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Duvody vypadku aplikaci a pfislusné reakce

20% Investment Strategy
Environmental
Factors,
Hardware,
Operating System,
Power,
Disasters

»  Redundancy
» Service Contracts

» - Availability Monitoring

40%
Operator
Errors

People and Process

YYY

Training
Automation
40%
Application
Failure » |T Process
» People

Source: Gartner Rasaarch
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Hodinoveé naklady pfi vypadku systému
| |
Airline Reservation $ 89,500
| |
Home Catalog Sales $|90’000|
Pay per View $ 150,000
Banking $ 360,000
| | |
Telecommunications $ 370,000
Credit Card Sales $ 2,600,000
Brokerage $ 6,450,000 i
| [ [ [ | [ | |

| | | | | | | | | | | | | |
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

Example Availability Level Banking: 99.5 % e 99.9 % =35 h =$ 12,600,000 avoided costs
99.9 % & 99.99% = 8h = $ 2,880,000 avoided costs

Source: IDC, Gartner Group and Contingency Planning Research
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........... cesta k vysoké dostupnosti ® 99,999

99,999 = ~ 5 min. / year

w7 Continuous
£ & i availability

Dostupnost multisystému se § -~
“w.e  of application

zdokonalenou funkénosti

_ Clustering PRIMECLUSTER, RTP services
failover/cluster &
a nulovou dobou N
vypadku R Failover SW Preventive Recovery
Remote Management, Maintenance from failure
Dostupnost S Remote management, PCI Hot plug . .
s stérrp:l‘] na gf Hot plug components, Memory / CPU degradation (I;Acl)wmﬁnee
,y wr N Auto restart, Dynamic Reconfiguration Online Firmware updates
arovni tiidy ¢
Mainframe <§' Dual system Clocks, P ¢
N Redundant power supplies, fans, redundant Crossbar, Sri‘t’grrr‘]
HBAs, disk drives, SCF, dual power feed intelligent patch fa)illures
managemnet
Q Server management, error checking and correction (ECC) Instruction retry CPU Avoid
monitoring & prefailure warnings (POST, ASR), internal structures component
quality in design and production, choice of components protected by Parity failures
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, Clustering“ princip = active - passive
aplikace A

v
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, Clustering“ princip = active - active

aplikace A

rekonfigurace

\ aplikace B

v
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We make sure

Moznosti realizace clusteru na platformach FSC

o INTEL (produkty NEJSOU funkéné srovnatelné)
1 Microsoft - Win Server 2003 R2 Enterprise Edition
" Linux — PRIMECLUSTER
" VMware (pouze fail-over)

o SPARC64
n Solaris — PRIMECLUSTER
1 Solaris — VERITAS Cluster Server
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PRIMECLUSTER - Prehled

" komplexni sluzby zajistujici vysokou dostupnost (HA)
o ochrana proti vypadkam systému a komponent (HW+SW) poruch
" Certifikace firmy Oracle pro 9i RAC a 10g RAC

" Dynamicky ,load balancing”

S

o TCP/IP- a UDP- (user Datagram Protocol) based applikace

" Multi-platform support (Solaris, Linux)
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Clusterove reSeni pomoci PRIMECLUSTER 7
certifikovan pro platformy Solaris, Linux @

Proxy, Firewall Scalabilty
? Server
HA Server
Scalability
... ve v8ech vrstvach IT je mozné sener
., ., v . |
uziti kategorii funkénosti: i
| K | HA Server
Scalabil ity Datatf;ii':edl Parallel
| | Server
Parallel Application Services (PAS) L1 | Cster Fie System
E Cluster Volume
H' h A I bl HA |Enterprise storag LE- Management
Ig Val a I Ity ( ) Cluster Net Link Service

Enterprise Edition
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PRIMECLUSTER — matice modula pro kategorie funkénosti

Table 3: PRIMECLUSTER Module Reguirements

PRIMECLUSTER Product

Scalability Server
Parallel Server

HA Server

Enterprize Edition

Key: R = Reguired.

