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Physical World Virtualized World

Application

Traditional x86 Architecture Virtualization:
- EME—AIHNTEERERA ||  FREATLEHE—IHNTEE
BERFRARREFH18% FERE R M AEIREE 80%
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Windows NT 4.0
Windows 2000
Windows Server 2003
Windows Server 2008
Windows Vista
Windows XP
Windows 7

RHEL5

RHEL4

RHEL3

RHEL2 1

SLES 11

SLES10

SLESS

VMware S XIBATEL LHEER G

SLESS

Ubuntu 7.04
Solaris 10 for x86
NetWare 6.5
NetWare 6.0
NetWare 6.1
Debian

CentOS
FreeBSD
Asianux

SCO GpenServer
SCO Unixware
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> The General Options can be used to modify things like the display name used for the
VM and the type of guest operating system installed. The location and name of the
configuration file (VMX file) is displayed and the location of the virtual machine’s
directory is also shown. You can select the text for the configuration file and working
location if you need to cut and paste them into a document. But only the display

name and the guest operating system type may be modified.

> Note: If you change the display name that is not going to change the names of all of
the VM files or the directory the VM is stored in. When a VM is first created the file
names and the directory name associated with the VM are based on its display name.
But changing the display name later does not modify these file and directory names.

"

G vmware

11



P2V RRE R Rk

Immport Wizard

Souwrce
Vihat do you want to import 7 E

— Source

Step 1: Source

v Source Type

rtual Machine
Source Data

Step 2: Destination

Step 3: Customization

Step 4: Schedule Task Step 1: Choose a source for import
Ready to Complete

This can be:
- A remote physical computer
- A VMware wirtual machine
- A Microsoft wirtual machine
- A third-party backup image

Log Info == I

Help MNext = | Cancel |
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Converter Enterprise Server
vCenter Server § Installed on vCenter Server default
location

§ Can be optionally installed on
separate server

——
vSphere Client
s Converter Enterprise plug-in

CLI

Ports 445,

Ports 445, 139 (VM on network share) 139

or Ports 443, 902 (ESX/ESXi VM)

Managed Destination
SX/ESXi Host
or via vCenter)

VMware VM Host
VCB Export (Workstation/
Server)

Non-VMware VM
System Image
(Powered Off)
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(5 vmware:



VM Cross Over ®

17,500,000 -

15,000,000 -

12,500,000 -

10,000,000 -

7,500,000 1

5,000,000 1

2,500,000 1

Physical Servers
Virtual machines

Source: IDC

2005 2006 2007 2008 2009

2010

2011 2012

2013

We are past a virtual tipping point!
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Gartner: “VMware EiaM— a8 R

“VMware stands alone as a leader in this Magic § "VMware is clearly ahead in™
Quadrant” - Understanding the market

challangues s thar s - Product strategy

Business model

- Technology innovation, Product

capabilities
P - Sales execution
i § “VMware Strengths”:
£ Dras e v | filis ' - Far-reaching virtualization strategy
—: earhe St Prpel o enabling cloud computing, new
: F— application architectures and broader
Pt b management
“oval - Technology leadership and innovation

| | High customer satisfaction

mick= plyers vistonaries - Large installed base (especially Global
| cariplstmrmss of vison | - ZOOQ), and rapic_i growth of service
o st amg N prV|ders planning to use VMware
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FERTRITES 4

Site
Recovery
VMware I':au'lt'ToIerance, Manager
High Availability, Storage
DRS Maintenance Mode, VMotion
VMotion

NIC Teaming,
Multipathing

VMware Data Recovery, Clone , Snapshot
VMware Ready Data Protection solutions
from third-party partners

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.

> The power behind VMware’s BC/DR solution is how we layer our protections. At
every level of the datacenter, from individual components all the way up to the entire
site, we provide protection against both planned and unplanned downtime.

> Many of the key properties of virtualization, such as encapsulation and hardware
independence, already offer some inherent protections. From there, we provide
additional protections throughout our platform to ensure your organization can meet
its availability requirements.

> We’ll be covering all of these features and products in today’s presentation.
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§ VMotion
- AR B SEREE P —SESXERERIF -8
- BLER i AT FE AR TR H At i iR Al

§ Fault Tolerance
§ Storage VMotion
§ DRS and DPM

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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CPU Baseline Feature Set

X... X...

