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Agendao
* Why this talk?

* Server overview
—Alpha, PARRISC, 1A64

* Server management

considerations

» Resource management
capabilities
— basic tools

— additional tools to optimize
server usage

- Resources and Futures
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‘IT is evolving...
Trub64, Alpha and PA-RISC

in the future

HP-UX the Enterprise UNIX Business
of choice

ltanium as the effective

building block

Much closer alignment of IT
and the business
demise of geek heaven Information technology
IT must be more responsive,

more flexible and less
expensive

Adaptive Enterprise




Server Overview..
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I Server Architecture: the processor, A
the most basic building block

2003 2004 2005

—
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HP Server Portfolio A

ltanium PA-RISC Alpha
! :g Al (l'EcServer

HP 9000 ﬁ

Superdome AlphaServer
S series

Proliant DL 700
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Integrlty
Superdome
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Basic System Architectures O]
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Bus-based topology cay
Bus bandwidth shared by all processors and 1/0O
Latency varies significantly depending upon
number of outstanding transactions

HEH

Cross-bar topology
Simultaneous connection to all CPUs
Well-defined latency, limited request queuing

MeSh G rCh ill.eCII.U re HEH HE"; HEI:i MEH

Direct processor-to-processor and /O
interconnects

Extremely high bandwidth and very low latency




lrvo4 UNIX servers

Physical and logical

Djagrams. ..




Tru64 UNIX Servers o

GS320 (GS80,GS160)  GS1280 (ES80,ES47)

aka WILDFIRE aka MARVEL
32 x 1.22 GHz EV638s 64 x 1.15GHz EV7 (1.3GHz EV7z)
57 GB/s System BW 800GB/s system BW
256 GB memory 1/2 TB memory
SPECint2000 833 SPECint2000 877 (EV7z 994)
SPECip2000 1014 SPECtp2000 1482 (EV7z 1684)
Tru64 UNIX V4.0G/V5 Tru64 UNIX V5.1b Y
EE WORID 2004
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I GS320 Basic Building Block (A

/| HJrr
IA

Mem | Mem | Mem || Mem

Quad Building Block (QBB)

Up to 4 1224 MHz EV68 CPUs

16 MBs of on-board Cache per CPU
Up to 4 Memory Modules

Up to 8 GB per Memory Module
GB/s Memory System Datarate

1.6 GB/s per CPU/MEM link




GS320 1/0O

3 slots

slots
slots
4 slots
slots

2 10O ‘risers per QBB

2 'hoses’ per riser

2 PCl segments per hose
Up to 2 PCI drawers

CPU || CPU || CPU || CPU

Switch Global
Port

em m m m

Master Drawer
Standard 1/O Module in 1 PCI Slot
Disk, CD, Floppy, Network, Console
13 extra PCI Slots across 4 PCl Segments

Expander Drawer
14 PCI Slots

Global Port

Connects QBBs to build larger systems

/
HP, WORLD 2004

and Technology Conference & Expo
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I Building A GS320 Server
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GS1280 Physical View

T

& 2002 Compaq Computer Corporation.




GS 1280 Basic Building Block - QD]

EV/ Processor 77

Inter-processor@ 6.4 GB/s

12.8GB/E Memory
Me RAVMBU S

inter-
processor@ 6 =AW EV7 ¢

Inter-processor@ 6.4 GB/s

GB/s
1/C0
Hoses
1 2
inter-processor@ 6.4
GB/s
PCIX PCIX PCIX
Note: figures based on EV7 1.1GHz AGP

ooooooooooooooooooooooooooooooooooo
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I 551280 Building A Glueless SMP @

Server
CPUs

Memory

1/0

Memory

RAMBus Memory Modules rimms)

20 RiMMs (16 data, 4 redundancy)

1/C

" /
HP W R@%Q&Qi

Solutions an d Technology
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I GS1280 Torus and I/O Q]
32p (standard shelf)




HP-UX Servers

rhysical and logical

Diagrams

T
"' G‘?é‘%i‘e*
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I HP-UX PARISC "HP9000’ 2

Cellular Servers 77

Superdome rp84xx rp/4xx
*16 cells e 4 cells o 2 cells

« 64 x PA8700 *16 x PA8700 * 8 x PA8700
*128 x PA8800 *32 x PA8800 *16 x PA8800
*512 DIMM slots * 64 DIMM slots *32 DIMM slots
192 PCl slofs «32 PCl slofs, 16 PCl slofs,

/ )
HP WORLD’2004
Solutions an d Technology Conference & Expo
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HP-UX ltanium ‘Integrity’
Cellular Servers

Superdome

*16 cells

*64 ltanium cpus
*512 DIMM slots
* 192 PCl slots
eHP-UX V2

rx8620

*4 cells
* 16 ltanium cpus

*64 DIMM slots
* 32 PCl slots
e HP-UX V2

nnnnnn

rx/620

*2 cells
*8 ltanium cpus

* 32 DIMM slots

*16 PCl slots
*HP-UX V2
HRV(’OR‘LDZOM

ooooooooooooooooooooooooooooooooooo
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Backplane powerd

board

N —— — | [EE]eEE
Ll Utilities

/O fans

/O chassis /O chassis (2/4 - PO .I

PDCA

Cable groomer

Power supplies— ¢ &

= e % TR

Leveling feet—

Front Back gmgmgu%%

gy Conferenc

_/
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Superdome Building Block —

The Cell

PA8700 chipset

sx1000 chipset

nnnnnn

- 8GBs : T 16GBS||  pondarat)
8GBis :; 1 2.8GBs
=
@)
- X J
8GBs 2GBs
Il Ll

Superdome is a
cell-based hierarchical cross-bar system

/ ,
JJ&XXQ@R&Q%
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Superdome12-slot PCI-X Chassis Q|

Contains

8 - standard PCI-X
4 - high-bandwidth
PCI-X

Complete card-
to-card isolation

invent

PCI-X std

N

PCI-X std——]Host bridge|«—]

