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&1

e 55 4% JE S B AN B
IBM PowerVM & 4k AR A4
— CPUEH#IML
— 1/O)E#IML,
— WAFRERIML
— XAELITR
— X
SE i ik 55 4 R FUAL 1) 7% &
A 552 e FA 1) 2451
REFLAL I A B
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FitH

AP

(R SAR LT — HE ) P E= BES
CHtR L — BB (AIERIFLAA)

‘Services’ as a service

& 5 Bfice Live Google

MAIL

A

salesforce.com @

[ Windows Azure

LAV i B AR 45 (1aaS) amazon.com
OH & A7 1, £%) Ktera.

3 Power your planet. © 2010 IBM Corporation


http://www.crunchbase.com/product/google-app-engine
http://www.crunchbase.com/company/salesforce
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REAUAL 2 = TSR I BOR Atk

LA T2 B Al 45 (1aaS)

IR 55 25 R 5%

l

AR 55 4

FR 55 2% B AL

4 Power your planet.

© 2010 IBM Corporation



IBM Power Systems

AT AAE R R 55 4% b S B UL

&

FEHYRESBA AR

* CPU & memory
= |/O ports & adapters
= Large or small workloads

RHEFT)

= Order, track, retire
= |nstall, cable, fix
= Patch fewer hypervisors

F A BT

= Power and generator
= Cooling
= Floor space

5% K #9RAS

= More RAS features
= Fewer parts
= Capacity on Demand

© 2010 IBM Corporation
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A 55 #5% K A AR A DL

B XBAR

Hardware Partitioning

Apps Apps
[(24;k0) (RZFAN)

ON) ON)

Adjustable
partitions

Partition o

gl |

Controller : >

(5 X ) L
SMP fi45 52

Server is subdividéd into' fractions
each of which can run an OS

Board-level partitioning
» S/370 SI->PP & PP->SI
* Sun Dynamic Domains
* HP nPartitions (nPAR)

Corelthread-level partitioning
* HP vPartitions
* Sun Logical Domains
« Original POWER4 LPAR

T L A AN AR S AN Y

B 2 KB

Bare Metal Hypervisor

Apps Apps
(R F) (R FIN)

ON) (O

\ Hypervisor (lﬁ]ﬁ:)/

SMP k4528

Hypervisor provides fine-grained
timesharing of all resources

Hypervisor software/firmware
runs directly on server

» System z PR/SM and z/VM

+ POWER Hypervisor

* VMware ESX Server

+ Xen Hypervisor

» Kernel VM

* Microsoft Hyper-V

B XBR

Hosted Hypervisor

Apps Apps
(RAH1) (MEFN)

ON) (ON)

I I
\ Hypervisor ([&4) /
I
Host OS (/BT H)
SMP 4545

Hypervisor uses OS services to
do timesharing of all resources

Hypervisor software runs on
a host operating system

» AIX Workload Partition (WPAR)
 Solaris Container

* HP Integrity VM

* VMware GSX

* Microsoft Virtual Server

° BHFXEARBN ER BRI TR, RRAFEETIR, R, THE.
© B2 REAREEFENRIERRRESHE XA
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IBM — BRI AR FE

" Y
A 40-year track record in virtualization innovation continues with PowerVMT.
I PowerVM®

1967 1973 1987 1999 2004 2007 2008

IBM IBM IBM IBM IBM intro’s IBM announces §IBM
develops announces | @annoUNCes | | - il e | [ HON=s POWER6™, the § announces
hypervisor | | icor ™ -

yp first 2.3 NLPAR on [ Hypervisor first UNIX
that would : I - : PowerVM
become VM | ' machines to | the POWER OrSys'emp | servers with
on the do physical | /mainframe and System i™ | | e Partition
mainframe | |partitioning Mobility

ZH tHE DT
HEIF A 69% - 76% ARSI ERYRD BRI T PR 22
R 65% - 69% EE%:%HE%%%%&%L)&E&‘E’JCPU%&E , BERREARIFIZRA. TR
k5%
AL 31% - 45% BORIRSREETIEWRIITEEY , BatEERETR
BEENA 52% - 61% TEVEZTE . ZE. AR

7 Power your planet. © 2010 IBM Corporation
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PowerVMEFIMLFARAH

8 Power your plcnet. © 2010 IBM Corporation



IBM Power Systems

PowerVM FE R

= Processor

Shared or dedicated LPARS

Capped or uncapped LPA

Multiple shared processor pools
Dynamic LPAR operations (add/remove)

Shared dedicated LPARS

Rs

= /O

Shared and/or dedicated 1/O
Virtual Ethernet, virtual SCSI
Dynamic LPAR operations (add/remove)

Integrated Virtual Ethernet

Virtual FC (N_Port ID Virtualization)

Virtual Tape Support

Dedicated
Processor LPARSs

Shared Processor Pool

Sub-Pool A

Server

Virtual
110 oS oS

Sub-Pool B

LPAR

LPAR LPAR
T T

PowerVM Hypervisor

= Memory
Dedicated memory
Active Memory Sharing

Dynamic LPAR operations (add/remove)

Active Memory Expansion
(POWERT7/AIX 6.1)

= QOther

Integrated Virtualization Manager

Live LPAR mobility
Workload partitions (AIX 6.1)

Workload partition mobility (AlX 6.1)
Lx86 for Linux applications (Linux)

IBM i Virtualization (IBM 1)

© 2010 IBM Corporation
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PowerVM FE R

10

= Processor
WA RRERA R
4L 3248 A1 4 X R 2 PR s R Pl
ZANEFAEES
&5 R (g A A% A CPU)
EZERHSRGLEEE

= /O

JE AT/ 0F= B 521/ 0T VA ) B 754

JE WA K A= #ASCS 1% &

NS K GGmRAB AT/ 0LE)