12 Data Center Solution Il.  Jan Hejna  © Fujitsu Siemens Computers 2006  All rights reserved



o
We ma ke sure FUJITSU COMPUTERS

SIEMENS

PRIMECLUSTER - SIS Scalable Internet Services

Cluster Interconnect

Service

Node (4 G:Ite;\'ay Node
oae

Intranet
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PRIMECLUSTER - Parallel Application Services (Oracle), High Availability

ORACLE

\

Clusterware
10g

Primecluster

ORACLE

Clusterware
10g

Solaris

Data Center Solution Il. ~ Jan Hejna
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Referenéni priklad FOEMERS

Systém
rack_A Console rack B

1
1
|
1
| ICA GW Ext .
PRIMESTATION (testovaci) !
(1) : 1 P :
r [ |
Z  NO[modem ‘ 2 i i
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/ \ o !
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zlp\)lr\é)vdvl\jkleglsir) I(%;S:zcl:bﬂ 1 : > WWW cluster \ Cisco Firewall PIX 525 ‘ '
{ A Jcisco Firewall Pix 525\ X [ (rodukeni B) ) |
——— h = S oos
\ 7 X N i
1
LR N P( :L SIS: i 2 TN !
/ (testovaci_A) \ ' / (testovaci B) \ '
[}
| e . B =T |
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LTO-3
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APP
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\
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(archivace eventt) 5/

j— // Cisco Catalyst 3560 APP R
‘ / 48x-Ethernet 10/100/1000, (produkeni B) Cisco Catalyst 3560
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ARD et Brocade-Z00E )
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(produkéni B) =———7"4 - i
4 . Ve / scé
X e - <
1 /

DB cluster

— i

v . A

N uiiann 4 | T =X [
PCL H A\ DB cluster ¢ . STORAGE || ﬁ ] > \ DBcluster i
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Disaster Tolerance & Disaster Recovery
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Princip ,disaster tolerance / recovery* (active - active)

aplikace A
Spaiass o

¥likace fF rekonfigurace

AN

heart - beat
Fibre Channel ZrC?-dle,nl dat
aplikaci AaB
v na storage A a B

Storage B pres
H LAN nebo FC
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Lokalita A ~15 km Lokalita B

PC A , ~ 50 pobo¢€ek, ~ 500 users | PC B

g PW 1500
‘ L
16 spAPRVgeisz%B rem ] R Gl - ’? 16x SPARC64, 32GB RAM,
8 FC 4Ghits, 5x LAN Gigabit i \ 8x FC 4Gbit's, 8x LAN Gigabit
ORACLE RAC . ORACLE RAC
Primecluster, DomainAdmin . Primecluster, DomainAdmin,
(3 upto 16x Extended Partitior;s) ( = (3 upto 16x Extended Partitions)
Partitions . fail-over . Partitions
Oracle RAC ! 119 |<Cmmmmn- \' --------------------------------- PURR >[T]e] 1 Oracle RAC
Productive i 2 [10 / > | 10 : Productive
|__EEEE 18]
Dev_Al 2 112 T Dev_A2 Dev_B1 i 4 |12 i Dev_B2
[ -=1 [ am— |
/N[5 ]13 5 (13| /AN
reserva | ENE NI ' reserva
| 7 |15 _ — 7 |15 |
VARKNED 4x FC 2Gbit/s. 4x FC 2Gbit/s. 1 IRV

SAN A SAN B

.swrage'
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Primepower Overview
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SPARC64 Procesor Roadmap
6" generation CMP = Chip Multi Processor
A VySSifrekvence a cache ™
VyS§S§iintegrace 0 SPARCE4™ VI
Vys3i Groved RAS ~ 20% ith shared L2 cache
SniZzeni spotfeby < Dual-Core
2.39 GHz
5"+ generation 6 MB on-chip SLC Improvement
SPARC64™ V/ + ;: nm Cu CMOS <90 nm Cu CMOS
3 MB 4 MB on-CPU SLC