EVC Cluster

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.

Enhanced VMotion Compatibility (EVC)¥tE

EVC Al # & E#H A CPUs
HEERIRE.

(5 vmware:




ZBEVCEF R K RE R AT LUER

Intel EVC Cluster

AMD EVC Cluster

Opteron
Rev E VM

Copyright © 2009 VMware Inc. All rights reserved. Confidential and proprietary.

(5 vmware:



vSphere EE & AETIRE

Ahn el | BE e

Limbosdi o

mE A M ————— 4 o

Operating Server —

wvimaare

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.

"y

—

(&) vimware’




HA BRI RIS 4o E

HA GRS A

- HASRECHERETR i ke, UERERBHATRNERAE, ZRESHEE
FHREE,

HA E{ES A8

c EHEREEFINEREEETES
BEl HAE/ERREER B, 21 HA
= E R e B, U E—

B HA BEEHBBEEA HADRS HIBIE | rovntm e et

WFpeare HA

* DRS &#11T vMotion LIEEIRMEHER |5 w ® sk
(0, ME—FH L), EitHAREW babodi. Tl T db..
H%ié;’lﬁﬁﬁﬁ’é?ﬁi%ﬁ?ﬁﬂﬁﬁﬁﬁﬁko e

HA BRI CEAN - 1R AP i hE B AEXRBARER

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.

> VMware HA Healthcheck and Operational Status — The VMware HA
dashboard in the vSphere Client provides a new detailed window called
Cluster Operational Status, which displays more information about the
current VMware HA operational status, including the specific status and
errors for each host in the VMware HA cluster.
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> Strongly advise customers that these rules are not meant to be used often —
the more constraints you put on VM mobility, the harder it is for DRS to
balance load and to enforce resource allocation policies. You should only
use them if you absolutely have to.

> Hard affinity rules are only advised to be used for enforcing host-based
licensing of ISV apps. Soft affinity rules are meant for availability reasons —
like keeping two VMs on different racks or blade chassis’s.

> Preferential rules can be violated to allow the proper functioning of DRS,
VMware HA, and VMware DPM.
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Sndrewd3-2 Power OFF
Andrewl3-te  Suspend
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vSphere EE &R AR IRE

(YRR
vDR Windows CLI

VDR Appliance &~ [ vCenter Server #i/7 ﬂﬁﬁﬁ 1% 10 ik
| Vienal =i W 2000 RS
) - Windows Linux i85 = IO et f;leLE\]Ljfﬁ"Jj
vCenter Server

WM VM VM M M e wm |
I X

Backup
Destination:

CIFS Network
hare —

vSphere Client
s Data Recovery plug-in

BEE IE’fjiﬂj

VM Source Backup . HL1E DAS - NFS + ISCSI 754 S5Fi3% (47 A1 CIFS
Destination: ) i o FOR SR
.vmdk in VMFS i e
Datastore NI FEPRR 5
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ESX & VM #3548

Virtual Machines VM Scale Up

Hardware Scale Up

Hardware Assist
Purpose Built Scheduler

CPU Hardware Assist
Page Sharing

Ballooning
Memory
VMXNET3
VMDirectPath /O
4, Networking

Storage stack optimization

VMDirectPath /O

A—_—
g Storage
. - Current . NEW
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8-way VSMP and 255 GB of
RAM per VM

64 coresand 1 TB

physical RAM

Lowest CPU overhead

Maximum memory efficiency

Wirespeed network access

Greater than 30k iops per second
Lower than 20 microsecond latency
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> NFS performance has also improved. NFS Read and write has improved by around
15% in CPU cost and throughput.

> Broadcom iSCSI HW offload support realizes an 80%+ improvement in CPU read and
write cost.
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> Our second major storage feature that is being added in 4.1 is the new vStorage API
for Array Integration or VAAI. There are 6 storage partners which are working with
VMware to release special firmware for their arrays which can support 3 primitives'
that enable off loading certain tasks to the storage array. These primitives are 1) Full
Copy, 2) Write Same and 3) Atomic test and set. The full copy enables arrays to make
copies of certain virtualization objects with in the array without having to have the
ESX server read and write those objects. The write same is useful in zeroing out a
large number of blocks to speed up a eager zero thick vmdk. And the ATS provides
an alternative means to protect the meta data for VMFS as a cluster file system and
there by improving the scalability of large ESX server farms sharing a datastore.