£ R E B KR (TVM)
J& #UECE (NPTV)
JE PLE A

|
' Dedicated Shared Processor Pool I
I Processor LPARs I
: Sub-Pool A Sub-Pool B I
I WPAR Virtual :
1| OS oS @ 110 oS oS oS oS !
1 Server I
: LPAR | [ LPAR LPAR LPAR LPAR | [LPAR LPAR | [LPAR I
| l
I I

PowerVM Hypervisor

L e e e e e e e e e e e e e e o e e o e = o = = o = = = = = = = ]
o0 T T
= Memory = Other
THAH 1 R 64 B WAk 32 (TVM)
3 F A A (AMS) o R KT (LPM)
hEa R GGt AR F) 18X (WPAR)
&N AT (AME) B, RAELTLHS

Lx86 for Linux applications (Linux)

IBM i Virtualization (IBM 1)

© 2010 IBM Corporation
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CPUREHIM — B F 7

||

X F4

« L4 /71X (Dedicated-processor partition): ik &1 NCPUIR ) [X
173X (Shared-processor partition): ik & Z£0.11~CPUI1 43 [X.
)41 X (DLPAR): i385 X NI TSI (iln: CPUBKINAFEES) W, ANFHHEE X _EEE RS,

AMERDXEL

{{=EFADLPAR
AR

u  Power your planet.

—

N

{ERFRID XA
H=LRES
SUN
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CPUREIML — Z[R (Capped) AR (Uncapped) s

= TRSX
AR ETESERNCPURE

= AZRPEK
AFBTESEAICPUBR E

= BN
BFARZIR D X ELeRk
SBENE : 0-255
HUEOFR S "ERPRH]"

12

Capped Shared Processor LPAR

Maximum Processor Capacity

Processoi| Entitled Processor Capacity

ceded capacity

/N

Utilization

Capacity V \
inimum processor capacity

~_ \
utlizedcapecCitys s s s s s s e s e R s EE =S EENEEEE®

Time

Uncapped Shared Processor LPAR

Pool Idie Capacity Available

Maximum Processor Capacity

Processol
UtiIIi zatg Enitled Processx cpsy L N/ >
ceded capacity

Utilized Capacity

Time

© 2010 IBM Corporation
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CPUREHIfL — B ge 3L

LPARs

-------------------------------------------------- > EEA

Dedicated Shared CPU Pool -0

Pool 1

> BRICPUIANEL

« B/MEBK
> PRANFERZ R 7> X
>4t RE S B EhIEE

PowerVM Hypervisor

> ZNCPUML

------------------------------------------------------- > ALK

POWER Server

Dedicated Shared Pool
LPARs (Uncapped LPARS)

PowerVM Hypervisor

> HEEF X KCPUAE RS S

- CPURISHYERIEEE0.185CPU

© 2010 IBM Corporation
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I/OE#I4L, — Virtual 1/O Server

= No I/O devices in Hypervisor

= Multiple VIOS LPAR support
High availability VIOS options

14

VIOS for specific purposes

VIOS sized to match workloads

= Performance

= Benefits

———————————————————————————————————————————————————————————————————————————————————————————————

POWER Server

' | Virtual VIO VIO VIO VIO Virtual
i I/O Client Client Client Client I/O

: Server LPAR LPAR LPAR LPAR Server
i Virtual _| Virtual

! Device | | : Device

1 T 1 1 U

: 1 1 i 1

I L 1 | 1

i Physical | ! Virtual Virtual Virtual Virtual ! | Physical
: Adapter | | Adapter Adapter Adapter Adapter 1 | Adapter
1 l T T T : I

i [ Procmoozcazomes T frosscsssssonos N —— M

n VIO RMBAMEL/03 B IR SRy R4

Virtual FC/SCSI - logical redirected DMA
avoids data copies
PowerVM MTU sizes up to 65280 bytes
TCP/IP checksum bypass option

Better availability and security
Better performance

m F/NLPARY, EFEI/0F@EI/0T vAF 5.

© 2010 IBM Corporation
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Virtual 1/0 # %

BB FCE BEAASCSI (&)  EHASCSI (EF4HH4) B #0A KW

Virtual FC Virtual SCSI Virtual SCSI
(NPIV) Physical Volume Logical Volume

TCP/IP
Application

Virtual Ethernet

/\
Multipath l
; ; Virg VTt | L Vir
vioc | SCSI | | SCSI | | NIC |
| Virtual WWPNs | |
Hypervisor [ Virtual Switch |
VIOS
. Ethernet
Bridge
Multipath
NE(I:V NII:D(I:V Disk Disk NIC NIC

SAN or SAN or I_I I_I

Direct Attached Direct Attached

Ethernet Switch

Note: Dual VIO server options are commonly used - these options are not shown above.

15 © 2010 IBM Corporation
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/ORI — REU LAK

= PowerVM Ethernet switch
Part of PowerVM Hypervisor
Moves data between LPARS

= Shared Ethernet Adapter
Part of the VIO server
Logical device

Bridges traffic to and from
external networks

= Additional capabilities
VLAN aware
Link aggregation for external
networks

16

Virtual 1/0O Server Client 1 Client 2
Shared
Ethernet fm -
Adapter (i) (i) I
Ent0 entl ent0 ent0
(Phy) (Vir) (Vir) (Vir)
: :
1 1
1 1
I [ I | :
! VLAN-Aware Fthernet Switch i
1 1
E PowerVM Hypervisor ]
Ethernet
Switch

© 2010 IBM Corporation
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BAVIORE 2%, VIOSHME &4

