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IT consolidation: getting healthy w@)z,ow

\utions and fecnnology Conterence & Expo

in healthcare N

Chdlenge

Years of server spraw &IT ggowthlead to need far
new $7 mll. dat a cent er

Sd uion

Through aninfrastruct ure consdidaion wor kshop,
@ ans were stated fa avarigy o consdidaion
prgecasfa servers, $aage and deskt ops and
Proli ant Essentids Rap d Defd oy nent Pack

Results

The following platforms were consolidated to reduce complexity, add
$7M cost avoidance savings and provide 5 years of datacenter capacity

File servers 38 = 19 Dat abase severs 65 - 15
Exchange servers 33 - 19 40 racks saved

SMS servers 15 > 8 10 Terabyte SAN def oyed

Print servers 15 > 7 M graionfromNT4 to VK & AD

Dev & test servers 90 = 31
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\/

| T Consolidaion overvmew

 Server Consdidation sa utions

» HP Proliant daforns

» HP Work oad Manage ment Pack/ RPM
» VMwar e

» HP Services & Support

* Summary
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Study: HP WORLD!2003
National Gypsu

Decrease the number of eBusiness application servers in order
to: Reduce hardware, software and maintenance costs; Shrink
app development and test time; Curtail management

complexity.
National Gypsum used gconﬁ)ination of ProLiant

hardware, ProLiant Essentials Software and VMware ESX
server software and consolidated their 20 disparate
eBusiness platforms onto 2 ProLiant 8-ways.

HESACRINE
fifastirucr e
SO e
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ProLiant Value Add: ' HPWORLD 2003
Single Server High Avail:

Pr ov de redundancy and managenment to
prevent downti ne due to server conponert

Solutions and Technology Confererice & Expo

Advanced
Redundart Hot R ug Me mory
Hot R ug Har d Dives Technd og es

P Re not e

Fal-over ' '
Advanced RA D o g(f)tUtLl s

Dat a Contrdlers
Guard ng

PreFalure Redundant
Warr arty Ins ght H ash ROM

7
Manager ECC

On- Li ne Spare Me mory
O sks Server

Redundarnt Hedth Redundart
Hot P ug Logg ng N Cs
Power=Supgdi es

Light Rpe Autometic
LEDs Ser ver
Recovery
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Redundant Se
Components

Hot-Pluggable, redundant power supplies
- Health LEDs indicate power supply status

Hot-Pluggable, redundant system fans .
- Health LEDs indicate fan status
- Thermal Sensing and variable speed

Hot-Pluggable PCI slots y:
- Easy replaced of failed components

- 2

Smart Arrays for disk RAID ’
- RAID 0, 1, 1+0, 5, ADG

Redundant components shou d
be a sandard part d every

server — asmdl invest nent can
prevent an expens ve downtime

Redundant System ROMs s
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Network Fault Tc
Teaming)

HPWORLD2003

Solutions and Technology Conference & Expo

Simple redundancy
Two to eight NICs in a fault-tolerant team

Works with all HP NCxxx NICs
- Single port, multi-port, or embedded

Enabled with the Network Teaming and
Configuration Utility

Any speed, any media
Team can be split across switches

Key element in cluster redundancy
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HP ddivers vdue-addt HRWORLD—2_003
Advanced Me mory R d ecti \

On- Line Spare Me mory
+ One Set d D MM s can be dlocat ed as a backup

+ ECC eror auomati cdly noves daato backup D MM's and
shu's down bad D MM

Hot H ug Mrrored Me mory

+ Two Memory Cards can be corfigured as “ mrra’s’ to b
each aher fa maxi nrumredundancy
+ When mrraed, cads can be “Ha Swapped’

+ Indudes OnLine Spare (ution

Hot H ug RA D Memory

+« Extra D MM per Bank for Redundanc
+ Hot Add
+ Hot Rep ace

11/17/2003 HP Confidential
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ProLiant Advanced Memor

Technologies

Online Spare

1
1l .:Il' If a DIMM reaches a
Y8 | pre-defined error threshold,
data will be copied to the
Online Spare Bank.

