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VAMDC	
  
Single	
  and	
  

unique	
  access	
  
to	
  

heterogeneous	
  
A+M	
  Databases	
  

Ø Federates	
  ~30	
  heterogeneous	
  databases	
  
hOp://portal.vamdc.org/	
  

Ø The	
  “V”	
  of	
  VAMDC	
  stands	
  for	
  Virtual	
  in	
  the	
  
sense	
  that	
  the	
  e-­‐infrastructure	
  does	
  not	
  
contain	
  data.	
  The	
  infrastructure	
  is	
  a	
  
wrapping	
  for	
  exposing	
  in	
  a	
  unified	
  way	
  a	
  set	
  
of	
  heterogeneous	
  databases.	
  	
  

Ø The	
  consor@um	
  is	
  poli@cally	
  organized	
  
around	
  a	
  Memorandum	
  of	
  understanding	
  
(15	
  interna@onal	
  members	
  have	
  signed	
  the	
  
MoU,	
  1	
  November	
  2014)	
  	
  

Ø High	
  quality	
  scien@fic	
  data	
  come	
  from	
  
different	
  Physical/Chemical	
  Communi@es	
  

Ø Provides	
  data	
  producers	
  with	
  a	
  large	
  
dissemina@on	
  pla`orm	
  

Ø Remove	
  boOleneck	
  between	
  data-­‐
producers	
  and	
  wide	
  body	
  of	
  users	
  

The	
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  Molecular	
  Data	
  Centre	
  



Exis@ng	
  
Independent	
  
A+M	
  database	
  	
  

The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

	
  
	
  
	
  
	
  
	
  

VAMDC	
  wrapping	
  layer	
  
à	
  	
  VAMDC	
  Node	
  

Exis@ng	
  
Independent	
  
A+M	
  database	
  	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

	
  
	
  
	
  
	
  
	
  

VAMDC	
  wrapping	
  layer	
  
à	
  	
  VAMDC	
  Node	
  

Exis@ng	
  
Independent	
  
A+M	
  database	
  	
  

Accept	
  queries	
  submiOed	
  in	
  
standard	
  grammar	
  (subset	
  of	
  SQL)	
  

Provides	
  output	
  formaOed	
  into	
  
standard	
  XML	
  file	
  (XSAMS)	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

	
  
	
  
	
  
	
  
	
  

VAMDC	
  wrapping	
  layer	
  
à	
  	
  VAMDC	
  Node	
  

Exis@ng	
  
Independent	
  
A+M	
  database	
  	
  

Accept	
  queries	
  submiOed	
  in	
  
standard	
  grammar	
  (subset	
  of	
  SQL)	
  

Provides	
  output	
  formaOed	
  into	
  
standard	
  XML	
  file	
  (XSAMS)	
  

For	
  further	
  details,	
  cf.	
  	
  
hOp://standards.vamdc.eu	
  	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

	
  
	
  
	
  
	
  
	
  

VAMDC	
  wrapping	
  layer	
  
à	
  	
  VAMDC	
  Node	
  

Exis@ng	
  
Independent	
  
A+M	
  database	
  	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

	
  
	
  
	
  
	
  
	
  

VAMDC	
  wrapping	
  layer	
  
à	
  	
  VAMDC	
  Node	
  

Exis@ng	
  
Independent	
  
A+M	
  database	
  	
  

VAMDC	
  Node	
  
1	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

Available	
  nodes	
  (with	
  their	
  aOributes)	
  are	
  registered	
  into	
  
the	
  main	
  registry.	
  	
  	
  	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  

1	
  -­‐	
  User	
  submits	
  a	
  
unique	
  query	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  

1	
  -­‐	
  User	
  submits	
  a	
  
unique	
  query	
  

2	
  -­‐	
  The	
  client	
  ask	
  the	
  registry	
  
for	
  the	
  available	
  nodes	
  	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  

1	
  -­‐	
  User	
  submits	
  a	
  
unique	
  query	
  

2	
  -­‐	
  The	
  client	
  ask	
  the	
  registry	
  
for	
  the	
  available	
  nodes	
  	
  

3	
  –	
  The	
  query	
  is	
  
dispatched	
  to	
  the	
  
available	
  Nodes	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  

4	
  –	
  Nodes	
  
standardized	
  
outputs	
  are	
  
collected	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  

4	
  –	
  Nodes	
  
standardized	
  
outputs	
  are	
  
collected	
  

5	
  –	
  Results	
  are	
  served	
  to	
  the	
  
User.	
  



