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HP Partitioning Continuum for Always On

HyperPlex nPartitions Mrtud Partitions PRM with psets

hard partitions with hard partitions within a hard partition resource partitions within

multiple nodes within a node a single OS ima W
"'/!_/
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- ! - Application n
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highest degree of separation highest degree of dynamic capabilities
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hp partitioning continuum for always-on
technical positioning

Hard Partitions Hard Partitions  Virtual Partitions PRM with psets
with multiple nodes within a node within a hard partition resource partitions within
a single OS image

—conp ete — hardwar e

har dwar e and isd aion per cdl

sdt were —conp ee

isd aion sdt wareisd aion
— node g and aity  — cdl ganu aity
—multige OS —multige OS

| mages | mages
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hp 9000 enterprise server
product line powering the
HyperPlex architecture

SuperDome

FlyoerPlax

riyoerPlex A-Clas

riocles

R-, D-, K- and V-Class on
CPL until otherwise noted

HP Confidential




% nPartitions Inclreased system
for SuperDome [bataail

- P e partitioning SuperDome into
Multiple applications physical entities: up tol6
on the same server nPartitions

with hardware isolation

Increased Flexibility:
Multi OS

e Multi OS support: HP-UX,
Linux (*), Windows (*)

e Multi OS version support
e Multiple patch level support
Increased Uptime

* hardware and software
isolation across nPartitions

« MC/ServiceGuard support
(within SuperDome or to
another HP 9000 serve&rye




HP Virtual

Partitions:
ey Multiple applications

Oy
““Cor free”

on the same server
with software isolation

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

HP- UX HP- UX HP- UX HP- UX
Revi sio Revi si o Reviso Reviso

Increased system
utilization

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

Increased Flexibility

 multiple independent
Instances of HP-UX

« dynamic CPU migration
across virtual partitions

Increased Isolation

 application isolation across
virtual partitions

e OS isolation

e individual reconfiguration
and reboot
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HP Virtual Partitions Key Features

core functionality bundled for free with every HP-UX 11i release
support of multiple HP-UX instances (HP-UX 11i and later)
different virtual partitions can run different versions of HP-UX
support of HP 9000 L-Class, N-Class, Superdome (including nPartition)
single CPU granularity (virtual partition may contain single CPU)

0 L-Class - 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 CPU migration across virtual partitions
software fault isolation (application and OS isolation)
Individual reconfiguration and reboot, e.g. for rolling upgrades (virtual
partitions don'’t affect each other)
command line interface (in future via GUI)
single toggle console (in future consolidated console)
compatibility with PRM, HP-UX WLM, ServiceControl Manager and
MC/ServiceGuard

Shipment for Land N Qassin 3Q1(Superdone after L &N




HP- UX processar set's (pset s)
OVerv ew

e represents a group of processors in the system

e represents a scheduling allocation domain
 provides mechanism for CPU resource management

« provides CPU resource isolation for applications and users

» does not provide fault isolation

the system may be configured into more than one
processor set




HP- UX processar sd's (psets)
feat ures

* dynamic creation, deletion, and reconfiguration of psets
e dynamic migration of threads and processes across psets
e ownership and access permissions for psets

e attributes to control psets behavior under different
conditions

e processors are assigned to one pset at a time
e processes and threads have binding to one pset at a time

« system default pset for default users

* integration with PRM and gang scheduler

e can run PRM and ODBRM in different psets at the same
time on a single system




inegraed herarch ca
management o O acle on HP- UX

PRM Manages psets

PRM cooperaes wth Qade
9 DB Resource Manager to
manage systemr esour ces

'. .”’ .. Resut: HP 9000istheided

O ad e consdidation d afa m

ODBRM ODBRM PRM manages
manages manages multiple
Instance Instance applications

. HP 9000 Server

Processor set defined by PRM

Memory allocated by PRM




hp process resource manager (PRM:
ored dald e servicel evd management

PRM includes:

« PRM analyze to collect system accounting data for charge back and

tuning

50% CPU 25 % CPU 25 % CPU
50%red nmenory| EVARLIEEECIgegY | 25%red nenory
50%d skl/ O 25%dsk1/ O 25%d skl/ O

syst e m uili zati on 80 %

PRMdl ows youto dive up system uili zati on by
runn ng nore apdicdaions per server: theresutis a
better RO




workload management news
new features of PRM as of june 2000

heaches
— dlows dl ocaion d systemresources fa subgroups

In addtionto percent age- based all ocaion PRM d so
supports shares now

Inkernd nenory (supported wth HP UX 11i)

-1 nproves nmemory dl ocation

s ngdepant admn srati on, Java-based GU
-runs sanddone o wthnahbrowser: HR> UX 11 x NT 40
- suppoats ES O a Netscape 4.7
- dlows corfiguaions d mitipge OSi nages froma 9 ngd e consd e

