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Abstract	
  
	
  
Taxon	
   names	
   provide	
   key	
   ontologies	
   on	
   connecting	
   biodiversity	
   data.	
   The	
  
absence	
   of	
   an	
   appropriate	
   global	
   name-­‐reference	
   system1	
  hinders	
   an	
   efficient	
  
and	
   dynamic	
   cross-­‐referencing	
   of	
   taxon	
   names,	
   the	
   functional	
   re-­‐use	
   of	
  
biodiversity	
  information	
  and	
  a	
  single	
  access	
  to	
  'all	
  names	
  in	
  use'.	
  It	
  also	
  hinders	
  
the	
   further	
   development	
   of	
   a	
   communal	
   (virtual)	
   research	
   environment,	
  
supporting	
  science	
  as	
  a	
  community	
  effort.	
  
Global	
   Names	
   (Architecture)	
  would	
   like	
   to	
   create	
  more	
   stability,	
   compatibility	
  
and	
  community	
   in	
  names	
  resolution,	
  by	
   including	
  an	
  objective	
  (nomenclatural)	
  
layer,	
  stabilising	
  the	
  cross-­‐referencing	
  of	
  taxon	
  names	
  and	
  by	
  including	
  advanced	
  
indexing	
   services	
   for	
   name	
   discovery,	
   recognition	
   and	
   re-­‐use,	
   which	
   will	
   also	
  
optimise	
  the	
  use	
  and	
  uptake	
  of	
  all	
  associated	
  biodiversity	
  information.	
  
GN(A)	
   will	
   optimise	
   the	
   discovery	
   and	
   integration	
   of	
   biodiversity	
   data	
   by	
  
developing	
  and	
   improving	
  authority	
   files	
  and	
  names	
  backbones	
   (like	
  CoL,	
  PESI	
  
and	
   WoRMS),	
   checklist	
   mapping	
   routines	
   and	
   repositories	
   (like	
   the	
   GBIF	
  
Checklist	
   Bank),	
   harmonise	
   web	
   portal	
   APIs,	
   build	
   workflows	
   to	
   secure	
   the	
  
proper	
   resolution	
   and	
  data	
   cleaning	
   for	
   e-­‐Science	
   application,	
   and	
   support	
   the	
  
on-­‐going	
   virtualisation	
   of	
   the	
   research	
   domain.	
   It	
   will	
   advance	
   the	
   names	
  
architecture	
   set	
   up	
   towards	
   a	
   global	
   names	
   references	
   system,	
   including	
  
necessary	
   components	
   like	
   the	
   Global	
   Names	
   Usage	
   Bank	
   (GNUB)	
   and	
   Global	
  
Names	
  Index	
  (GNI).	
  
	
  
	
  

Introduction	
  &	
  Background	
  
	
  
Linnaeus'	
  system	
  of	
  Latinized	
  scientific	
  names	
  for	
  organisms	
  is	
  one	
  of	
  the	
  most	
  
enduring	
  and	
  universal	
   standards	
   in	
   science	
  and	
   can	
   serve	
  as	
   a	
  near	
  universal	
  
system	
   of	
   metadata	
   for	
   biodiversity	
   information.	
   The	
   Global	
   Names	
  
infrastructure	
   (GN)	
   is	
   an	
   internationally	
   supported	
   concept	
   to	
   build	
   a	
   names-­‐
based	
   cyber-­‐infrastructure	
   that	
   will	
   act	
   as	
   a	
   virtual	
   layer	
   that	
   uses	
   expert	
  
systems	
  to	
  interconnect	
  distributed	
  data,	
  making	
  it	
  discoverable	
  and	
  actionable.	
  
It	
   is	
  generally	
   regarded	
   that	
  a	
  names-­‐based	
  cyber-­‐infrastructure	
   is	
  a	
  necessary	
  
component	
   of	
   the	
   Big	
   Data	
   world	
   for	
   biology.	
   Such	
   an	
   infrastructure	
   must	
  
address	
  problems	
  with	
  names	
  as	
  metadata	
  (overcoming	
  the	
  one	
  name	
  for	
  many	
  
species	
   and	
  many	
   name	
   for	
   one	
   species	
   problems),	
   transform	
   names	
   to	
   bring	
  
them	
   up	
   to	
   date	
   with	
   current	
   taxonomic	
   standards.	
   The	
   infrastructure	
   can	
  