17

Client 1 Client 2
enl en0
(if) (if)
ent0 entO
(Vir) (Vir)
PVID PVID 1
1 1

VIOS 1
)
en4
(if)
ent3 ent4
(LA) (SEA)
— | |
ent0 | | entl ent2
(Phy)| |(Phy) (Vir)
: T PVID
1< 1
1 O
'
| <.
1
1 O
1 -~
Untagged

EREEE
| [ |

Ethernet Switch

© 2010 IBM Corporation
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MVIOARS 28, 4

X XM R g A

VIOS 1 VIOS 2 AIX 1 AlX 2
) ) ) )
en2 en2 en2 en2
(if) (if) (if) (if)
ent2 ent2 ent2 ent2
(SEA) (SEA) (LA) (LA)
ent0 entl entl ent0 ent0 entl ent0 entl
(Phy) (Vir) (Vir) (Phy) (Vir) (Vir) (Vir) (Vir)
_______________________________________________________________ e | ____
' PVID PVID PVID | PVID PVID |PVID
1< 1 1 2 2 1
e ' L
| % VLAN 1 : ‘ E
'S = = = :
R R S VLAN 2 _ o ______ -
Untagged Untagged Note: If you split the active
client interfaces across VIOS's,
J |_| |_ J |_| |_ those LPARs will talk to each
other through the external
:l |: :| |: switches no the Hypervisor.
Ethernet Switch Untagged Ethernet Switch

18

Active
- --- Passive

© 2010 IBM Corporation
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IVIOARS 25,

19

VIOSH M £ &4r. 47

X

A R £

VIOS 1 VIOS 2 AIX 1 AIX 2
) ) ) )
en4 en4 en2 en2
(if) (if) (if) (if)
ent3 ent4 ent4 [ |ent3 ent2 ent2
(LA) (SEA) (SEA) (LA) (LA) (LA)
1 | | S~ S\ NiB S\ NiB
entO | | entl ent2 ent2 ent0 entl ent0 entl ent0 entl
(Phy)| [(Phy) (Vir) (Vir) (Phy)| |(Phy) (Vir) (Vir) (Vir) (Vir)
_____________________________________________________________ i D I R
: T PVID PVID PVID | PVID  PVID |PVID
< 1 2 1 2 2 1)
|-8 I | !
& ! 1
1 ¢n 1
| @ il VLAN 1 ‘ il i
R [ U ERRURIPRUPIRRIN IUPRER RS VAN 2 e !
Untagged Untagged . .
Note: If you split the active
J |_| |_ J |_| |_ client interfaces across VIOS's,
those LPARs will talk to each
:| |: :| |: other through the external
switches no the Hypervisor.
Ethernet Switch Untagged Ethernet Switch

Active
- --- Passive

© 2010 IBM Corporation
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Packet Virtual Virtual Virtual
Formarder Ethernet Ethernet Ethernet
o © Dgiver Driver Driver
° [}
- []
[}

1 [ ]

i ®eccce M'l't.ual Ethernet Switch
1

1

PowerVM Hypervisor

L]
EtQernet NIC

v

= Virtual /0O Server
— Allows sharing of PCI Ethernet adapters
— Some small amount of CPU time spent
by packet forwarder

a Dual 1 Gb
20  Power your planet.

Quad1lG

£ BRI -E(VE — Integrated Virtual Ethernet)

Ethernet Ethernet Ethernet
Driver Dgiver Driver

EII :i‘

ANARER,

= |ntegrated Virtual Ethernet
— Removes SW packet forwarding function
of VIO server
— Provides equivalent performance to a
dedicated Ethernet adapter

© 2010 IBM Corporation
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ORI — BHISCSI

External Storage Micro-partitions
m Shared AUSEIE A1 |Linux] AIx JLinux
Fiber Channel v
Adapter —f g \Y
Al A2 A3 A4 | C L || B2
A5 S A | Batiser| BN PLLA2 0 [DES0N
Shared =1 N
scsl
B1 B2 B4 BS : :
B3 I I
: Virtual SCSI :
| |
: POWER Hypervisor :
VIOS A W3R rEEL KR
»2VI0 Server_b &9 54 X]4LM
AR AT AR I AL KA SCS Tk 4 2 Ao KT MR ARl Ao K F) 6 My 22 28
_ ‘ " fEVIOSHE & A Z 45 4
o R FeiX sh & A R R #ASCSTi% & (Virtual SCSI) SR LB H—Ahdisk
B ITEMCIE BB ik BB E A K £ B E —H AR LS — AN KB
o R EFE XA &R R AR
"VIOSE R —ayic & Virtual 1/0 @itk FRES Y AR

21 © 2010 IBM Corporation
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EHl SCSI FEA Ly

Virtual 1/0O Server

vSCSI Target Device

PV
VSCSI

LV Optical
VSCSI VSCSI
LVM
Multci)-rPath Op_tical
Disk Drivers Dl
Adapter /
Drivers

vSCSI
Server
Adapter

22

FC or SCSI
Device

*No I/O devices in Hypervisor

Client Partition

vSCSI
Client
Adapter

*Virtual FC/SCSI - logical redirected DMA avoids data copies

© 2010 IBM Corporation
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RETUI/OR 55435 (VIOS) % B 12 30 HF

IBM XIV Storage System = DS5000

IBM System Storage DS5100
IBM System Storage DS5300

2105 Enterprise Server (800, 750, Fxx)

IBM TotalStorage SAN Volume Controller

= DS4000
= DS83000 IBM System Storage DS4800
2107 Model 921 IBM System Storage IBM System Storage DS4700
DS8100 IBM TotalStorage DS4500 (FAStT900)