> |l the 4.1 release, the VAAI will be supported for block bases storage only.

| vimware’
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Full Copy — Without VAAI

§ Current VM cloning and
migrations require data
to be copied within
ESX/ESXi host

§ Copy process
consumes host CPU,
memory, and network

bandwidth SCSI CMDs over
FC, FCOE, iSCSI

Datastore

Flexible Volume

NetApp FAS Array

vmwvare

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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Full Copy — With VAAI

§ With API VM cloning
and migrations are
instruction sets from
ESX/ESXi hosts

§ Copy process occurs : m m m

on array : Datastore

§ Copy process is
offloaded from host #hd
network

Copy Instructions

Flexible Volume

NetApp FAS Array

vmwvare

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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VAAI 23 Storage vMotion iEE — § 4l
T e

42:27 - 39:112 =
253 21 # (5& VAAI)
(141 #)

Bl o e e A e £

| 33:04 - 32:37 =
- Il T 27® (B vAa)

141 FHER 27 FOARER

g IE W R E TR

T
& g o it | | R B T
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> One example of this was run to compare the time it took with the feature and without
use of VAAI The recent task shows without VAAI the Storage vMotion took 141
seconds and with the VAAI enabled, it took only 27 seconds. A considerable time
savings.
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Block Zeroing — Without VAAI

§ Initializing unwritten
blocks in various VMDK
formats requires zeros

to be written from ESX :
§ Writing process ' Datastore

consumes host CPU
and network bandwidth

Flexible Volume

NetApp FAS Array

vmwvare

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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Block Zeroing — With VAAI

§ With the VAAI Block
Zeroing API blocks can
be initialized by the
storage device

§ Initialization process is : m m m

faster and consumes ' Datastore
negligible CPU and ik
network bandwidth

n
lm Flexible Volume

NetApp FAS Array

vmwvare

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.

(5 vmware:

40



VMES Locking — Without VAAI

Server 1 Server 2 Server 3
‘VMJ‘VMJ‘VMJ ‘VMJ‘VMJ‘VMJ‘VMJ‘VMJ‘VMJ
VMware ESX VMware ESX VMware ESX

§ Currently a server needs Y
to reserve the whole LUN \[ri

to acquire a VMFS lock

§ While the LUN is
reserved other servers
are blocked until the LUN
is released

§ This limits performance  Server 1 wants to start a VM and
and scalability needs to lock the LUN

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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atomically

accessible

Wimaare

i Lock data structures on‘—+
disk are modified .

i All areas of the LUN are

HW Assisted Locking — With VAAI

Server 1 Server 2 Server 3
VM || VM || VM VM [| VM || VM || VM || VM || VM

VMware ESX VMwerc ESX

Check if
free, and
lock

Success!

i Performance and

Scalability increase Server 1 tells storage “If lock still
free, lock it for me”
Servers 2 & 3 can still access the LUN

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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Memory Compression : F?HI*E,‘L’PEE.B?{&

Memory Comprassion—A New Hierarchy for Overcommit

Frec memory Idie memory Active memory

RI

nTr—nT T

= Comgress memary before swappang

- Decompression takes -20 us; sagrn-ncamw taster than swap-in!
= Lower |abency swap mears betber performance under heavy consolidation
= End resuft- more virtual machines with 2 iImproved user experience

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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> 64-bit vCenter removes 4GB virtual address space limitations and improves
application scalability. This is evident in the number of VMs and Hosts that vCenter
4.1 can support per VC instance or per data center. You can see that we scale 2x to
5x better than vCenter 4.0. Note that a single vCenter can now support up to 10,000
powered-on VMs and up to 15,000 registered VMs.

> This is important as we plan to match cloud scale deployments with vSphere private
clouds.
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— Assigned Role

Selected users and groups can interact with the current
object according to the role and privileges chosen below,

Resource Pool Adminiskrator
WMware Consolidated Backup User
Might-shift Operator

WIS

Copyright © 2009 VMware Inc. Al rights reserved. Confidential and proprietary.
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vShield Edge

Secure the edge of
the virtual datacenter

Application 1

-

-
f
1
1
1
1
1
)

Securing the Private Cloud End to End: from the Edge to the Endpoin

vShield App and

Zones vShield Endpoint

Create segmentation between Offload anti-virus processing
enclaves or silos of workloads

vShield Manager

Centralized Management

imwvare
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vCenter &iR5 B
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\_**200 MHz used by Retail** |
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Reservation: 3000 MHz
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eCommerce App eCommerce Web

Reservation: Reservation:
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To continue the example, enable expandable reservation on the eCommerce Web resource pool.

