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The digital and physical infrastructures of
the planet are converging...

S

v 4 Demands...

Snarter Software
Snarter Hardware,
...gmnarter Integration

A Snarter Planet...

...and we are infusing intelligence into
the way our planet works.
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70% 70¢ per $1 78%

Of companiesin the ,
| 70% on average Is spent
global 1,000 will have i . crageitTg
on maintaining current

to modify their data T infrastructures versus

of CIO’swant to
iImprove the way they

centersto meet qdi use and manage
Increased power - 1" their data
and cooling capabilities

requirements

IT Infrastructure Is under pressure
It’s not built for what's coming

10x 80% 1 trillion 6 terabytes
Of digital data growth : _

Digital datais will be “unstructured” Deviceswill be of information is
projected to and requiring connected to the exchanged over the
grow tenfold significant effort to Y " internet every
from 2007 to “understand” and second

2011 W oyze

Optimizing the
World's Infrastructure




" New\Voice %
ofthe &

hief Information
Officer Study

Buszineas intelligence and analytics

' T Virtualization
Risk management and compliance
Customer and partner collaboration
Mobility sclutions

Self-zervice portals

Application harmonization

Business process management

Sewice-oriented architecture/Web services

Unified communications

woTE: ClOs were asked to select all applicable answers to the question, “Whar kind of visionary plans
do you have for enhanced compettiveness:™

Optimizing the
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* Reduce Cost.
— Reduce complexity.

— BEnhance resource utilization.

— Recapture floor space.

— More efficient power & cooling.

* Improve Service.
— Improve performance and
optimize scalability.
— Improve service levels.
— Bring new services online
quickly.
* Manage Risk.

— Improve uptime/availability and

increase recoverability.

Bl 22Uz & 5 Y= 7HA:

Consolidate operations and
overall systems control.

Reduce or eliminate redundancy
in infrastructure and personnel

Improve employee productivity.

Respond to new business
opportunities quickly by
establishing a foundation for
growth.

Process more information in
real-time to make better
business decisions.

Potential benefits of virtualization in a dynamic infrastructure.

PCTY
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Reduce costs

Smplify IT infrastructure and
administration

Increase server utilization

Increase scalability of infrastructure

Enhance resilience and reliability

Improve flexibility to business goals

Accelerate Application development
and deployment

“Virtualization without go
is more dangerous than no
11% virtualization in the first pi

Improve application performance

Automate IT operations

Source : http://www.gartner.com/it/ page.jsp2d=505040

IBM Systems Directions, 2006

Optimizing the

World's Infrastructure
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+ 65 Virtual+Physical
Server Installed
e IDCl ¢l A 7} Lg}g_%sﬂ 4] nﬂ/% A+ (physical + T 60 Base (Millions)
Sending (US$B) virtual) ¢f 7+ A 8] S7HE SlelEat A5 T 55
$300 - + 50 Physical
Server Installed
¢250 4 8 Power and Cooling Costs : 45 Base (illions)
3 Server Mgt and Admin Costs [ ‘ ) ‘ﬂ 40
$200 { IEH New Server Spending " 1 BT 35
& 0
$150 26 - 25
$100 - — - Virtualization
I H‘IHH B i T 15 Management
$50 - HH-HH P | JLM H‘IH —+ 10 Gap
-5
$0 - HIHHIH L o

7P AH 9] 227k SolubH o BabeA a, 7Hg ) Bel AR BT o] /A
STEAES WEA71717} 6% olH 93

Source: IDC, May 2006
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O—] %a] 7:" O] ’EQ %X'] ??1_7]]'? »  Application Application

(TA7F = ZE2A|L)

2o 2eH A9L AT S

S =2 )4/ A| 2w

EAU7}? & = || N & ==

| = 9_ ol 9'

7]_}8'—5:]_ x]__O{J. %‘g' _E_}‘" 047]]_7 Virtual Resources Virtual Resources

Logical Partition Virtual Machine

i .
|» CPU IQ} Memory [HEE5S  NC |-_|I_ Hard drive g

EE-TEREE

Physical Resources
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Service Management

e
Proc
Chai

1IYE VIYIne  corninguiauorl iviygriit. eiedase viadliayelierit FronIieinn iviygrie  mciucetic viygrie Avdadiaullity ividiiayeriierit wapacity riyirit