2107 Model 922 IBM System Storage
DS8300

2107 Model 9A2 IBM System Storage
DS8300

2107 Model 92E IBM System Storage

IBM TotalStorage DS4400 (FAStT700)
IBM TotalStorage DS4300 (FAStT600)
IBM System Storage DS4200

IBM TotalStorage DS4100 (FAStT100)

DS8000 Expansion Unit
2107 Model 9AE IBM System Storage = FastT

DS8000 Expansion Unit FAStT200 Storage Server

FAStT500 Storage Server
= DS6000

1750 Model 511 IBM System Storage .
DS6800 DS3000

1750 Model EX1 IBM System Storage IBM System Storage DS3400
DS6000 Expansion Unit
= Under-the-cover IBM parallel SCSI devices
= NSeries
IBM System Storage N3700, N5000 and
N7000 (Fibre Channel and iSCSI attach)

http://lwww14.software.ibm.com/webapp/set2/sas/f/vios/documentation/datasheet. html#multipath

23 © 2010 IBM Corporation
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RETUI/OR 55435 (VIOS) % B 12 30 HF

= The Virtual I/0O Server has been tested on selected configurations, which include
specific models from the following disk subsystems suppliers:
EMC
HDS
HP
NetApp

= Contact your storage vendor for model details.

http://mww14.software.ibm.com/webapp/set2/sas/f/vios/documentation/datasheet.html#multipath

24 © 2010 IBM Corporation
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HVIORS 75, &1

Y

& (LV)BRS BUE U SCSI

Client LPAR A Client LPAR B
] &)
vscsiO vscsio
'z i |
1< 1
|8 M :
= -
s i
vhostO vhostl )
I I = Complexity
vtscsio vtscsil Simpler to setup and manage than dual VIOS
T —T_ No specialized setup on the client
-LV -LV
= Resilience
VIOS, SCSI adapter, SCSI disk are potential single points
VIOS 1 scsio of failure

25

The loss of a physical disk may impact more than one client

= Throughput/ Scalability

Performance limited by single SCSI adapter and internal

SCSI disks.

= Notes
Low cost disk alternative

© 2010 IBM Corporation
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BVIOHRS: 7%, WL

Ly

(PV)BRSH U FASCSI

Client LPAR A

=

Client LPAR B

vscsio vscsiO
l'""""""""""‘i‘ """""""""""""""""""""""""" 1
| T :
1< 1
| & u :
! g 1
I wn 1
10 1
[ 1
'l Lol o 1
vhostO vhostl
I I .
vitscsio viscsil " CompIeX|ty
Simpler to setup and manage than dual VIOS
v No specialized setup on the client
VIEE 1 scsi0 »= Resilience

26

VIOS, SCSI adapter, SCSI disk are potential single points of failure
The loss of a single physical client disk will affect only that client

= Throughput/ Scalability
Performance limited by single SCSI adapter and internal SCSI
disks.

© 2010 IBM Corporation
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FVIOARS 25, 10X 4%

Client LPAR 1

______________________

Client LPAR 2

vhostO0
|

vtscsiO

vhostl

vtscsil

[ Multi-Path Driver ]

vios1 | fesO

fcsl

PV LUNs

27

= Complexity

Simpler to setup and manage than dual VIO servers

Requires Multi-Path 1/O setup on the VIOS

No specialized setup on the client

» Resilience
VIOS is a single point of failure

= Throughput/ Scalability

Potential for increased bandwidth due to multi-path 1/0O.
Could divide clients across independent VIOS allowing

more VIOS adapter bandwidth.

© 2010 IBM Corporation
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X

AR SE

AIX Client LPAR 1

L]

LVM errormg

sc5|0

vscsiO

28

| S |

PowerVM

5 R AU

Hypervisor

K32 55 (LVM Mirroring)

AIX Client LPAR 2

| &0
1

[

LVM Mirroring

vscsiOo

scsi0

vhost0

vhostl

vitscsiO

vtscsil

[ Multi-Path DriverI ]

VIOS 1 fcsO fcsl

N

PV LUNs

= Complexity

Requires LVM mirroring to be setup on the VIOC
Multi-Path I/O setup on the VIOS

If a VIOS is rebooted, the mirrored disks will need to be
resynchronized via a varyonvg on the VIOC

Additional complexity due to multiple disk types, Multi-
Path I/O setup, and client mirroring

= Resilience

Protection against failure of single adapter failure (or
path) or disk

Potential protection against FC adapter failures within
VIOS (if Multi-Path I/O is configured)

© 2010 IBM Corporation
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MVIOARS 28, 8%

6 (LV) RS BUBFUSCSI

P

X AZBEEHER

AIX Client LPAR A

i)

AIX Client LPAR B Complexity _
More complicated

than single VIO
server byt does

LVM errorlng

LVM M|rror|ng not require SAN

vscsiO| |vscsil

ports or setup
Requires LVM
VSCSIO VSCSIl mirroring to be

1— ----- I ----------------------------------------------- 1 setup on the client

If aVIOS is

vhostO0

vitscsiO

VIOS 1

vhostl

vitscsil

29

rebooted, the
mirrored disks will
need to be
resynchronized

via a varyonvg on
vhost0 vhost1 the VIOC.

vtscsiO vtscsil = Resilience

—— Protection against
failure of single
VIOS / SCSI disk /
SCSI controller.

VIOS 2 scsio

= Throughput/
— Scalability

i VIOS performance
limited by single
SCSI adapter and
internal SCSI
disks.