The	
  VAMDC	
  infrastructure	
  technical	
  architecture	
  

VAMDC	
  Node	
  
1	
  

VAMDC	
  Node	
  
N-­‐1	
  

VAMDC	
  Node	
  
N	
  

Registries	
  
	
  hOp://registry.vamdc.eu	
  

VAMDC	
  Clients	
  
(Portal,	
  Cassis,	
  SpectCol,…)	
  

Users	
  may	
  also	
  submit	
  
queries	
  directly	
  to	
  the	
  
nodes	
  they	
  want	
  to	
  hit	
  	
  



Relevance	
  of	
  VAMDC	
  for	
  planetary	
  community	
  

Database	
   Applica5on	
   VAMDC	
  partner	
  

HITRAN	
   Planets,	
  exo-­‐planets	
   Harvard	
  

SMPO	
   Earth,	
  exo-­‐planets	
   Reims	
  +	
  IAO	
  Tomsk	
  

MeCaSDa	
   Planets,	
  exo-­‐P,	
  Brown	
  
Darfs	
  

Dijon	
  

CDSD	
   Planets,	
  Brown	
  
Dwarfs	
  

IAO	
  Tomsk	
  

W@SIS	
   Planets	
   IAO	
  Tomsk	
  
	
  

KIDA	
   Planets	
   Bordeaux	
  

UdfA	
   Planets	
   Belfast	
  

GhoSST	
   Planets	
   Grenoble	
  

LASP	
   Planets	
   Catania	
  Observatory	
  

PAH	
   Planets	
   Cagliari	
  Observatory	
  

ECaSDa	
   Planets	
   Reims	
  

The	
  VAMDC	
  infrastructure	
  is	
  cross-­‐disciplinary.	
  The	
  databases	
  containing	
  data	
  for	
  
planetary	
  community	
  are:	
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  is	
  cross-­‐disciplinary.	
  The	
  databases	
  containing	
  data	
  for	
  
planetary	
  community	
  are:	
  	
  	
  

E.G.	
  Data	
  for	
  planetary	
  
atmospheres	
  

	
  
Biomolecular	
  reac@ons	
  é	
  
3body-­‐assisted	
  reac@ons	
  	
  
	
  
•  Titan	
  model	
  from	
  

Hébrard	
  et	
  al.	
  2009	
  
•  Origianl	
  data	
  from	
  

Baulch	
  et	
  al.	
  2005	
  and	
  
Atkinson	
  et	
  al.	
  2006	
  

•  Hot	
  Jupiters	
  Data	
  



Strengths	
  of	
  the	
  VAMDC	
  infrastructure	
  	
  

All	
  data	
  from	
  VAMDC	
  comes	
  with	
  detailed	
  context	
  informa@on:	
  
•  References,	
  
•  Origins	
  &	
  Methods	
  (theore@cal,	
  observed,...),	
  
•  Uncertainty.	
  

We	
  focus	
  the	
  end	
  of	
  the	
  presenta@on	
  on	
  two	
  added	
  values	
  of	
  the	
  VAMDC	
  
infrastructure	
  
	
  
•  Data	
  Interoperability	
  (example:	
  Hitran	
  output	
  format	
  from	
  any	
  VAMDC	
  

extracted	
  data).	
  
	
  
•  Data	
  Cita@on	
  &	
  Reproducibility	
  of	
  Research	
  



XSAMS-TO-HITRAN 
Needs	
  :	
  
	
  

•  Molecular	
  spectroscopy	
  community	
  :	
  no	
  way	
  to	
  read	
  XSAMS	
  and	
  to	
  compare	
  data	
  	
  	
  	
  
	
  between	
  databases	
  

•  Molecular	
  data	
  users	
  :	
  radia@ve	
  transfer	
  code,	
  atmospheric	
  models,	
  …	
  use	
  HITRAN	
  file	
  format	
  

•  VAMDC	
  Portal	
  has	
  somes	
  conversion	
  tools	
  but	
  no	
  HITRAN	
  format	
  

XSAMS	
  Processor:	
  
	
  

•  Java	
  web	
  service	
  using	
  XSAMS	
  library	
  provided	
  by	
  VAMDC	
  
	
  
•  Produce	
  HITRAN2004	
  (160	
  characters)	
  file	
  from	
  a	
  valid	
  XSAMS	
  file	
  

•  Will	
  be	
  integrated	
  in	
  the	
  VAMDC	
  Portal	
  (early	
  2018)	
  