Bus
Busi

EL

Jdanaaras basea Interraces

Platfo
e

Phys

FHrmwa

LAl CIAUUILTTT IVIQI IaYCTIHTITH L I I virwualiZauorn Create Aggregate I

Nalata Canranata

Scenario 1: Migrte from Physial t Virual stems - Conslidaion

Sandards Based Interfaces

L Virtual Resources & Aggregations
: Virt. Servers Virt. Stg. Servers Virt. Disks/Fles Virt. Networks Virt. Routers
em Resource Virtualizers— add on hypervisors, SVC, ...
\  ServerVirt. /| \  SorageVirt. / \ Network Virt.| /
" System Resources — hardware and OS software including integrated virtualizers
SMP Servers Blades Sorage Servers Sorage Network Hardware

Optimizing the

World's Infrastructure
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Control. =7}g3} A28l & o]u] x| 9] glo] i Alo] & g
Automate. = F2S BWASIAL B8-S T 7]17] 93 AHE3) 2

% Service Management

] 6] 7}4F3} of Ez] 7o) cf/ézww;l

43

Reduce costs & Dynamically /mprove Centralize

complexity. adapt. service client
delivery. management.

Networking for Virtualization

Optimizing the
World's Infrastructure
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Visualize your environment

» What services, applications, systems?

*  Where are they ?How they are related ?

* How are they performing?

Gather datato Control your environment

» Forecasting into the future

* Plan your capacity

Automation extends the benefits

* Himinates manual processes

» Captures best practices

Establishes accountability

» Usage metrics, allocation

» License usage

Otherwise, you will end up right back where you started

Optimizing the 17
World's Infrastructure
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STEP A : Visualize

STEP A : Visualize

98 MH) 2 F A F3 HIS aaE Foo] JEA?

e Discover and
maintain the
COMPONENTS

e Centralize and

How do | find something in my Data Center?

Ignore the
question

Exclaim, "Who
changed everything?"

Go to the local bar

where the "old guy"”
hangs out!

visualize the Retire 14% 15%
CONHGURATIONS 10%
» Establish the 20%

REATIONSHIPS

« Track CHANGES

PCTY

Go to where it
used to be!

Optimizing the

World's Infrastructure 18
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Visualize virtualized resources, configurations, relationships and changes

IBM Tivoli Application Dependency Discovery m
Manager LPAR 1
A single pane of glass to see all the resourcesin J,a" —
both a physical and a virtualized environment, /
their configurations, their relationships and ' — I
changes that have occurred over time / J
Discovered Components
Physical Infrastructure b

rerification "

i b Yiwyare ESX
5@ LPAR
-2 Systemp
@ VM-Power5(3)

=-@ Virtual Systems

WM 06-23AC6

Optimizing the
World's Infrastructure
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53

7hes @78 YA w2

=

=8 g

RE—

- :

e =8

=@

e = §
=

= 5

7%

*VMware ESX3.5/VirtualCenter Sensor
—virtual center @ #¢] ¥ = server ol o3l t] ~ 78] g
— @7 0] WA E Ak O 7] gl g A7 T
— 953 = A 2=H image”} ESX Al 7| o] &&= A& 1ot

*pSeries
- A 2 } Fa} Apglol )@ 2 2
—CPU, =& 210 o] AL} virtual machine 7+2] 914
*MSHyper-V

— Microsoft Hyper-V Server 2008 &< A] 2~ ®l =] ¢

— Microsoft Hyper-V 2+7 o] <=4} 3} virtualized guest t] 2~# 1
—guest OS¢} S ~® AT AZd 14

—guest OSol| A & W& 2pof ik 74 (CPU, M &g, T =4,
U EA =, 7]H
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VMware ESX Discover

=123 Whiwvare ESK

g tzgesx] tiviab raleigh.ibm.com

----- [ﬁl Darwin
----- ﬁ Metvvare

+[ﬁ LinLx

Showy Details
..... F BSD
S Free Edit...
..... [r:_l'j Dios Delate

Change History ...