12-slot PCI-X chassis "\ OnlinePCl
addition/deletion
lT 2.0 GB/s OS dependent

PCI-X system

PCI-X std——]Host bridge [«t—» bUS
PCI-X std——{Host bridge [«

—p| Host bridge—PC|-X std
|—| Host bridge— PC|-X std
<—»| Host bridge— PCI-X std

adapter

Host bridge [«— <— Host bridge— PCI-X std
1066 MB//Vi?) i{ i{ t{ 533 MB/s Individual power
S 138|883 88% controls

TE|TE|TS|TS
]
-~ - -
5 o D
-~ oy oy
e

09 9 )

Two caches,
strong ordered
access to all memory

P
HP, WORIDZOM

Solutions and Technology Conference & Expo
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Building an 8p Server 0|

invent

| | |
cell boards I 1/0 bay I corel/O 1 peripheral
I I I bay
7 available PCl 1/O slots LAN/
: e o\
| | 4
I ,
'
—_—
I
|
I
|
I ‘
| N\
I
| -
I I
| .
cell board I I
| | |
I I I
b | . N
| : : HE WORLD 2004
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Building a Superdome O]
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SD64000 System

-

Cabinet 0

- J
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Semver NVanagement
Considerafions

- Firmware

- Storage

- Console

- RAS features

- Topology and performance
- Capacity on demand

- Partitioning

- Management tools




I Firmware o

Alpha
SRM

Power ON -> SRM -> Tru64 UNIX boot loader (osf_boot)
-> Kernel /sbin/init

PA-RISC

ISL/IPL
Power On — PDC — ISL — hpux — Kernel — /sbin/init

IA64
EFI

Power On — EFl — EFI Boot Manager — HP-UX Boot
loader — Kernel— /sbin/init

/ ,
HP, WORLD2004
Solutions an d Technology Conference & Expo

‘_/
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Storage

Tru64/

IP-UX co-existence

« Expect Tru64 and HP-UX 11i to co-exist on

HP'U,X on common SAN infrastructure
T:’:ilgll:lc:x I:::“::: — common SAN fabric

Common
Storage
Arrays

\ &\N Fabric-‘

- common data management software
- common tape libraries

« Support for current StorageWorks
technologies on both Tru64 and HP-UX

- StorageWorks EVA
- StorageWorks XP
~ StorageWorks MSAT000 (2H 2004)
« Support for HSG80 arrays on HP-UX on the

ltanium processor family

« Expect that parallel SCSl-based storage
technologies will not directly migrate

- HSZ40/50/70/80
- JBOD SCSl storage
- Backplane RAID

/
HP WORLD’2004

Solutions and Technology Conference & Expo

‘./
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GS320 Console D]

Llogical Diagram

Console Serial Bus (CSB)

System Console Manager (SCM)
* Master of the CSB

Power System Manager (PSM)
* controls QBB

PCI Backplane Manager (PBM)

» controls PCl box

HSwitch

HSwitch Power Manager (HPIV

PCIO

* controls HSwitch

StdIO
Console \

/ SCM
P WORLD 200

Master PCI Drawer required per hard partition Bl a2,

29



GS 1280 Console

Logical Diagram

={ PBM

PClI Subsystem

Standard 1/0

= PBM

PClI Subsystem

PBM

PCI Subsystem

Q) ]

invent

Remote Management
WAN, LAN

-LBM

PCI Subsystem

Standard 1I/0

Module Module
100baseT HUB
ocp ¢ BM ocp BM Optional
| T R Mazagemeni Processlor
Dual CPU Dual CPU and System Console
CMM.  “Module CMM:  “Module jahtd |
. Dual CPU Dual CPU
Point to CMM Module CMM Module
POint serial Dual CPU Dual CPU
u u
Iinks CMM Module CMM Module
384Kbaud Dual CPU Dual CPU -
(each) CMM A‘Illgdule CMM nl["\gdule el |I\

Allow Redundant j
Managemeni SiqR@5R 1.0 2004

Solunons and Technology Conference & Expo
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GS1280 Console example

Connect to the MBM

# telnet sally.mycorp.net¢

MBM>
MBM> help

The following help topics are available:

assign component

assign memory
clear alert

clear display

config cable connect
delete partition deposit
disable test c

enable remote enable test
halt out hangup
Logout power off
rlogin save partition
set baud set dial

set init set password
show show cable
show modem show network
show system show time
test alert test led

Could use serial
connection or AMS

Port 323 for SRM

build fru

clear error
create partition
disable alert
el

examine

help

power on

set

set escape

set time

show error
show partition
show version
update

MBM> connect -hp <hard_part> -sp <soft_part>

PO0>> <Esc><Esc>MBM

N\

cIeor

clear port

N p

disable remote

enable alert

halt in

init modem
reset

set alert

set flow

shell

show fru

show power

test

To toggle between MBM
and SRM




GS1280 Console

Marvel Plattorm Management Utility

Q) ]

