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Where it all started from ....
POWERG processor design objectives

Innovation in Design

Binary compatibility with prior systems

Lower product cost and higher performance
Equivalent thermal/power envelope
Configurability from Blades to Unix Mainframes

Increased development commonality across
System i, p, z

Significantly improved hardware reliability

Innovative functions to enhance price /
performance

Next plateau of virtualization
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Evolution of POWERG chip structure

POWERS5 Chip
1.5-2.3GHz 1.5-2.3 GHz
POWERS5 POWERS5
SMT2 Core SMT2 Core

POWERSG Chip

BB
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POWERG chip overview

Dual Core chip

9 execution units / core

2-way SMT core

Operation up to 4.5-5 GHz
790M transistors, 341 mm?2 die
7-way Superscalar

) :’f!i U Mo {
Large 8 MB on-chip L2 we B

! Controller}
L wn /O gy e s

Switch  Ctrl B 8%

| _ BRI ™ oo rated
On-chip L3 directory & controller  [E5=%8% ‘ciocking, Initialization

supports 32 MB off-chip L3
cache

Two memory controllers on-chip

Technology
CMOS 65nm lithography, SOI

Error checking
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Processor History 2001 - 2007

Dual-Core Multithreading Enhanced Multithreading
1 GHz Memory Controller on Chip Memory Controller on Chip
Distribute Switch >4 GHz

POWERA4 POWER4+™ POWERS5 POWER5+™ POWERG

414 mm?2 267 mm?2 389 mmz2 245 mm?2 341 mm?2
1.1 - 1.3 GHz 15 — 1.9 GHz 1.65-1.9 GHz 19 -23GHz| 3.5 -4.7GHz

>
2001 2002 2003 2004 2005 2006 2007 2008
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POWERS Simultaneous Multithreading

>

FX0 [0 ThreadO active b=

FX1 [] No thread active >

LSO [0 Threadl active o

LS1 =

Appears as four CPUs per =

FPO chip to the Q

FP1 operating system @

VMX (AIX 5L™ V5.3 and n
DP Linux®) ST POWER5 POWER6

SMT SMT

Utilizes unused execution unit cycles
Reuse of existing transistors vs. Performance from additional transistors
Presents symmetric multiprocessing (SMP) programming model to software

Dispatch two threads per processor: “It's like doubling the number of processors.”
Net result:

— Better performance

— Better processor utilization



POWERS5 and POWERG6 System Topology

POWERS System

Node Node
Node Node

<> (Coherence Bus

<+—p Data Bus

POWERG System

Node Node
—

-
(V)

VA‘

&> Combined Bus



POWERG system enhancements

Off chip buffer Buffer on DIMM
GX 1/O bus GX+ 1/0O bus

HSL (aka RIO-G) InfiniBand

PCI-X PCle

HPS Federation InfiniBand

SCSI disk SAS disk

Power control PowerExecutive™

Entry to high end Blades to high end



POWERG and AlX 6 New Functionality

Feature

Dedicated processor
sharing

Hardware Decimal FP

Integrated Virtual
Ethernet

Storage keys - application

Storage keys — kernel*

Live Partition Mobility*

Multiple virtual shared
pools*

WPARs*

Live Application Mobility*

e

- — - —-

Supported OS Supported Hardware
GA
AIX | AIX . . i Date*
ve3 | ve1 | Linux |POWERA4™| POWERS™ | POWERS
6/07
6/07
6/07
6/07

* All statements regarding IBM future directions and intent are subject to change or withdrawal without notice and represent goals and objectives only. Any reliance on these Statements of
General Direction is at the relying party's sole risk and will not create liability or obligation for IBM. Planned availability is 4Q07.
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IBM System p Announces Two Methods of Mobility

Live Partition Mobility — move a running POWERG patrtition ...
Live Application Mobility — move a running AIX 6 application ...

