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Agenda

e Virtualization Overview

» Benefits / Issues of Virtualization
e Future Trends

* Development Environment

* Deployment Experience
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Virtual Categories

» Server virtualization (Common
Reference)
— Hypervisor Type 1 (Native / Bare metal)
— Hypervisor Type 2 (Hosted)

* Desktop virtualization (Next
Wave)

* Cloud (Future Wave)
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BENEFITS
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Why Virtual — Client P

State of Infrastructure Today

Server Sprawl Power & Cooling
> 36Mphysical x86 servers
o>
>

by 2011'—a ten-fold 50c for every $1 spent on
increase in 15 years’ servers?

> $140 bn in excess server $29 bn in power and

capacity - a 3-year cooling industry wide?
supply
Space Crunch Operating Cost
) > $8 in maintenance for
> $1,000/ sqft every $1 spent on new
> $2.400 / server2 infrastructure?
> $40.000 / rack? > 20-30 : 1 server-to-admin
' ratio®
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Why Virtual — Client P

State of Infrastructure with Virtualization

SEESEEEE
N N II- BEFORE AFTER
5 T S ) vmare Vlﬂware S‘W'NGS




Why Virtual — Integrator Perspective

BEFORE VMware

\ > B @

Procure Configure Install Configure Assign Configure
hardware hardware 0SsS OS & Tools IP Addr Network

WITH VMware
<1 hour

D) of work
4 s 1-2 days

Deploy from Power lead “W

Template on VM SR—



Comparison

Virtual Server

e Supports Green objectives

* Enables Space Management

» Flexibility / Share
Resources

e More Complex / Costly for
Smaller Solutions?

 Difficulty in Monitoring /

Virtual Desktop

Thin Client Support

Quick Desktop Provisioning
/ Replacement

Centralized App Mgmt.
High Reliability / Quick
Recovery

Built-in Redundancy

Management « HMI Sharing

* Vendor “Support”
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Comparison

Virtual Server “Private” Cloud
e Consolidation » Elastic / Self-Service
» Self Hosted & Self Platforms
Managed « Self-hosted
« Highly Secure and « (atalog Based Services
Compliant  Chargeback Models
e More secure than Hybrid or
Public / Shared Clouds
e ? Compliant ?
) el opratares (Diemitcn, © gt
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Vendor Support

Is accurate timing important?

The virtualized system clock is directly affected
by resource utilization on the physical host
system. The more heavily-utilized the physical
system is, the less reliable the virtualized system
clock becomes. The result is a virtual system
clock that slows and accelerates relative to real-
lime.
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Vendor Support

<vendor>Technical Support will not require clients
running on VMWare ESX to recreate and troubleshoot
every issue in a non-virtualized environment, however,
<vendor> does reserve the right to request customers to
diagnose certain issues in a native operating system
environment, operating without the virtual environment.
<vendor> will only make this request when there is
reason to believe that the virtual environment is a
contributing factor to the issue.
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DEVELOPMENT
ENVIRONMENT
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File Edit Wiew Inwventory Administration

Collaborative Developme

Plug-ins

Help

|E} Home [ gf] Inventory [ @ Inventory

=

Recent Tasks

localhost.gapS.com VMware ESXi, 4.0.0, 208167 | Evaluation (51 days remaining)

Getting Started

STl Ela e Virtual Machines

Resource Allocation

Performance

Configuration

Users & Groups

Events ' Permissions

General

Resources

Manufacturer:
Model:

CPU Cores:
Processor Type:

License:

Processor Sockets:

Cores per Socket:

Logical Processors:
Hyperthreading:

Mumber of MICs:

State:

Virtual Machines and Templates:
VMotion Enabled:

VMware EVC Mode:

FaultTolerance Enabled:
Active Tasks:

Host Profile:

Profile Compliance:

Dell Inc.
PowerEdge T&10
8 CPUs x 1.994 GHz

Intel{R) ¥eon{R) CPU
E5504 @ 2.00GHz

Evaluation Mode

2

a

3]

Inactwve

2
Connected
a

MNSA

MNSA

MA

MA

& Na

CPU usage: 50 MHz Capacdity

8 x 1.994 GHz
Memory usage: 943.00 MB Capadty

24563.55 MB
Datastore Capacity | Free | Last Updal
a datastorel 227.25 GB 226,70 GB 3/9/2010 7
| Tl | v
Metwork | Type | MNu
B vMMNetwork Standard switch netwaork 0
| i | v

Host Management

Manage this host through VMware vCenter,

n

Mame

Target Status

Initiated by

| Reguested Start Ti... —

Start Time

| Completed Time

|Evaluation Mode: 51 days remaining  |root é




Small Projects

Help

&J Machine
{:E} 12-9 @ &% Detais |[E Snapshots | & Description |

I»

Mew Settings Start Discard Q General

MName: EMI
Qs T : Windows 2003

EMI ¥pe

ﬁPowered Off = em
Base Memory': 258 MB
Frocessor(s): 1
Boot Order: Floppy, CD/DVD-ROM, Hard Disk
W= fAaMD-V: Enabled