invent

/3 http:/ /ebcpc3.etc.ybe.cpqcorp.net /MPMUSERYER / - Microsoft Internet Explore de Y ] [ |
File  Edit Wiew Faworites Tools  Help Q
= >
< > ey g A Fel E”| ) P -
Back Forward Skop Refresh Horme Search Favorites Media Historsy: Iail
Address ..i] http: ffebcpes. etc.vbe, cpgoorp.net MPMUSERVER LI @ Go | Links **
= Marwel = =l
= Eacks sp ﬂf' t:l Cl
= 5 Rack 0 s DCP
“* Environment L]
[sF] sp 0 e ; i A : e I I I
= @ Ambient: 98 _’:rj Prirmary 1072 ;3 Secondary - f- | power Halt Reset
# | [sr] ap 1 |
B
[F| 5P 3 DUQ O A& || ouo o | fouoz o |jouc s ]
5 Rack 1 Eunning Running Eunning Running
= &  Ambient: 98 &  Ambient: 98 &  Ambient: 98 &  Ambient: 98
| e =) — —
— e Woltage: OK Woltage: BAD i Woltage: OK » Woltage: OK
=| Rack 3 ! 3 LA J ! 2 e J
H = Rack 4 WM Evr-0,2 M Evr-1,2 M cp-22 M Eewr-32
§ Eack 5 State: Running State: Running State: Running State: Running
= Racks I 12/1/0 01212 BEleal EIR
E: Rack 7 T hermory: 896Mhb T e oy 102 4B W termory: 896Mb W fernory: B6MMb
5: Fack & @"}Temperature: a9 &Temperature: 99 g}Temperature: a9 &Temperature: 99
= Rack 10 . Partition: - Partitian: | Partitian: 1 Partition:
H = Rack 11 1,1 151 1,1 1,1
= Rack 12
_=R B @ Eevv-0,3 R R R o Eevwr-23 o Evr-3.3
. Rac
E State: Running State: Running State: Running State: Running
= Rack 14
e I 120141 IO 12713 ) 0 = f- - i 0 - ==
5 S MEemory: 1152Mb W ermory: 1280MMb ML emory: 1152Mb W ermory: 1152MMb
= S @P‘TemperaT:L.Jre: 99 @PTemperaT:L.Jre: a9 @-"TemperaT:L.Jre: a9 @-"Temperafl.:re: a9
I:I Free Pool 1 F'ar]tltl]u:un. 1 Par]tltllcun. 1 F'ar]tltl]-:un. 1= Parltltllcun.
I:IHard 1 - Eunning e : 2 : :
|:| e R T e |l e e e e I ML e P Pt Sttt St St e e st 1=
[ ]Hard 3 - Poweroff [ Eefresh | | Update || Apply | [ Clase
[ B v A T ;I ;I
|&] Completed in 15.963 [ Local intranet v




Superdome Console D]
and SMS Network Contiguration

Superdome server

Management Processor

Unconnected | Private LAN port
>

CE Llaofo Customer LAN port
------ > RS-232 local
— RS-232 remote
PC SMS/ . e
Console Device Modem
Optional * * CIO LAN
> Partition O
Optional * * CIO LAN
> VGA/USB Partition-1
>
lWindows partitions only
| oooo KVM SW
Customer Mgmt LAN ¥ YYY
< (It desired) N
/
P, WORLD 2004
Solutions and Technology Conference & Expo
‘-/



Suoerdome Console A
Connect to MP example

# telnet sally.mycorp.net
MP login: Admin
MP password:

[Read-only - use “Ecf to attach to console.]
[Bumped user - Admin.] £ Admin user already logged
Welcome to the in will go into ‘spy’ mode
rp8400 Management Processor
(c) Copyright 1995-2002 Hewlett-Packard Co., All Rights Reserved.
Version 3.05

MP MAIN MENU:

CO: Consoles

VFP: Virtual Front Panel (partition status)
CM: Command Menu

CL: Console Logs

SL: Show chassis Logs

HE: Help
X: Exit Connection gﬁm

RE 004

onference & Expo

>N

ecl

o

nology

\
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Superdome Console O]
Connect example

MP > co

Partitions available:

Part # Name
O) Partition O
1) Partition 1
Q) Quit , connect to hard partition 0
Please select partition number: 0 S
Connecting to Console: Partition O
(Use *B to return to main menu.)

[A few lines of context from the console log:]

HP-UX rp8400-0 B.11.11 U 9000/800

Console Login: root



RAS Tru64 example 2
Online add ot a cpu

G S 3 2 O exam p | © Syablan Stationr View of: ariaia ag: har r
Od d phys | Cca | C pU res pech N g File Action Tools View Options Windows Help ‘
configuration rules I —

. . Baccounts_viey | || 5 arg A
OWEer on cpu using sysman gui | |g... Eﬁo .
gl’ hwmgr Cﬁ g y g ¥ o L1 R'ghf mouse

LEY click cpu to
# hwmgr - power on -name CPU2 ;Eﬁiiﬁ manage

Homplete

y
a

a0

...self tests performed E i
...LED goes green (power on) me
online cpu for operating system e
# hwmgr -online -name CPU2 §?;it5”;0

. g |||||\||||||\||||||\||||||\||||||\||||||\||||||\||||||\||||||\||||||\||||||\|||
verlfy SthUS L@dsko b okl L cdrom
# hwmgr -status component (I ) 415

L
1301410343 138 el Y




RAS HP-UX Superdome example

Pci OLAR

OLAR capable hardware only

consider physical impacts such as enough power, same

frequency

manage using SAM or rad

SAM is the primary interface to OLAR

correct tasks & sequences
informative & Logging

rad is a CLl for use when SAM

not available (single user mode]
no checking
requires experienced user

OLA/R Infrastructure
SAM rad
libolar. Sefftware | [arewaire
User Space /dev/ol
Kernel
———— Securify
OLA/R Driver o SCSI
L OLA/R PSM k| Device Driver _.|
: S —
PCI CDIO werveee Firmware e f-- I

PCl Card




RAS HP-UX V2

Go  Bookmarks Tools Window Help

New Peripheral Devices (pdweb)

T Wiew
A@a@c:@ ®|Q{%h Hiwhat.fc hp.comf~thopranjpdwsipthpisl ]| Gy search | .

A"E 4% Home J2 Radio [Wy] Metscape QY searc h (@] Shop ‘E okmatks
% http:fwhat.Fe.hp.co...ebapps/pdfsiots. html 1 m
=
HP-UX Peripheral Device Tool
......
—— | host: coyote
[ Stoss | ST
8 OLRAD Capable Slots
[ Stot | Path | Bus | Speed | Power | Occupied | Suspended SRR
5 020 16 33 on no - £l o
4] 040 40 33 on no = » ety slots
7 onmoa 33 yes e
8 030 24 33 YES: » on-line add...
9 0m0 72 BB yes » oh-line replace...
10 0/B0 B4 BB yes » bring card online....
H 11 0120 96 33 yes » light LED...
|| 12 000 B0 33 yes » page help
» help overview
[ =l e

Coming for HP-UX 11i v2

Same functionality as in SAM

PD (replacement); SAM and

SCM 3.0 launch

= PCI OLAR support

= Displays slots and devices

= Check CRA (critical resource
analysis)

