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Affordable Supercomputing for Data Mining Applicati
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Computation

Image, multimedia processing

Expectation Maximization
(k-means, Gauss mixtures, ...)

Gene sequencing

Evolutionary trees,

Blockers in Scalability

Web processing

— |ntensive <

e crawl, organization, filtering,
o quality assessment
Transaction log processing
T, telco, supermarket,

* Reporting, fraud, security

CPU
CPU B e B Read 1 MB sequentially...
CPU I « memory 250,000 ns
= e network 10,000,000 ns
e disk 30,000,000 ns
CPU |
CPU
® Cost
I\ Linear speed-up (ideal) ® Security

~="Sub-linear speed-up

,Numbers Everyone Should now”

Jeff Dean, Google

® Integrity control more difficult
® Lack of standards
® Lack of experience
® Complexity of management and control
® Increased storage requirements

Number of transac¢tions/second

10 CPUs 16 CPUs @ Increased training cost
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- Feature generation: N
Histogram of Oriented Gradients

. Training images

'

:

Linear logistic regression

Research data continuous
growth in volume

HOG descriptors

/ Gaussian Mixture Modeling
\ GMM soft assignment Probability based
R kernel

Image Classification on GPGPU

Feature
generation:

e Histogram
of Oriented
Gradients
(grayscale)

e Results in
200-400
dimensions

e Lowered
with PCA

Modeling:
GMM

e 128
Gaussians

o sampled

training data

o pdf based y2
kernel

g jamendo

Banco de imagenes
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CLEF 2006: IAPR TC-12 20,000
mouiotoa loarty CLEF 2011, PASCAL VOC 2010: MIR Flickr 1,000,000
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¥ GPU onboard
memory
¢ « Global

I\/Iany core

Intra-process communication
e Mutex lock/unlock 100 ns

e Read 1 MB sequentially from
network 10,000,000 ns

Disk
e Disk seek 10,000,000 ns
« Read 1 MB sequentially from disk
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Moore’'s Law
e Certain physical limits
reached (?)
 No growth In
single core
Processors
e But gowth in
many core

RAM

e L1 cache reference 0.5 ns
e L2 cache reference 7 ns

e Main memory reference 100 ns

e Read 1 MB sequentially from
memory 250,000 ns
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Disk

RAM

CPU
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« 10+TB

« 100+ GB

+ MDB

e L1 10+ KB
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Longitudinal

Web Data:

The ECML/PKDD Dsoovery Chnalemge
2010 on Web Quality

Analytics of
Web Archive
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Redis
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 Interdisciplinary area
es novel apps (e.g. Web 3.0)
Computation & Data Intensive

problems need breakthrough!

No mature open architecture yet for

distributed network analysis (BSP?)
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Andras Benczur, benczur@sztaki.hu
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