
Science	
  Ajar	
  

"The	
  opportunity	
  of	
  Open	
  Science"	
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Great	
  Expecta<ons	
  
Suppor&ng	
  Inter-­‐,	
  Mul&-­‐	
  and	
  Open-­‐

Collabora&ons	
  
	
  

Jeremy	
  Frey	
  
Chemistry	
  

Faculty	
  of	
  Natural	
  and	
  Environmental	
  Science	
  
University	
  of	
  Southampton	
  

&	
  
Champion	
  of	
  the	
  Digital	
  Economy	
  IT	
  as	
  a	
  U<lity	
  Network	
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Talk	
  Outline	
  

•  Discuss	
  my	
  experience	
  in	
  some	
  of	
  the	
  research	
  
projects	
  I	
  have	
  been	
  involved	
  with	
  over	
  the	
  
last	
  10	
  years	
  

•  Move	
  to	
  increasing	
  openness	
  especially	
  with	
  
research	
  data	
  to	
  facilitate	
  collabora<ons	
  

•  How	
  e-­‐Science	
  and	
  related	
  technology	
  can	
  
help	
  

•  Social	
  vs	
  Technical	
  –	
  Rewards!	
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Inter	
  or	
  Mul<-­‐disciplinary	
  Research	
  
(Is	
  there	
  a	
  difference?)	
  

•  CombeChem	
  
– Chemistry,	
  Computer	
  Science,	
  Sta<s<cs	
  

•  Laser	
  based	
  ultrafast	
  SoX	
  X-­‐Ray	
  Imaging	
  	
  
– Physics	
  and	
  Chemistry	
  

•  IT	
  as	
  a	
  U<lity	
  
– Digital	
  Economy	
  	
  
– Social	
  &	
  
Technical	
  Disciplines	
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Intelligent	
  Open	
  Access	
  to	
  Data	
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Access	
  to	
  the	
  discussion	
  
and	
  the	
  means	
  to	
  	
  
reproduce	
  the	
  analysis	
  

Including	
  the	
  code?	
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Na<onal	
  Academies	
  Press	
  



StructureGate	
  

Pay	
  for	
  privacy?	
  Should	
  Publicly	
  
funded	
  research	
  always	
  be	
  free?	
  	
  
	
  
If	
  published	
  obliga<on	
  to	
  make	
  all	
  
workings	
  available.	
  	
  

The	
  academics	
  
media	
  profile!	
  

Methods	
  are	
  as	
  important	
  as	
  the	
  data	
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The	
  integrity	
  of	
  science	
  as	
  a	
  discipline	
  rests	
  
on	
  the	
  ability	
  of	
  scien=sts	
  to	
  reproduce	
  the	
  
claims	
  of	
  others.	
  	
  
	
  
	
  
While	
  none	
  of	
  the	
  organic	
  chemistry	
  
journals	
  go	
  to	
  the	
  same	
  lengths	
  as	
  Organic	
  
Syntheses,	
  where	
  each	
  procedure	
  must	
  be	
  
reproduced	
  as	
  described	
  in	
  an	
  independent	
  
laboratory	
  before	
  publica=on,	
  ……..	
  	
  
	
  
sufficient	
  detail	
  so	
  that	
  the	
  procedures	
  can	
  
be	
  reproduced	
  and	
  provide	
  sufficient	
  data	
  
to	
  establish	
  the	
  structures	
  …….	
  	
  
	
  
This	
  informa=on	
  is	
  necessary	
  for	
  the	
  
review	
  process	
  ……	
  to	
  base	
  their	
  
experiments	
  on	
  published	
  work.	
  