monitor	
  and	
  capture	
  metadata	
  from	
  digital	
  resources,	
  taxonomically	
  update	
  and	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
   Currently	
   name	
   resolution	
   takes	
   place	
   at	
   the	
   conceptual	
   level,	
   which	
   is	
   due	
   to	
   change	
   (never	
   fixed	
  

ground),	
   subjective	
   (depending	
   your	
   classification	
   and	
  mapping	
   algorithm),	
   incomplete,	
   unconnected	
  
and	
  redundant	
  (many	
  local	
  (distributed)	
  implementations).	
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cross-­‐link	
   electronic	
   datasets	
   of	
   relevance	
   to	
   biodiversity,	
   and	
  make	
   discovery	
  
metadata	
   available	
   to	
   the	
   Linked	
   Open	
   Data	
   Cloud.	
   The	
   infrastructure	
   will	
  
transform	
   multiple	
   overlapping	
   freestanding	
   taxonomic	
   databases,	
   digital	
  
resources,	
   and	
   services	
   into	
   a	
   virtual	
   pool;	
   and	
   through	
   it	
   accelerate	
   access	
   to	
  
available	
   information	
  on	
  any	
   taxon.	
  As	
  such,	
  GN	
  will	
  be	
  a	
  part	
  of	
   the	
  processes	
  
that	
  will	
   transform	
   life	
   sciences	
   into	
  a	
  more	
  unified	
  and	
  data-­‐centric	
   "Big	
  New	
  
Biology".	
  
The	
  Global	
  Names	
  Architecture	
  is	
  a	
  multi	
  layered	
  architecture	
  taking	
  care	
  about	
  
different	
  aspects	
  on	
  creating	
  and	
  managing	
  controlling	
  taxonomic	
  ontologies	
  and	
  
developing	
   the	
   relevant	
   strategies	
   and	
   (open)	
   semantics	
   for	
   efficiently	
   sharing	
  
and	
  integrating	
  biodiversity	
  data.	
  
The	
  Encyclopedia	
  of	
  Life	
  (EoL)	
  and	
  the	
  Global	
  Biodiversity	
   Information	
  Facility	
  
(GBIF)	
  conceived	
  the	
  Global	
  Names	
  Architecture.	
  In	
  Europe	
  the	
  GNA	
  efforts	
  are	
  
extensively	
   supported	
   by	
   the	
   pan-­‐European	
   Species-­‐directories	
   Infrastructure	
  
(PESI)	
  project,	
  within	
  the	
  ViBRANT	
  project	
  and	
  via	
   the	
  European	
  contributions	
  
to	
  GBIF-­‐ECAT.	
  	
  
In	
   2011,	
   the	
   US	
   National	
   Science	
   Foundation	
   invested	
   in	
   the	
   US-­‐based	
   Global	
  
Names	
  project2	
  attempting	
   to	
   provide	
   an	
   infrastructure	
   for	
   unifying	
   taxonomic	
  
databases	
   and	
   services	
   for	
   managers	
   of	
   biological	
   information,	
   especially	
  
improving	
   the	
   imbedding	
   of	
   the	
   nomenclators	
   within	
   the	
   Global	
   Names	
  
Architecture.	
  
The	
   here	
   proposed	
   European	
   contribution	
   to	
   the	
   Global	
   Names	
   Architecture,	
  
provisionally	
   called	
  GN-­‐EU,	
   is	
   supposed	
   to	
  proceed	
   from	
   this	
  US	
  Global	
  Names	
  
effort,	
   but	
   adapted	
   to	
   the	
  European	
  political	
   and	
   infrastructural	
   landscape	
   and	
  
requirements.	
   It	
   will	
   transform	
   the	
   prototype	
   developments	
   into	
   a	
   persistent	
  
infrastructure	
  that	
  will	
  improve	
  visibility,	
  integration	
  and	
  re-­‐use	
  of	
  biodiversity	
  
information,	
   providing	
   a	
   robust	
   virtual	
   environment	
   for	
   nomenclators,	
  
particularly	
  profiling	
  ZooBank	
  as	
  a	
  registration	
  service	
  for	
  names	
  of	
  animals,	
  and	
  
an	
   array	
   of	
   other	
   names-­‐based	
   tools	
   and	
   services	
   that	
   have	
   demonstrated	
   the	
  
value	
  of	
  a	
  names-­‐based	
  approach	
  to	
  biodiversity	
  data	
  management.	
  This	
  will	
  be	
  
done	
   in	
   collaboration	
   with	
   the	
   US-­‐based	
   Global	
   Names	
   project,	
   sharing	
   all	
  
software	
  and	
  content,	
  which	
  is	
  openly	
  available.	
  