© 2010 IBM Corporation
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SVIOHR S 2%, BEAL(PV) RS B ERISCSI

L

AIX Client LPAR A

|

AIX Client LPAR A

=@ S
1 1
LVM errormg LVM Mirroring
VSCSIO vscsil vscsiO| |vscsil
R 1 ------ I -------------------------- e m e ——— e — - 1
1 1
£ 'F :
: ® | u :
1< 1
I n 1
10 1
1= 1
l_ _______________________________________________________________________ 1
vhostO0 vhostl vhost0 vhostl
| | | |
vtscsio vtscsil vtscsio vtscsil
VIOS 1 scsi0 VIOS 2 scsi0
30

X N IZEAE

Complexity

Sﬁg [l
5

More complicated
than single VIO
server but does not
require SAN ports or
setup

Requires LVM
mirroring to be setup
on the client

If a VIOS is
rebooted, the
mirrored disks will
need to be
resynchronized via a
varyonvg on the
VIOC

Resilience

Protection against
single VIOS / SCSI
disk / SCSI
controller

The loss of a single
physical disk would
affect only one client

Throughput / Scalability

VIOS performance
limited by single
SCSI adapter and
internal SCSI disks.

© 2010 IBM Corporation
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X)zwoﬂﬁ%%% JOBLI%4%, LVELPVELG BERISCSIE.
EG

X P&

AIX Client LPAR A

el

LVM errorlng

AIX Client LPAR B

==l

LVM errormg

vsc5|0 vscsil

| T

1<

1 ©

1 8

1<

I »n

10

| -

1
vhostO vhostl

| |
vtscsiO viscsil
~
VIOS 1 fcs0

Note: A multi-path code (such as RDAC)
may be required in the VIOS even if there
is a single FC adapter.

31

1
1
1
u - n !
1
1
1
1
__________________ 1

vhost0 vhostl

| |
viscsiO vitscsil
—
VIOS 2 fcsO
~—— ~—

LV LUNs

LV LUNs

o

= Complexity
Requires SAN
configuration
Requires LVM
mirroring to be setup
on the client
If a VIOS is rebooted,
the mirrored disks will
need to be
resynchronized via a
varyonvg on the
VIOC

= Resilience
Protection against
failure of single VIOS
| FC adapter (or path)
No protection against
FC adapter failures
within VIOS

= Throughput / Scalability
Performance limited
by a single FC
adapter.

= Notes
Disks must only be
seen by one VIO
server.
LV VSCSI LUNs
could also be PV
VSCSI LUNSs.

© 2010 IBM Corporation
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MVIOIRS 32, 1102 42, LVERPVELS B ERISCSI

X ANEEHEEHER

AIX Client LPAR 1

L]

LVM errorlng

AIX Client LPAR 2

==l

LVM errorlng

vscsiO vscsil vscsiO| [vscsil
. S i il R S — ~.
1
< " |
| 2 - = :
1 <. !
v 1
1 © 1
P !
ree e i i b l L L L L. .__-—_—-——_——_—"—_—”_———_—_—_—_—,—__——_—_—e 1
vhost0 vhostl vhost0 vhostl
| 1 | |
vtscsiO vtscsil vtscsiO vtscsil

[ Multi-Path Driver ]

vios1 | fesO

fcsl

[ Multi-Path Driver ]

vios2 [ fesO

32

fcsl

o

Complexity

Requires LVM
mirroring to be setup
on the VIOC

Requires Multi-Path
I/O setup on the VIOS
If a VIOS is rebooted,
the mirrored disks will
need to be
resynchronized via a
varyonvg on the VIOC

Resilience

Protection against
failure of single VIOS /
FC adapter failure (or
path)

Protection against FC
adapter failures within
VIOS

Throughput / Scalability

Notes

Potential for increased
bandwidth due to
multi-path I/O

LUNs used for this
purpose can only be
assigned to a single
VIOS
LV VSCSI LUNs could
also be PV VSCSI
LUNSs.

© 2010 IBM Corporation
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MVIOARSS 7%, lloﬁﬂgf—é, LVELP VLS BB RISCSIEE,
43X A MPIOSEHLAE

TTUR

AIX Client LPAR 1

(MPIO Default PCM )

\

vscsiO

vscsil

AIX Client LPAR 2

q
Z

( MPIO Default PCM |

e [P, S et S
1 1 1
'z 1 R EEEEEEEEET T e £ -= :
1
|3 B - ; :
1< ! 1 1
1 »n 1 1 1
10 1 1 1
1= 1 1 1
1 1 1 1
_________________ e
vhost0 vhostl vhost0 vhostl
| 1 1 |
vtscsiO viscsil vtscsiO vtscsil
/I \\
/ \
/ \
/7 \
/ \
/ \
/ \
\
VIOS 1 fcs0 VIOS 2 fcsi

— Active
Passive

Note: A multi-path code (such as RDAC) may be required in the VIOS even if there is a single FC adapter.

33

IH

PV LUNs

o

Complexity
Simplest dual VIOS
FC option
Requires MPIO to
be setup on the
client

Resilience
Protection against
failure of a single
VIOS / FC adapter
(or path)

Throughput / Scalability
Primary LUNs can
be split across
multiple VIOS to
help balance the 1/0
load

Notes
Lowest port costs of
dual VIOS FC
options
Must be PV VSCSI
disks.
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TR

AIX Client LPAR 1

—

(mPIO Default PCM J

\

vscsiO| [vscsil

vhost0

vtscsiO

vhostl

vitscsil

[ Multi-Path Driver )

vios1 | fesO

fcsil
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AIX Client LPAR 2

q
Z

( MPIO Default PCM |

PV LUNs

vhost0

vtscsiO

vhostl

vtscsil

[ ;\/Iulti-Path Driver ]

vios2 | fesO

fcsil

|

Complexity
Requires MPIO to
be setup on the
client
Requires Multi-Path
I/O setup on the
VIOS

Resilience
Protection against
failure of a single
VIOS, FC adapter,
or path.
Protection against
FC adapter failures
within VIOS

Throughput / Scalability
Potential for
increased bandwidth
due to Multi-Path 1/0
Primary LUNSs can
be split across
multiple VIOS to
help balance the 1/0
load.

