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ClusterVision clustervision

« Specialists in Compute, Storage & Graphic Clusters

 Unique position in Europe f

« Offices in Amsterdam, London, e
Munich, Paris, Milan, Geneva, Barcelona, Oslo b

e Strong partnerships with IBM and DELL .
across Europe

« Background in Science, Research,
Engineering

« At forefront of clustering technology

 Award winning (Intermediair,
Vosko, NBCC)

 Financially strong, profitable
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Produkte clustervision e

High Performance Computing
e Compute Cluster

e Storage Cluster

e Graphic GPU Cluster

e ClusterVisionOS

e HPC Server 2008

Server & Racks

Cooling and Aircondition

Grid

e Grid-enabled Clusters
e Grid Support

e Virtual Laboratory
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Local network

T Failover
node

e Myri-10G, Myrinet 2000

e InfiniBand SDR/DDR/QDR
e InfiniBand ConnectX

e InfiniPath SDR/DDR

Master
node

R EEE R RS RE R
Compute Blades

e New native 36 port asics
e 324 port switches

i e [Latency matters

1 Slave 2 Slave 3 Slave 4 Slave 5 Convergence Ethernet10G
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Local network
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HPC
Inter Ethgrnet _ Nividia GTX285.C1060.S1070
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— Clearspeed
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VASP “Shanghai” dustervision S5

Testsystem 1:
« 2 * Opteron 2380
« 8Kerne a 2.6 GHz
« DDRII-667 Registered Memory

FEEHAREIERNY

More than just four cores
+ Significant CPU Core Enhancements
* Significant Cache Enhancements

Core 1 Core 2 Core 3 Core 4

S12KB S1ZKB S12KB S12KB

Outstanding Performance LZGache .. 12 Goche. . L2 Cache L2 Gerhe

* Native Quad-Core
- For faster data sharing between cores

2MB L3 Cache

System Request Interface

Optimal Virtualization

*+ AMD Virtualization™ technology

- Mow with Rapid Virtualization Indexingfor
virtual environments

HyperTransport™
Investment Protection ' technology
+ Stable Platform
- Socket F (1207) compatibility
- Leverage existing platform infrastructures
- Consistent thermal envelopes e 1A por<™ tachnology
links provide up to 24GB/s peak

Power Efficient Bandwidth per processor

* Performance/Watt leadership

X uad-Core AMD

- Performance enhancements without Que Lk Py
increased power consumption AMD Opteron™ @

- Unique power management innovations Processor DESIgI‘I for Socket F (1207) Opteron

www.clustervision.com




VASP “"Nehalem”’ dustervision S5

Testsystem 2:
« 2 * Xeon 5540 ,Nehalem®
- 8 Kerne a 2.53 GHz
« 2 Threads pro Kern
« DDRIII-1333 Registered Memory

Dual CPU
Nehalem
Multi GPU

| PClex16 |
PC|ex16 PClox16
X Tylersburg Tylersburg
PClex16 PClex16

www.clustervision.com



STREAM “"Nehalem”  dustervision S5

Function Rate (MB/s) Avgtime Mintime Max time
Copy: 30619.1990 0.0209 0.0209 0.0210
Scale: 30271.4890 0.0212 0.0211 0.0212
Add: 29734.0962 0.0323 0.0323 0.0324
Triad: 29959.7601 0.0321 0.0320 0.0321
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OpenCL rf%

A new compute API for parallel programming of
heterogeneous systems

* Allows developers to harness the compute power
of BOTH the GPU and the CPU

* A multi- vendor standards effort managed through
the Khronos Group



CUDA — NVIDIA's Revolutionary Parallel <X

. . NVIDIA.
Computing Architecture

* ISA and hardware compute Application

engine
DX11
® Includes a C -compiler & c OpenCL | Fortran C++ Compute
support for OpenCL and
DX11 Compute |
® Architected to natively support
all computational interfaces
(standard languages and APIs)




Option 1

OpenCL and C for CUDA

nvIiDIA
Entry point for developers
who prefer high-level C

Entry point for developers
who want low-level API

Shared back-end compiler
and optimization technology




Different Programming Styles <X

NVIDIA

C for CUDA

C with parallel keywords

C runtime that abstracts driver API
Memory managed by C runtime
Generates PTX

OpenCL

Hardware API - similar to OpenGL

Programmer has complete access to hardware device
Memory managed by programmer

Generates PTX



NVIDIA’s OpenCL Roadmap >

NVIDIA

2008 | 2009
Q1 Q2 Q3 @ Q Q2 Q3 Q4




<3

NVIDIA

Summary

OpenCL is fabulous for developers, the industry and consum ers

The addition of OpenCL and DX11 compute to C for CU DA offers
a fantastic array of GPU Computing choices for deve  lopers