Component Dependencies...

STEP A : Visualize

Showy Wirtual Systems Topology

W

Details

4 3 ftems g nc4523

General as Virtual Systems Storage P
Hame: nc045234 kraklsh plibmcom
Deisits
Fully qualified domain name: |nc045234 kraklab plibm.com
Last Modified Time: 7/5/03 13.25 CEST e s e
Object Type: “htwware ESK Computer Gemerl o8 Vit Syviere Hsrage
System
Fanm 95 e
Manufacturer: IEM 041008 kot il
Model: 1B 3850 M2 / 3850 M2 e
-[T1 41 4RG]-
Architecture: 656
CPU Speed: 2931 MHz
CPU Type: Intel(R) Xeon(R)
Humber of CPUs: =
Memory Size: 7999 GB
Available Memory For All 5576 GB
Virtual Machines:
Current Memory For All 9924 GB
Virtual Machines:
Mazx Virtual Machine Memory
Size:
Swap Memory Size:
Service Console Memory 300,00 ME

Size:

+

4 krakiab.plibmeom |w| | % | %" & || 28F  Lastrefresh: 7160

sorm [ Wirebeors Server 2008 Erlen

]
=na
=n
=a
=na
|
—=a
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STEP A : Visualize

IVM (Integrated
=
ra E|g I

Virtualization Manager)
vimw 2k 3ativiab.

wimhime tivliab. raleigh.i.

rvwd kSa tiviab raleigh....

|
III

tmv-alberttiviah. raleig

1]

System p

PTHESS
h\'“x

HMC (Hardware Management
Console)

e B

| v tiviak.raleigh.i..

--------

inux ]

vimrhasd tiviab.raleigh.i...

VIOS (Virtual I1/0
Server )

Optimizing the 29
World's Infrastructure
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Determining System Performance and Utilization

IBM Tivoli Monitoring
et AN N2de
EUBaH ATH= HEE
ANH oz gHs A AR
PEL A5 g ¥d 34
Visualization
Consolidated view

713k g ol Bh= T <l 3k
Visualization to streamline and A A~H o]~
identify a problem’s “root cause”

Personalized views

Centralized visualization of
real-time and historical data can
help with “intermittent” problems

Optimizing the 23

World's Infrastructure
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File Edit ¥iew Help

le-» - @ TOT, &8 S Virtualization Centric Navigator

[ <= mavigator Top 5 CPU Utilization ——

mB 8 x

B itmsund
|- itmsung

Ferformance Analyzer

adtechdd tivlab.raleigh.ibm.com

adtechd3.tiviab.iffzigh.ibm.com

I-H8 CEC: cec3
o LPAR [a1:)
o LreR Linux]

] VIOS: viosS

Ig WI0S: winsh

CEC Resources

adtechese tivilb raleigh.ibm.cam

adtechdz tiflab.raleigh.ibm.com

Cowveran cru uti

M Overall CRU Ut

LP&R A1)
LP&F (Linus

VIOS: vios2
ﬁ Performance Anslyzer
= Vhlware
BB ES¥ Group 1
ES¥ Giroup 2

Performance Analyzer

adtechd.tiflab.raleigh.ibm.com

adteches« tivlab.raleigh.ibm.com

adtechdd. tivlaljraleigh.ibm.com

= /M ware CPU Utilization Forecast
B8 VM:adtechC-adbechd1:ESx
WM adtech-/C-adbechd2:E S
“WM: adtechC-adtechd3:E S
“WM: adtechC-adtechdd:E S
WM adtech-C-adteches: 1 ESX
WM adtech-C-adtechesk2 ESX
WC: Adtech2

adtechd3.tiviab.raleigh.ibm.com

2D BEDO x mEe Qg x
=3}

&l

_ VC level resources (Most/Min
5 Physical | <2 vinuslization? u%d) For tak| ng VM Ot| on
adtechd4a.tiviab.raleigh.ibm.com Decis- On