1.89 GHz 2.16 GHz
90 nm Cu CMOS

5t generation

SPARC64™ V
2 MB on-CPU SLC

1.35 GHz
130 nm Cu CMOS

Cache' |
(shared)

i

Multiprocesorovy €ip CMP pro budouci
platformu nové architektury

Upgrade procesoru pro platformu Primepower XA

2003 2004 2005 2006 2007 2008
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SPARC64TM V zajistuje cinnost procesoru bez preruseni
pomoci funkénosti “RAS on chip”

21

recovery)

odstranéno 98% vsSech “soft errors”

odstranén vypadek z duvodu
servisniho zasahu — neni tfeba zadny
~,shut down“ a ,recovery*

e odstranény vypadky, které mohou
byt az 40 min. (v€etné database

O\

A wi792dVdS paduenpy

"4

\pjepums Ansnp'm/

Error
Detection
&
Correction
for Cache

Navrh procesoru Sparc64 V je zdokonaleny ve 3 oblastech

N komplexni detekce chyb a jejich odstranéni (cache, ALU, REG)
N v pripadé ¢astych chyb je provedena degradace cest / komponent
N v pripadé kratkodobych chyb procesoru je pouzito ,Automatic Instruction Retry*

Error
Detection

&
ecovery

L1 Cache Tag |Parity|Duplication
L1 Cache Datad ECC
Way
L2 Cache Tag ECC egradatio
L2 Cache Data| ECC
ArlltJhr_netlc % Automatic
nits i
Instruction
Registers y Retry

Maximalni spolehlivost procesoru je dosazena pomoci technologie
pouzivané dosud pouze v oblasti systému mainframe

Data Center Solution Il
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Adaptivni servery PRIMEPOWER
Virtualizacéni technologie

Solaris zones
Extended Partitions
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Virtualizace high-end modelllt pomoci domén (partitions)

nezavislé HW domény

systémovou desku je mozno separovat na domeény
8x XPAR (EXtended System Boards (XSB), min. 2 CPUSs)
1x PPAR (Physical System Boards (PSB), 8 CPUs)

Vyhody:
on-line vytvoreni / modifikace domény funkci Dynamic Reconfiguration = vysoka flexibilita
volitelna granularita domeén jiz od 2x CPU = optimalni vyuZiti zdroju (CPU + paméti)

fyzicka separace mezi doménami = zvySena provozuschopnost & dostupnost

—_—

Partiian#l ....Rarition#2, crrpnnrAnEooaeT Partition#3....ooveeiiiinennans,

XPAR i o= : 3 PPAR

23

LAN
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Virtualizace servert pomoci , Solaris zones“r. ! u !
. Zone u Zone Zone
soft partitions Solaris 10

virtualizace sluzeb operacniho systemu (OS)
networking interfaces, file systems, devices

separace aplikaci a uzivatelu (vzajemné oddéleni)

name space procesu & file systemu v partition Memory
omezeny pfistup k device

CPU CPU CPU CPU

Vyhody:
jedna instance Solaris s vicenasobnym prostfedi exekuce = idealni pro konsolidaci
moznost managementu zdrojd (container, SRM, ARMTech) = vyuZiti optimalizace
bezpecénost v kategorii ,,Military* = bez dodate¢nych naklad

SW instalace globalné (shared) nebo ,per zone“ (local) = redukuje naklady administrace

optimalizace zdroju & zvySeni bezpecnosti & redukce nakladu

Data Center Solution Il.  Jan Hejna  © Fujitsu Siemens Computers 2006  All rights reserved
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Portfolio modela fady PRIMEPOWER™ XA

Enterprise Models

Scale up
Dynamic reconfiguration and partitions
Cabinet housing (PW 1500, PW 2500)

PYW 2500
(8~128CR

Performance optimized

(highest CPU frequency, larger cache)
Hot plug/swap everything

(PS, Fans, disks, PCI, CPU, memory, SB)

Customized configurations PWP.OO
(4~15CPY

Floorstand & Rack Models

Koncept zvySovani vykonu PRIMEPOWER eXtended Architecture
Scale out (2, 4, 8,16 -ways)

Scale up (16, 32, 64, 128 -ways) Scale out

Rack housing & Floorstand models (PW250/450)

