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What is needed?

A very strong requirement: reduce costs and optimize investments

On a server side this normally means
continue to provide same or better service
reduce software costs T

reduce hardware costs 0:
=
How? 0000 | I
increase global system usage avoiding overload :::: R
optimize resource allocation to applications 000

flexible configuration - P

dynamic reconfiguration \ ‘:‘
|- 42°

Solutions
partitions m

virtualization S
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Partitions: a technology integrator solution

Get standard CPUs

Integrate in a board (4 chips normally)
Board becomes an allocation unit

A patrtition is a set of boards

Poor allocation granularity
Not always dynamic

IBM: intel xSeries x440, x445 H H H H

HP: pa-RrisC HHIFFHEE

HP: intel itanium2 E@ @

Sun: uitrasparc Iv

8
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Static hw board,
Dynamic sw partition

Static hw board,
Dynamic sw partition

Static hw board,
Dynamic sw partition

Dynamic hw board
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LPAR and Dynamic LPAR

Standard on all new System p™ systems
Whole processor allocations in LPARS

art#3 Part#4

st/ File/

Move resources Print

between live

partitions 5L Linux

Hypervisor
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Micro-Partitioning

Entitled capacity
In units of 1/100 of a CPU
Minimum 1/10 of a CPU

Capped or uncapped partition

Variable weight

% share (priority) of
surplus capacity

Changes are dynamic

POWERS5

‘ AlIX 5.2
O
‘ AIX 5.3
O
Shared Pool
AIX 5.3 3.00
@ [
‘ AIX 5.3 0.50
‘ T
‘ Linux 0.50
[
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Capped and Uncapped Partitions

Capped partition

Not allowed to exceed its capacity entitlement (CE)
Uncapped partition

|s allowed to exceed its entitlement
Capacity weight

Used for prioritizing uncapped partitions

Value 0-255

Value of O referred to as a “soft cap”
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Shared Processor LPAR - Responsive Partition Example

Work can be prioritized to give time critical tasks a high fraction of
resource

Lower priority partitions can run with less dedicated resource, but can
“soak” up spare CPU cycles automatically

Batch partition

Batch partition

High interactive

load gets precedence
when needed

When interactive load
Is low, batch partition
uses available resources
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Value of Virtualization

: Virtual
Virtual Storage

| I I NEW IS

IBM Virtualization Ben

Can help improve co
speed

Allows easier provisi
management and
deployment

Changes are transp
to users, which helps
improve efficiency
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What is Advance Power Virtualization - APV

Micro-partitioning
Partition Load Manager (PLM)

VIO Server
Sharing of virtual devices between Ipars (adapters and devices)
Chargeable features
Virtual SCSI — vscsi
VSCSI server
vscsi client

Virtual Ethernet

Shared Ethernet Adapter (SEA)
Virtual LAN (vlan)
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Virtual I/O

Allows sharing of network and storage devices

Vital for shared processor partitions
Overcomes potential limit of adapter slots due to high number of possible
Micro-Partitioning
Allows the creation of logical partitions without the need for additional
physical resources

Allows attachment of previously unsupported solutions in selected OS clients
(e.g.: Linux)

No Virtualization Virtualization

Boot Disk
@ e Boot Disk /M
Network ]
© Lot

0s1

Network
HBA
Boot Disk

0S2

Network
HBA
Boot Disk

0Os1

Network
HBA
Boot Disk

0S2

Network
HBA

Dedicated Resources Shared Resources
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Virtual Ethernet

Virtual

/0O Server

AIX 5.3

AIX 5.3

Linux

Virtual

/O Server

Configured like a standard Ethernet
One partition may have multiple virtual ethernet
A virtual ethernet supports up to 20 VLAN

I/O server partition provides Layer 2 bridging using shared ethernet
Each shared adapter can support 16 virtual Ethernet LANS

network
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Virtual SCSI

D
—
N—

Virtual
/O Server

|

AIX 5.3

AIX 5.3

Linux

Virtual
I/O Server

!

