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Die Superdome im Uberblick
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Uberblick der Superdome-Modelle

Prinzip der Ccnuma Technologie

hp Superdome Uberblick

%
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SD16000 SD32000 SD64000 SD64000 + 10X
1-4 Cell Boards 1-8 Cell Boards °1-16 Cell Boards *1-16 Cell Boards
2 -16 CPU's 2 -32 CPU's 2 —64 CPU'’s 2 -64 CPU'’s
4 — 64 Gbyte RAM *4-128  Gbyte RAM *4—256  Gbyte RAM *4—-256  Gbyte RAM
1-4 1/0 Chassis 1-4 1/0 Chassis 1-8 1/0 Chassis 1-8 1/0 Chassis
*12-48  PCI Slots *12-48  PCI Slots *12-96  PCI Slots *12-192 PCI Slots
1-4 nPartitionen 1-4 nPartitionen 1-8 nPartitionen *1-16 nPartitionen




Superdome System Architektur im Uberblick D]
an Beispiel einer SD32000 bovees

Die drei Grundbausteine der Ccnuma Technologie:
1.10 2. Cellboard 3. Crossbar

SD32000 System

Superdome System Architektur im Uberblick D]
an Beispiel einer SD64000 »

Superdome dual cabinet 64-way

SD64000 System

cabinet 0 cabinet 1




Superdome flexibel durch nPartitionen (D]

invaent

Eine nPartion besteht aus einem oder mehren Cellboards!
Die Abgrenzung wird auf den Level der Crossbar vollzogen

Anderungen der nPars z.Zt. durch deren Reboot

SD32000 System SD32000 System

superdome system view

Blowers

Cell Backplane Power &

Board
Backplane

Cables i . .

Utilities BB —
I/O Fans !

I/O Chassis ! ! I/O Chassis (2/4) ;

Power Supplies g ] PDCA
Cable Groomer.

Leveling feet




Die Superdome Crossbar
(XBC)
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Die XBC ASIC:
*hohe Bandbreite

eniedrige Latenzzeit

application specific integrated circuit (ASIC) chipsina0.18um, low-
voltage CMOS process

XBC Detall

8 identische ports, an cell controller oder andere XBC

«1 register block
2 Physikalische bilden einen logischen XBC

sia1sibay




XBC Port Detall

«an Cellcontroler

«an anderen XBC Port

Queues driving queues

eInterne XBC mesh

XBC am Beispiel SD32000

Das XBC ASIC :

*in Summe 16 logische Ports
davon sind:
«8 fur Cellcontroler
*4 permanent Verbunden
2 konfigurierbar

2 not usable

*Die XBC Links weisen nahezu keine Fehlerbitrate auf

eeine 2 Level SEC/DED Schema verhindert eine Beeinflussung untereinander
*ECC Uber die komplette Einheit

keine Beeinflussung der Latency durch doppelte Parity

«Jeder Port hat individuelle Queues und Datenpfade




crossbar mesh in einer SD64

Maximalausbau der crossbar

mesh

- 4 crossbars

- 4 cells pro crossbar

alle Links haben gleiche

Bandbreite und Latenzzeit

- minimierte Latenzzeit

- maximale Bandbreite

Eingebaute point-to-point Paket

Filterung und routebares

Netzwerk

- ermoglicht Hardware Isolation von
Fehlern

Verbindung von 16 Zellen mit 3
I_atenz bere|Chen Durchschnittiiche Latenzzeiten SpeEdS & feeds

Operating Frequency 500 MHz
- lOkale Ze”e Max. Mesh, GB/s 64 GB/s

— lokale Crossbar “m Max. I/0, GB/s 28.8 GB/s
- remote Crossbar Pec a1

1egSs01d

1egSs01d

Das Superdome Cellboard

Ll

Das Cellboard besteht aus
«dem Cellcontroler (ASIC)
*Prozessoren

*Memory

*Verbindung zum 10 System

*Verbindung zur Crossbhar XBC




Cellboard - Detall

Cellboard

XBC
Link

32 *512 MB DIMMs = 16 GByte

Address
PA8700+

ENNEEEER
4*M2

m H—H
[ 18y NN 0

PA8700+

PA8700+
Address

ENNEEEER
PA8700+ Data 4"M2

m H—H
EENEEEER

sx1000 boosts memory & CPU bus A
bandwidth over Yosemite chipset

HP Yosemite Chipset HP sx1000 Chipset

Cell Board

Cell Board
MEMORY
]
Controller
PCI System
Crossbar Bus Adapter

W

Crossbar Switch
Connections

B = PClI host bridge

MEMORY
<
S |PA-8800 or H 2x memory
‘S [tanium® 2 bandwidth
k=l
» Ltanium® 2 Cell
>
= [PA-8800 o Controller
o | ltanium® 2
(8}
& [PA-8800 or
i [ Itanium® 2
PCI-X System|
Crossbar Bus Adapter

A

Crossbar Switch
Connections

B, = PCI-X

host
PCI-X -
or PClX bridge
or
PCI pCl




Superdome
PA-RISC cell board

ltanium
cell Board

2X MEM
BUFFER

: 32 SDRAM Itanium® 2 Buses

; DIMMs Cell Board L il PCI-X PCI-X
: ‘ ‘ ‘ ‘ CPU CPUp i| Host |..| Host
H Socket* Socket* | !