Methods	
  are	
  as	
  important	
  as	
  the	
  data	
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Is	
  this	
  really	
  Open?	
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OPEN	
  SCIENCE	
  &	
  OPEN	
  DATA	
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Faraday’s	
  laboratory	
  notebooks	
  
are	
  also	
  remarkable	
  in	
  the	
  amount	
  
of	
  detail	
  that	
  they	
  give	
  about	
  the	
  
design	
  and	
  setting	
  up	
  of	
  
experiments,	
  interspersed	
  with	
  
comments	
  about	
  their	
  outcome	
  
and	
  thoughts	
  of	
  a	
  more	
  
philosophical	
  kind.	
  All	
  are	
  couched	
  
in	
  plain	
  language,	
  with	
  many	
  vivid	
  
phrases	
  of	
  delightful	
  spontaneity….	
  
	
  
Peter	
  Day,	
  ‘The	
  Philosopher’s	
  Tree:	
  A	
  Selection	
  of	
  Michael	
  
Faraday’s	
  Writings’	
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h]p://en.wikipedia.org/wiki/Bloom's_Taxonomy	
  

Bloom's	
  Taxonomy	
  DIKW	
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OUTPUTS…….	
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Dissemina<on	
  

•  Methods	
  and	
  emphasis	
  varies	
  with	
  discipline	
  
–  Journal	
  vs	
  Conference	
  
– Pure	
  vs	
  Applied	
  
– Research	
  vs	
  Applica<on	
  

•  Authorship	
  &	
  Acknowledgements	
  
– Who	
  goes	
  on	
  the	
  paper?	
  
– Who	
  is	
  men<oned	
  in	
  the	
  press	
  release?	
  
– Do	
  you	
  acknowledge	
  the	
  technician?	
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Valida<on	
  

•  Increasing	
  the	
  value	
  of	
  data	
  	
  
•  How	
  to	
  bring	
  all	
  the	
  necessary	
  informa<on	
  
together	
  to	
  enable	
  appropriate	
  valida<on	
  

•  Increasingly	
  difficult	
  &	
  expensive	
  to	
  achieve	
  
•  Need	
  provenance	
  and	
  context	
  
•  Essen<al	
  step	
  otherwise	
  just	
  a	
  collec<on	
  of	
  
items	
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Plans	
  and	
  Provenance:	
  	
  
Laying	
  the	
  Founda<ons	
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How	
  do	
  we	
  communicate?	
  

•  Surprisingly	
  difficult	
  to	
  
explain	
  what	
  a	
  process	
  
involves	
  

•  Much	
  of	
  the	
  detail	
  is	
  
assumed	
  to	
  be	
  
understood	
  and	
  not	
  
explicitly	
  discussed	
  

•  This	
  is	
  where	
  the	
  miss-­‐
understandings	
  usually	
  
arise.	
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If	
  you	
  can't	
  describe	
  what	
  
you	
  are	
  doing	
  as	
  a	
  process,	
  
you	
  don't	
  know	
  what	
  you're	
  
doing.	
  	
  
W.	
  Edwards	
  Deming	
  	
  



Smart	
  Tea	
  Project	
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If	
  you	
  have	
  	
  a	
  plan	
  then	
  make	
  use	
  of	
  it!	
  
	
  
Just	
  like	
  the	
  UK	
  COSHH	
  safety	
  plans	
  are	
  ideal	
  basis	
  for	
  
driving	
  an	
  Electronic	
  Laboratory	
  Notebook	
  
	
  
With	
  a	
  liOle	
  extra	
  work	
  a	
  plan	
  becomes	
  a	
  useful	
  way	
  to	
  
provide	
  context	
  for	
  the	
  digital	
  record	
  06/07/2012	
   JISC	
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COSHH	
  
Leverage	
  off	
  things	
  we	
  already	
  have	
  to	
  
do	
  –	
  “We	
  have	
  a	
  cunning	
  plan”	
  

The	
  fully	
  semanFc	
  ELN	
  -­‐	
  everything	
  is	
  linked!	
  
