal?-4 i Carlal? -4, wrnx

Extended Configuration
Log

MwRAM

CDnFiguratiDn

Localds
LocalDes
Localos
Localos

Z6<.00 B
113.99 KB
.43 KB
=99 KB

Carlal7-4-000001-delka, wrndk

[Localds] Carlal7-4/Carlad?-4-000001 -delta, windk,

Disk Exkent

Localos.

16.01 MB

Carla07-4-flat, vk,
Carlal7-4-ataS 1051 wswp

rLDcaltlEu] EarlaD?—4?CarlaD?—4—|“|at.'-.-'mdk
[Localos] Carlad?-4/Carlaly-4-a5a531051 . vswp

DisE Exkent

Swap

Localds

Localos

1012,00 ME
354,00 ME




Managing Virtual Machines Using VApp

A VMware vApp is a
multitier application
service that you can
manage as a single
inventory item.

A vApp has the
same basic
operations as a
virtual machine, but
it contains multiple
virtual machines.

VApp

App Server || App Server
VM VM VM

OVF Descriptor

Resource Pool




Removing a Virtual Machine

= @ WC-QUATLDE, vmeduc, com AppSvrol

There are two ways to = L N
. n | SC-gqual Serneduc, Can o
remove a virtual machine:

tzething 5Ea

> Remove a virtual machine from

the inventory. Srapshot
@ Cpen Console

m The virtual machine’s files still

remain on disk. (B Edit settings..,
E@ Migrate..,

m The virtual machine can be re- 2B e
added to the inventory at a
later time.

Template

Faulk Talerance:

> Delete a virtual machine from Sl Bermledos:
d|Sk Alarm

m The virtual machine is removed BP0t Fethatants .
from the inventory, and its files Rename
are permanently deleted from < ‘Remove From Inventory

disk. i Delete From Disk,




Migration is the process of moving a virtual machine from
one host or storage location to another. Types of migrations:

Cold — Migrate a virtual machine that is powered off.
Suspend — Migrate a virtual machine that is suspended.
VMware VMotion™ — Migrate a virtual machine that is powered on.

Storage VMotion — Migrate just a virtual machine’s files, while the
virtual machine is powered on, to a different datastore.

A main use of migration is to improve overall hardware
utilization.

VMotion has additional uses:

> It allows continued virtual machine operation while accommodating
scheduled hardware downtime.

> |t allows VMware Distributed Resource Scheduler to balance virtual
machines across hosts.

vvyVvy

VMware vSphere 4: Install, Configure, Manage — Revision B
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Change

Migration host/ A
datacenters
type datastore "
2 :
Host or
Cold Off datastore Yes
or both
Host or
SUE[REITERt Suspended datastore Yes
VM
or both
VMotion On Host No
Storage
VMotion On Datastore No

VMware vSphere 4: Install, Configure, Manage — Revision B
Copyright © 2009 VMware, Inc. All rights reserved.

Module Number 7-93

Shared
storage
required?

No

No

Yes

No

CPU compatibility?

Different CPU
families allowed

Must meet CPU
compatibility
requirements

Must meet CPU
compatibility
requirements

N/A



Benefits of Storage VMotion

Migration with Storage VMotion:

= Performing storage maintenance
and reconfiguration

Redistributing storage load

Evacuating physical storage about
to be retired

Storage tiering

Upgrading ESX/ESXi hosts
without virtual machine downtime




Storage Type Independency

Storage VMotion is storage
type—independent.

2 Virtual machine disks are moved
with snapshot technology.

> Virtual machine home files are
copied using a network file
copier.

Copiers are not storage type—
specific, located “above” the file
system layer.

Source and destination can be
different storage types.

Ap

Efﬁ

-

Copiers




Storage VMotion In Action

Source Destination




Migrating Using Storage VMotion

ml Migrate ¥irtual Machine

Select Migration Type

Zhange the wirtual machine's host, datastore or bath,

Select Migration Type
Select Deskination * Change host

Ll | L M=l

Mowe the wirtual machine ko another host,
\

[ Storage VMotion L

I
- " Change datastore

Maove the wirkual maching's skarage to another datastore,

.

Available when ¥ thange both host and datastore
virtual machine

is powered off

Maove the wirkual maching to another host and move iks skorage to another dakaskore,

/T The wirtual machine must be powered off to perfarm this Function,




Storage VMotion Guidelines and Limitations

Guidelines:
2 Spend time planning and coordinating with administrators.
> Perform during off-peak hours.

> Ensure that source host has access both to source and target
datastores.

Limitations:

2 Virtual machines with snapshots cannot be migrated.

2 The virtual machine must be powered off to concurrently
migrate to another host and datastore.

> Up to four concurrent Storage VMotion migrations can occur.




Lab 13

In this lab, you will perform several virtual machine
management tasks.

. Remove a virtual machine from the vCenter Server inventory.

. Re-add the virtual machine and verify that it appears in the
inventory.

. Delete a virtual machine from disk and verify that it can no
longer be accessed.

4. Take snapshots of a virtual machine.
5. Revert to a snapshot.
. Migrate a virtual machine using Storage VMotion.




Lesson Summary

> The Snapshot Manager allows you to revert back to a
snapshot and delete one or more of a virtual machine’s
snapshots.

> A virtual machine that is removed from the vCenter Server
inventory can be returned to the inventory because its files
are not deleted from disk.

Storage VMotion allows you to migrate a virtual machine from
one datastore to another while the virtual machine is powered
on.




Key Points

= There are various methods to create a virtual machine.
Choose the method that best fits your needs.

> Deploying virtual machines from a template allows you to
easily create many virtual machines.

> vCenter Server provides useful features for provisioning
virtual machines, such as vCenter Converter and Guided
Consolidation.