= |mproved functionality in CLI

= Command preview

= Creates device files

= Web-based interface

= GUI, messages, help

localized

HP, WORLD :2004

Solutions and Technology Conference & Expo
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Basic Server Topologies

UMAU/nSifl\cj\rIan Memory Access with ! . . . . . . !

equal access to all resources
Simple Scheduling

Scaling Limitations
Alphaserver 8400

NUMA

Non Uniform Memory Access

Asymetrical Memory & /O
latencies

Scheduling may be tailored
for latency

GS320 family

Superdome (PA and IA) cell
based servers

GS1280 family

Introduces mesh

Mem § Mem § Mem § Mam § Mem § Mem § Mem § Mem




Pertormance Considerations Q]

GS320 family

Latency
Least with QBB, access is
local or remote

Memory
populate evenly across

QBBs

same size boqrds across
QBBs for best interleaving

CPU
generally better to fully

EoFula’re QBB with cpus
efore starting another
IO
confidgure for each QBB to
avoid bottlenecks
Tru64 UNIX
V5 is numa aware, V4 is
not
/
gﬁljfs;/dVQR‘IDZOO4

Technology Conference & Expo
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I Performance Considerations D]

Superdome tamily

B
e

Al

o

XBC

!

XBC
0-3

EEm !

%
XBC
15

%

e

.
=
-
.
-

i

XBC

11

L

nnnnnn

Memory
2GB min per cell
Like sized within partition

Partitions

comprised of a power of 2

number of cells (2,4,8,16)
best

Lowest latency is within

XBC
cell slots 0-3 on one XBC
cell slots 4-7 on another

HP-UX

V2 cell local memory numa
aware

/ ,
HP WORLD’2004
Solutions an: d Technology Conference & Expo

‘./
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I Pertormance Considerations Q]
GS1280 Scheduling and Hops 77

CPU Numbering

O O-O-C
-0-0 60 O

Search Order from CPU 4

OLOLOLUO LD, O MO LD

Distance 1 1 1

ooooooooooooooooooooooooooooooooooo
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I Capacity on Demand Technologies
Instant Capacity on Demand (iCOD)

Activate new permanent capacity when needed

Tru64 & HP-UX

Instant Capacity on Demand — Temporary
Capacity (TiCOD)
Activate/deactivate new temporary CPU capacity when
needed

HP-UX
Pay-per-Use Utility Computing — (PPU)

Lease systems based on CPU utilization

HP-UX

/ )
HP WORLD’2004
Solutions an: d Technology Conference & Expo

‘./
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I Partitioning (a2
Whatand Why2 7

Partitions are physical or logical mechanisms tor

within single or multiple
servers to offer the

while ensuring that

applications can enjoy

that could otherwise cause disruption, interruption,
or performance degradation.

/
HP WORLD :2004
Solutions an d Technology Conference & Expo
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I Hard Partitions on AlphaServer 3

Partition granularity:

* QBB on GS320 (RAD)
e CPU on GS1280 (RAD)

llllll

balanced QBBs within a
partition (GS320)

configure via console or

SCM

reboot to recontigure

dynamic re-assignment
of cpus not supported

each partition requires

dedicated i/o

/ ,
HP, WORLD2004
Solutions an d Technology Conference & Expo

‘_/

45



Hard partitions ra
GS320 Command Line Contfiguration

Power up to primary QBB SCM prompt

After the power up self-test is completed

SCM_EO> set hp_qbb_mask0 3
SCM_EO> set hp_qbb_mask1 ¢

Creates two partitions each having two QBBs
Par 0, QBB 0 & 1 (00000011 = 142 = 3)
Par 1, QBB 2 & 3 (00001100 = 4 + 8 = 12 = ¢

Each part can now start the SRM console

SCM_EO> power on -par 0
SCM_EO> power on -par 1

Install & Contigure Operating Systems

ooooooooooooooooooooooooooooooooooo



Hard Partition Configuration: GS1280

Marvel Plattorm Management Utility (MPMU)

== CAPM: Add or Modify Hard Partition

MName: MO

Available system resources

1 2 16384 [Yes

B8 | CPUs | Mem CBY | O7 Consale? Partition
0 2 16384 Yes  |Tes 1
Yes 3

add= | 3 2
=Remaove |

X

05 Type: |Trug4 UNIK

Fesources assigned to this parition

=

Total |1 2

2BB | CPUs | Mem MBI | LWO7 | Console?
16334 ez |Yes
116384 [ves [Yes |

H The hardware requiremnents for a wahd
partition hawe heen met.

Soft Parditions

No soft partitions are defined

Type: @ Basic sofpartitioning

BoftEatitinns..

€ Advanced somt partitianing

]

Cancel

O |

invent

/
HP, WOR_I:DZOM

Solutions and Technology Conference & Expo
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Hard Partition Contiguration: GS1280 - MPMU 2

File  Edit  Wiew  Faworites Tools  Help

! o o - > | T

Back Forwatd Stop Refresh

b= [

Search Fawvorites

=

Hisktory

Address Iﬂj htkp:ffebepes. ete, vbe, cpgoorp. net MPMUSERVER. |

| @eo |Links »

- H EEEE EEERE FEEEE EREE |

s

. Rack O
' Rack 1
. Rack 2

 Rack 3

Fack <
. Rack S
. Rack &

ZE BE

Rack 7

| Rack 5
Rack 10
Rack 11

™ 1 1 1

=1 =1 3~ =1

3 3 3 3

| Rack 12

 Rack 13
Rack 14
' Rack 15

HE 0

e e iEn BB
W e I e S e
S e T
e

I = S = = S =
V0 0 A R

' Rack 16

=& partitians |

[l

o

=
=[] o] u]

R
4. 4
ET
a4

M= # ==
I
)
B
a
(i1}
.

H

Errars

=|im| 5] ]

[

[:&] Completed in 15,965

l_ l_ l_ [SF Local inkranet

&

invent

/
HP WORLD’2004

Solutions and Technology Conference & Expo
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Hard Partitions on Superdome Q]

- Hard partitions
— have a cell boundary
— Require a core i/o module

- Configure
— evenly populated cells
— using MP, SDCLI or parmgr

AIRNE A
it

Illlllii
b 1]
1

i

Superdome Command Line

*Parcreate to create a new partition

*Parmodifyto modify an existing partition.