() PRMrdease 1L 08fa HPR-UX 11 orly




HP-UX workload manager (WLM)

examples of service level objectives (SLOSs)

- Applicationb | application c

responseti ne SLO responseti ne SLO job duration SLO

transactions will conplee transaction wll conpeee  batchjob wil finshin
inless than 2 seconds. inless than 3 seconds lessthan 1 hour.

priority 1 priority 2 priority 3

HP- UX WLM autonmaticdlyreconfi gures CPU
entitlenentsto satisfy SLOs inpriority order




dynamic and automatic
application rehosting

and reallocation hp 9000
sgvges

and
nPartiti ons

with mc/serviceguard
and hp-ux wim

e minimize planned
service interruptions

e hardware/software
upgrades or
maintenance

e goal-based resource
allocation with hp-ux
wim based on set SLOs




hp-ux workload manager (WLM) - new release:
hp-ux WLM 1.1 Features

« Application Response Measurement (ARM) " 4
Integration Toolkit (ARM-IT)

 Enables automatic management of ARM’ed applications with WLM
Improved Data Collection Capabilities

« Command line interfaces enable data collection with script
languages

MC/ServiceGuard Integration

 Workload management with a single configuration file throughout a
MC/ServiceGuard cluster

Selective Capping

* Allows user-selected workloads to share CPU entitlements when
not in use while limiting others to their entitlements.

Latest version of PRM (release 1.08) included

®* hierarchies, in-kernel memory, and shares

Tuesday, Juy 10, 2001 Tuesday, Juy 10, 2001




growing within a system or partition

payments
payments

time >>> time >>>

application A -
application A

application B -
\ application B

CPU iCOD CPUs ICOD notification:

CPU  active CPUs WLM turns the iCOD CPUs on in order to

: manage the workload
CPU ICOD CPUs turned on




HP-UX Workload Manager (WLM)
New Release:
HP-UX WLM 1.2 Features

e Oracle Tool kit for hp-ux WLM

 collection of the performance metrics for Oracle
made easy

* Integration with ServiceControl Manager

e launch WLM from the SCM GUI for rapid
deployment

e ICOD notification

 to alert the system administrator for more ICOD
reserves needed to meet the SLOs

Tuesday, Juy 10, 2001 Tuesday, Juy 10, 2001




managing
hp partitioning
continuum

the integrated power of
servicecontrol and openview

)

invent

servicecontrol manager

single-point multi partition

management for fast

deployment and
consistency

partition manager
setup partitions
map partition architecture

openview glanceplus pak

performance monitoring of
each partition

openview vp operations
monitor events on each
partition




depd oy

E:ﬁﬁf-rwrﬂ ontrol Manager
File View OpllonsAction: Help

2 k| | &

3

serv cecontrd nanager tods - news
manage multid e partiti ons

al

=i ServiceContral Manager

#-fd Mode Groups

{ #|Nodes

- 1A e
B I}- Console
w3 Event Monitoring Serdce
® | # General Tools
& L& High Avallability Management
B ﬁlgnite and Recovery
+ ELntal Tools
® [ & Partition Managemeant
® Q_‘i Process Resource Management
B (£ SCM Management
| Security Management
# 8 Software Managemen|
v l;ﬁ- System Administration
gl Systern Inventory
w M TopTools
& Workload Managerment

i |Users

i@ seniceControl Manager Tools,

cansole

/

High Availability Management

Ve

Partition Managemen

/

Security Management

—

Y

Systermn Imventony

Event Monitoring Sendce

lgnite and Recovery

Process Resource Management

Software

anagement

Systemn Administration

TopTools Warkload Management

15 objects | Mo selection

Al hp-ux nmanageabilitytods areinegraed-inaddtiontotoptodsfor dewvce
manage nent and L nux agent support tomanage L nux-based server nodes

TopTools (Aug 2001)

Central Web Console (Sep 2001)

Process Resource Manager (Sep 2001) Partition Manager (Sep 2001)

Serviceguard Manager (Sep 2001)