: © | Bridge Bridge
L roxvEm CPU CPU|: | :

: ‘ ‘ ‘ ‘ BUFFER v\swkev socker | | 16.L...nks

E ‘ ‘ ‘ ‘ \» Cell : . Bus Adapter
L / Controller | | !

2X MEM
BUFFER

-
I

titdty

2X Crossbar ** |
THVT VT T

]

I/0 Backplane

* Accepts single or dual processor
modules

** Not used in 8 socket systems




Comparison: HP Yosemite and sx1000 (D]

chipsets
Feature Yosemite sx1000
Processors PA-8600, PA-8700 PA-8800, Itanium 2
Core frequency 250 MHz 250 MHz

Processor bus 4 buses, 8 bytes, 250 MT/s 2 buses, 16 bytes, 400 MT/s

Physical address | 40 bits 44 bits

CPUs per cell 4 4-8

Peak memory 8 GB/s 16 GB/s

bandwidth per

I/0O card support | PCI PCIl and PCI-X

High availability | Hard partitions; ECC on Hard partitions; ECC on CPU
memory, I/O, crossbar; bus, memory, I/O, and
memory chip-kill crossbar; memory chip-kill;

cell & PCl online add/delete

Cellboard — Cellcontroler (CC)

Processor Dependent

Hardware PDH

Processor Interface
-PI

Processor Interface Mem’% Unit
-PI 0AQ Cache

Central Data Path
CDP .
Processor Interface MEm’aB' Unit
-PI 0AQ Cache

Processor Interface
-PI
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daughter board
hat fits into

Das Superdome |O-System

11



12 Slot PCI chassis

266 MB/s

o — R —
o — N —

oo — I —
oo — I —

10

Link

}

] 1.6 GB/s
266 MB/s

533 4 of the slots are twin-turbo (dual rope)

and 8 are turbo (single rope); measured
chassis, all slots are results in the lab (using either A6847-
64-bit w de and run at 60101 or A6825-60101 G gE cards indicate
66MHz. that:

In the Superdone |/0O

They are all industry- a) Turbo offers 1.1 - 1.2 Gops
standard 4X PCl slots bandwi dth, bidirectional

b) Twin Turbo offers 1.4 - 1.6
Ghps badwi dt h, bidirectional

hp Superdome

Superdome SD16
4 Cell Boards
2-16 CPU
PA8700/552,750,875
64 GB RAM
48 PCI I/O Slots
Superdome SD32
,, 8 Cell Boards
ﬁ | o 4-32 CPU
ﬂ PA8700/552,750,875
128 GB RAM
96 PCI I/O Slots
Superdome SD64
16 Cell Boards
8-64 CPU
PA8700/552,750,875
256 GB RAM
192 PCI I/O Slots

invent

Betriebssystem
e HP-UX 11i




Example of multiple OSs running simultaneously (,;ﬂ

in an Orca Server with Itanium2 processors

Common management under OpenView

HP-UX

hard partition

network

Windows Server
partition

Great for heterogeneous server consolidation!

hp Superdome

HP-UX
11iv2

-V2: third release of
HP-UX to support
Itanium (does not
support PA-RISC)

-Supports all OEs and
adds 6 more
dynamically tuneable
kernel parameters

-Only supports Itanium
CPUs

Windows
Server 2003

- Scales to 64 processors

-for breakthrough
performance

-for enterprise use
and enterprise
applications

- 64 bit windows for
increased performance
and large memory
capability

Linux hard
partition

a3
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Linux IA64

- Red Hat 3.0

- modified to support
Pinnacles chip set

- scales to 4
processors/partition,
targeted at technical,
“network edge”, and a
wide range of commercial
applications

- current plan:

-Developers kit in
2H03

-Productized in ‘04

13



World's first boot of 64-way Windows [
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2}

Jrwekhe | frwmma ol

HP is successfully running Windows on HP's
Superdome server configured with 64 Itanium 2

processors and 512GB memory

superdome: built for the future with
investment protection today

PA-8800 Later in ?h '04/1H
. 128 CPUs (2 =
. 64 CPU . 128 CPUs (can
ltanium ® partitions) be 128 CPUs in
- 64 CPUs - 1 TB RAM a single
- 512 GB RAM « hp-ux partition) for
« hp-ux, windows, + pci-X both next

linux generation
processor Speed S e Itanium &
- 64 CPUs PA8800
256GB RAM . cell local memory .
° + Cell on line add
« 423K tpmC & delete