•  Code	
  is	
  freely	
  available	
  on	
  Github	
  
	
  
	
  
	
  



HITRAN  output  example  
Ozone  (O3)  from  JPL  database




Future  services


	
  
•  Including	
  GEISA	
  into	
  the	
  VAMDC	
  infrastructure	
  
	
  
•  GEISA	
  format	
  XSAMS	
  processor	
  

•  This	
  approach	
  can	
  be	
  generalized	
  to	
  any	
  format	
  
	
  
	
  
	
  



Data	
  cita@on	
  and	
  reproducibility	
  are	
  two	
  facets	
  of	
  the	
  same	
  problem	
  
•  Provide	
  somebody	
  with	
  all	
  the	
  elements	
  and	
  informa@on	
  about	
  the	
  produc@on	
  of	
  a	
  given	
  result.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Data	
  cita@on	
  &	
  Reproducibility	
  

	
  ≠	
  Repeatability	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Virtual	
  machines	
  and	
  containers	
  (e.g.	
  
Docker)	
  may	
  be	
  distributed	
  for	
  sharing	
  
processes:	
  
•  These	
  tools	
  work	
  as	
  black-­‐boxes	
  
•  Result	
  may	
  be	
  repeated,	
  but	
  
•  With	
  no	
  informa@on	
  this	
  is	
  useless	
  

for	
  our	
  purposes.	
  	
  

Data	
  cita@on	
  and	
  reproducibility	
  issues	
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Data	
  cita@on	
  and	
  reproducibility	
  issues	
  	
  

This	
  work	
  is	
  made	
  in	
  collabora@on	
  with	
  the	
  Research	
  Data	
  Alliance,	
  
since	
  2014	
  

We	
  applied	
  the	
  RDA	
  
recommenda@on	
  by	
  

implemen@ng	
  over	
  the	
  
VAMDC	
  infrastructure	
  a	
  

Query	
  Store	
  



The	
  VAMDC	
  Query	
  Store	
  

•  Query	
  Store	
  principles:	
  
•  Each	
  unique	
  query	
  will	
  be	
  associated	
  with	
  a	
  Persistent	
  Unique	
  Resolvable	
  Iden@fier	
  (PURI)	
  

•  The	
  landing	
  page	
  associated	
  with	
  the	
  PURI	
  resolu@on	
  gives	
  state	
  informa@on	
  about	
  the	
  Query	
  +	
  
bibliographic	
  informa@on	
  



The	
  VAMDC	
  Query	
  Store	
  

•  It	
  was	
  challenging	
  to	
  implement	
  the	
  Query	
  Store	
  on	
  VAMDC	
  (Distributed	
  infrastructure	
  
with	
  no	
  central	
  management	
  system)	
  

•  We	
  were	
  sub-­‐contractors	
  of	
  RDA-­‐EU3	
  project	
  

•  Architecture	
  +	
  source	
  code	
  +	
  documenta@on	
  on	
  hOps://github.com/VAMDC/QueryStore	
  	
  

•  Deployed	
  in	
  func@onal	
  valida@on	
  on	
  :	
  hOp://cite.vamdc.eu/	
  	
  
•  Service	
  both	
  human	
  &	
  machine	
  oriented.	
  	
  

•  Video	
  short	
  demonstra@on	
  at	
  hOps://www.youtube.com/watch?v=kDDWFpi22cU	
  
•  Full	
  video	
  tutorial	
  at	
  hOps://www.youtube.com/watch?v=OLe-­‐qcqCcCw&t=5s	
  	
  

•  Query	
  Store	
  principles:	
  
•  Each	
  unique	
  query	
  will	
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  associated	
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  Persistent	
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  Iden@fier	
  (PURI)	
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Applica@ons	
  of	
  the	
  Query	
  Store:	
  reproducibility	
  

A database may evolve over time 

NODE @me	
  

Alteration 

V1 V2 

Query The	
  same	
  query	
  submiOed	
  at	
  t1	
  and	
  t2	
  will	
  be	
  
associated	
  to	
  two	
  different	
  PURIs,	
  because	
  
between	
  t1	
  and	
  t2	
  the	
  version	
  of	
  the	
  base	
  
has	
  changed.	
  	
  

t1	
   t2	
  

•  Two	
  different	
  PURIs	
  for	
  the	
  same	
  query	
  is	
  a	
  warning	
  to	
  user:	
  something	
  has	
  changed.	
  Result	
  may	
  not	
  be	
  
reproducible.	
  