C for CUDA:

Is the only runtime C environment for GPUs today
Has 25,000+ users and 100+ applications
Will evolve and co-exist with  OpenCL and DX11 compute
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CUusterVisiongs”

Linux Base Distribution
Workload Management System
Parallel Filesystem
Development Tool

Parallel Middleware
Interconnect Drivers
Software Libraries

Cluster Management &
Monitoring Tools

Node Provisioning System
Years of HPC expertise

www.clustervision.com
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Architecture clustervision

Cluster exposes SOAP API to 4 — h
outside world to facilitate HSEer
integration. noceed!

lIIIII'.
L \ P

SSL for authentication & dap —
encryption

\ 2
SOAP\ :

Can be used by: 13| HeadNode

e Cluster management User Application *"?’Dﬂ? 2
software /

ECIZIPLF'

« Desktop HPC applications ;

Monitoring Script MEL

e Custom monitoring &

management scripts b -

www.clustervision.com 2008



Single Daemon Architecture

Cluster Management Daemon (CMDaemon)

e Runs on all nodes in cluster

e Optimized for low resource consumption

e Multithreaded

e Syncronized to the same timestamp
e Designed to scale to thousands of nodes

e Easily extendable

to Multi-Headnode
Services and Sub
clustering

e Pull mechanism

procedure call

e Designed for HPC needs

www.clustervision.com
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Cluster Monitoring clustervision S8

Monitoring data stored In
two formats:

e Raw (limited time)
e Consolidated u
(configurable period & :

Gnnsulldatad
Data

interval)

Consolidation example:

Network bandwidth
utilization over last 3
years (period) averaged
per 30 minutes (interval).

e Fine-grained control

e Configurable thresholds
and actions

www.clustervision.com 2008




File Seftings

RESOURCES

Demo Cluster #1

7 == demacluster
P iticru

b (5 Enviranmental

) Operating System
1 Internal

<1 workload

M Queved Jobs

@ Failed Jobs

B Completed Jobs

[ EstimatedDelay (S)
[ Ava JobDuration (5)
|@ AvgExpFactor

b = failover

|£ MemaoryFree (B}
[ MemoryUsed (8)
[ swapFree (B)
B Swaplsed (B)
|Z BufferMemary (B)
@ CacheMemary (B)

(1 Netwark

P (1) Environmental

D’.'.-‘:'f' Operating System

b ‘_'. Internal

| Warkload

b Einodenoz

b ==l node003

P ==l noden0s
P =l nodenn?

P == nodenlo
P =i nodenll

b ==l nodenls
P ==l node0ls

node00 1:LoadOne

node 10 1..node 104:LoadOne

node002:MemoryUsed

node001:BytesSent (BOOTIF) +

democluster:Running Jobs

[

d

| PR —

drop sensor here




Ele Monitoring Support Help

RESOURCES

V:: My Clusters
b [ | Development Cluster

4

Demo Cluster #1

Rackview

<5 switches 1 democluster oAz o057 w7 == | 231 732
2 ibswitchol a 033 058 fo==] 100 233 234
% switchol o a4 o5 101 102 235 236
@% switchoz 04 a5 050 103 104 37 738
&3 switch03 failover 036 051 105 106 239 240
&% switchoa 07 o052 107 108 241 242
-
[ Netwarks o8 063 1 110 243 244
= externalnet .
= o8 039 054 111 112 245 245
e ipminet
: oa 40 055 113 114 247 248
2 mpinet
10 == | o4 == | 115 116
== slavenet = = 2
11 R
== staragenet o0l 042 055 117 118 150 249 250
=[] Power Distribution Units 12 ooz | | 043 057 119 120 171 251 252
& apc0l 13 o002 o os8 121 122 173 253 254
& apc02 14 004 045 ) 123 124 175 255 256
4 apc03 15 005 | | 6 o070 125 126 177 257 258
+ apch4 15 006 47 o071 127 128 179 259 260
apcOs
P 1; 007 'n 8 o7z 129 130 181 261 22
apcO&
A El 18 oos | | 049 o073 131 132 153 263 264
~ [ Software Images
— ) 19 M= |om = | ov4 == | 185 = | 265 266
o) default-image = - (== | OF = = 26 == l
[ Node Categaries N 019 2o o o075 e ] 187 267 268
T slave 1 011 o765 189 | | 260 270
<[ Head Nodes 012 | T BRI 077 Sz [0 I | 271 w2 |
=4 demaocluster 3 013 | | o078 I | B 273 274 [ |
o
&2 failover 1 014 o7 195 [ | 275 I |
- : - —
Els.l‘“'e izt G 015 | | 050 =0 133 134 w7 [ N | 277 2 i}
= nodenol
g 016 N | 051 o1 135 135 I | 279 =l |
noded0z
- 017 052 om2 137 138 o | 281 = [
node
& nodend 3 018 | | 053 oes 139 140 2 i | | 283 284
&= nodenas 019 [ | o054 o=t 141 142 w05 [l | | 285 = |
= nodenos 0 2o N | 055 085 143 144 L | B 287 = |
= hodeno? 31 == lots o [ 185 —IErT
"
noded08 z= i SensorCPUTemp[1] (C) 1 SensorSysTemp[1] (C) 59
=N hodenog
EVENT VIEWER
Demo Cluster #1
| Time Cluster Soume - Message -
CfMov2008 16:24:59 Demo Cluster #1 democluster nodel2l up -
CfMowv 2008 15:34:59 Demo Cluster #1 democluster nodel22 up |’