Processes,	
  materials	
  and	
  data	
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The	
  PLAN	
  is	
  a	
  key	
  ingredient	
  to	
  efficient	
  and	
  safe	
  working	
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Discussions	
  –	
  Is	
  the	
  tea	
  room	
  s&ll	
  the	
  ‘heart’	
  of	
  the	
  
department	
  

Social	
  Space?	
  Space	
  for	
  Discussions?	
  	
  
Time	
  for	
  discussions?	
  

Growing	
  need	
  for	
  the	
  
global	
  (virtual)	
  
equivalent	
  of	
  the	
  	
  
“Tea	
  Room”	
  	
  



Smart	
  Research	
  Framework	
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Core	
  of	
  Self	
  describing	
  data	
  	
  
•  Store	
  of	
  data	
  that	
  can	
  
be	
  viewed	
  and	
  
manipulated	
  in	
  
different	
  ways	
  

•  User	
  interfaces	
  to	
  suite	
  
user	
  and	
  occasion	
  

He is charged with expressing contempt 
for meta-data 
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Diversity	
  
and	
  
Disability	
  



Impact	
  on	
  researchers	
  

•  Higher	
  Quality	
  Record	
  
•  Easier	
  Collabora<on	
  
•  Improved	
  planning	
  
•  Improved	
  discussions	
  
•  Efficiency	
  gain	
  in	
  produc<on	
  
of	
  presenta<ons/reports	
  

•  Change	
  the	
  nature	
  of	
  
Professor/Student	
  
interac<ons	
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Open	
  Notebook	
  Science	
  

•  Not	
  always	
  the	
  way	
  to	
  work!	
  
–  IPR,	
  Commercial,	
  long	
  term	
  projects,	
  recogni<on	
  
issues,	
  etc	
  

•  But………	
  
– Makes	
  connec<on	
  much	
  easier	
  if	
  the	
  data	
  and	
  
processes	
  are	
  “Open”	
  

– Use	
  of	
  ChemSpider,	
  GHS	
  Data	
  
– Linked-­‐Data	
  ideal	
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SHOW	
  OPEN	
  NOTEBOOKS	
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Shredded	
  
Tweet	
  &	
  
eMalaria	
  eMalaria	
  

Docking	
  
TwiSer	
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Web	
  Interface	
  

•  Provide	
  user	
  access	
  to	
  the	
  SOS	
  
•  Provides	
  mechanisms	
  to	
  

retrieve	
  data	
  and	
  metadata	
  of	
  
both	
  the	
  sensors	
  and	
  the	
  
features	
  of	
  interest	
  

•  Data	
  plo]ed	
  using	
  the	
  Simile	
  
TimePlot	
  soXware	
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DATA	
  EXPLOSION	
  
CRYSTALLOGRAPHY	
  	
  E-­‐CRYSTALS	
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PDB deposited  

structures 

CCDC deposited structures 

The Data Explosion 
 
Exponential growth 

The future 
overwhelms the 
past,  
but the past 
must not be lost 
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Unavailable	
  Informa<on	
  

•  Not	
  just	
  lots	
  of	
  data	
  but	
  why	
  are	
  many	
  of	
  the	
  
structures	
  unpublished	
  so	
  certainly	
  
unavailable?	
  

•  The	
  E-­‐Crystals	
  and	
  E-­‐Bank	
  Project	
  	
  looked	
  at	
  
how	
  to	
  address	
  this	
  issue	
  

•  Is	
  making	
  data	
  available	
  the	
  same	
  as	
  
deposi<ng	
  a	
  copy	
  with	
  someone	
  else?	
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Graph/Network	
  
provides	
  intui&ve	
  
naviga&ons	
  



START	
  @HOME	
  
	
  PUBLICATION@SOURCE	
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It	
  is	
  not	
  necessary	
  to	
  change.	
  	
  
Survival	
  is	
  not	
  mandatory.	
  