•  What	
  has	
  really	
  changed?	
  
•  The	
  altera@on	
  may	
  concern	
  He	
  and	
  the	
  query	
  is	
  on	
  H.	
  The	
  query	
  result	
  is	
  unchanged	
  even	
  if	
  the	
  Node	
  
version	
  (and	
  PURIs)	
  are	
  different.	
  

•  The	
  approach	
  described	
  in	
  New	
  model	
  for	
  datasets	
  cita6on	
  and	
  extrac6on	
  reproducibility	
  in	
  VAMDC,	
  
hOp://dx.doi.org/10.1016/j.jms.2016.04.009	
  (Arxiv	
  version:	
  	
  hOps://arxiv.org/abs/1606.00405)	
  is	
  a	
  
mechanisms	
  for	
  knowing	
  exactly	
  what	
  changed	
  between	
  v1	
  and	
  v2.	
  	
  



Applica@ons	
  of	
  the	
  Query	
  Store:	
  working	
  with	
  editors	
  
•  The	
  Query	
  Store	
  is	
  not	
  only	
  a	
  technical	
  R&D	
  challenge.	
  	
  

•  It	
  raises	
  ques@on	
  on	
  the	
  collabora@on	
  models	
  between	
  data	
  producers	
  &	
  editors.	
  
•  Editors	
  are	
  interested	
  by	
  the	
  Query	
  Store	
  for	
  the	
  Paper-­‐data	
  linking	
  from	
  their	
  website	
  and	
  for	
  building	
  

bibliometrics	
  informa@on	
  
•  What	
  is	
  the	
  collabora@on	
  model?	
  
•  Who	
  pay	
  for	
  data/metadata	
  storage	
  and	
  for	
  Query	
  Store	
  hos@ng?	
  
•  Ongoing	
  discussion	
  with	
  Elsevier.	
  	
  

•  Editors	
  may	
  connect	
  with	
  the	
  machine	
  oriented	
  Query	
  Store	
  Api	
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  machine	
  oriented	
  service	
  output	
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  Query	
  Store	
  is	
  not	
  only	
  a	
  technical	
  R&D	
  challenge.	
  	
  

•  It	
  raises	
  ques@on	
  on	
  the	
  collabora@on	
  models	
  between	
  data	
  producers	
  &	
  editors.	
  
•  Editors	
  are	
  interested	
  by	
  the	
  Query	
  Store	
  for	
  the	
  Paper-­‐data	
  linking	
  from	
  their	
  website	
  and	
  for	
  building	
  

bibliometrics	
  informa@on	
  
•  What	
  is	
  the	
  collabora@on	
  model?	
  
•  Who	
  pay	
  for	
  data/metadata	
  storage	
  and	
  for	
  Query	
  Store	
  hos@ng?	
  
•  Ongoing	
  discussion	
  with	
  Elsevier.	
  	
  

•  Editors	
  may	
  connect	
  with	
  the	
  machine	
  oriented	
  Query	
  Store	
  Api	
  

	
  	
  Example	
  of	
  machine	
  oriented	
  service	
  output	
  

Authors	
  may	
  cite	
  in	
  ar@cle	
  only	
  
the	
  UUIDs	
  
•  Delega@on	
  of	
  credits	
  applies:	
  

editors	
  may	
  use	
  this	
  service	
  
for	
  give	
  credits	
  to	
  all	
  the	
  
authors	
  of	
  paper	
  appearing	
  
into	
  the	
  bibtex.	
  

•  This	
  mechanisms	
  is	
  
transparent	
  and	
  easy	
  for	
  
authors	
  (only	
  a	
  string	
  to	
  cite	
  
vs.	
  dozen	
  of	
  papers).	
  

	
  



Strengths	
  of	
  the	
  Query	
  Store:	
  
•  The	
  QS	
  usage	
  is	
  transparent	
  for	
  users	
  (complexity	
  is	
  hidden).	
  	
  

•  Live	
  monitoring	
  of	
  all	
  the	
  queries	
  and	
  users	
  of	
  the	
  VAMDC	
  e-­‐infrastructure	
  
•  Data	
  providers	
  may	
  measure	
  their	
  impact	
  and	
  have	
  detailed	
  

sta@s@cs	
  of	
  usage.	
  	
  

•  It	
  will	
  be	
  easy	
  for	
  authors	
  to	
  cite	
  data	
  coming	
  from	
  VAMDC.	
  Credit	
  to	
  
producers	
  will	
  be	
  automa@c.	
  	
  