*Parstatus to display partition & available resource information
*Parremove to remove an existing partition.

*Frupower /Fruled to power on/off cells, cabinets & 1/O chasis

. / )
reboot & shutdown HP, WORLD 2004

Technology Conference & Expo
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Hard Partitions on Superdome 0|
Partition Manager (HP-UX 11i v2)

/3 Superdome - Microsoft Internet Explorer < -0l x|
J Fle Edt ‘iew Fawvorites Tooks  Help

J Gpack + = - @ ﬁ| Qhoearch (e Favorites £ Histary | B S0

J-‘\ddressIEhttp:,l',l'mslweb.Fc.hp.com,l'projects,l'parmgr,l'parmgr_l1_23,I'Iifecyc|e,l'h|dso,l'GUI,I'compIex_hardware.htm j (‘{) Go u HO rd WG re'centric mCI ncgement Of
in @ ustomize Lin @ ree Hotmai @ indows Media @ indows oy
260 Opetwectly Qfesiors i Gt - hard-partitioned servers

My Complex = Builds on existing parmgr features

f Hardware ” Partitions ” Power & Cooling ” Cells ” 18] ” General -

Partitions: MBGenesis [@foo @Available

i

new web interface
wComplex

= graphical “big picture” views of
S Congo e = nPars, io, cells, power, cooling

Configure Rermate Adrmin... .
Analyze Complex Health. . u S'I'CI‘I'US | |g h'I'S
wPattition

Coge ot = Intelligent menus

MWlodify Partition. ..
Delate Partition...

Show Partition Details. . u Re m Ote Cld m i n

v Cell
o e | 1o g : : : : s B ) . . .
. . ‘ ‘ ‘ ‘ . O8  Light Cell LED.. ( bl h (‘()D l | d
i R | iy | : i Ulnassigen Cell.. - on lpch e with | /PP an

Assign Cell...

e e e e
10 g | 1o g ] Koda] 1odd  Power Cell On.. VPCI rS
Chassus Chassus Chassis |8 Chassis Show Cell Details .
141 113 141 113 w0 [ |

Light VO Chassis LED.. ACCGSS vid
Show 0 Details. . - ServiceConh’ol Mgr

" = Systems Insight Manager

(e "
B =~
E—Dm -

Extension Cabinet0 Cabinet0 Cahinet 1 Extension Cabinet 1

SD54000

4| | B

|@ |— |— Local intranet 4 HP WORLD :2004

Solutlons and Technology Conference & Expo
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Hard Partitions and Integrity: [
Supported Operating Systems "

Operating systems supported on nPartition-capable
hp Integrity servers:

HP-UX V2

Up to 16 cells or 64 processors per nPartition running HP-UX
B.11.23.

Windows Server 2003.

Datacenter Edition only for Superdome.
Enterprise Edition also for rx8620 and 7620 servers.

Red Hat Linux Advanced Server 3.0.
OVMS and SUSE support coming.

ooooooooooooooooooooooooooooooooooo



Hard Partitions and Integrity Q|
Multi-OS Capability

Enterprise mgmt

operations, HP Open\.'iew

service/business
Data center

sirualization Utility controller software (HP Utility Data Center)
Central .
Management HP Systems Insight Manager
Performance mgmt OpenView Performance Agent GlancePlus Pak including OVPA
N/A N/A N/A S b
Workload mgmt
Class Scheduler Microsott WSRM Linux 2.6 Pru-:;ss Resource
anager
Deployment Factory Installed Smart Setup CD ke Erur?*hlarnanf Ignite-UX, SD-UX

MSCS Cluster

Cluster mgmt Availability Manager g o

Serviceguard Manager

Remote mgmt Management Processor

Partition mgmt Partition Manager for nPartitions

Operating System

Resources




HP Integrity server Boot Overview O |

invent

hp 9000 servers — PA-RISC hp Integrity servers — Intel® Itanium®-based systems
Windows
I-I:!,’F:;l%g( Server 2003
> HP-UX B.11.11 HPUX.EF| ELILO.EFI P
Loader Loader .
e boot option] A
Secondary System Loader | *
e (hpux) EFl Shell EFI Scripts &
[command-driven > Aopli f'
environment] ppiications
Initial System Loader
La (ISL) EFI Boot Manager
Ld [menu-driven environment]
Boot Console Handler Launch
Lt (BCH) Extensible Firmware Interface
L (EF1)
> PDC boot System Al:(nggall_c):tion Layer
L
PDC self test Processor .?l;it{a)actlon Layer
p 3
HP,WORLD2004

Solutions and Technology Conference & Expo
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Kesource NManagement
Capabilifies.. .




Resource Management Basics Q) ]

‘\

<« Resources

In addition to hardware provided resource management
capabilities, software provides another layer of functionality

Basic UNIX management tools such as cron, at, nice...
Additional tools

Virtual partitions (soft)

processor sets

class scheduler

process resource management

cluster features / )
workload management HP WORLD 2004
g R
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industry
products

Servicegua
for Linux

OpenVMS

clusters

TruCluster
server

ServiceGua

future
systems

future
systems

AlphaServer
glelge

partitions

partitions

nPars

VMWare

server

VMWare

server

OpenVMS
Galaxy

HP Proliant
Essentials
Workload

Management Pack
(RPM)

PRM for

Linux

None

psets
class scheduler

PRM pSets




Virtual Partitions 2
Superdome and HP-UX oven

Features: * Vpar Monitor
* Provides software isolation * creates illusion of many separate
* Ability to run different versions of hardware platforms
HP-UX * manages shared physical
* Dynamic reassignment of CPUs resources

* Floaters only * monitors health of vpars

CPU granulartity Requirements:

* Management via CLI or vparmgr e 1 bound CPU minimum

GUI * Memory specified on creation

* Single toggle console * 64MB chunks or range

* Integration with npar and iCOD * |/O connection to a boot disk and

LAN

/
HP, W 32004

Solutions and Technology Conference & Expo
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HP-UX Virtual Partitions Q]

within Hard Partitions
‘tloater’ cpus move with workload requirements

nPariition 1 “test”- HPUX 11i + Iatest

e electrical i
Par 1
h/w isolation .”A/g-"UX

vPar\2

E L JJH-'“" ™ HPUX11i +
= ) -_? sy® batch_..--“"‘ web
* s/w isolation JEPTT L L
J eyl vPar 4
reconfiguration | _|____.... » HPUX 11i,
e resources not tuned for
tiedtophysical ENEEEEEEEEEEEEEEEEEEL large
- - — memory
configuration
d \ nPartition 2 “development” /
/
P, Wi R_j 004



HP-UX Virtual Partitions ]

Vpar command line management

vparcreafe to create a new Exam |e5°
virtual partition pies.

vparremove to destroy an
existing partition
vparmodify to add/remove » delete CPU from Vpar test

resources for an existing # vparmodify —p test —d cpu::]
partition and modify the
attributes (boot path...) of a

partition »add a CPU to Vpar dev
vparboof to load and launch a :
virtual partition # vparmodity —p dev —a cpu::1

vparreset to stop/reset a
partition

vparstatus to display Vpar &
available resource info

ology Conference & Expo

/ )
HPWORLD'200
_/

p vPars — virtual partitions © Copyright Hewlett-Packard Co. 2001 Slide 59



HP UX Vlr’rual Partitions O]

‘'vparmgr’ Configuration gui

Create Virtual Partition: Select CPUs {jacquot.fc.hp.com)

Use this page ta add CPUs ta-the wirtual partitian.

roel taber of CRUs: * Create, modify and delete

i virtual partitions (vpars)

* Display assigned

e i - _ resources, attributes, and

e e e e status of vpar

Bos i Avatlable crvs: * Display vpar event log and

i samlog

172 * Boot and reset a vpar

* Preview create/modify
vpar command lines prior

Mintnun and Maximum CEJ Quantitles 1-0 e X e C U 1- I O n

Mininum ORI - foptional)  Maximum OPUS: - Loptional)
’_ Back [ Next> | Cancel | Help

¥ Use pAdvanced CEU configuration

Advanced CFU Configquratian

P "
HP, WORLD2004

Soluno ns and Technology Conference & Expo
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Processor Sets (psets) Q]

- 1roTTTTe ' Purpose

| PSET Il PSET 1 [ . O eley -

| SETO X S | Provides flexibility in

: } } H } : multiprocessing (SMP)

: Processors Processors : : Processors : environmen’rs

| | 1 |

| CPUFPU CPU|CPU CPU|CPU CPU})PU 11 CPUFPU CPUICPU]| 1 D ° °

| N | escrlphOn

| | 1 |

| Memory Memory |11 | Memory | | A processor set represents a

. Single inttance of Trué4 UNIX gr, group (subset) of CPUs in the

I . . . I

I Single instance of thﬂpﬂw operating system | sys’rem

N 1 e ! A schgduling allocation
domain

P
P WORLD’2004

Solutions and Technology Conference & Expo

<
0

\
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Processor Sets (psets)

For both HP-UX and Tru64 UNIX

Default: a single pset containing all ‘active’ processors
A CPU belongs to only one pset at a time

Processes and threads have binding to one pset at any time
child process inheritance
dynamic migration supported

Provides CPU resource isolation for applications and users
No hardware fault isolation

Dynamic creation, deletion, and reconfiguration

CPU 0 always belongs to default pset

A process will not run on a pset with no CPUs assigned fo it
pset IDs are incremental and not reused

/
HP, W RD%004

Solutions and Technology Conference & Expo
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Processor Sets (psets) Q]

nnnnnn

Additional psets can be created and managed by root
or delegate via SAM or SysMan

Manage via CLI or system calls
Tru64
pset _create, pset_assign_cpu, pset_assign, pset_destroy,runon
create_pset(), assign_pid_to_pset() etc...
HP-UX
psrset (single command for all pset operations)
pset_create, pset_destroy, pset_assign, pset_bind, pset_getattr etc...

System activity
Tru64
scheduled in default pset
HP-UX
system threads will ignore psets
HP-UX utilities (top, glance) are ‘pset” aware
Performance
Consider logical boundaries on numa systems

=\

P

Solutions and

RD%OM

nolo;

—
=

ed| onference & Expo
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Processor Set Contiguration O]

HP-UX Tru64
create pset create pset
# psrsef | # pset_create
successfully created pset 3 .
successfully assigned processor 1 to pset 3 pset_id = 3

assign cpu to pset

assign cpu to pset # pset_assign_cpu 3 2

# psrset-a 3 2

successfully assigned processor 2 to pset
assign pid to pset

assign pid to pset # pset_assign_pid 3 2523

# psrset -b 3 2523

successfully bound pid 2523 to pset 3 destroy a pset

# pset_destroy 3
destroy a pset

# psrset -d all
psrset: pset O cannot be destroyed p j
successfully destroyed pset 3 HP,WORLD 2004

d Technology Conference & Expo

-/
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Tru64 Processor Set Example

Create pset
# /usr/sbin/pset_create
pset_id =5

Identity required CPUs
# /usr/sbin/psrinfo

0 on-line since
on-line since

Allocate CPUs to pset
# /usr/sbin/pset_assign_cpu 5 1

12:00:00
12:00:00

03/19/2002
03/19/2002

Verify status

# /usr/sbin/pset_info

Number of processor sets on system = 2

Pset_id # cpus # pids  #threads load_av created
0 1 49 127 0.14 04/19/2002 12:00:00
5 1 0 0O O 05/01/2002 16:50:00

Start a process
# runon -p 5 -x xclock



HP-UX Processor Set Example Q]

nnnnnn

CPU Util psetID LoadAvg(1/5/15 min) CSwitch Last Pid

0 100.0 1.8/ 1.9/ 1.3 734
1 100.0 1.7/ 0.9/ 0.4 151

y hog
create pset ru%?‘ljngom 3efsault
# psrset ¢ | o

successtully created pset 3
successtully assigned processor 1 to pset 3
CPU Util psetID LoadAvg(1/5/15 min) CSwitch Last Pid