Memory Banks

300 Series

DL380 G2
DL380 G3

11/17/2003

Hot Plug Mirror

Data is written to
two banks of
industry-standard
DIMMs, Data is
read from one bank
of DIMMs while the
other bank mirrors
the data.

500 Series
ML530 G2
DL580 G2

HP Confidential

HP WORLD 2003

SOluﬁor(s and Technology Conferenice & Expo

Hot Plug RAID

| | | [fthedatafrom

9 0 4 | anyDimmis
incorrect or if any

| bankis removed,

\ the data can be
/ l recreated from the

YRR
v o |
/ X remaining four banks.
|
5

|

[\
. |

/N
y v |
i B B

700 Series

DL740
DL760 G2

page 11



H

HP WORLD'2003

Solutions 2

Har o rtua Resour ce
partiti ons partiti ons partiti ons

hard 1 OSi nage
partiti on

i Application 1
OSi mage _
. with HW OSi mage Wtf::guarjtrzeed
/s isd aion with SW mp
4 i i resour ces
s/ isd ation

OSi mage : Appli cati on 2

with HW O islels with guar anteed

: : with SW

i sd ati on : : conput e resour ces
isd aion

OSi mage 0
R with HW OSi mage Appli cation n
isd aion with SW wth guaranteed
isd aion compute
resources

sogejuadsied o sNd) uo paseg

Consdidated work oad manager (fuure)

vmware

Isd aion
hi ghest degree o separati on

Hex hlity
hi ghest degree of dynanm c capabhilities
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Prol ant Essertids HPWORLD2003
Wor K oad Manage

o Controls and
- Dynamically Allocates
System Resources
a0 1)) . m - _—
R I B — Maximizes Utilization

Leaky g™ | Datahase WEB Server
Application  iBrowser:

Improved Availability
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YWOIrnkioaa mvail |
Pack 2 PWORLD)2003

Solutions and Technol ology Confererice & Expo

e Built usi ng the M crosoft W ndows 2000 Job Obj ects AH

e Soft war e sol ui on enhand ng server consolidai on and resource
opti mzaionin Aol ant server enmronnment s runn ng W ndows
2000 and beyond

e Part of the Proliant Essentid s
 WII uilize and nmanage dl nemory and CPUsvadeto Wndows

o Li censed per server far $499 regard ess d nunber d processors
e Support gatenentsfrom Mcrosdt, SAP, Qade, dc

i ee 30-day evduation SWaval ablefa download & hp com
htt p// h18004. wwwl. hp.com product § server 9 prdi art essenti d rpm eval. it nh
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How WMP works: d

partitions

Administrators define

- which processors the
partition has access to

-the maximum memory
available to the
partition

- the partition priority

11/17/2003

-_:'!_-' Resource Partition Properties

Local Computer

WORLD'2003

Technology Confererice & Expo

=101

Resource Partition Mame

|mrENnomr2Kn1

Target Cormputer

Resource Partition Owner

IlWENDORW‘ZKIH

Basic |Advanced

[ Auto Start Resource Partition

Processar

1 a
FICE CEEC C"““'_|'

rcre rcer

1 i i
I e e

Uncheck all

@ et Iean | . et Color |

Total Resource Partition Wirtual Memory

Wirtual Memory Maximum: 2048 MB

Maximum Size (MB): I1992

@ Processors |I§l Yirtual Memoryl

Processor allocation For All Re

=101

Partition Priarity

Active Process Limit

Il Mord
1o @ Outlook
[ Excel
-_-'!_-' Resource Partition Properties
Local Computer Resource Partition Mame
[EnDORW2K01 [
D.;— .-
Target Computer Resource Partition Owner
[\WEHDORW2KO1 |
Display Ac
~———————— Ppasic &dvanced |

Priority Class Scheduling Class

INUrmaI j ID

Physical Memory Per Process——— |

[ Erabled

Physical Mermory Maxirum:

Maxirnurm Size (MB): IBS

ﬂ INDrmaI j IS - Marmal j

Virtual Mermory Per Process——— |
[~ Enabled

63 MB WYirtual Memory Maximum: 2048 MB

Maxirmum Size (MB): [2045

HP Confidential
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=101 x|
ContrOIs the Local Computer Resource Partition Mame

|mrEHnomrz|m1 |Wnrd

automatic allocation

Of resources based on [twENDORM2K01

user-defined @ Frocessors =5 Memory |63 Time | 4 Events|

parameters including: | adtntons o= vl sty | 5] e et s i

_— upper and Iower bounds [~ Remove when = Ifj%usageissusdainedfor lemmaminimumof |32—ME|.
on processor and =I5

Local Computer Resource Partition Marme

memo ry Ut| | izati on [EHDORW2KD1 [word

Target Cormputer

- auto activation or frvewpoRvizsot

deactivation of partitions & Prosessors | = memory @ Time | evenss |

—_ auto restart Of part|t|ons [~ Start Resource Partition every IMonday S |12:DD:DDAM =5
that exceed preset B | ECEYTE|
memory utilization limits

[~ Start Resource Partition on It-‘\l'ednesda\;, June 19,2002 j at |12:DD:EID A j‘ X

" Stop Resource Partition on It-'\l’ednesday, dune 19,2002 v at|12:EIEI:DEI s =

Finish | [ Cancel ! Help

|
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Performaﬁ

WMP includes system
and partition level views

of:

- processor,

- memory,

- disk, and

- network performance

These views can be
used

to quickly assess
potential areas for

improvement.

11/17/2003

HP WORLD2003
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| o

] System Overview --- '\ YENDORWZKD1 - |EI|5|

@ Help

!]Overwewl o Processorl “ Memory I =1 Physical Disk | £24 Network

W Available 5.7 MB (11%)
W Cache 132 MB (22%)
O Process 39.7 MB (B7%)

B Kernel Mode 0 User Mode

% Kernel Time, % | sel

- Processar
<& Memoty
<& Physical Disk

.....

% Disk Time

20
10

\\YENDORW?
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M nm ze serve
WMP

Confi gured for headroom

-

[ == unused
capadty

-

[ = unused
capadty

N
appa

(O]

-

[ == unused
capadty

L = nused
o cl;pl;dty -
| oS
oS
har dwar e costs x 4
mont Hy management costs x 4
4X soft war e costs x 4
OS licensing costs x 4
11/17/2003 HP Confidential
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Configured for mnmal
management costs

har dwar e costs x 1
1 X nmontHymanagement costsx 1
OS licensing costs x 1
sdtware costs x 4

.wth H Proliant Essentids

Wor kl oad Manage ment Pack,

M crosat ® Wndows ® apdi cati ons can
be consdida ed onto asng e server,
redud ng ongd ng nmanage nent and
licens ng costs

page 18
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Partner
Solutions

vmware

Independent, profitable, privately held
company

The first company to bring mainframe-
class virtual machine technology to
industry standard computers

The only virtual machine product line
that spans the enterprise — from the
data center to the desktop

More than 1 million registered users

and more than 5,000 corporate
customers in more than 100 countries

HP Confidential page 19



HP WORLD -2003

Current VMware pro
| i

g gw

ﬂgﬁstaﬂon 4

3

== 5] vmware
GSXserver 2

= (B vmware

UOIIBISHAON,

-
i ?& {;};i%
| ‘, 5ot g

14

ESX and GSX Server Products Workstation Product

Corporate IT operations Software developers, QA engineers
Target Software developers, QA engineers System administrators
Customer | system administrators Trainers/Educators
Trainers/Educators/SEs Sales reps/ Marketing professionals
Tech support/Customer service reps Tech support/Customer service reps
Server Consolidation Software Lifecycle Management
Target Business Continuity/High Availability Application Compatibility/OS Migration
Markets Software Lifecycle Management Help Desk & Tech Support Optimization
Application Compatibility/OS Migration Training & Demos
First 2001 1999
Shipped
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Virtualization Layer