[E situation Event Console s 2 @0 B A X%

00 A4AAB S A i 8| @ edwe T e

Severity Status ‘ Ownarl Situation Mame ‘ Display lterm
Qpen Kuibd_Wih_CPU_UtIl_High | Taddm Wi

adteches<z tiviab.raleigh.ibm.com adteches tiviab.raleigh.ibm.com

M overall Memony Liil

O overall Memarny Util

/1 Warning Open NT_Log_Space_Low ooooon Pri i o
75 Warning Tipan FEF L Bt T Pri adtechd2.tiviab.raleigh.ibm.com adtechdz.tiviab.raleigh.ibm.com
&Waming Open MNT_Log_Space_Low Application Pri
| /% Warning Open WT_Log_Space_Low Security Fri

& Warning Qpen MT_Log_Space_Low Systern Pri adtechd? tivlab raleigh.ibm.com adtechdstiviab.raleigh.ibm.com

R _Critical Open ES¥_CPU_Trend_Crit I

adtechd3 tivlab.raleigh.ibm.com adtecheset tiviab.raleigh.ibm.com

O 10 20 30 40 50 60 7O 80 90 0 2040 6050100

@ Hub Time: ¥Wed, 03/05/2008 07:14 P ﬁ Server Availahle Top & Bottom 10 ESX Serves CPU & Memory Utilization - 8.42 49125 - SYSADMIN  “ADMIN MODE™
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STEP A : Visualize

b= VM_CPU_History - 9.42.49.125 - SYSADMIN *ADMIN MODE* =J2Ed
File Edit View Help
& - = O EHBMmE s dE Q2 & 4 | &Sl £ B &L @7 @ &
455 Havigator 2 M B = [uill Total cPu s 20 B 0O =
D <& View: | Vittualization? ~| 3=
+-Fg VM adkechVC-adtechdd:ESx -~
¥ Mare.
<M ES¥ Group 2 ﬁ
-] Performance Analpzer 041708 16:30:00 1
=B, WC: Adtechi 1
i =B Yhware CPU Utilization 04417408 16:30:00 %
s ESX_CPU_Trend_Crit . . — E% Procassor Tims
= : - : e — " % Privileged T
=g Vh-adkech/Coadtechdl:Eoix 94 % Processor Time)(04./17./08 14:01:00] " Dl oy x2es Time
. #- Bk YMwars CPU Utiization 0417408 19:90:00 — % Usar Time
=gy VMs - T E % pPc Time
i b [Ely CPU Utilization Forecast for Mz hosted by adtechd 041708 12:30-00 - O2% interrupt Time
- Fig ADTECH-E3 @
#- Ll adtechyml — 04417408 11:30:00 i
I r s g o i |
- > 041702 A0:20:00
%22 Physical 58 Vituslization? | o 20 a0 &0 a0 100 120 140 160 180 Z00 220

[usll ¥m cPU Forecast < OB O

‘I Workspace with, forecast and
last 30 days CPU Utilization

(™ Hub Tirme: Thu, 0401 772008 06:09 P

x

[@] wmware vM Details
a B

22 it Sy @ Location: |

& 2

mBe 0 x;j

http: /Aitmx1 3 tivlab.raleigh.ibm. com: 1920/ /cms/soap VW are % 200 M % 20D etails_adtechvm?.him

AVG_Utilization Details for VM

Begin Date
Report Period

Server Name
attribute

Mar 16, 2008 12:00 AM
Last 30 days

adtechdd4 tivlab.raleigh.ibm.com
KAWM_WM_CPU_DY . AYG_Utilizatian

End Date

Selectedf Default
Summavrization Type

¥M Name

Apr 1S, 20038 11:59 PM
Default! Daily

ITMAY M are

AnG_Utilization for ITM4WM

are plotted against time

a6
84

82 h
&0
78
7B
74
72 _—
70
68
=5
Fa

<

— AYG Attribute
— Max Attribute
S - — Min Attribute
Upper Contral
Average

Lower Control

[Dore

ﬁ Server Available

Whi_CPU_History - 9.42.49.125 - SYSADMIN *ADMIN MODE*
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Visibility into ESX CPU Utilization

=} CPU - kbizkas. tiviab. ralelgh.ibm.com - SYSADMIN =

|

File Ed® ‘View Help \
Grw: | OFH EOEBHR$IE 000 BQPuwEe@iEUlLEY @ TlwE A
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Dynamically link to
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Unknown [NMMFEECETS G3E01 Ta2s 250 OS t f d t | d
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" e (=) LaELi
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= A TestVirtual Maching

MT| Ltiizntion kry Virund Machine b - CPU .