04/Mov/2008 15:34:29
O4/M o (2008 15:34:29
O4/MNov(2008 16:34:265
O4/MNov(2008 16:34:20

6Pee 60|,

Demo Cluster #1
Demo Cluster #1
Demo Cluster #1
Demo Cluster #1

democluster
democluster
democluster
democluster

nodel2l installing

nodel2?2 installing

Service dhcpd was restarted
nodel2l down

A
m
B
o




ia aae®
Ele Monitoring Support Help
]g Monitoring Configuration = Demo Cluster #1
7== My Clusters Overview
4 E Development Cluster Category - | Metric - | Pammeter - | Threshold Bound Action -l Action Fammeter -
~{=Ipemo Cluster #1 All Master Modes FreeSpace /home <831 GBE SendEmail clusterad mind® clustervision. .. |
~ [ switches All Master Modes Running] obs =120 SendEmail clusterad ming@ clustervision. ..
9"3 ibswitch01 All Power Distribution U. .. PDULoad =12 A SendEmail clusteradmind® clustervision. ..
E‘g switch01 AllRack Sensars RackSensorTemp = 50 C SendEmail clusteradmind@ clustervision. ..
E‘g switch02 All Rack Sensors RackSensorTemp =60C ShutD own Cluster
8‘3 switch03 slave IFMITemp CRUL = 50 C SendEmail clusteradmind@ clustervision. ..
8"3 switch04 slave IFMITemp CPUZ =50 C SendEmail clusteradmind® clustervision. ..
vﬁ N_etworks slave SensarSysTemp 1 =80 C FowerDown
== externalnet
;=;-i] ipminet
;=,-51 mpinet
;=;-51 slavenet
;=;-;1 staragenet
VE Power Distribution Lnits g Rules Wizard
4 apcOl
4 apch2 - -
Select a Metric with one or more parameters
4 apcd3
& apcod UsedSpaceifvarflogimessages)
& apcos UsedSpaceihda)
& apcO6 UsedSpace(hdal)
~ [ Software Images : FreeSpace(
@ default-image FreeSpace(fvar)
[0l Node Categories FreeSpace(ftmp)
&slave FreeSpaceiflocall
<[ Head Modes Tttt .
& democluster
=D failover
B [ Slave Nodes
] Other Devices
[ Node Groups
& Users & Groups
C::? Workload Management
E Authorisation
B= Authentication -
= =t Q @ ()
Demo Cluster #1
| Time | Cluster - Soume - Message -
CfMov2008 16:24:59 Demo Cluster #1 democluster nodel2l up -
CfMowv 2008 15:34:59 Demo Cluster #1 democluster nodel22 up .

6Pee 60|,

04/Mov/2008 15:34:29
O4/M o (2008 15:34:29
O4/MNov(2008 16:34:265
O4/MNov(2008 16:34:20