Windows XP

X86 Computer
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VIMIWAre GoA o€ :
Host Operating HPWORLD)2003

Solutions and Technology Confererice & Expo

Microsoft

- Windows Server 2003 (Web, Standard and Enterprise)

-Windows 2000 Server, Advanced Server, Datacenter Server,
Service Packs 3

-Windows NT 4.0 Server, Service Packs 3, 4, 5, 6a

Linux
- Red Hat Linux Enterprise Server 2.1
- Red Hat Linux (6.2, 7.x, 8.0, 9.0)
- SUSE Linux (6.x, 7.x, 8.x, Enterprise Server 7, 8)
- Mandrake Linux (8.2, 8.1, 8.0, 9.0, 9.1)
- Turbo Linux (7.0, 6.0)

11/17/2003 HP Confidential page 22



VMWare GoA o€rve o~
Guest Operating Sy 2 WORLD/2003

Solutiors and Technology Conference & Expo

Microsoft
- Windows Server 2003 (Web, Standard and Enterprise)
- Windows XP (Professional and Home Edition)

- Windows 2000 Server (Professional, Server and Advanced Server,
Service Pack 3)

-Windows NT 4.0 (Workstation and Server, Service Pack 6a)
-Windows Me, 98, 98 SE, 95, 3.1
-MS-DOS 6

Linux
- Red Hat Linux Enterprise Server 2.1
- Red Hat Linux (6.2, 7.x, 8.0, 9.0)
- SUSE Linux (6.x, 7.x, 8.0, 8.1, 8.2, Enterprise Server 7, 8)
- Turbolinux (6.0, 7.0)
- Mandrake Linux (8.x, 9.0, 9.1)

Novell
- Novell NetWare 4.2, 5.1 and 6.0

11/17/2003 HP Confidential page 23



ESX Saver ru

Complete isolation

Dynamic policy
driven allocation of
all HW resources

Can be moved
across physical
boundaries for load
balancing

SOFTWARE

HARDWARE

11/17/2003

he

|I
| Application

Application | Application | Application

VMware
Virtualization Layer

Intel Architecture

HP WORLD -2003

Solutions and Technology Confererice & Expo

Application | Application

Memory Disk NIC

HP Confidential
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VIViWadre coAa
Operating Sys

Microsoft

— Windows Server 2003 (Web, Standard and Enterprise
Server)

— Windows 2000 (Server, Advanced Server, Terminal
Services)

— Windows NT 4.0 (Server 4.0)

Linux
— Red Hat Linux 7.1 and higher

— SUSE Linux 7.3 and higher
FreeBSD

— FreeBSD 4.5

11/17/2003 HP Confidential page 25



Product Comparison

Yes Yes No, in Beta
Self-hosted Windows, linux Windows
CPU, Memory, Disk, 1/O, None CPU
Network
64GB 64GB
8 per CPU, 64 Max 4 per CPU, 32 Max 64 Max.
Perl COM COM, DCOM
VMware Host OS Host OS
Yes No No
Memory Sharing, Memory Hard Memory Hard
Overcommit Allocated Allocated
85%-95% 65%-75% Benchmarking not
allowed in Beta
Windows, Linux, Windows, Linux, Windows
FreeBSD Netware, DOS
3.6GB 2.0GB 3.6GB

11/17/2003 HP Confidential page 26




HP & VMwa Hi DL s
(g

&

&Sl gort

Rel ati onshi p

Server & S or aﬁe

ant servers certifi
any o her vendor
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What’'s new - May - HP WORLD 2003
annhouncement

Solutions and Technology Confererice & Expo

HP and VMware extend partnership
HP now provides one-stop shopping for VMware-based solutions
including:

- HP Consulting

- HP Customer Support & Subscription Services

- VMware software

- Industry-standard HP ProLiant servers

- HP StorageWorks
HP can now offer VMware ESX Server, GSX Server, Workstation
and HP-branded services for Microsoft Windows and Linux

operating systems and associated applications running in VMware
virtual machines

HP customers, worldwide, will have the ability to set up a single
point for support through the HP portfolio of service contracts

11/17/2003 HP Confidential page 28



“VMware and HP have a shared vision for
support of an agile data center and our
partnership supports the HP Adaptive
Enterprise strategy. Together, VMware and
HP have great capabilities to address customer
needs for IT Consolidation and other solutions
that compute virtualization is facilitating.”

