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definition of partitioning

partitions are physical or logical
mechanisms for

within single or multiple
servers to offer the

while ensuring that
applications can enjoy

that could otherwise cause
disruption, interruption, or
performance degradation.
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why Is partitioning
Important?

pressure to offer service
level guarantee at
reasonable costs

under utilization of
servers

address high fluctuation
of Web and App traffic

flexibility with privacy
and high availability

hp partitioning
customer benefits

meet service level
agreements with best
return-on-investment

80-90% + Utilization of
compute power

fast and dynamic
Implementation of
changing requirements

“right” level of application

Isolation with uptime
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hp partitioning continuum

multi-system workload management (MWLM)

resizing of partitions

SieElHoREEn SHO with CPU granularity

management
within 1 OS image

(application stacking) automatic movement of applications

resource partitions

virtual partitions

hard partitions

capacity management (iICOD)
e ——————————————————————

flexibility Isolation
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hp partitioning continuum

hard partitions with ~ ard partitions i a1 paritions within ~ fEsource partitions

multiple nodes within a node a hard partition within an OS image

(multiple OS images SW isolation)
13000/N-Class, Superdome ~ Any hp9000 Any hp9000

HT SYPEIEEnE hard partition 1 OS image -
<

(multiple OS images

(resource allocation by app)
with SW/HW isolation)

(1 OS image per node)

Any hp9000

]
e

sabejuaalad 10 SOTS uo pas

O$ image OS image CPU A_pplication 1
with HW with SW with guaranteed

isolati : : compute resources
i! Selation isolation SR

- Application 2 =
CPU | CPU -
- ‘ osrase EOET B o
Image compute resources
with HW isolation

isolation

CPU floating

OS image :
with HW OS image

isolation with SW
isolation I:l

H

Application n
with guaranteed
compute resources

+/solation
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hp partitioning continuum
technical positioning

hv?/:% I:Il:::gnlgs hard Partitions vitual partitions within a ~ '€source partitions

nodes within a node hard partition

— complete — hardware — complete — dynamic — dynamic
hardware isolation per software creation resources
and cell isolation — ownership | — automatic goal-
software — complete - CPU and access based resource
Isolation software granularity permissions allocation via

— node isolation — multiple OS — PRM set SLOs
granularity — cell granularity images integration | — share (%)

— multiple — multiple OS — dynamic CPU B - process granularity
OS images images migration binding — 1 OS image

Isolation flexibility
highest degree of highest degree of
separation dynamic capabilities
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hp partitioning
continuum

technology overview : -
hp virtual partitions

(vPars)

resource partitions

HM H\IHHH hard partitions \|HI“H

—SSB>P©QOO©ESS.,

flexibility isolation
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hp virtual

partitions:

multiple applications
on the same server
with software isolation

Dept. A Dept. A Dept. B Dept. B

HP-UX HP-UX HP-UX HP-UX
Revision Revision Revision Revision
A.l A.2 B.3 B.3

hp vPars — HPWorld 2001
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Increased system utilization

= partitioning a single physical
server or hard partition into
multiple virtual partitions for L,
N-class, and Superdome

Increased flexibility

emultiple independent instances of
hp-ux

=dynamic CPU migration across
virtual partitions

Increased isolation

=application (including name
space) isolation across virtual
partitions

=S (kernel) isolation

e individual reconfiguration and
reboot
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vPars logical overview

» each operating
system instance
tailored specifically
for the application(s)
it hosts

e operating systems
instances are given
a user-defined
portion of the
physical resources

HP-UX HP-UX HP-UX I TIEE & et 0

Revision A Revision A Revision B resource conflicts
Patch Lvl 1 Patch Lvl 2 Patch Lvl 1

» multiple applications
or multiple
instances or
versions of the
same application

* N0 hame space or
resource conflicts

e creates illusion of

many separate e supported on L-, N-

hardware platforms —y vPar Monitor / and Superdome_

e manages shared Class systems

physjcal resources Hardware Platform / Hard Partition * no additional

* monitors health of platform support
operating system required
instances
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vPars technical overview

= a single physical server may be soft-
partitioned into multiple virtual servers (virtual
partitions)

el Rl Bivipes HRZV‘,JST - each virtual partition (vPar) runs an

onAl onA2 onB3 onB3 iIndependent instance of hp-ux, providing

§ — | § complete name-space isolation

Par M
VESEMOnItor = vPars may run separate release and patch
levels of hp-ux

= using vPars, multiple applications or multiple
Instances of the same application may
coexist without kernel or user resource or
name-space conflicts

= vPars may be individually reconfigured and
rebooted

= vPars may be administered via SCM or
separately via SAM or other tools
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hp virtual partitions key features

core functionality is available for free with hp-ux 11i release
support of hp 9000 L3000, N-Class, Superdome (including nPartition)
support of multiple hp-ux instances (hp-ux 11i and later)
different virtual partitions can run different versions of hp-ux
single CPU granularity (virtual partition may contain single CPU)