Notes
Must be PV VSCSI
disks.

Active
Passive
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AIX Client 1 (HACMP
—_—

(MPIO Default PCM )
\

\
\

vscsiO

vscsil

PowerVM Hypervisor

VIOS1
vhost0

|
vtscsiO

VIOS2
vhost0

vtscsiO

]
(Multi-Path Driver

1
( Multi-Path Driver |

fcsO " fcsl

fcsO " fcsl

o

AIX Client 2 (HACMP)
5

(MPIO Default PCM |
\

\
AY

vscsiO

vscsil

PowerVM Hypervisor ,

VIOS1
vhost0

|
vtscsiOo

VIOS2
vhost0

vtscsiO
1

[
( Multi-Path Driver |

(Multi-Path Driver)

fcsO " fcsl

fcsO " fcsl

_

— Active
Passive
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NPIVE{LSANEH (N_Port ID Virtualization)

= N_Port ID Virtualization
Multiple Virtual World Wide Port Names per FC port — PCle 8 Gb adapter
LPARSs have direct visibility on SAN (Zoning/Masking)
I/O Virtualization configuration effort is reduced

Virtual SCSI Model N_Port ID Virtualization
AIX | ! | AlX |1
Generic SCSI Disks |! i DS8000 HDS !
' | B B9
VIOS
FC Adapters
DS8000 HDS DS8000 HDS
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Client LPAR 1

[Multi—Path Software]

fcsO || fesl

fcs2

Client LPAR 2

[Multi—Path Software]

vfchostO

vfchost2| [vfchost3

VIOS 1

fcsO

fcsl

ost3

VIOS 2

fcsO

fcsl

PV LUNs
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VIOS Virtual Tape Support

= Enables client partitions to directly access selected SAS tape devices, sharing
resources and simplifying backup & restore operations
— SAS adapter is owned by VIOS partition
— Included with PowerVM Express, Standard, or Enterprise Edition
— Supports AIX 5.3 & 6.1 partitions
— POWERS®6 processor-based systems

VIOS

SAS Adapter

Power Hypervisor

Tape drives supported

e DAT72: Feature Code 5907
e DAT160: Feature Code 5619
e HH LTO4: Feature Code 5746

. Statement of Direction
— IBM intends to support VIOS virtual tape capabilities with IBM i and Linux environments in 2009.
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N B — AR FEILZE (Active Memory Sharing)
AMST] PAZhSHIE NN —D RSB 57— X, TR A AR R AR EN.

= PowerZ %t FRIRNFREFMASAR . e
WIFHRIES K TIEREEm D | i

I
|| LPAR LPAR LPAR LPAR LPAR

S XERAVIOSHY paglngﬁ% i # #2 #3 #4 45
e DI g Ll L JEEL
 BASHRRNNE RS L | eowerbivebieo [ lg)]
FHRFERERY ; LPAR || LPAR Shared Virtual | |
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Paging
Devices
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AMS AR AT /D FH A

ZN\ o e o VAN
- RESRIEREEND NG —
NEn Sty v e P8 Active / Inactive Partitions .
= HOARFENEKREE Physical Memory
Dedicated Memory = =—— 36 GB
Shared Memory 14 GB
4 Partitions with Dedicated Memory 4 Partitions with Shared Memory
40 40
35 35
30 30
% 25 O Workload4 % 25 8 Workload4
§ O Workload3 5 O Workload3
; 2 B Workload2 E 20 B Workload2
% 5 @ Workload1 é 15 @ Workload1
) 10 10
5 5
o 0
Time time

40 © 2010 IBM Corporation



IBM Power Systems

NEERN — ShARNEY B (Active Memory Expansion)

Innovative POWERY7 technology
For AIX 6.1 or later bt
For POWERY servers

= Uses compression/decompression to effectively expand the true physical memory
available for client workloads

= Often a small amount of processor resource provides a significant increase in the effective
memory maximum

Processor resource part of AIX partition’s resource and licensing

= Actual expansion results dependent upon how “compressible” the data being used in the
application
A SAP ERP sample workload shows up to 100% expansion,
Your results will vary
Estimator tool and free trial available
Will not compress AlX kernel
Will not compress pinned memory pages (pinned pages to see)
Will not compress File memory pages incl. code, cache & mmap (numperm to see)
Already compressed data (e.g. compress database objects) will not compress well
Computational memory good target (data:heap/stack, but not the code)
Localized memory access pattern works well with AME
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4y X AL TR (Live LPAR mobility)
T LU — A BN —E RS A LRI BB I — B IR 8L T EF—EZRN
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v EARRIRSSEEZE , EHER
SR,
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&H XiFfpIhaeR EELPowerVMENRIFATIE, S23-POWERGAR SFESFIALX 5.3, AIX 6. 1LAK LinuxiRER 4,
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Live Partition Mobility

43

Power6 System #1

AIX Client 1

[MIMIMIM]m][MM]

if

Partition Mobility supported on POWERG6
AlIX 5.3, AIX 6.1 and Linux

Power6 System #2

AIX Client 1

MIm[m[m[m]m]m]

D =

vscsio entl entl vscsiO
HMC
VLAN VLAN
Hypervisor ] Hypervisor
VASI vhost0 entl entl vhost0 VASI
Mover - ent2 en2 en2 ent2 . Mover
Service| [VtscsiO SEA —[ (if) ] (if) ]— SEA vtscsiO|  [geryice
VIOS VIOS
| | |
Storage
Subsystem
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THEf#E 4 X (Workload Partitions — WPARS)