This will then allow VM7 to power on because its CPU reservation of 500 MHz can be satisfied
by the eCommerce Web resource pool and its parent resource pool, Retail.

Let’s take this example one step further. The eCommerce Apps resource pool contains four
virtual machines: VM3, VM4, VM5 and VM6. Each of these VMs has a CPU reservation of 500
MHz. The eCommerce Apps resource pool has a CPU reservaton of 1200 MHz and has
expandable reservation set. In order to satisfy the CPU reservations of all the VMs in both
resource pools, CPU resources must be taken from as high as the root resource pool.

Let’s explain what’s happening, starting from the top:

The root resource pool has a total of 10200 MHz availabe for its child resource pools to use.

The Retail resource pool has a total of 3000 MHz available for its child resource pools to use. It
has expandable reservation set.

eCommerce App and eCommerce Web are child resource pools of the Retail pool. They both
have expandable reservation set. Together, they have reserved atotal of 2200 MHz in the Retail
pool. Therefore, the Retail pool has 800 MHz left of its reservation for others to use.

The total amount of VM CPU reservation in the eCommerce App resource pool is 2000 MHz.
Since eCommerce App only has 1200 MHz reserved, the remaining 800 MHz needed to satisfy
the VMs’ reservations is taken from the Retail resource pool, which has 800 MHz to give. At
this point, the Retail pool’s full reservation is used.

The total amount of VM CPU reservation in the eCommerce Web resource pool is 1200 MHz.
Since eCommerce Web only has 1000 MHz reserved, the remaining 200 MHz needed to satisfy
the VMs’ reservations is taken from the parent resource pool, Retail. But since the Retail pool
has no more reservation to give, the 200 Mhz is taken instead from Retail’s parent, the root
resource pool.

Modify the eCommerce Web resource pool to use expandable reservation and VM7 will be
allowed to start

Borrowing resources occurs recursively from the ancestors of the current resource pool
n Expandable Reservation option must be selected.
n Offers more flexibility, but less protection

(5) vmware

50



/0 H |HiRE

« SR VM IR B VM 9 1O S
« s VO 53U VM AR T

i FHLERp
® & © ® & ©
o &3 b &3
ERTR Microsoft YR SRR Microsoft SYRIB

Exchange Exchange

B w\?/m
=

=

R R

vmware

> The problem Storage I/0O control is addressing is the situation where some less
important workloads are taking the majority of I/O bandwidth from more important
applications. In the case of the three applications shown here, the data mining is
hogging a majority of the storage 1/0 resource. And the two more important to the
business operations are getting less performance than needed.

> <Click>what one wants to see is a distribution of 1/0 that is aligned with the
importance of each virtual machine. Where the most important business critical
applications are getting the I/O bandwidth needed for them to be responsive and the
less critical data mining application is taking less /0 bandwidth.
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> The way in which these I/O shares are used to effect performance is that queue
depth for each ESX server can be assigned and throttled to align the specific
shares assigned for each VM running on the collective pool of storage. In the
case of our 3 VMs displayed earlier, we have the data mining vm getting the
least number of queues assigned while the other two VMs are getting many

more queuing slots enabled for their 1/O.
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¥ 10 IR - #f 1

F{7i VM {72 B -0 (Ometer*
* 16 KB [ks v

VML : 1000 AEi

VM2 : 2000 AEE]

AR 2 FFE VM ] 1.2 pOEFIVE IOPS

VM1 1500 20 1080 31

VM2 1500 21 1900 16

* http:/www.iometer.org

> One example of performance impact compares using SIOC with two VMs that have
different shares assigned. In this case VM2 has 2x the number of shares as VML1.
Without storage I/o control the IOPs and latency are similar. With a background load
generation to kick in latency for both the SIOC and without SIOC running to generate
latency for the datastore, we see use of SIOC delivers almost 2x the through put and
half the latency for the VM with higher shares.
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> In this second example, we see that two workloads with one having a 4x number of
shares assigned will process a much higher number of orders per minute. With lest
time taken. And <click> the combined/aggregate through put of these two work loads
using SIOC is greater than the two running without SIOC.
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> Traffic management.