—D ane G eene
Presdent & CEQ Wwar e I nc

vmware



HP WORLD 2003

Solutions and Techno ology Co

Relationship highligh

This agreement builds on a relationship announced in
June 2002 that laid the groundwork for HP and VMware
to jointly market and develop products and services
designed to simplify HP customer’s configuration,
deployment, management and support of HP ProLiant
servers in consolidated environments

As a charter member of the VMware Preferred
Hardware Partner Program, HP offers over a dozen 2-
way, 4-way and 8-way ProLiant platforms certified with
VMware ESX Server, currently more than any other
VMware solution partner (May 28, 2003)

11/17/2003 HP Confidential page 30



: HP WORLD'2003
HP & VMware r st

® 3rong rd aionsh p dates backto Summer 2000
v’ pat o our Service Provi der iriti aive
* Wirl dw de Aliance Agreement —June 2002

v legd unbrdla vith prg ect sta enments

v jart product & sd uions eng neering

v’ support &services

v fid dtra ring and go-to mar ket

v' HP member d VMware R eferred Hardwer e Part ner rogram
v jdrt customer engage nents

v’ free 90-day evd uaionlicenses avalah efa customer engage ments
* Cooperdive Support Agreement —Sep 2002
v’ sd uion around 8 Way Roliant; cdl pass ng bet ween HP and VMwar e
* VMware SWResd e Agreement —Feb 2003
v enal es HPtoresdl VMware sdft wer e and VMwar e- branded support
* Enhanced VMwar e Resd e and HP-branded Services Agreenent — May 2003
v’ one-stop sd utionfar product acqui Stion and support
v’ 1ich portfdio of sd uions that nmeet customer needs and price pants
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Product/Solution C
ProLiant Servers

http://www.vmware.com/hp/

13 ProLiants certified with VMware including:
2-Way:
ProLiant DL320, DL360, DL360 G2, DL360 G3, DL380, DL380 G2
4- Way:
ProLiant DL560 (4P/2U), DL580, DL580 G2
8-Way:
ProLiant DL740, DL760, DL760 G2, ProLiant 8500

More in process, including Blades and DL380 G3

This provides customers with a wider choice to meet their
individual solution needs and price points

HP has more servers certified by VMware than any other vendor
as of May 23, 2003!

IBM has 5

Dell has 10

11/17/2003 HP Confidential page 32
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VMware integration with H HP WORLD)2003
Insight Manager

2 Compaq Insight Manager 7 - Microsoft Internet Explorer

File Edit ‘Wiew Faworites Tools Help

() Back ~ X 2 Search Favoritces @ Media 4 v 4 3

Address iﬁ https:/fcim? sp 150000/ vifisplappFramez. jsp

Compagq Insight Manager 7 COMPAQ

= Companq Support
g 3480 76

Home Devices Tools Settings Device Status Uncleared Events Logout L_I
Last Update: Frida 1 7 PM

Device: 16.100.232.71

Overview
¥ Queries The following infarmation is known about this device:
{ Last Update: Friday October 4, 2002 - 3:23:34 PM )

Device Links

Device I mation

Status: & rMarmal [ rlormal  Compag Subsystem Status Information
Legacy Yersion Contral
Address: 16.100.232.71 Whitware Management Interface
Management Protocols: HTTF, SNMP Device Horme Page
SHMP Explarer
Device Name: 16.100.232.71
SHMP Alias: VITIWANE
DHS Name: 16.100.232.71
Contact: rooti@localhost o
Location: room1 Insi ght Manager 7 (SP2) d scovers
Device Type: Server 2 0 e
Product Name: PROLIANT 6500 the VM partiti ons and provides alink
Description: Linux vrmware 2.4 S-vmnix2 #1 Tue 1
e B POt (5 to the VWM manage nent i nterface
Data Collection Report B
& SMMP Comrmunications Settings
All Events Associated with this Device 2

5| 9 Local intranet

fﬁ. Applet started.