One physical drive can appear to

be multiple logical drives

LUNSs appear as individual
logical drives

Minimizes the number of adapters

13

F

Can have mixed configuration
(virtual and real adapters)

SCSI and Fibre supported
Supports AIX 5L V5.3 and Linux partitions
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Internals AlX
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0

physical volumes

0

OEM device paths

0

logical volumes

internal or
external storage

Virtual I/0O Server

ST

LVM

o 2

OEM

multipathing

VSCSI
server

disk DD

MPIO

HBA DD

AIX client

e
LVM
S

[ I T [ 1
s | diS
DD
VSCSI

client
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VSCSI using MPIO redundancy at Client

/O /O
Server Server
disk
driver
vscsi vscsi vscsi vscsi
target initiator | | initiator target
| | | |
PHYP
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VSCSI using LVM redundancy at Client

/O
Server

disk
driver

VSCSI VSCSI VSCSI
initiator | |initiator target
|
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VSCSI redundancy with multi-pathing at the 1/O Server

17

AlX
client

LVM
|

DISK
DRIVER

VSCSI
client

/O Server
LVM LVM ’ LVM
DISK FASTT Power_\
prIVER/MPIO| |DISK ISDD HDLM
IDRIVER| [ F’ath/,
PHYSICAL | |PHYSICAL | PHYSICAL
ADAPTER | |ADAPTER | ADAPTER
DRIVER |DRIVER DRIVER | |yscsi
5 target
PHYP
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“Hosted”
Partition

Virtual
E'net |

Hosted

Virtualized I/O - Examples

Other
Partitions

“Hosting”
Partition

Virtual
E'net

Real
E'net

Adapter

Mapping

18

SCSI, SSA, FC
Physical Disks

~x—Network
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~ P5 systems virtualization architecture

|_\|_
AIX 5L
2

v

i5/QS™*

o]

Processors

Memory

| B

Expansion slots

I

Local devices & storage

19

*For select p5-570 and higher models
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Partition Load Manager for AIX 5L ~

PS5 systems

Policy-based, automatic partition resource tuning
Dynamically adjust CPU and memory allocation

Supported on AIX 5L V5.3 and V5.21

Supported on POWER4™ and POWER5™ systems

Before resource tuning After resource tuning

Adjust resource allocation based
on business priority

(R

Unbalanced resource allocation

EA

A (2

6
CPU

Agent Agent

Test LPAR CRM LPAR Finance LPAR

(I

10
CPU

2

Agent Agent

Test LPAR CRM LPAR Finance LPAR

20
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OS Support for Virtualization

Function

AIX 5.2F

AIX 5.3

Linux
SLES 9

Linux
RHEL AS4

Dynamic LPAR

Processor

Memory

1/O

Virtual LAN

Micro-partitions

Virtual Storage

Virtual Ethernet

Partition Load Manager

i5/0S support available for 1.65 GHz p5-570, p5-590, p5-595
iI5/0S can participate in the shared processor pool, but only to the processor maximum
I5/0S can utilize VLAN, but can NOT be a client to VIO server

NOTES:
Dynamic LPAR standard on System p5, ~

21

p5; part of POWER Hypervisor on OpenPower
Virtual I/O Hosting Partition is an “appliance” — encapsulated partition available on System p5, ~

p5 and OpenPower
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Server / Storage Utilization

Peak-hour Utilization Prime-shift Utilization 24-hour Period Utilization

Mainframes 85-100%:

Intel-based

Storage

Source: IBM Scorpion White Paper: Simplifying the Corporate IT Infrastreatupe; 6p8ation
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The Value of Advanced POWER Virtualization

...by making better use of IT assets by significantly

improving server utilization.

Reduce t.otal cost of « Consolidation of under-utilized (e.g., 10-15%) workloads (onto
ownership... partitions with <1 CPU)
» Approach mainframe inspired utilization without sacrificing resource
availability

» Economic I/0O model (e.g., Shared Ethernet, Shared storage)

» Simplify IT management (e.g., rapid deployment of additional
capacity)

...by dynamically and automatically re-allocating
resources to applications as needed -- to better
match changing business cycles or handle
unexpected surge in demand.