> The diagram at left should be familiar to most. When using 1GigE NICs, ESX hosts
are typically deployed with NICs dedicated to particular traffic types. For example
you may dedicate 4x 1GigE NICs for VM traffic; one NIC to iSCSI, another NIC to
vMotion, and another to the service console. Each traffic type gets a dedicated
bandwidth by virtue of the physical NIC allocation.

> Moving to the diagram at right ... ESX hosts deployed with 10GigE NICs are likely to
be deployed (for the time being) with only two 10GigE interfaces. Multiple traffic
types will be converged over the two interfaces. So long as the load offered to the
10GE interfaces is less than 10GE, everything is ok—the NIC can service the offered
load. But what happens when the offered load from the various traffic types exceeds
the capacity of the interface? What happens when you offer say 11Gbps to a 10GigE
interface? Something has to suffer. This is where Network 10 Control steps in. It
addresses the issue of oversubscription by allowing you to set the relative
importance of predetermined traffic types.
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> The slides that follow incorporate short video demonstrations of NetlOC in action.
The demonstration involves two traffic types—iSCSI and VM traffic—competing for a
1GigE interface (that in our case can only handle ~890 Mbps).

> We have set iSCSI to 100 shares and VM traffic to 25 shares. iISCSI has 4x importance
relative to VM traffic. Each traffic source can fill the link on their own, but in this
example they are sharing the link. The shares value translates to 80% bandwidth
dedicated to iSCSI and 20% to the VM traffic.
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Tackling the Operational Challenges of Managing a Growing Virtualized Environment

COST EFFICIENCY

Get the Most Out
of Y
Infrastructure

IT Production

Manage hypervisors, VMs
and dev/test environments

- P2V
« Inventory Mgmt
« Patching

§ Server & infrastructure
consolidation
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Tackling the Operational Challenges of Managing a Growing Virtualized Environment

COST EFFICIENCY

QUALITY OF SERVICE

IT Production Business Production

Achieve
Unprecedented
Reliability

§ Business-critical Manage large, dynamic,
applications in shared infrastructure
production Performance Mgmt

Capacity Mgmt
Compliance & Config
Business Continuity
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Overhead

VM CPU

VM Memory

* 30% - 60%

*1vCPU

*+ 3.6 GB

* 20% - 30%

*2VCP

* 16/GB

+ 800 Mb

* <10% -

*4vCPU

* 64 GB

+ 100,000 IOPS
*9Gb

* <2% - 10%

*8vCPU

* 255 GB

» >350,000 IOPS
*+30Gb

Source: VMware Capacity Planner analysis of > 700,000 servers in customer production environments

imwvare
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% of App Instances running on VMware in Customer Base

MS MS MS SQL Oracle Oracle Citrix SAP

Exchange SharePoint Middleware DB XenApp

Source: VMware customer survey, January 2010, sample size 1038

for applications in production
Source: Gartner Data Center Poll 2009
“2009 Data Center Poll Results for Virtualization Initiatives” , 9 March 2009

Data: Total number of instances of that workload deployed in your organization and the percentage of those instances that are virtualized

In arecent Gartner poll, 93% respondents used x86 virtualizatio

Vimware
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Tackling the Operational Challenges of Managing a Growing Virtualized Environment

COST EFFICIENCY

QUALITY OF SERVICE
BUSINESS AGILITY

IT Production Business Production IT as a Service

Evolve toIT as a
Service
via Cloud Computing
Architecture

Self-service IT . .
E Deliver self-service & manage

service levels across clouds
Self-Service
Financial Mgmt
Chargeback
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> Notes for presenter:

n This presentation is meant for net new customers who are being exposed to desktop and
application virtualization for the first time.

n For customers who have a good understanding of VMware View, we recommend using
the “What’s new with VMware View 4” customer facing presentation.

n Please use the VMware View in-depth technical presentation for a deep dive into each of
the components and features high lighted in this sales presentation.

n Recommend using only 2 case studies as part of the overall presentation. Additional
VMware View customer use cases can be found at http://www.vmware.com/customers/

(5 vmware:

69


mailto:SteveSuessue@vmware.com
http://www.vmware.com/customers/