/

FPage: 1 012 Fape. T o
: :
2 z
ilj /|
AmBEMT 10 mdieh 0
B gl VM ke ¥ [
& KL TR = ==l
o iy Wi 05 wilihd1 LR
- B e 7| Utilization by CPU
. . -
VM Utilization/Total —
&
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CPU i /
At pE J J J J 1 A A i . piteps /
Dutiszation OFeraent Ry
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o £ L~
.
" -
a0 e
10
30 — -
0 12
0 /ﬁl .
| = ~ — = - .
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|8 Hub Time. Thu, 07 072000 04.54 PM &8 Server Available L - kb Zhas dab.raleigh.ibrm.corm - SYGADMIN

Optimizing the

World's Infrastructure




bt @7el @ A muygy T

Visibility into Power Systems utilization : Hypervisor view
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Ocru shared Pool Size

Memory Allocation to LFARS

CPU Allocation to LPARSs el a0t
10 4 =1 2000 =
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o o e B s B
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STEP B: Control

STEP B : Control

——
 Tivoli | iIEM.
— A
& l:‘1 q'—o‘ ContrOI*—o‘ ‘?;I .6]‘ q E’ —-'-—;( VMWare: Resource Utilization Heat Chart for Single Sarver
v . =2 R4 é)
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A View into the Virtualized Future?

¥ A= FHITEFH 7 LA =F =
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EF Az gl 24
A9 AHEF AZE Q8] H 8 St
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ARHE AT 4
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IBM Tivoli Performance Analyzer
» Derive New Metrics using Arithmetic Expressions
* Predictive Trending and Forecast reports on
existing Data
* Reports For Distributed Systems, Databases,
Transaction Monitoring, Virtualization
» Enables prediction of application bottlenecks and
creation of alerts for potential service threats.
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I mage %a STEP B: Control

Image 32| 22
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STEP B : Control

Image &2

x86 dFo| Hulo] A 7}s}t Al A~ 'l 22 physical Al Z~51¢] image H =AW 2 :
VMware, KVM, XEN, Hyper-V, XVM

o] 2] Windows % Linux 7133} @28 |4

VM image 2=l 55 #1745} aL, 71 imageol] o gk 5

image HAH® &/ o) A - P2V, V2V, V2P

A =2 Sho] s Hbo] 4] 2 image ¥ 4|

OVVE1O0 lepnrf
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STEP B: Control

Image ¥32] Block Diagram with flows

Dev-test Governance Hows Operations

Sore Deploy Manage

Overall Orchestrator

Image Library & Mgmt. <€ Intearation

Sorage Network

linked linked | Capture Operational DS CI\:IDB
repositor repository | Tooling i (Images + other Sgft.) |
_____ Golden Images | i :

Reside Software Deployment Tooling
in . i -
Build image repository

ture
Captu Patch/ Software Install

Network Sub system
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STEP C : Automating Virtual Environments =~
Ho|5HAH &3 A53 2 2 H|AHY

o HolHAlY T3 A5 3} o X ZH| Y
— AT | A E T EE A Ag 3t — A I A
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" and image based software installation @ E
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procedures. Don’t forget patching
images @
3. Add necessary storage and configure
proper virtual server IP settings
. | / -
4 Configure appropriate routers, @ :
switches and firewalls. Endpoints Endpoints Endpoints
5 Configure load balancer and place @ v g q v g v ¥ ¥ v
" virtual serversinto production
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71733} #El ] A-B-C: “Optimization Cycle”

Virtualization without good management is more dangerous than not using
virtualization in the first place. *

* http://www.gartner.com/it/page.jsp?id=505040
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