0 100.0 0 1.9/ 1.8/ 1.3 727 2504
1 04 3 1.5/ 1.0/ 0.5

m SO'UTionls o

Y,

=N

RLD’2004

chnology Conference & Expo
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HP-UX Processor Set Example (2) Q]

Bind hog process 2523 to the new pset

# psrset -b 3 2523

successfully bound pid 2523 to pset 3

CPU Util psetID LoadAvg(1/5/15 min) CSwitch Last Pid
----------------------------------------------------------------------------------- Hog load

0 998 0 23/ 20/ 14 728 2504 moved to
1994 3 1.2/ 1.0/ 05 166 2523 sset 3

Bind the other hog process to new pset

# psrset -b 3 2504
successfully bound pid 2504 to pset 3 All load in
CPU Util psetID LoadAvg(1/5/15 min) CSwitch La ' pset 3

0 0.9 0 1.7/ 1.9/ 1.4 308 1209
1 99.3 3 1.8/ 1.2/ 0.6 131 2504

e )
HP WORLD 2004

d Technology Conference & Expo
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HP-UX Processor Set Example (3) Q]

Add a ‘floating’ cpu to this resource partition

# vparmodify -p vpar2 -a cpu::1
CPU Util psetID LoadAvg(1/5/15 min)

0 1.9 0 0.9/ 16/ 1.4
2.4/ 1.5/ 0.8

# psrset -a 3 2

successfully assigned processor 2 to pset 3
CPU Util psetID LoadAvg(1/5/15 min)

0.2/ 1.1/ 1.2
2.6/ 2.0/ 1.1
0.4/ 0.1/ 0.0

CSwitch Last Pid

166
166

3
2523

New cpu
belongs to

Move new cpu to our busy processor set (pset 3) default pset

CSwitch Last Pid

152
88

V),

/
HP WORLD 2004

d Technology Conference & Expo
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HP-UX Processor Sets and PRM

Process Resource Manager (PRM) is additional
software, not required to use psets but
providing some additional benefits...

Java based GUI for contiguration
of psets

Configuration maintained across
reboots

Can further partition a pset using
the fair share scheduler within
the default pset

Processes and users are
automatically moved into the
appropriate pset or fair share
group

Provides memory management,
making it possible to isolate a
share of memory to a pset.

Provides disk bandwith
management

HP,
Solutions

nnnnnn

e
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HP-UX Process Resource Manager

(PRM)

PRM is a tool used to control contention for resources
between applications within a single instance of HP-UX

50% CPU 25% CPU 25% CPU
50% real memory | 25% real memory| |25% real memory
50% disk 1/0 25% disk 1/0 25% disk 1/0

Administrator
defines groups
sets resource allocation

Groups are
users or groups of users
applications

RE 004

onference & Expo
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HP-UX PRM Q]

CPU allocation
Fair share scheduler
Processor sets
Percentage or shares
Optional capping

Real memory allocation
Shares
Min and max

1/0 allocation
Min and max disk bandwidth

Entitlement based

Prioritized
May be time dependant PRM manages multiple applications

Accounting

Prmanalyze
summary, time-based, conflict

PRM Manages psets

/ )
P WORLD 2004

Solutions and Technology Conference & Expo
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HP-UX PRM Management

Contiguration file /etc/prmcont

prmcontfig

PRM command line
prmloadcont
prmanalyze
prmavail
prmconfig,
prmlist,
prmmonitor,
prmmove,
prmrecover,
prmrun

Apphcatmns' Disk Bandwidth GrUUDICPUl Memory' Users'

Group |  shares | Perentage | Mumberorcpus|  cPups |
=4 PRM Groups
@ Appl Development 100 1462
@ Human Resources &0 181
- @ OTHERS 10 156
-4 Oracle Financial 50 16 (Select at runtime)
25 (Select at runtime)

Advanced CPU Selection

El-_4 PRM Pset Graups
= FSS Groups (8 CPUs)

Q) ]

invent

131N Iﬁmr‘ln Sales

| »

i FSS5 Groups 'l

Change Color |

F58 Groups
Oracle Financial
Oracle Sales

bad Only)

| »




Tru64 UNIX Class Scheduler D]

nnnnnn

Provides a way of prioritizing tasks

Allocate % CPU time to tasks to ensure
Menial tasks CPU limited
Critical tasks complete

Percentage can be modified dynamically
Group tasks into a class

Works with processor sets

Contiguration DB /etc/class

Easy management
SysMan (GUI)
class_admin (CLI)

/ )
L 200/
—/
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Tru64 UNIX Class Scheduler D]

Example

# class

class> create highusers 50

highusers created at 50% cpu usage.

class> create lowusers 20

lowusers created at 20% cpu usage.

class> add highusers vid 203
vid 203 added to highusers.

# runclass highusers myprog

nnnnnn

class> enable

class scheduling enabled and daemon
/usr/sbin/class_daemon started.

class> stats
current database: /etc/class/part.default

Class scheduler status: enabled

class name target %  actual %
default 30% 0.0%
highusers 50% 0.0%
lowusers 20% 0.0%

ology Conferenc

e )
HEWORLD 2004
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Clusters and Resource Management  [2)

nnnnnn

Tru64 TruCluster Example

Manual and scheduled load balancing enhancements

‘Fail-back’ manual override

A mechanism to deloéopplicc’rion fail-
back to original member until a convenient
time
Automated application
workload balancing across
the cluster

Achieved by re-evaluating placement of
applications according to CAA placement

policy
Manual balance cluster
workload
Application uptime reporting
Provides application availability history
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HP-UX

Workload Manager (WLM) o

WILM is not a partitioning
technology

WIM is an intelligent
policy engine to manage
peak demands for critical
applications

WIM provides automatic
movement of CPU
resources to workloads
that need them to meet

SLOs

100,

80+

60+

40

20+

. ,

Server Average Utilization

ooooooooooooooooooooooooooooooooooo



O |

HP-UX Workload Manager (WLM)

