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Session IV: the future 

• Welcome to a new world 

• Learn from history to prepare future: an 
introduction to Big Data 

• What I do of my spare time… 
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A new world beyond the standard 
model 

• For more than 30 years, validation of the 
standard model 

– Electroweak physics at LEP 

– Top quark discovery at TEVATRON 

– Higgs Boson discovery at LHC 

• New exploratory phase beyond the standard 
model 

– Where is the new physics? 
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A new world without Moore’s law 

• Moore’s law does not apply any more to storage 
capacities… nor to sequencing data production 
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It takes many years from hype to  
production quality 

Grid 
maturity 

A long way to 
cloud 

maturity 

Grid peak of 
expectations back 

in 2002 
  

Grid computing 
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Gardner hype curve for 2013 

Big Data 

Cloud computing 

Grid computing has reached 
A plateau of productivity 
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Learning from history to build the 
future 

• The greatest achievement of grids is not the 
capacity it has built 

– Obsolescence in three years for the hardware 

– Obsolescence of the grid middleware 

• The greatest achievement are the human 
networks it has created 

– Fantastic human adventure 
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Learning from history: the Domesday 
Book (1087) 

• Manuscript record of the great survey, completed in 1086 on orders 
of William the Conqueror 

 

 

• Absolute authority to define property rights since Middle Age 

 

 

Credit: Genevieve Bell, keynote talk @ SuperComputing 2013 

«While spending the Christmas time of 1085 in Gloucester, William had deep speech with his counsellors and 
sent men all over England to each shire to find out what or how much each landholder had in land and 
livestock, and what it was worth»          Anglo-Saxon chronicle  

for as the sentence of that strict and terrible last account cannot be evaded by any skilful subterfuge, so 
when this book is appealed to ... its sentence cannot be quashed or set aside with impunity. That is why we 
have called the book 'the Book of Judgement' ... because its decisions, like those of the Last Judgement, are 
unalterable.          Richard Fitzneal, Dialogus de Scaccario, 1179 
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Big data issues (I/II) 

• Data collection 
– Every shire visited by a group of royal officers 

(1085-1086) 

– The unit of inquiry was the Hundred (a 
subdivision of the county) 

• Data veracity 
– return for each Hundred was sworn to by twelve 

local jurors, half of them English and half of them 
Normans. 

• Data analysis 
– names of the new holders of lands and 

assessments on which their tax was to be 
paid 

– national valuation list, estimating the annual 
value of all the land in the country 
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Big Data issues (II/II) 

• Data presentation 
– Properties listed by fiefs 

– Properties listed by owner categories 

• king's holdings  

• holdings of churchmen and religious 
houses 

• Aristocrats 

• Lay men 

• Data preservation 
– Preservation in the Royal Treasury in 

Westminster till 19th century 

– Stored at UK National Archives in Kew 

– 1986: digital version 

– 2002: access problem to digital version 
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Big Data 4 Vs 

LHC 
experime

nts 
 

 
LHC 

experime
nts 

 

Biodiversity 

Molecular 
biology 
data are 
bugged  
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               Evolution of sequencing techniques 
   
Sanger technology       500 base pairs (bp) 
454 technology             105 400-600 bp reads 
Illumina Technology     106 100 bp reads 
TARA project       107 100-400 bp reads 

Tara @ http://oceans.taraexpeditions.org/  

Data volumes: the example of 
metagenomics 

Smallest non viral 
genome:  Carsonella 
ruddii (0,16Mbp) 

Largest genome: Polychaos 
dubium  (670Gbp) 

Metagenomics is the study of genetic material 
recovered directly from environmental 
samples.  
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Cost per Genome is decreasing faster than 
Moore’s law 
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Consequence: over 2500 Next Generation Sequencing 
machines in 900+ research centers in the world 

Source: omicspmaps.com > 60PB per year 
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Welcome to Auvergne, 
at the heart of France 

1,35 Million inhabitants 
26013 km2 
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Auvergne at the heart of 
Uranium production in France 

1949: first attempt to extract uranium ore in France in  
Lachaux (Auvergne) 
In 50 years: 
 - 53 Million tons extracted in France till 2001 
 - 76000 tons of uranium ore produced in > 200 mines 
 

Map of uranium mines in 
metropolitan France 
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ZATU, a Long Term Ecological Research dedicated 
to life under natural ionizing radiation 

Natural radioactivity  

Storage sites of uranium  
ore extraction residues 

• Society in uranium rich territories 
– Social impact of uranium extraction  
– Preserving the long term memory 

• Characterization, behavior and 
transfer of radionucleids 
– long term future of radionucleids in 

storage sites 

• Impact of radiation on living systems 
– Multigenerational effects of chronic 

exposure to radiation 
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Impact of chronic exposure to low dose 
ionizing radiation on living organisms 

• From the Chernobyl environment, a 
coherent picture of predictable radiation-
induced effects for low-dose-rate 
exposures has not emerged 
– Contradictory experimental evidences from 

Chernobyl exclusion zone 

• Need to collect more data from Chernobyl 
exclusion zone but also from other 
ecosystems under chronic low dose 
exposure 
– Radioactive water sources 

• Point 0: what happens in “total” absence 
of radioactivity? 

 

 

 

Photographs of abnormalities in barn 
swallows. (a) Normal phenotype. (b–d) 
Partially albinistic plumage. (e) and (f) 
Deformed beak. (g) Deformed air sacks. (h) 
and (i) Bent tail feathers. 
 
 

Proasellus cavaticus 09:21:00 
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ZATU strategy 

• Radionucleid 
chemical 
speciation 

• Industrial 
heritage 

• Biodiversity 
survey 

Characterization 

• Radionucleid migration 

• Interaction of radiation 
with living organisms 

• Territory 
administration and 
responsabilities 

Transfer • Interactions 
and 
retroactions 
between 
matter and 
living systems 

• Risk evaluation 

• Prevention 
tools 

Environmental 
impact 

Multidisciplinary long term observation of 
selected sites in Auvergne, Massif Central 

and Massif Armoricain 

Significant  
production of 
scientific data 
(geography, 

ecology, biology, 
metagenomics, 

chemistry, physics, 
social sciences)  

How to make all these data speak to 
each other is a huge challenge 
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Conclusion 

• Grid computing has allowed building a truly 
multidisciplinary distributed IT infrastructure 
– Greatest achievement: human networks 

• Cloud computing allows extending the grid 
functionalities 
– All sciences will benefit even more 

– Still a long way to the plateau of maturity 

– Scientific gateways and pilot agent platforms allow a 
smooth transition from grids to clouds 

• Big Data is the next frontier 
– Volume will not be necessarily the most difficult challenge 
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Which data produced today will still be 
used in 900 years? 
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