» Support multiple workloads/departments/applications

» Rapid response (10 ms) to changing workload needs via shared
processor pool

» Automatic access to spare capacity via APV/Reserve CoD
» Exploitation of VLAN (e.g., high-speed communication)
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Scenarios — Where APV is Likely to Have Significant Impact

Server consolidation of many, small underutilized servers
Legacy AIX® platforms (e.g., single app per server, fractional CPUS)
Webl/file/print (e.g., consolidation Linux, 1A-32 to sub-CPU partitions)

Application development/testing (secure, isolation)

Responsive OS images in Shared Processor LPARs with higher utilization
Production (e.g., OLTP) with batch systems
Overlapping production systems (e.g., peak of one; valley of another)

Virtual blade environment (handle bursts of activity)

Exploitation of Virtual 1/0, VLAN
Multi-tier applications — (consolidation of web/application/database)
Using virtual disk to consolidate relatively small boot images

Consolidation of low-utilized Ethernet adapters
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Virtualization

“Virtualization is the process of
presenting computing resources in

ways that users and applications can . .

easily get va!ue out of_them, rather ' AT \
than presenting them in a way . \ afE g
dictated by their implementation, Pool of Resource

geographic location, or physical o
packaging. In other words, it provides
a logical rather than physical view of
data, computing power, storage
capacity, and other resources

Jonathan Eunice, llluminata Inc.
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Backup
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Why i1s On Demand Important to You?

Server capacity you need, when you need it to help lower total cost of acquisition
Address your planned IT capacity growth needs quickly, non-disruptively

Built-in flexibility to address unplanned, temporary spikes in demand

Increased configuration flexibility

Increased reliability with processor and memory sparing

Deploy new services quickly to react to changing business requirements

Gain additional workload throughput and automated systems performance leveling

Customer Capacity Growth 7
4'

Defer 70-80% of . Temporary Capacity

payment for o on Demand (CoD)

inactive capacity... P

”
oF
/ ”’ Permanent Capacity Upgrade
P _ ' blanned ON Demand (CUoD)
P < Actual

*Capacity on Demand Features available on selected models of System p5 and eServer p5

27 © 2007 IBM Corporation



28

Comparing POWER4 and POWER5 Systems

Feature

Description

POWERA4

POWERS

Permanent Processor
Activation

Key enabled, upgrade for inactive
processors

Permanent Memory
Activation

Key enabled, upgrade for inactive
memory

Reserve CUoD

Prepay, debit account approach

On/Off CUoD

Post pay, usage billing approach

Trial CoD

30 day trial of all available CoD
resources

Additional Trial with processor
CUoD activation (2 Processors
and 4GB Memory)

Capacity Backup

Disaster recovery offering on
high-end systems

1 POWERA4 on/off CUoD refers to prepay, debit account approach
NOTE: Capacity on Demand Features available on selected models of System p5 and eServer p5
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CoD + Virtualization = System p Competitive Edge

YY)

What you can do ?

Benefit

Capacity on Demand

(CoD)

Change CPU/Memory capacity without shutdown

Uninterrupted operations means no
downtime

Clients can scale their systems according to the
business needs

Better management of IT costs that
map to business growth

Virtualization and Logical Partitions (LPAR)

An LPAR is a virtual system that can be as small as
10% of a CPU to as big as all the CPUs in the system.
Can have up to 254 LPARs in a single server

Cost savings, support many small apps
without a server, no additional HW/MA
cost

Create LPARSs based on exact capacity required, eg:
app may need 4.5 CPUs

No waste of resources

LPARs can be re-sized dynamically as needed or by
workload fluctuations etc

Improve overall utilization means better
ROI

Virtual 1/O create virtual disks that can be physically
located anywhere

Higher utilization by sharing and
optimizing  cost savings

Virtual LAN create virtual ethernets by sharing of
ethernet cards on the system

Cost savings , easier mgmt
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Processor Terminology

30

Shared processor
partition
Simultaneous
Multithreading Off

Shared processor
partition
Simultaneous
Multithreading On

Dedicated processor
partition

Entitled capacity

Shared processor pool
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Example of Reserve CoD

Note that Reserve CoD provides resources only for the shared
processor pool, not memory or dedicated partitions



Reserve CoD with Processor Pooling

16-core Server
— 8 Active Processors Dedicated to Partitions A,B,C

-- 8 Inactive CoD Processors

1

8 CoD Processors

v

I

J

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced POWER Virtualization hardware feature



Reserve CoD with Processor Pooling

Shared Processor
Units Used

Administrator changes processor allocation

-- allocates 2 processors to Shared Processor Pool

-- starts 2 uncapped DLPAR in Shared Processor Pool

SA SB
_ _ 8 CoD Processors

I 2
Shared Processor Pool Ii
with Two Processors

2 Proc

With the
Two Shared Partitions Started assignment of two
permanent
Defined with partial processor entitlements processors to the