High avadailability
integration

re-allocate resources in a high
availability cluster on the fly

HP partitioning

continuum Utility pricing
integration integration
automatic resource turn iCOD CPUs on/off

allocation across balance CPU usage in a
virtual partitions (*) pay-per-use model

Goal-based resource management
* automatic allocation of resources
based on set service level
objectives both within an OS
image and across vPars

Provides predictable response times
for mission-critical applications

Integration with other tools
*Virtual partitions
*Serviceguard

*iCOD

Out-of-the box toolkits

*Oracle, Apache, SAS,

Weblogic... j
PRM included HPWORLD 2004

lutions and Technology Conference & Expo
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HP-UX WLM 0|
Goal Types 77

Direct measurement of the performance of the

workload

Response Time
Throughput

Measurement of load on application

Number of users/processes
Queue length

Resource Usage
CPU entitlement based on utilization of current entitlement

ooooooooooooooooooooooooooooooooooo



HP-UX WIM

Service Level Obijectives

Response time SLO

- Transactions to complete
in < 1 second

- Performance data based
on application response
measurements

priority 2

50% Real Memory
50% Disk 1/0

Job duration SLO CPU entitlement SLO

-50% of CPU allocation
- No instrumentation
required

- Batch job to finish in

< 1 hour

-Performance data from
existing kernel data

- Condition: 1st of month

priority 3

25% Real Memory
25% Disk I/0O

priority 1

25% Real Memory
25% Disk I/0O

WILM automatically reconfigures CPU entitlements to p
satisty SLOs in priority order HP WORLD2004

Solutions and Technology Conference & Expo
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HP-UX WLM Q]
Serviceguard and iCOD Integration

“ Serviceguard
eI 80% - Analyzes new infrastructure configuration
- Automatically moves package(s)
Workload Manager
- Automatically aware of new package

20% —~ Re-prioritizes packages and resources to
maintain SLA goals and commitments

Server 2 iCOD

— Instantly activates additional processors to
tulfill SLA commitments

Server 1

server |
IS
taken

out of service...

Secuh’ry 10% j
Server 2 HP WORLD s
/
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Future Direclion
and. fesources . ..




nnnnnn

The next big thing...

Adaptive Enterprise _

= Business and IT Synchronized to N
Capitalize on Change Supler Enployecs Ctomer

ARCHITECT & INTEGRATE
simplify, sandardize. modularize, inlegrale
Virhsalization, Consalidabian, Cn Demand

+ Standards Based Computing
+ Multi-OS

+ Flexible, Adaptable, Reliable
+ M{:lnc:gemeni 5imp|'|cih/

MEASURE & ASSESS
fime, range, oose
o0 ‘Sshpn TSR0

TR AR 3 3T W

Infrastructure

+ Dynamic Allocation ot Virtualizea

Resources to Changing Work Loads

Processor, Systems,

:EE; S/W Stack, Applications
Storage, Networks, Solutions

+ Utility Pay-per-use Business Model

/
!thSX}{QmﬁgYLD)%Q&Qﬁ
_./

Conferen

83



Adaptive Management means for servers...

-

invent

Computing resources move fo where they are needed
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Adaptive Infrastructure on HP-UX O]

HP’s Partitioning Continuum

hard partitions virtual partitions resource partitions
within a node within a hard partition within a single OS image

isolation i \ﬁht)LD’ZOM

highest degree of separation highest degree of dynamic cS&“iBéfB_ﬁ/
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HP-UX VSE for the Adaptive Enterprise — 0|
in production use today

Services Delivery Services Delivery
Management

/Services Delivery of CPUs
across all systems

r il
& wimdemo.rsn.hp.com CPU graph (View: 30 minutes) E |.E.|E.|

Serviceguard

10C : SAP

(5 CPU system)

50% SAP
40% Oracle CRM
10% Security

(6 CPU system)

Legend
Oracle CRM
Security —
\ SAP —— S
P WORLD’2004
Solutions and Technology Conference & Exp
‘-/



Summary A
Benefl’rs/ Strengths 77

Benefit nPars vPars prm/psets | prm/fss
Maximize system utilization Good Better Better Best
Resource isolation Best Better Better Good
Os isolation Best Better No No
HP-UX (PA-Risc) Yes Yes Yes Yes
Tru64 UNIX Yes No Yes No
HP-UX (IA64) Yes soon Yes Yes
Ease of management/TCO Good Better Best Best
Ease of setup Good Better Best Best
iCOD support Yes Yes Yes Yes
WILM support Yes Yes Yes Yes
/
P WORLD 2004



More information 1/2

Web sites

HP-UX

I

Normon Lind e

white paper on
ccNUMA an U Pap

[tanium
— Multi OS info

— Firmware

Tru64 UNIX

class scheduler, pset, best practices
ocumentation

application transition tools Tru64 to hp-ux

Porting from Tru64 UNIX® to HP-UX

Alpha/Tru64 to Itanium/HP-UX
whl’repoper




More information 2/2

Related Training:

* Partitioning/resource management classes available:

* HP-UX partition management with vPars and nPars @:

* HP-UX resource management with PRM & WIM @:

* Technical Webcasts Tru64 / HP-UX Differences

Tru64 UNIX® & HP-UX: Side-by Side Comparison for System Administrators

Tru64 UNIX®: Side-by-Side Comparison: Clusters & Disaster Tolerance

Tru64 UNIX® & HP-UX: Side-by-Side Comparison: Storage Platform Configurations
Tru64 UNIX® & HP-UX: Side-by-Side Comparison: Resource and Workload Management

porllsi’rioning your Applications from Tru64 UNIX® to hp-ux on ltanium®: Application Transition
ools

Tru64 UNIX® & HP-UX: Planning a Technology Transition
Tru64 UNIX® & HP-UX: Enterprise Server Evolution
Planning your Database Migrations to Integrity

* Web based 24 x 7 (free)
— Tru64 UNIX to HP-UX System Administration

/ ,
HP, WORLD’2004

Solutions and Technology Conference & Expo
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