"V stan - k.

ormpad Insight Mana. .. ‘J& ﬁ 'E
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“Within the last year that we have been using
VMware ESX Server on HP ProLiant servers,
we have been able to implement new ways
of supplying more cost-effective production
server environments. We've also been able
to explore new methods to ensure a more
reliable disaster recovery plan.”

— Bri an Garri son
Systens Eng neer, Volvol T North
Aneri ca

VOLVO



“As a result of our strong partnership, the
combination of VMware software and the new
ProLiant 8-Way servers with Hot Plug RAID
Memory is an ideal platform for customer
solutions including server consolidation,
clustering, software development and testing.”

—D ane G eene
Presdent & CEQ Wwar e I nc

vmware



Product/Sol '
StorageWork

HP and VMware have confirmed connectivity between the HP
StorageWorks FCA2214 for Linux (QLogic 2Gb PCI-X fibre channel
HBA for Linux) and the HP StorageWorks MSA and EVA families. Dual
path HBA failover support is available in both ESX 1.5.2 and ESX 2.0

Currently, storage controller failover is not supported with ESX Server
1.5.2 and is planned for ESX Server 2.x later this year

VMware ESX Server Connectivity to
MSA and EVA SANs

Single Path Switch
ProlLiant

Dual Path

ProlLiant

11/17/2003 HP Confidential page 36



Product/Solutic HP WORLD)2003
HP Services |

HP Services -- customer support

- HP customers, worldwide, will have the ability to set up a single point for
support and subscription through the HP portfolio of service contracts,
including:

- software support 24x7

- software support 9x5

- installation and start-up

- Windows, Linux, and Novell support in VMware virtual machines

HP Services -- consulting & integration

- services for VMware, part of HP’s premier IT Consolidation practice, include:
- consolidation value workshop
- assessment
- plan & design
- implementation
- migration
- uptime guarantee
- details at: http://h18004.www1.hp.com/products/servers/consolidation/index.html
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WMP & VMware --
Complementary Produ

HP Workload Management Pack
WMP 2.0

- enad es mitid e dsparae OS
Instances on a 9 ngle phys cd
mach ne.

- maxi mum o 1 CPU per virtud nach ne
(wSMP max 2 CPUs/ VM)

- apgicdions ae“urtrusted’ a the
irteraction bet ween dfferent
appicaions runn ng onthe sane CSis
undefined (e g customorinternally
devd oped apgicati ons)

— custoner doesnit want tochange
sdft were architectu e (support fa |l egacy
OSs and Apps)

— apdicaionruns on Linux a Wndows o
Novdl
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* Summary and Q&A
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S umma ry HPWORLD 2003

IT Consolidation and Workload
Management under consideration by
majority of IT departments

HP provides a comprehensive, one-stop
suite of offerings to evaluate, design,
implement, and support IT Consolidation
and Workload Management projects

11/17/2003 HP Confidential page 40
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HP WORLD’2003
Solutions and Technology (,.'.o.rﬁv.:?.‘.ﬂ:'?nr.‘.!:-: & Expo

"~ Internal web site:
http://iss.esgonline.hp.com/iss/workgroup/solutions/vm
ware/index.asp

“ Link to request an evaluation license:
http://iss.esgonline.hp.com/iss/workgroup/solutions/vm
ware/request.asp

“ HP partner page on vmware.com:
http://www.vmware.com/hp/

“ VMware webinar web site:
http://vmwareevents.webex.com/vmwareevents/onstag
_e/mainframe.php?Rnd3206=0.6293640622055561
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