389k TPC-C «————————— newl/Ocads —Mm

2h 2001 mid 2002 2h 2003 1h 2004 2h 2004

Intel and Itanium are trademarks or registered trademarks of Intel = 5 o S
’ ) e ] ) subject to change without notice
Corporation-or-its-subsidiaries-in-the-United-States-and-other-countries- Cal end ar year Ul (o @ikl LIGCHUDIIEE

14



In-box upgrade path from 2
Superdome to Orca

Pull out existing cell board
Swap existing memory into
new Itanium cell board
(protects investment in
current memory)

Plug in new Itanium cell
board

Update HP-UX and firmware
Some I/O cards may need to
be changed (windows does
not support the identical set
of I/O cards that HP-UX
supports)

NO change to backplane

Orca summary (D)

invaent

«Hot new Itanium2 (Madison) processor

«multi OS
«Double memory 256 GB => 512 GB

«Industry-unique in-box upgrade PA-RISC to

Itaniumz ) ) ) ) all in-box upgrades!
«HP affirmation of Itanium by introducing
Itanium in the premier high end server

-new Pinnacles chip set makes it all
possible

» Screaming performance!!

HP Confidential NDA required for customer presentation
Presentation is HP restricted — NDA reauired

15



Maintaining via
Service Processor
Console Architecture

(D ]
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Main Console (local serial, modem or LAN)
Provides access to partitions’ consoles
Per partition Virtual Front Panel

View chassis logs and console logs
Display SPU status

Command Menu

One SP per complex

Console and HPUX SM S General Network Configuration (ﬁﬂ

Multiple Superdomes with one console device (T

HAO* - High Availability Superdome Server

Observatory or oll;'er info M anagement Processor
structure to remotely connect to SUPPORT MANAGEMENT | ) 10 Ao o
the HP Service Location or MODEM* STATION Customer LAN Port
8 =
Customer Site LAN. _4_.I RS2 Locd
MODEM*
—

il RS232 Remate
Port
CONSOLE DEVICE

Superdome Server

M anagement Processor
Private LAN Port
Customer LAN Port

RS232 Loca
» @ 0@ @0O0O0O=

T ...

Solid Lines indicate permanent connections

Dashed lines indicate temporary connections

* Optional Modem and HAO bundled with Service Agreement :
*** Serial cable 24542G needed for initial install of SMS

CE TOOL (PC)

16



Console and PC SM S Network Configuration

Single |PF-Enabled Superdome tﬁﬂ]

invaent

ISEE SPOP* - Integrated Support Environment
Enterprise - Support Point of Presence remotely SJperdome Server

connects to the HP Service Location or
Customer Site LAN. M anagement Processor

= Unconnected SRl il
Customer LAN Port
RS232 L ocd
RS232 Remote

RSOl Modem
CONSOLE DEVICE /

———> Optional**

Optional**

Windows Partitions Only

» 0 @ 0 0O0O=
Customer Mgmt LAN | R LAN HUB
(If Desired)

Solid Lines indicate permanent connections

Dashed lines indicate temporary connections

* Optional ISEE Support Point of Presence (SPOP) bundled with Service A greement

** Security concerns may dictate that a partition LAN not be connected to the management LAN.
Access from amanagement station to a partition LAN through a secure router is an alternative.

*** Serial cable 24542G needed for initial install of SMS

Service Processor

Main Console (local serial, modem or LAN)
Provides access to partitions’ consoles

Per partition Virtual Front Panel

View chassis logs and console logs
Display SPU status

Command Menu

One SP per complex

17



GSP Main Menu

Afp Untitled - Reflection for UNIX and
File Edit Connection Setup Macra ‘Window Help
DR & @ nla o] » | [
E|
GSP login: Adnin
G5P password:
(c)Copyright 2000 Heulett-Packard Co., All Rights Reserved.
Helcome to
Superdome’s Guardian Service Processor
G5SP MAIN HENU:
Utility Subsystem FH Revision Level: 6.34
CO: Consoles
VYFP: Virtual Front Panel
CH: Command Henu
CL: Console Logs
5L: S5how chassis Logs
HE: Help
X: Exit Connection
sspr> B
I [wT400-7 - zo0.fc.hp.com via TELNET [mom | _/d

Console Interface

GSP> co

Partitions avail abl e:
# Nane

0) Partition O

1) Partition 1

2) Partition 2

3) Partition 3

Q Quit

Pl ease select partition nunber: 1
Connecting to Console: Partition 1
(Use "B to return to main nenu.)
[A few lines of context fromthe console |og:]

MG menu Di spl ays manuf act uri ng commands
Dl spl ay Redi splay the current nenu
HEl p [ <menu>| <command>] Di spl ay help for menu or command
REBOOT Restart PD
RECONFI GRESET Reset to all ow Reconfig Conplex Profile
You are now connected to the consol e
AECF to gain control of the console
AB to escape back to the mai n menu




