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Compact Combination of many Data Visualizations
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Optimized for ‘write/once’ & ‘re;d/many’ or ‘In-Mem@ry’
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s — Breakwaters

[1] Riding the Wave,
EC Report, 2010

RFBOARD
NG THE WAVE [2] A Surfboard for
riding the wave,

Report, 2012
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standing climate change, finding alternative energy sources, and preserving the ;j" . |
‘an ageing population are all cross-disciplinary problems that require high- .

a-intensive scientific
.

 for riding the wave, Report, 2012

egration of data analytics with exascale simulations represents a new kind of
workflow that will impact both data-intensive science and exascale computing.’
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Bare-metal

Map-Reduce
Hosting

.. or move ‘compute tasks close to data‘

Clouds

/

art options to move ‘data to strong computing power*
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Business Value Driver Big Data Impact
* Increase average time between “ + Ad-hoc analysis on large data
inspections volumes to predict, monitor and

- Decrease lost power generation optimize performance and
factor component breakdown

- Decrease cost of spare parts Enable “Process-to-device”
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Scientific Applications using}Blg ata
_ | Traditional Scientific Computing Methods
- |HPC and HTC Paradigms & Parallelization

Emerging Data Analytics Approaches
Optimized Data Access & Management
Statistical Data Mining & Machine Learning




2009 — H1N1 Virus Made Headlines

::::h;:eﬂlnl‘lu-nu apidamics using search angine
Nature paper from Google employees W
Explains how Google is able to predict winter flus
Not only on national scale, but down to regions
Possible via logged big data — ‘search queries’
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A clever combination of both is needed’




ents / detectors
ca. 105"bytes / accident / experiment
ca. 3 * 102 accidents per second

ca. 10’2 (experiments-) days_per year
=> 12 * 10 !5 bytes / year




The next generation radio telescope for science...

... pushing the limits of the observable universe out by billions c
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What are building blocks of the Universe?
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Estimated figures for

ions Simulage’Reality

.

X PetaShake
simulated 240 TeraShake domain .
second period, 100 (600x300x80 km"3) domain {Bﬂfudl.‘lﬂulﬂl}
hour run=time km 3'
F.ault svst.em NO YES
interaction
Inner Scale 200m 25m
Resolution of 1.8 billion mesh 2.0 trillion mesh
terrain grid points points
Magnitude of
Earthquake 7.7 8.1
Time steps 20,000 160,000
P (.012 sec/step) (.0015 sec/step)
urface data T.18 i
Volume data 43 TB 4.9 PB




1 EFlopls
)0 PFlop/s
D PFlop/s
PFlop/s
B0 TFlopls
D TFiop/s

TFlop/s

Performance
* 4 5% of human scale
* 1/83 realtime

Resources
* 144 TB memory
«0.5 PFlop/s

Performance
* 100% of human scale
* Real time

Predicted resources
*4 PB memory
«> 1 EFlopls
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Data Vollum

=» ~40.GB dataset




T T .
Yy, &, T, U 9,x Ty s Y YN

. . .
UnYiT Ty YW T Ty o Y Yy Ty Ty

[(UadEalic coellicients)




p|)(E|S in

. Samphng
Draw balan

= j'cl;ass sampl




Twister®

N Future
\w. Grid




'I—Dlﬂ-—I!‘_!_: DD:[SD-10_0%; 17 &1 2F] [a4; -1 ¥ &6 - =5
oy . 4 - 4 c ™

. o0 and M. Riedel, SmartD
S Methods for Remote Sensing Appllcatlons IGARS




Y, infrastructure?

workbench used by simple — yet powerful
Otto Hahn (1879 - 1968) = 1
and Fritz Strassmann [ R e - % ‘orovided the first
in December 1938 = e ] BN chemical evidence of
" nuclear fission products’




e Parallel Macl

. focus on available parallel SV

Parallel Support Vector
Machine

(map-reduce); T
(iterations), HTC
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DATA ALLIANCE
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] P. Chapman et al., CRISP-DM Guidi

3 ,;i“f"-" &= for reusability & learning

CRISP- | Openly | Running
DM Shared | Analytics
Report | Datasets




Analytics
| Example
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Parallel
by Brain Data
Analytics

,Reference Data Analytics”
for reusability & learning

Classification

Study of CRISP- | Openly | Running
DM Shared | Analytics
HET (TS Report | Datasets | Code
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. o % OGF is co-located with this
> - conference — check the program

OpenGridForumnr

[13] Open Grid Forum

Basic Exec§§§ tion
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OpenGridForumnr

[13] Open Grid Forum

0
N

 [14] UNICORE.eu
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Avaiiabie Resources
(Filter 844):

B sTorAGE: (JUELICH)
B sTorAGE: (RZG)

[B] sensor ship #4455
.mu sirplane #4711

se¢ Mooting Minutes

Most Vieweda Today

snomn Comect. lused thic great data in a recent

pebhication supportng thi clarm, you can see it . .
here: PaperBarlinTralMc I ' - . EERRAERD

Iheard that you heve used my data from Berin lo MBitao ket usage

Device 188 dstn
claim that the traffic evolution in this region is

Hooks for offerings around
commercial software packages
Products around visualization
packages and dedicated viewers
Easy links to ‘added value data’,
e.g. available market statistics
Hosting services or deliver

expandable storage in ‘peek’
Seamless links to the publishing
industry
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Towards Exascale Appllcatlons with comhl
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e.g. map-reduce jObS R-MPI

In-situ correlations
& data reduction
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e.g. clustering, classification

In-situ statistical
data mining
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Exascale computer with access to exascale storage/archives
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Sampling
vs. Big Data

Methods & Tools : Miner

N
N Statistician

N
S Data Scientist
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SCHOOL OF ERGINEERING AND MATURAL SCIENC







www.morrisriedel.de/talks m.riedel@fz-juelich.de

>arable of Google
eference Model with Applications:
on W|th a Data Replication Serwce 2013

ata Analytics Methods for Remote Sensing Applications’, 35th Canadian Symposium on Remote Sensing

line : htf:lfwww.of.or
[14] UNICORE Technology, Onli ttp://www.unicore.eu

[15] Sun Z., and Fox G.,  Parallel SVM Based on MapReduce’, In Proceedings of the international conference on parallel and distributed
processing techniques and ,pphc itions, 2012.
[16] Apache Mahout Tutorial, ube \hdeo