Resource Flexibility

... From one server to another

Live Partition Mobility

Live Application Mobility

Workload
Partitions

AIX 6 on POWER4
or later

£ @ Oelll

C A0

>
Workload Isolation

* All statements regarding IBM future directions and intent are subject to change or withdrawal without notice and represent goals and objectives only. Any reliance on these Statements of General Direction is at the relying party's sole risk and will

not create liability or obligation for IBM.
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AlX Workload Partitions — in a Nutshell
. . . Workload Partitions provide even more AlX capability

Improved administrative efficiency by reducing the number of AIX images to maintain
Comes as part of standard AIX 6
AlX is partitioned in software
Each Workload Partition (WPAR)

Obtains a regulated share of system

resources
Workload Workload
May have unique network & filesystems Partition Partition
o _ _ Application Billi
A separate administrative & security dom Server e,
Two types of Workload Partitions Workload
System Partitions comprehensive Workload P?Z'g‘t’”
Application Partitions 1 app, quick & simp RN Workload
Web Partition
WPARSs share the global system resources Server BI

Operating System, 1/O, Processor, Memory

Pre-requisites AIX6 POWER4,50r6



Many applications on one AIX instance

Reduces install and updating of AlX, monitoring, backup, recovery etc.
, monitoring and control

Treated Application/WPAR as an isolated unit

Control  create/remove, start/stop, checkpoint/resume

Monitoring at application level plus backup/recovered

Duplicated application for test, dev, rollout and scale out (multiple copies of
same app)

of a new application
Creation takes few SysAdmin seconds + a few minutes of machine time
at applications level

Global SysAdmin can hand-off to Application Admin many System Admin
tasks

Yet maintain global level security via WPARSs and integrated RBAC
to a different machine

For performance balancing across machines
For reduced time to move an application, near-zero downtime



Live Application Mobility

Moving a running Workload Partition to another machine or LPAR
1. Multi-system workload balancing
e |IT optimization to maximize CPU, memory, I/O effectiveness

2. Empty a machine for application outage avoidance
 e.g. Upgrade machine, AlX or firmware or for machine Repair

Porl:_lgad Workload
Ll Partition

EMail

Workload
Partition
Test

Workload
Partition
Web

Workload
Partition
Training

Workload
Partition
Dev

<o
B Workload
SR Partitions
Manager




AlIX Workload Partitions can be used in LPARs

Dedicated | Dedicated MicroPartition Processor Pool
Processor | Processor

LPAR LPAR LPAR LPAR LPAR LPAR
Finance Plannmg Americas Asia

VIO

Server WPAR #2
Tést

WPAR #3
Billing

POWER Hypervisor




Application Workload Partitions

Application Workload Partitions provide lightweight isolation

Application Workloads
Isolate an individual application
Light-weight, one process plus the application itself
Application can start further processes
Created & started in seconds
Starts when created
Automatically removed when application stops
Shares global file system

Create and rug

A

Stop‘and remove <

Application
WPAR




System Workload Partitions

System Workload Partitions are easy to setup and manage

System Workloads
Complete virtualized OS environment

Runs multiple services and applications Remove
47

Takes longer to create as it builds its filesystems
Removed only when requested.
User login like another AlX system
Has its own root user, users, and groups
Can be stopped and restarted.
Own system services like inetd, cron, syslog

Does not share writable file systems with other workload
partitions or the global system.

Integrated with Role-Based Access Control (RBAC)
granular privilege & security controls within WPAR

Create
—>

Defined

Run
—>

Stop

<7

< o«
/8
@)
&
@)

System
WPAR

—
O O o O

O o o ad

AlX




Application Mobility — How?
Checkpoint

"Photo snapshot” of a running application in a
WPAR into a “statefile” on disk

Restart

Reload statefile to memory and continue
running

Captures the entire state
Memory context:
- resources, process hierarchy, CPU states
IPC

- pipes, semaphores, shared memory
segments, File descriptors, ...

Network
- TCP&UDP stacks, preserves connections
- No madification on client side

NFS Server | Performance-optimized algorithm

Quasi-synchronous barrier
Segregation of un-used memory
Streamed compression



Example
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Partition —

Virtual Disk
Mapped through VIO Server to a LUN

Virtual Ethernet
Mapped through SEA in VIO Server

Hypervisor e
vSCSI

Virtual Ethernet
Support for migration

VIO Server —
Provides the Virtual I/0O
VASI interface to Hypervisor

Mover Service Partition (MSP)
HMC

Configuration of required capabilities

Validation of configuration

Orchestrates the sequence of events

VASI = Virtual Asynchronous Services Interface
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