0 L3000 - recommended up to 2 virtual partitions (max. 4)

0 N-Class - recommended up to 4 virtual partitions (max. 8)

0 Superdome - recommended up to 32 virtual partitions (max. 64)
dynamic reassignment of CPUs across virtual partitions
application and OS isolation (application, name space, OS and kernel
Isolation)
iIndividual reconfiguration and reboot, e.g. for rolling upgrades (virtual
partitions don’t affect each other)
command line interface (in future via GUI — Second Release)
single toggle console (in future consolidated console)
compatible with PRM, hp-ux WLM, ServiceControl Manager, and
MC/ServiceGuard

shipment for L, N-Class 3Q01 (Superdome after N and L)
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hp virtual
partitions

vPar details
part 2 (time permitting)
v vPar configuration & management
v" CPU migration demo
v’ resources

v’ questions
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vPars configuration & management overview

e planning

e |nstallation

e recovery

e configuration changes

e starting & stopping partitions
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41, 45

0x08000000 to OXOfffffff
(128MB)

0x60000000 to Oxfffffff
(1024MB)

CPUs

[PPE——
Memory Ranges W

I/0 Paths Io”-—

(LBAS)
EC

T

Kernel Image /s

1/10

0/8/0/0.5.0

Cuovoot (S E—

0/8
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partitioned N-class block diagram

Controller
(192)

LBA3
(12)
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note: command names subject to change

configuration & management commands

= yparcreate — create a new partition definition, with or
without resources

= yparremove — destroy an existing partition definition

e yparmodify

- add resources to an existing partition
- remove resources from an existing partition
- modify the attributes (e.g. boot path) of an existing partition

e vparboot — load and launch an operating system within an
existing partition

e vparreset — stop/reset a partition

e vparstatus

- display one or more partition definition(s) in human readable
form

- check the status of one or more partitions and/or the monitor
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hp virtual
partitions

demo

() |

invent
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v hp partitioning

continuum for always on

hp partitioning white paper
continuum v hp vPar, WLM, PRM

product briefs

v hp virtual partitions,
WLM, and PRM technical
resources white papers

v web sites

v' documentation web site
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sample
configuration

system

4 way L3000
example of configuration
and setup on L3000 2 vPars

2 floating CPUs
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Memory

_60) || 62

PA CPU
(164) || (166)

Memory
Controller

* SBA = System Bus Adapter

* LBA = Local Bus Adapter (PCI bus controller);
superscripts correspond to slot numbers

* MFC = Multi-Function / Multi-Port Card

* Numbers in parenthesis correspond to module numbers
within the hardware path

See “Notes Sheet” for ioscan(1M) listing
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]
O]
]

vPar Name vpar2

0X40000000. 1024MB

I/0 Paths
(LBAS)

0/3
0/4
0/7
Boot Path 0/1/3/0 9.0

Console V|rtual

e
Kernel Image /stand/vmunix
I

]

hp vPars — HPWorld 2001 © Copyright Hewlett-Packard Co. 2001 Slide 26



L - class block diagram
L3000 system

PA CPU
(166)

Memory

Memory
Controller
(8)

Legend:
Controlled by vPar Monitor
Partition O (vparl)
 Partition 1 (vpar2)
* Floating CPUs
Reserved/Unassigned resources

See “Notes Sheet” for human-readable partition
information
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option file for vparl

vparl

-i 0/0*

-1 0/0/0/0

-1 0/0/1/1.2.0:boot

-1 0/0/4/0

-P 160

-M 0x04000000:512MB
-m 2048MB

-k /stand/vmunix

-A auto

hp vPars — HPWorld 2001

building vPars

use vparcreate cat opts.1” —-D “file name”

option file for vpar2

vpar2

-1 0/1*

-1 0/1/0/0

-1 0/3*

-1 0/3/0/0

-i 0/4*

-1 0/4/0/0

-1 O/ 7*

-1 0/7/0/0

-1 0/1/3/0.9.0:boot
-P 162

-m 2024MB

-k /stand/vmunix
-A auto

© Copyright Hewlett-Packard Co. 2001
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vPar status

[ vparl ]/ # vparstatus -a
vparl: up
vpar2: up

[ vparl ]/ # vpardisplay vparl

VPAR: vparl

Attributes: AUTOBOOT

Bound CPU: 160

Memory size: 2048MB

Memory range: Base:0x0000000004000000 (512MB)
1/0: 0.0*

1/0:0.0.0.0

1/0:0.0.1.1.2.0 BOOT

1/0:0.0.4.0

Kernel Image: /stand/vmunix
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getting vPar configuration

[ vparl ]/ # vpardisplay vpar2

VPAR: vpar2

Attributes: AUTOBOOT

Bound CPU: 162

Memory range: Base:0x0000000040000000 (1024MB)
1/O: 0.1*

1/0:0.1.0.0

1/0: 0.1.3.0.9.0 BOOT

/0: 0.3 = vPar configuration is stored in vPar

1/0: 0.3.0.0 database file (vpdb) found by

/O 0.4* default under /stand.

= this is replicated on each vPar boot
disk for availability and ease of

/0 0.7* configuration

I/0: 0.7.0.0

Kernel Image: /stand/vmunix

1/0: 0.4.0.0
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adding a cpu to a running vPar

adding a floating cpu to vparl
[ vparl ]/ # vparadd vparl —p 1 {look for first available}

remove a floating cpu to vparl

[ vparl ]/ # vparremove vparl —p 1 {look for first available}

using the lowercase “p “ does not “pin” the cpu to the vPar
non-pinned cpu’s are not kept by vPar on reboot

using the uppercase “P “ - cpu is pinned to the vPar
pinned cpu’s will be kept by vPar on reboot.

only way to remove pinned cpu'’s is reset the vPar

adding and removing a cpu can be done for any vPar from any vPar
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