FEE—AIRERRAET | AEPRMABREMEMZ TS,

« TR R
JETTEAIX V6.13 R TR

+1=POWER4,POWERS5, POWER6 , POWER7

ARSS==
- FAMRBENNAREHS X

System WPAR: {53z, 2. REARKE ,

FU— eI ARIFR ST

Application WPAR: J988—R FItE iR AP

BRIEITIR
B LAY WPARRIZ R T

« &fACPU, memory, paging space,
threadsflprocessesfy#i=

- HERFHRE
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Wiz , RF  VOIRE.
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AIX Image

Workload Workload

\ \

' Partition | ' Partition i

\ 1 \
A 4 ' B
/ \
/ N\
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- Seo_-"
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PR=r=iss - -

’/ Y ’ \
7 Workload ", ! Workload
ay \
i Partition L _-o--2_ \ Partition /
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\

C E

Workload
Partition
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AIX V63Ei N FE# (Live Application Mobility)

Workload Workload

Partition leazrgt;) n ,Workload
Database l‘ Partition

\
- @
Application

Partition

Dev
Workload

Partition
Web

Workload ||
Partition

Manager

»Move a running Workload Partition from one server to another for outage avoidance
and multi-system workload balancing
» Works on any hardware supported by AlIX 6
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PowerVM Lx86 Accelerates Linux Workload Migration

46

PowerVM Lx86 cross-platform virtualization runs unmodified Linux/x86
applications within VMs using Linux on Power

Copy x86 application binaries and run them — no rewriting necessary

Run Linux/x86 workloads with AlX, IBM i and Linux on Power workloads

Simplifies migration and virtualization of workloads from x86-based
platforms to higher-performance Power Systems servers running Linux
Provides a convenient ‘bridge’ to native compilation of Linux workloads
Included with all PowerVM Editions

Linux/x86
Application

Linux on Power
Application

Linux/x86
Application

x86 platform

Power Systems platform Power Systems platform
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Integrated Virtualization Manager

A virtualization solution for small and mid-size companies

e Simplifies Management

Brower-based tool for creating and managing
partitions

® Reduces Costs

Eliminates the need to purchase a dedicated
hardware console

e Included with all PowerVM
Editions
Runs in the Virtual I/O Server partition

Power your planet.
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AIX AlX IBM i RHEL SLES SLES

5.3 6.1 6.1.1 54 V10 SP3 Vi1
DLPAR Processor add/remove Yes Yes Yes Yes Yes Yes
DLPAR 1/O adapter add/remove Yes Yes Yes Yes Yes Yes
DLPAR Memory add Yes Yes Yes Yes Yes Yes
DLPAR Memory remove Yes Yes Yes No No Yes
Micro Partitioning Yes Yes Yes Yes Yes Yes
Capacity Upgrade on Demand Yes Yes Yes Yes Yes Yes
Virtual 1/0 Server Yes Yes Yes Yes Yes Yes
Integrated Virtualization Manager Yes Yes Yes Yes Yes Yes
Virtual SCSI (VIO Server) Yes Yes Yes Yes Yes Yes
Virtual Ethernet (VIO Server) Yes Yes Yes Yes Yes Yes
Workload Partitions (AIX only) No Yes No No No No
Application Mobility (AIX only) No Yes No No No No
Lx86 (Statement of direction for POWER?7) No No No Yes Yes Yes
Shared Dedicated Capacity (POWERG) Yes Yes Yes Yes Yes Yes
Multiple Processor Pools (POWERG) Yes Yes Yes Yes Yes Yes
Live Partition Mobility (POWERG) Yes Yes No Yes Yes Yes
N_Port ID Virtualization (POWERG) Yes Yes Yes Yes No Yes
Active Memory Expansion (POWER?7) No Yes No No No No
Active Memory Sharing (POWER®G) Yes Yes Yes No No Yes
Integrated Virtual Ethernet (POWERG) Yes Yes Yes Yes Yes Yes
Active Memory Expansion (POWER7 / AlX 6.1) No Yes No No No No

Note: Some features are supported with specific fix levels or only on specific hardware models. Check the appropriate documentation.
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PowerVM K] =Fhx4=

= PowerVM Express Edition
Evaluations, pilots, PoCs
Single-server projects

= PowerVM Standard Edition
Production deployments
Server consolidation

= PowerVM Enterprise Edition
Multi-server deployments
Cloud infrastructure

PowerVM Editions
offer a unified
virtualization
solution for any
Power workloads

49

PowerVM Edition Express Standard Enterprise
Ipasee Power Blade, Power Blade, Power Blade .
520, 550 Power System* | Power System
EASRE 2 DL\I/DIA(‘)F;S 1 10/ Core 10/ Core
per Server (up to 1000) (up to 1000)
smee | VO [ |
REfALORRSS =% v v v
P XEZTR v
EREFHE v
ZCPULLES; v v
HE=EEFD v v v
=24 \Eih AIX [ Linux /i | AIX/Linux/i AIX / Linux / i
Lx86 v v v

PowerVM
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51

HE 7 75 =K o
A AN S VAR R I Sy v
CPUEFILL

Its easy and is appropriate for almost all workloads. Understand multiple shared pools

BAE R4 51 S48 (rootvg) ERIAL
Internal disks can be the first limiting factor in number of LPARS
Need to understand multi-path requirements

LK FEAULAL
Many NICs run at very low utilization
Understand VLAN, link aggregation, and connectivity requirements

JErootvg 4L, - virtual SCSI, virtual FC or both
N A7 REPIY — requires virtual CPU and 1/0

—————————————————————————————————————————

TR — requires virtual CPU and 1/0

Sub-Pool B

I

I

I

I

ﬂ ﬂ 1

LFAR| [LFAR !
I ¥
I
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PowerVMBERIL B A % FE