Defined with VP = 2 to alow them to utilize both processors shared processor

pool and starting
Workload from both partitions done on both processors in the shared processor pool two partitions, up to
two processors units
can be used

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced POWER Virtualization hardware feature



Reserve CoD with Processor Pooling Shated Processor

Units Used
The Administrator purchases a 30 day Reserve CoD Activation Feature EE 10
-- Enters activation key at HMC Days available 8
-- Allocates eight CoD processors to the Shared Processor Pool 6
-- Starts partition “SC” in the Shared Processor Pool _ 4
SA SB SC )
> Prac = PrU=.5 PTO=T

— T

Shared Processor Pool
with 10 Processors When the Reserve CoD
activation key is entered and
eight CoD processors are
assigned to the shared

Eight CoD processors assigned to the Shared Processor Pool ... total of 10 processors processor pool, total of 10
in the Shared Processor Pool processors available in the
shared processor pool

Reserve CoD Activated with 30 Processor Day Allocation

Workload from partitions SA, SB, SC spread across all 10 processors... increased
throughput for these partitions

So long as shared partition workload remains bel ow two processor units, no deduction
from Reserve CoD Activation Allocation

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced POWER Virtualization hardware feature



- " h P
Reserve CoD with Processor Pooling Shared Processor
Units Used
orkload Increases by More Than 1/10 of a Processor Unit 29 Processor 10
-- One processor day deducted from the Reserve CoD Days available 8
-- Workload returns below two processor units within the 24 hour period 6
from the time it exceeded two processor units
4
SC
Pru=1 2

Shared Processor Pool
with 10 Processors

Workload exceeds two
processor units by 1/10 of a
Reserve CoD — Shared Partition Workload Exceeds 2 Processor Units processor unit... one

When workload exceeds two processor units by 1/10, one processor day deducted from BT Ry G SUlEED

Reserve CoD activation allocation

Continue to use additional one processor unit for 24 hours... no additional deduction
from allocation

Ending processor day allocation is 29 days

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced POWER Virtualization hardware feature



Reserve CoD with Processor Pooling Shated Processor

Workload in Next Peak Increases by Four Processor Units
-- Additional processing requirements automatically handled

-- Workload of four additional processor units continues f_or 36 hours
SA SB SC

PrU=.5 PrU =1

I

Shared Processor Pool

2 Proc

Units Used

21 Processor 10

Days available

8
6
4
2

Workload exceeds two

Reserve CoD — Shared Partition Workload Exceeds by Four Processor Units
New peak requirement handled with additional processor units

Workload continues for 36 hours... eight processor days deducted, four processor
units for the first 24 hour period, and four processor units for the second 24 hour period

Ending processor day allocation is 21 days

processor units by four
processor units... four
processor days deducted for
each 24 hour period utilized

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced Power Virtualization hardware feature



Reserve CoD with Processor Pooling

|Reserve CoD Activation Allocation Reduced to Below Number of
Processors in the Shared Processor Pool

-- Processors are removed from the shared processor pool

-- Message sent to HMC

SA SB SC

—

Shared Processor Pool

2 Proc

Reserve CoD Activation Allocation Reduced Below 10 Processor Days
Processors are removed from the shared processor pool
Message sent to HMC to aert Administrator

Continue to remove processors from the shared processor pool until the allocation is
zero... then only permanently active processors in the shared pool

7 Processor

Days available

HMC

One processor being
removed from the shared

pool

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced POWER Virtualization hardware feature



Reserve CoD with Processor Pooling

|Reserve CoD Activation Allocation Reduced to Below Number of
Processors in the Shared Processor Pool 0 Processor

-- Processors are removed from the shared processor pool Days available

-
iy HMC

Shared Processor Pool

-- Message sent to HMC

SB

2 Proc

One processor being
removed from the shared

Reserve CoD Activation Allocation is Zero

pool

All eight CoD processors are removed from the shared processor pool

Message sent to HMC to aert Administrator as each is removed

Shared partitions continue to run, but with only the remaining two permanent
processors in the shared processor pool

A partition will never be stopped because the CoD processors are being removed as
the Reserve CoD activation allocation is reduced to zero

*Reserve CoD may only be activated with AIX 5L V5.3 and requires the Advanced POWER Virtualization hardware feature