P 850 _ .
( A= 150G Price optimized
P\ 8§50 .
D\ 450  (2~5cR Standard hot plug/swap components (PS, Fans, disks, PCI)
P\ 23) ACE
(1-2cpy (ooacih
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PRIMEPOWER Extended (Hardware) Partitioning (XPAR)

n XPAR kombinuje vyhody hardwarovych a softwarovych domén
- SW je nezavisly na déleni HW zdroji (nejjednodussi k implementaci)
- flexibilni a dostate€na granularita (2xCPU, 2 GB RAM)
- robustni spolehlivost pouzitim blokovacich mechanismu, izolujicich poruchy pouze na pfislusnou
domeénu (partition)
- vynikajici dostupnost zajiStovana pomoci dynamické rekonfigurace
(zalozeni / zména HW a alokace HW zdroju ,z" a ,do”“ domény za provozu)
- ochrana investic podporou CPU s riznym taktem
- pro fizeni domén neni vyZadovano sledovani vykonnosti (performance overhead)

Partition#l ... PHHANHR. ... evererrererrenernene Partition#3 ...eeeeeeeeeeerene, ESCOD Foal,
:Qr 0‘: :.. '_ .‘: :.‘ l_ ‘

: |APL 1 i APL 2 APL 3 H

: (Solanig)i: CSolaris10) i | Solaris 9 ) i

Mem. Mem. [Mem ) (Mem ] (Mem ] (Mem ]

1 CPD |11 CPD) | CPD | epuy .
: { System Boa¥d 0 (PSB) System Bo:ard 1 (PSB)| :
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Priklad dynamické rekonfigurace domén XPAR

Situace v dennim provozu: zaméreni na onllneﬁg
Partition

| Batch Application |
( Solaris )

| Online Application

Mem) ' (Mem) @(Mem) |(Mem) Mem) LMﬁmJ
| | &
CPL | P CPWD  CCPWD P »
I Svstem Board (PSB) Svstem Board (PSB)
@ Root-Disk Root Disk
...rekonfigurace zdroju ..
Partition O: Partition#1
| Online Application Batch Application
( Saolaris ] lari
| Mem) | '(Mem)| | (Mem)
CPU CPLD  CPOD I} TP CPD )
CED | CPD *
I I System B System Board (PSB)
\ S Root-Disk . Root Disk

Situace v no€nim provozu: zamereni na davkovy provoz
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Benchmarky potvrzuji vykon serveru PRIMEPOWER

28

03/2005
01/2005
09/2004
09/2004
08/2004
06/2004
06/2004
11/2003
09/2003
08/2003
06/2003
05/2003
05/2003
04/2003
04/2003
03/2003
03/2003
03/2003
02/2003
12/2002
11/2002
09/2002
05/2002
03/2002
03/2002
03/2002
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10/2001
08/2001
07/2001
05/2001
02/2001
11/2000
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No
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No
No
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No

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

RPRRPRRPRPRRPRPRPRPRRPRRRPRPREPRPRRRRPREPREPREPRRRRRERERRERR
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in SAP SD 2-tier (PW2500, 128*2080MHz)

in SPECjbb2000 (PW2500 128*1820MHz and HPC2500 120*2080MHz)

in SPEC OMPM2001 (HPC2500, 128*2080MHz)

in SPECjAppServer2002 (Oracle AS on PW450; 010g on PW2500 with 1300MHz)

in SAP SD 2-tier for 32 Cores (PW1500 with 1890MHz)
in SPECjbb2000 for 32 Cores (PW1500 with 1890MHz)

in SPECint_rate2000 for 16 and 8 Cores (PW/900/850/650 with 1890MHz)

in SPEC OMPM_base2001 (HPC2500, 128*1300MHz)

in TPC-H for SMP systems in 1000GB class (PW2500, 64*1300MHz)
in TPC-H for SMP systems in 3000GB class (PW2500, 64*1300MHz)
in SPEC OMPM2001 (HPC2500, 128*1300MHz)

in SPECjbb2000 (PW2500, 128*1300MHz)