To	
   illustrate	
   the	
   potential	
   of	
   a	
   names-­‐based	
   infrastructure,	
   one	
   component	
  
would	
  be	
  tools	
  and	
  services	
  that	
  can	
  be	
  applied	
  to	
  a	
  wide	
  diversity	
  of	
  file	
  types	
  in	
  
a	
   heterogeneous	
   storage	
   environments,	
   capable	
   of	
   recognizing	
   the	
   file	
   types,	
  
opening	
   the	
   files,	
   and	
   then	
  applying	
  algorithms	
   that	
   recognize	
  names	
   (because	
  
they	
   occur	
   in	
   the	
  Global	
  Names	
   infrastructure)	
   or	
   discovery	
   names	
   because	
   of	
  
their	
  distinctive	
  format.	
  Names	
  can	
  be	
  extracted	
  an	
  associated	
  with	
  data	
  centres,	
  
data	
   files,	
   or	
   atoms	
   of	
   data	
   and	
   made	
   available	
   through	
   User	
   Interfaces,	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2 NSF grant: DBI-1062387  –  http://globalnames.org	
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Application	
  Interface	
  Services,	
  or	
  to	
  the	
  Linked	
  Open	
  Data	
  Cloud,	
  where	
  they	
  can	
  
act	
   as	
   discovery-­‐level	
   metadata.	
   Such	
   tools	
   are	
   scalable,	
   replacing	
   very	
   costly	
  
manual	
  addition	
  of	
  metadata.	
   	
  Prototypes	
  have	
  already	
  been	
  developed	
  and	
  are	
  
being	
   positioned	
   as	
   automated	
   metadata	
   discovery	
   tools	
   for	
   the	
   NSF	
   Data	
  
Conservancy	
   project,	
   and	
   now	
   ready	
   for	
   improvement	
   into	
   scalable	
   indexing	
  
services.	
  	
  
	
  
	
  

Progress	
  in	
  ViBRANT	
  
	
  
During	
   the	
  ViBRANT	
  project	
   several	
   contributions	
  have	
  been	
  made	
   supporting	
  
the	
  further	
  setup	
  and	
  development	
  of	
  Global	
  Names	
  Europe.	
  These	
  include:	
  
	
  
(1)	
   In	
  collaboration	
  with	
  GN-­‐US	
  at	
  26	
  March	
  2013	
  a	
  bid	
  was	
  prepared	
  for	
  the	
  DG	
  

CONNECT	
   call	
   for	
   "Consultation	
   on	
   Research	
   Data	
   Infrastructures:	
  
Framework	
  for	
  Action"3.	
  

	
  
(3)	
   A	
   brainstorm	
   session	
   was	
   held	
   at	
   2	
   August	
   2013	
   in	
   the	
   Natural	
   History	
  

Museum	
  in	
  London	
  on	
  the	
  relevance	
  of	
  Global	
  Names	
  Europe	
  with	
  partners	
  
from	
  RBINS,	
  NHM,	
  Kew	
  and	
  OU.	
  

	
  
(4)	
   On	
  the	
  BIH2013	
  conference	
  at	
  3-­‐6	
  September	
  2013	
  in	
  Rome	
  4,	
  as	
  part	
  of	
  the	
  

demand	
  to	
  support	
   the	
   formation	
  of	
  H2020	
  consortia,	
   the	
  PESI	
  consortium	
  
launched	
   'PESI	
   Plus'	
   as	
   an	
   input	
   to	
   the	
   H2020	
   preparations,	
   including	
   a	
  
contribution	
  to	
  a	
  (global)	
  names-­‐based	
  architecture	
  for	
   linking	
  biodiversity	
  
data	
  (Global	
  Names)5.	
  

	
  
(5)	
   GN-­‐EU	
  was	
   invited	
   at	
   the	
   COOPEUS6	
  meeting	
   at	
   18-­‐20	
   September	
   2013	
   in	
  

Madrid,	
   in	
   a	
   side-­‐session	
   of	
   the	
   EGI-­‐Technical	
   Forum7,	
   to	
   highlight	
   its	
  
collaboration	
  with	
  outer	
  European	
  partners	
  on	
  developing	
  the	
  Global	
  Names	
  
Architecture.	
  