W.	
  Edwards	
  Deming	
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Reproducible	
  Papers	
  



R/LISP	
  Papers	
  
	
  
P	
  <-­‐	
  read(“h]p://eprints.soton.ac.uk/frey/reproducible.	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
  computable.paper”)	
  
Summary(p)	
  

	
  The	
  rate	
  constant	
  for	
  the	
  OH	
  reac<ons……	
  
Abstract(p)	
  vs	
  p$Abstract	
  	
  {First	
  abstracts	
  the	
  paper,	
  second	
  gives	
  the	
  	
  

	
   	
   	
   	
   	
   	
  papers’	
  abstract}	
  
	
  
p$Title	
  

	
  OH	
  Rate	
  constants	
  for	
  Atmospheric	
  Chemistry	
  and	
  Combus<on	
  
	
  
Print(p$Text);	
  variables	
  <-­‐	
  p$Quan<<es	
  
	
  
Graph	
  <-­‐	
  p$Graphs	
   	
  or	
  to	
  access	
  the	
  data	
  in	
  the	
  graph	
  	
  p$Graphs$Table$Quan<<es	
  
	
  
Context(P)	
  

	
  ΔfH(OH)	
  =	
  	
  
Context(P)	
  <-­‐	
  New.Context(new_thermodynamic_data)	
  
p1	
  <-­‐	
  Run(p)	
  ;	
  run	
  with	
  new	
  context	
  :	
  value	
  of	
  ΔfH(OH)	
  	
  

	
  Warninh:you	
  do	
  not	
  have	
  the	
  resources	
  to	
  re-­‐run	
  this	
  paper….	
  
Diff	
  <-­‐	
  p	
  –	
  p1	
  ;	
  what	
  conclusions	
  change	
  	
  

Quan<ty	
   Names	
  
Symbol	
  
Value	
  
Units	
  

Prov	
  

Frey	
  &	
  DeRoure	
  
Stockholm	
  
4t	
  Paradigm	
  Next	
  Step	
  
mee<ng	
  
4	
  Dec	
  2011	
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3D	
  Printers	
  

Change	
  in	
  the	
  whole	
  way	
  we	
  design	
  and	
  build	
  

Shared	
  Space?	
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Archiving	
  of	
  data	
  

•  Experiments	
  are	
  oXen	
  
repeated	
  

– Data	
  stored	
  locally	
  on	
  a	
  
computer	
  and	
  can’t	
  be	
  
found	
  

– Handwri<ng	
  can’t	
  be	
  read	
  
–  Laboratory	
  notebooks	
  lost	
  or	
  
damaged	
  

–  Correct	
  data	
  not	
  recorded	
  
first	
  <me	
  round	
  

h]p://www.ecs.soton.ac.uk/regenesis/pictures	
  

06/07/2012	
   JISC	
  CNI	
  Conference	
  



All	
  I	
  am	
  saying	
  is	
  that	
  now	
  is	
  the	
  &me	
  to	
  
develop	
  the	
  technology	
  to	
  deflect	
  an	
  asteroid	
  	
  

We	
  must	
  speed	
  up	
  the	
  knowledge	
  discovery	
  process	
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Thanks	
  
•  UK	
  e-­‐Science	
  Programme	
  
•  RCUK,	
  EPSRC,	
  JISC,	
  BBSRC,	
  HEFCE,	
  

MicrosoX	
  &	
  IBM,	
  for	
  funding	
  
•  Southampton	
  Colleagues	
  and	
  

Students	
  from	
  Chemistry,	
  
Electronics	
  &	
  Computer	
  Science,	
  
Engineering,	
  Mathema<cs,	
  
iSolu<ons	
  and	
  the	
  Library	
  

•  Colleagues	
  at	
  UKOLN,	
  STFC,	
  
University	
  of	
  Reading	
  

•  Colleagues	
  from	
  Penn	
  State,	
  Cornell,	
  
PNNL,	
  UNSW,	
  USyd	
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Trust me Mort - no electronic communications 
superhighway, no matter how vast and sophisticated, 
will ever replace the art of the schmooze  

Thank	
  you	
  for	
  listening	
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