Mested Paging: Enabled

Display

Video Memory: 16 MB
30 Acceleration: Dizabled
2D Video Acceleration: Disabled

Remote Display Server: Disabled

Storage
IDE Controller

IDE Primary Master: WEServer-d 1. vwndk (Mormal, 20.00 GE)
IDE Secondary Master {CD,/DVD): Empty

m

Audio
Host Driver: Windows DirectSound
Controller: ICH AC97F

Metwork

Adapter 1: PCnet-FAST III {MAT)
Serial Ports

Disahied

R 9 G ¢

usgB
Device Filters: 0 (0 active)

Shared Folders
Aane




DEPLOYMENT EXAMPLES
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YiWare ESH Server Instances: VMWare ESX Server (&) | Virtual Server Images:

e 16 GB RAM (Min == FaCte”igen_ce Server o Windows 2003 Server Enterprise (no
« 1 GEBNICS Mmm;;gg:[f:gﬂ;::agfmm additional cost with virtualization)
. E SATA drives mirrored, or s S0 Server 2005 Standard (1,2 &3)
s SCEISAN(E) ) ] s 0GB RAM (D)
Historian @ WebiReport Server | . 4GB RAM (5 &5)
Wonderware Historian, Wonderware Information Server |, 5.5 GE RAM (4 87)
Won derware InTouch ESUL D ESERLED SQL Server Reporting Services) | 5 5B RAM (1 &3)

View Clients

Weh Clients Supervisor
Client{s)

S [
a1

i
I

—| i
Plant Ethernet Network
MY Application Server) WA Application Server) —
(Redundanc; Develo pment/Configuration
Workstation
Wonderware Archestra IDE, InTouch

Hetwork Switch Terminal Server Windowhaker, Operations Configurator)

(Windows Terminal Services,
ACP ThinManager) w5 clients

ViMWare ESX Server (C)

Terminal Server
Windows Terminal Services,
ACP ThinManager) w5 clients

VM Ware ESX Server (B)

)
Machine Control Hetwork Segment
PLC PLC PLC P

LC



MES Architecture

SAN storage
- EMC Clarion CX 700 or
HP E*i&, 50006000 3000

SAN storage

- EMC Clariion CX700 ar HP EVA 5000, 6000, S000

Bunker site

. . - 2 TB uzahle foracge -4 T8 blistnrage TapeLibrary
Production site A
rray Mgt Server 7 Real Ti
o -Compag 350 (2) CPU | Datan I'_’f:.
iHistorian -WWindowe 2003 server 2 a Replication
admin clients - Array Managemert E
Sotware (0WS0M)
Weiah & E -Replication =crip
InfoAgent Di —— cortrol & dial-home e 5L i
clients ~ Dispense =—=m ] y [ swiches] | Bunker Site 54N
clients W e PO Al I5L A Connedionsto
e chan e A —————— DROADEY Sarvers
L Thre ChRinek
W2K-lte PC ‘ . Wide-Area Hetwork
EBR gﬂg{g;:negratmn | | | :LESRD&M[? ﬁg? e Servers Data Historian Server “;‘Eﬂ'mc&s
Navishere  clients 4|~ compan 380 2) CPU - High-failsbilty Cluster :;ﬁ‘;ﬁ:ﬁ;ﬁ?ﬁéﬁpu _LIMS
' - Windowe 2003 server -HPor Sun (4) CPLiea Windove 0035 server - GXP
- MGiseries - HP1X, Solariz or Linus Froficy Higtari
_ERP Gateway - Strstus S700/Linu: Redhat -rreiey Ristoran EvemSevices
: - Pallette serice - Cracle i ] NP
W2K-te P WK JtePC Firewalls -ete.
- Layer 2/3 awilch
IEan et g LAN 109004000 Etieriet ge-To Bunker Segment
N3 vEctrig LN 1040000 Ethe et (Drata collectorzto

Citrix sewers\\

=T |
/ - Compag DL380 Spare Server _
‘ - 4 G RAM EBR Server {n+1) Firewall
- Windows 2003 Server - Feult4olerant server -Compay 380 (2)CPL = - Layer 213
- Cittix Presertation Sever &0/l sy 14300 (2)CPU | | -Wirclows 2003 server switch
M+1; min of tno ssrvers - Windowve 2003 server /_’—_
— NS - Anache Web Server "
-EBR |
-Windowe 2003 server InfoAgent VMware
- RAID array sorage WEB Server -2 Compag
- GE Fanuc Automation | ¢ ompag 390 (2\ePU - EW&B?
" - 1w LI
Sotware Contrd (A5C) s 2003 s Ner S
color key - 11 Wieh Server
Fockwell ProPack Data - Proficy Realtime N
Equipment Information Portal T ———
h o
_| GE Fanucfintellution M e M
Equiprent )
Dk chaiiel “'1 ‘ UL
shared Equipment ‘ ‘
to above to above —

=AM storage

SAN storage

)

ESH

SEervers
385 (4 cores

e E) B [Drice LAN 104 MAOD Etherie

iHiztotian)

SCADA or DCS Nodes

- Indusfrial PCz

- Compag 330011CPU

-WWindove 2005 server

- iHigtarian Prmary & Secondany
Dda Colledors

- spedalized 1O drivers and
QP C servers
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Rodney Neal
MIT Practice Manager
Global Automation Partners, Inc.

A Company of the M+W Group
rneal@gap5.com
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