	
   As	
  a	
  result	
  Global	
  Names	
  was	
  successfully	
  included	
  at	
  the	
  COOPEUS	
  agenda	
  
and	
  GN-­‐US	
  was	
  invited	
  for	
  the	
  COOPEUS	
  annual	
  meeting	
  (25-­‐27	
  September	
  
2013)	
  in	
  Colorado	
  to	
  join	
  LifeWatch	
  relevant	
  discussions.	
  

	
   In	
   addition,	
   an	
   interesting	
   collaboration	
   with	
   EUDAT	
   was	
   kicked-­‐off,	
   a	
  
project	
  that	
  provides	
  substantial	
  support	
  on	
  building	
  data	
  infrastructures	
  for	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3	
   https://ec.europa.eu/digital-agenda/en/content/consultation-research-data-infrastructures-framework-action	
  
4 http://conference.lifewatch.unisalento.it/index.php/EBIC/BIH2013	
  
5 http://h2020.myspecies.info/content/pesi-plus-pesi-inspire-lifewatch-eu-bon	
  
6	
   http://www.coopeus.eu	
  
7 http://go.egi.eu/tf2013	
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researchers.	
  LifeWatch	
   is	
  a	
  partner	
   in	
  EUDAT8	
  and	
  PESI	
  (incl.	
  GN-­‐EU)	
   is	
  on	
  
the	
  LifeWatch	
  roadmap.	
  This	
  could	
  be	
  a	
  good	
  starting	
  point	
  for	
  the	
  GNUB.	
  It's	
  
proposed	
   to	
   fill-­‐in	
   a	
   EUDAT	
   survey 9 	
  to	
   express	
   our	
   interests	
   and	
  
requirements	
  on	
  data	
  infrastructures.	
  

	
  
(4)	
   A	
  charter	
  for	
  a	
  Global	
  Names	
  (Architecture)	
  Interest	
  Group10	
  in	
  RDA	
  was	
  

positively	
  received	
  and	
  is	
  reviewed	
  by	
  the	
  TAB	
  and	
  Council	
  (see	
  below).	
  
	
  

	
  
	
  
(5)	
   At	
  the	
  upcoming	
  TDWG	
  conference	
  in	
  Florence	
  (28	
  October	
  -­‐	
  1	
  November	
  

2013)11	
  a	
  session	
  will	
  be	
  held	
  on	
  "Developing	
  a	
  names-­‐based	
  architecture	
  for	
  
linking	
  biodiversity	
  data"12.	
   	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8	
   http://www.eudat.eu	
  
9	
   http://www.eudat.eu/news/have-say-selection-and-development-next-set-eudat-services	
  
10	
   https://www.rd-alliance.org/internal-groups/global-names-architecture-ig.html	
  
11	
   http://www.tdwg.org/conference-2013	
  
12	
   https://mbgserv18.mobot.org/ocs/index.php/tdwg/2013/schedConf/trackPolicies - track21	
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TDWG	
  "Names	
  session"	
  details:	
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Global	
  Names	
  Europe	
  partnership	
  
	
  
So	
  far	
  the	
  Global	
  Names	
  Europe	
  network	
  consists	
  of:	
  
	
  

• Nicola	
  Nicolson,	
  Alan	
  Paton	
  &	
  Paul	
  Kirk	
  –	
  Kew	
  Garden	
  
• Ellinor	
  Michel	
  –	
  NHM	
  London	
  
• Dauvit	
  King	
  –	
  Open	
  University	
  
• Donat	
  Agosti	
  	
  –	
  Plazi	
  
• Lyubo	
  Penev	
  –	
  Pensoft	
  
• Yde	
  de	
  Jong	
  	
  –	
  PESI	
  

	
  
	
  
.	
  .	
  .	
  more	
  to	
  follow.	
  
	
  
	
  
At	
  global	
  level	
  the	
  Global	
  Names	
  consortium	
  so	
  far	
  exists	
  of	
  GN-­‐US	
  and	
  GN-­‐EU	
  
(proposed	
  here).	
  Also	
  China	
  (GN-­‐CN),	
  New	
  Zealand	
  (GN-­‐NZ)	
  and	
  Korea	
  (GN-­‐KR)	
  
showed	
  interest.	
  GN-­‐CN	
  is	
  supported	
  by	
  the	
  Chinese	
  Academy	
  of	
  Sciences,	
  GN-­‐NZ	
  
is	
  supported	
  by	
  LandCare	
  Research	
  and	
  has	
  already	
  a	
  EU	
  liaison	
  project	
  via	
  
PaceNet,	
  GN-­‐KR	
  support	
  is	
  given	
  via	
  the	
  Korean	
  GBIF	
  node.	
  