Demo Cluster #1
Demo Cluster #1
Demo Cluster #1
Demo Cluster #1

nodel2] installing

nodel2?2 installing

Service dhcpd was restarted
nodel2l down

democluster
democluster
democluster
democluster




File Monitoring Help
RESOURCES Demo Cluster #1
- Parallel shell
Vﬁ Switches —
2% switchol
%EWitchgz noded0l
e Metwork:
E: Shworks 16:34:30 up 35 days, 4:41, 15 users, load average: 0.50, 0.47, 0.58
=l externalnet USER TTY FROM LOGTIH@ IDLE JCPU FCPU WHAT
== slavenet root pts/2 bashful .clusterv 17Now08 9:41 G.00s 0,465 -bash
==l storagenet root pts/3 bashful .clusterv 17Mowv08 55:48 1.26s 0.,14s /bin/bash
<P Distributi Uni root pts,/4 bashful .clusterv 1FMowv08 11:15 0.18s 0.18=s -bash
SR U G root pt=s/5 druifje.clusterv Thulg 15:38m 0.03s 0.03s -bash
g apcOl
4 apci2
g apcO3
& apciod nodedoz
Vﬁ Software Images
g ] 16:34:30 up 35 days, 4:41, 15 users, load average: 0.50, 0.47, 0.58
o ) default-
=/ defaufrimage USER TTY FROM LOGING IDLE JCPU  PCPU WHAT
~ [ Node Categories root pts/2 bashful .clusterv 17Novid® 9:41 G.00s 0.46s -bash
&slave root pts,/3 bashful .clusterv 17Mowv08 55:48 1.268s 0.14s /bin/bash
VE] Head Modes root pt=s/4 bashful .clusterv 17Mov08 11:15 0.18s 0.18s -bash
& deve root pt=s/5 druifje.clusterv Thuls 15:38m 0.03s 0.03s -bash
Vﬁ Slave Modes
= hodenol
@nodeﬂﬂz nDdEUU3
= nodenos
= nodenod 16:34:30 up 35 days, 4:41, 15 users, load average: 0.50, 0.47, 0.58
@nodeUUS USER TTY FROM LOGTHN®R IDLE JCPU PCPU WHAT
= root pts/2 bashful .clusterv 17Nov08 9:41 6.00s 0.46s -bash
noded0& root pts/3 bashful .clusterv 17Nowv08 55:489 1.26s 0.14s /bin/bash
= nodeno? root pt=/4 bashful .clusterv 17MNov08 11:15 0.18s 0.18s -bash
= nodenns root pts/5 druifje.clusterv Thulg 15:38m 0.03s 0.03s -bash _|
-
= hodenos
= hodeolo &Y slave - -t =
ES nodedll -
EVENT VIEWER |= =* O &
All Evems
- Time | Cluster - Soumce - | Message

() 28/Nov/2008 165:34:22

Demo Cluster #1

nodelC3 Installing

@' |4




nos ™ 4.0 GUI

Ele Monitoring Support Help

Demo Cluster #1

Status | SELhngs

VE= My Clusters Rackview | Parallelshell | License
b = Development Cluster

= E Demao Cluster #1

~ | sSwitch P I
[ switches Unflmiec S~ CPU Cores: D
&R ibswitchol 393 K outof 4K
&3 switchol Nodes: ST 426 Memory: 8.
&8 switchoz 73278 outof 7.457TB
&8 switcho3 i Grrreo Users: e T —————.
3 switchoa 13 outol 38
~ (1 Networks b 45 running 67 waling CPU Usage: [T ]
= externalnet 91% 0 4% s 0% o 5% |
= ipminet Phase load: 783 A Occupation rate: e T—
== mpinet 83 %
== slavenet
=& staragenet
“'C] FPower Distribution Units )
& ool Disk Usage Workload Management
& apc02 Mountpoint Used Size Use % Quene Running Oueued Emor Completed Avg. Duration Est. delay
03
* apc04 ! 15.58 GB 37.25GB ] short.g 32 43 a 482 7 hours, 27 minutes 9 hours, 5 minutes
apc
s o Jboot 1431 MB 99,18 MB — medium.q 5 11 [u] 41 2 days, 15 hours 4days, 15 hours
£ apc! i d
e s e TEIEGH 991TH oEE—— long.q 8 13 Q 91 Sdays, 9 hours 15 days, 13 hours

V[-_] Software Images
'i;é,i' default-image

VE] Mode Categaories
Ej slave Metric: | Running]obs - |

<[ Head Nades
& demacluster
= failover

[ Slave Nodes 45
=Y nodenol
&Y nodenoz
= node0os 40
= node0os
= nade0os
= node006 35

Q node007 O4/Now/2008 15:35:00 04N ow,2008 16:30:00
= noden08s
= nodenos -

Demo Cluster #1

v/ Tima | Cluster vl Soumce b | Message b
@ O4/Mov /2008 16:34:29 Demao Cluster #1 democluster nodel2l instaling -
@ O4/May/2008 1634:29 Demao Cluster #1 demacluster nodel22 instaling .
@ O4/Mov/2008 1634:26 Demo Cluster #1 democluster Service dhcpd was restarted
@ Od4/Mov/2008 1634:20 Demo Cluster #1 democluster nodel2l down
(1] 04/Nov /2008 1634:20 Demao Cluster #1 demaocluster nodel2? down




Conclusion clustervision s

e Proven track-record in cluster computing
e Own cluster IP software stack
e 100% committed to cluster computing

e Cluster turn key/taylor made upon
customer requirements

e Best in price, quality and time

www.clustervision.com 2008



clustervision s

clustervision.com

Thanksl!

ClusterVision Deutschland
Feringastral3e 6
85774 Munchen

Germany
Tel: +49 899 921 6433
Fax: +49 899 218 5311
infode@clustervision.com
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