in SPECweb99 for 8 CPUs (PW900, 8*1350MHz)

in SAP SD 2-tier (PW2500, 128*1300MHz)

in SPECjbb2000 for 32-ways (PW1500, 32*1350MHz)

in SAP 2-tier ATO+IS-U/CCS for 16-ways (PW900, 16*1350MHz)

in SAP 2-tier SD for 16-ways (PW900, 16*1350MHz)

in SPECjbb2000 for 16 and 8 CPUs (PW900, 16 and 8*1350MHz)

in SPECjbb2000 for 32-ways (PW1500, 32*810MHz)

in SPECjbb2000 for 16-ways (PW850, 16*810MHz)

in Oracle Applications for 8 CPUs; first NAS (PW850, 8*810MHz)

in SPECweb99 for 6- and 8-ways (PW850, 810MHz)

in SAP SD 2-tier for 8-ways (PW650, 8*675MHz)

in Oracle Applications for 8-ways (PW650, 8*675MHz)

in $/tpmC with UNIX; first TPC-C with DAFS/VI (PW850, 16*675MHz)
in SPECjbb2000 (64*675MHz)

in SAP SD 2-tier Benchmark (128*675MHz)

in SPECint_rate2000 (128*675MHz)

in TPC-C (V5) for SMP systems (128*563MHz)

in Oracle Applications power per CPU (12*563MHz)

in SAP ATO 2-tier Benchmark (128*563MHz)

in SPECint_rate2000 for 16-ways (16*563MHz)

in SAP SD 3-tier Benchmark (64*450MHz)

Jan Hejna  © Fujitsu Siemens Computers 2006  All rights reserved
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WWW.Spec.org
www.tpc.org
www.sap.com/benchmark
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E WA

H t *EDEKA (D) 2xPW2000
@ Deutsche Post 'QF 17 «Hitachi Zosen (Jap) PW200 / 400 / 600 / 850

Hitachi Zosen NORD *Frankfurte Allgemeine Zeitung (D)

DATA  -Proximus (B) 1xPW2000, 8xPW400,
eInfineon (A / USA) 8xPW800

-CAPITALIA-

GRUPPOBANCARIO

*Deutsche Post (D) 1xPW2000
*Bundesamt fur Arbeit (D) 2xPW2000
*Metsdliito (Fin) 3xPW800

*SIKA (CH) 8xPW800

*IMT Armaturen AG (CH) . .
«Churchill (UK) 2xP\W1000 ﬁ“ﬁm@ffm

"TELECOM ltaly (I) 3xPW2500,

Ceska republika:

*Telefonica Spain (Esp) 3xPW1000, aj.

« eBanka (CZ) 7xPW250 *Nevskaya Cosmetika Ltd. (Rus) 3xPW1000
« Daikin (CZ) 1x PW250 *Southwest (USA) 3xPW400, 3xPW600

« Spokar 1xPW250N e ....afadadalSich

* Demag (CZ) 1xPW250, 1xPW450, 1xFibreCAT

* T-mobile (CZ) 1xPW250, 2x2 PW1500 (Cluster), 2x FibreCAT

« Green Planet (CZ) 1xPW400N telenet
» Siemens (CZ) 2xPW600, 2xFibreCAT

* SBS (CZ) 2xPW400, 3x FibreCAT, 1xPW250, 1xPW450

» GZ Digital Media 1xPW400N, 1x DN41

* Pramacom 2xPW200, 2xPW400N

* VSeobecna stavebni spofitelna KB (CZ) 1xPW400N, 2xPW650, 1x PW1000, 1x SCALAR100

« Zdravotni pojistovna MV €R 1xPW450, 1x Symmetrix, 1x SCALAR100

» Ceské& sprava socialniho zabezpecéeni (CZ) 73x PW250, 27x PW450, 3xPW400, 1xPW600, 2xPW650,
AxFibreCAT, 2x Symmetrix

» Cesky Telecom (CZ) 10x PW250
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Global cooperation SPARC/Solaris
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Roadmap smérujici k Advanced Product Line (APL)

Throughput computing

Design excellence -

Sun

microsystems

2.16 GHz

Mission-critical

us il
Computing
Sun Fire {eritage
‘_}H, 5
FUJITSU comeurens
LA T

...tisice aplikaci ...