52

Dedicated CPU, Memory, I/O

I/0 110
Memory| |Memory
CPU CPU

PowerVM Hypervisor

» Dedicated LPAR Benefits
More flexible & granular than

stand alone servers
Good for high peak to
average CPU utilization

= Considerations
Considerable unused CPU
I/0, and memory capacity
Potentially higher software
costs

Shared CPU

I/0 I/0

Memory

PowerVM Hypervisor

= Shared CPU Benefits
Much better use of CPU
resources
Lowers software costs

= Considerations
Boot drives can limit number
of configurable LPARS
Significant low use 1/O cards
Memory dedicated to low
use environments

Shared CPU and |/O

VIOS

V-NET
V-SCSI

q-

k&

| V-FC |

PowerVM Hypervisor

= Virtual I/O Benefits

No limitation on # of boot
devices — more LPARs
Sufficient I/O for capacity
availability, & connectivity
Good use of CPU resource

= Considerations

Memory dedicated to low
use environments may still
limit consolidation
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PowerVMBIIML B AR I EFE (£E)

Shared CPU, I/O, Memory Multiple CPU Pools LPAR Mobility LPAR Mobility
VIOS Shared or VIOS
; Memory » Memory
Pool|of | Dedicated I

Shared/Memory IE ! Memory IE !

—————————————— vecsl vecsl virtual virtua
i | | CPU Pool Vo 1o
. 1 || v-re [ %] [v-re E3 CPU ,| CPU
| 04 ! | | Pools Pools
. Shared CPU
i i i i Paginﬂ CPU Pool Paginﬁ
PowerVM Hypervisor | AMS PowerVM Hypervisor | AMS PowerVM Hypervisor PowerVM Hypervisor

= Shared Memory Benefits
Increase memory utilization
especially for low utilization
environments
Can mix shared and
dedicated memory LPARs
on the same frame
May allow for increased
CPU utilization where

= Multiple CPU Pools
Allows CPU resources to
be grouped by middleware,
department, etc
May lower core based
software licensing
Can guarantee a group of
LPARSs a given amount of
CPU capacity

= LPAR Mobility

Move running LPARSs
between servers to improve
availability

Move dedicated memory to
dedicated memory and
shared to shared

Can move LPARs to
specific CPU pools for

53

previously limited by
memory
Requires virtual I/0 & CPU

licensing purposes
Requires virtual I/O
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SAPZE 7 REFUL B

Customer environment exploiting virtualization capabilities on
POWERS systems

= Total number of SAP systems: 77 (PROD + DEV + QAS + “idle HA”
partitions)
= Using SAP Quicksizer
Total number of CPU = 189 (from 0.25 core up to 8 cores)
Total amount of memory = 1.5 TB (assuming 8 GB/p5 core)

* Implemented on 4x p570 12-way (16-way o/w 4 CUoD)
Total number of active CPU =48 (=4 x 12)
Total amount of memory = 672 GB (Total = 1024 GB o/w 352 for CUoD)

= SAP productive partitions can expand up to 12 CPUs

= All LPARs are shared and uncapped configured
= Main memory
Less in total, but more per CPU
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SAPZE - REFUML R B (£2)

Customer environment exploiting virtualization capabilities on Power5 systems
(4x p570, each with 12 active CPU + 4 CPU CUoD)
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Example: Distributing 21 SAP instances on 23 LPARs within
one single p570 system (12 active CPUs, 4 CoD)

SAP-System | LPAR Memory (in G) CPU-Entitlement vCPU Weighting
ID |Minimum|Desired| Maximum| Desired| Minimum | Maximum | desired| min max uncapped
VIO-Serverl 2 1 2 4 0,4 0,2 2 2 1 4 128
VIO-Server2 3 1 2 4 0,4 0,2 2 2 1 4 128
P33 4 4 6 12 0,4 0,2 1,2 2 1 2 64
P23 5 4 9 18 0,5 0,3 2 3 1 8 64
CS-Test 6 1 2 4 0,1 0,1 0,4 1 1 4 32
CO03 7 2 6 12 0,3 0,2 0,8 2 1 2 32
Cc17 8 1 2 4 0,2 0,2 0,5 2 1 2 32
Cc21 9 2 3 6 0,2 0,2 0,5 2 1 2 32
C07 10 2 6 12 0,4 0,2 0,9 2 1 4 32
P07 idle 11 1/4 16 16 0,4 0,1 4 4 1 8 64
P31 idle 12 4 6 12 0,4 0,2 0,8 2 1 8 64
103 13 1 2 4 0,1 0,1 0,3 1 1 3 32
Cco04 14 3 8 16 0,1 0,1 0,5 1 1 5 32
T98 15 2 8 16 0,1 0,1 0,5 1 1 5 16
Cc9a1 16 2 6 12 0,1 0,1 0,5 1 1 5 32
IDMS-X 17 1 4 8 0,1 0,1 0,5 1 1 5 32
A4l 18 1 4 8 0,1 0,1 0,5 1 1 5 32
K07 19 1 4 8 0,1 0,1 0,5 1 1 5 16
IDMSXP2 20 1 4 8 0,2 0,1 0,5 1 1 5 64
sideprod 21 4 5 6 0,1 0,1 0,5 1 1 5 64
Q04 22 4 8 16 0,1 0,1 0,5 1 1 5 32
P04 idle 23 1/4 8 16 0,2 0,1 0,5 2 1 5 64
Q72 24 4 20 20 1,6 0,4 2 8 2 8 32
ME RZ2 141 242 4,7 3,0 19,9 44
Production Qualityassurance Development

K-Backup (idle LPAR)

Virtual-1/0O Server
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