SCM Management (Oct 01)




servMcecontrd nmanager newrd ease

depd oy J

newscm2 Ofea Lres‘

| ncreased scd ahlity - 16x
—upto 1024 managed nodes per nanaged d ust er

| ncreased security
—puli d private key au henti cél on
—“onthe wre” encrypion by us ng HP | PSEC product

| ncr eased pr oducti vty
—toptod s evert | og M ewer
—node group au hori zaion

| nvest nent prd ecti on
—drect upgrade pahfromscml1l0and 11to 20




partition manager

— O ede & nodfy partitions

— Dsday aconp ete
hardwar einvent ary

— Dsday satus d key
conmp ex components

— Checkfa prodema
unusud compl ex condti ons

— Manage power tocdls &
I/ Ochass s

— Turn o/ df atention
indcaasfor cdls I/ O

Not & Guggrtgipj‘;g%ogmgg fa virtud chass s I/O cards &

cal nets




Keystone Systems Consolidation
Sample Configuration

Test and

nPartition 1 pr oducti on
for test environ ment ( envronment
wth har dwar e

/ nPartiti on 2 \ z Isd aion
for production environment

2 producti on
enMronnments

Mrtud partition 1 Mrtud partition 2 wthconp e

for custoner 1 for custoner 2 soft war e

withlo nore with1lo nore isdaionfa

applicati ons applicati ons dfferen

customers




Managing Partitions

nPartition 1 } / Par mor \

{for test environ ment

— To crea e and
/ nPartiti on 2 \ corfi gur e partiti ons
for producti on

environ ment \ /

Serv ceContrd
Manager
Manages partiti ons
fa fast ded oy nent
_ 4 Qnd cons g ency /

——

A ance R us Pak
perf a mance nontaing o partitions




hp partitioning conti nuu mf or a ways-on
THE competiti ve advantage

HP-UX ‘ Suni (Solaris) I IBIVIE(AX)

Resour ce - prm with psets not - psets not
artiti oni n '« 1o integrated psets |jf:I{ integrated $$ T
paritionng | |3 (Sep 2001) with srm Yes i

Goal - based : MC/Serviceguard

resour ce Yes and iCOD [m [m
partiti on ng integration
M rtud

S s Wi Yes [m [m
S Wi sd aion

Har d partiti on e .

wth nanode Yes Yes ~ess A [m
Har d partiti on . r .

with miltige YES' No high YES'

nodes speed connect

NDA - 30th Juy 2001




HP Partition ng Conti nuumfor Aways On -

Su mmary

Cust o rer Co npetitive

« SUN Sd aisand | BM
A X dfe oy subse
- HP ony UN X
vendor wthurtud
partiti ons

 Broadest patitionng e “rignt” levd d
dofering- Mitige OS appicdionisd aion
| mages wth HW&S'W wWth ugti nme
Isd &ion andind v dud
resource dl ocai on

Opti mzaionthrough  «80-90%+ Uilization
multid e apdicaions on o conpute power
the sane servers

e SUN Sd aisand | BM
A X wth g gnficant
| ower uilizaion

e SUN Sd arisand | BM
A X have NO

Dynamc and autonetic « Fast and dynanic
resour ce dl ocati on | nd ement &ion o
based on sa SL Cs chang ng .

aut oneti c resour ce

requrenents ; .
: _ dl ocai on sd uti on
Only wthHP - neet serviceleved agreements wth best RQ




HP Partitionng

Contl nuum
fa Aways On

dynamic and optimized
usage of compute
power with uptime
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HP Partitioning Continuum for Always On
Decision Criteria

Mrtud PRM
Partitions HP- UX WLM

~ Hard ware SMP node Cell fuure
| sd al on need

Hyper H ex nPartiti ons

YES - YES - YES -
multigde OS multide mul ti d e
| mages OSimages OSi mages

NO -
1 OSi nage

Soft war e
| sd al on need

G anul arity SMP node Cell CPU Share (%

Yes (for PG 1/O
for cdls- Yes Yes

e fu ure E
|sd ation Hex hlity
hi ghest degree hi ghest degr ee of

of separ ation dynam c capabiliti es

Dynamc
Resi z ng




"Siemens Business Services will
be enabled with HP Virtual
Partitions to further optimize the
system utilization by running
multiple applications on the same
HP 9000 server with complete

software isolation.This new
system consolidation capability
will result in less servers to be
managed in a more flexible way
and ultimately lower total cost of
ownership."

Helmut Kutzberger
UNIX System Management
Siemens Business Services




workload management success
PRM customers

®@Bell Atlantic

=

Willkommen im Land . :
der ungeahnten Méaglichkeiten A Delta Air Lines




“Rrg Ui on has had
measur ald e success us ng
51'_ HP s Process Resource
F’R ()N Manager to nanage mutide
LA O ad e daabases fa
tradtiond and web
appdicaions.”

“The god-based capallities
« sixth largest bank in USA o Work oad Manager wil
 more than 16 million customers who futher enhance ouwr

expect 24x7 access to account e-serviceCent @’ s alilityto
information.

ddive the servcelevd s our
* mission-critical solutions: 60% of the cust oners de mand.”

330 hp 9000 v-class and k-class
enterprise servers run - Rob Young

mc/serviceguard Frst Ui on Cor poration
Decenmber 1999