PRIMEPOWER FUﬁTSU
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APL Systems spoleéné nabidky firem Sun a Fujitsu

Data Centric Systems

Network Centric
Systems

Sun (Niagara) Fujitsu (SPARC64 VI)

Processor Design

System Interconnect )
Design Sun Fujitsu
Enclosure Design Sun Fujitsu

Operating System
(Solaris) Sun

Server Management

Software Fujitsu & Sun

Manufacturing Global Manufacturing: Europe, USA, Asia

32 Data Center Solution Il.  Jan Hejna  © Fujitsu Siemens Computers 2006  All rights reserved
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APL: kompletni Fada serverll na bazi procesoru SPARC

Datacenter Models (PW XA follow-on design

Highest level of reliability and availability

Highest scalability, performance and
investment protection

Cabinet
64 CPU/128 cores
SPARC64 VI based
up to 24 enhanc. part.

Cabinet
32 CPU/64 cores
SPARCG64 VI based
up to 24 enhanc. part.

Cabinet
16 CPU/32 cores
SPARC64 VI based
up to 8 enhanc. part.

Sophisticated control of resources

Building blocks architecture X N

Midrange Models

QO 6U rack chassis 10U rack chassis K K
‘\3 4 CPU/8 cores 8 CPU/16 cores DIEMISE (Rl IO PRl Eze
SPARC64 VI based SPARC64 VI based

Best-in-class connectivity for

4 enhanced partitions
P network and storage

S 2 enhanced partitions

Price/performance targeted

Entry Models

2U rack chassis
1 CPU/8 cores

1U rack chassis

1 CPU/8cores Smallest footprint and lowest power consumption

Optimized for high density scale-out rack infrastructures

Niagara based Niagara based

Best-in-class price/performance
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Klasifikace modelt APL

[~ s - !E

PW250 E1(T1000) PWA450 E2 (T2000) FF1
Rack 1U Rack 2U Rack 6U
? 1 socket o 1 socket 1SB
c
.g 8 cores S 8 cores 4 sockets
S 1 disk bay g 4 disk bays 8 cores
1 PClI slot 5 PCI slots 2 Partitions
PW250 PW450 PW650
Rack 2U Rack 4U Rack
2 sockets 4 sockets .
2 cores 8 sockets
. 4 cores
2 disk bays 4 disk bays 8 cores- |
3 PCl slots 6 PCl slots No partitions
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Klasifikace modelt APL

FF2

Rack 10U
2 SB
8 sockets

16 cores
4 partitions

PW850
Rack 16U

2 SB

16 sockets
16 cores

No partitions

Data Center Solution Il

_Errfl 1'1"“
(21
?EGC)

Small cabinet
4 SB

16 sockets

32 cores
16 Partitions

PW900 PW1500

Rack 16U Small cabinet

2 SB 4 SB

16 sockets 32 sockets

16 cores 32 cores

8 partitions 15 Partitions
Jan Hejna  © Fujitsu Siemens Computers 2006

1 large cabinet

8 SB (,small” crossbar)
32 sockets

64 cores

24 Partitions

PW2500-64

1 large cabinet

8 SB (,small” crossbar)
64 sockets

64 cores

15 Partitions

All rights reserved

FU]]TSU COMPUTERS
SIEMENS

2 large cabinets

16 SB (,large” crossbar)
64 sockets

128 cores

24 Partitions

PW2500-128

2 large cabinets

16 SB (,large” crossbar)
128 sockets

128 cores

15 Partitions
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FUJITSU COMPUTERS

We make sure SIEMENS

Vice informaci na

http://www.fujitsu-siemens.com/products/unix servers/index.html

http://www.primecluster.com

1 Data Sheet

" Solution Facts

1 Executive Briefing

" Technical White Papers

" Flash demonstration

1 Success Stories

" Press Releases

Whia Pager
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