
JAQPOT Web Services 
An	  Implementa+on	  of	  the	  OpenTox	  Applica+on	  Programming	  	  
Interface	  for	  On-‐line	  Predic+on	  of	  Toxicological	  Proper+es 

About	  
The	  landscape	  of	  predic0ve	  toxicology	  has	  u7erly	  changed	  a8er	  the	  comple0on	  of	  the	  FP7-‐funded	  
EU	   research	   project	   OpenTox	   [1]	   which	   established	   new	   standards	   for	   systems	   of	   distributed	  
toxicological	   computa0on.	   JAQPOT	   is	   a	   bundle	   of	   web	   services,	   compliant	   to	   the	   OpenTox	  
Applica0on	   Programming	   Interface	   [2]	   and	   provides	   access	   to	  Machine	   Learning	   algorithms	   and	  
data	  processing	  rou0nes	  par0cularly	  tailored	  to	  the	  needs	  of	  predic0ve	  toxicology.	  End-‐users	  may	  
exploit	   its	   func0onali0es	   either	   through	   web	   interfaces	   or	   programma0cally.	   Toxicologists,	  
biologists	  and	  other	  scien0sts	  can	  make	  the	  best	  out	  of	  their	  data	  using	  a	  transparent,	  modular	  and	  
interoperable	   computa0onal	   plaQorm	   on	   the	   web.	   Confiden0al	   in-‐house	   data	   can	   also	   be	  
integrated	  securely	  by	  means	  of	  an	  access	  control	  infrastructure	  based	  on	  Single	  Sign-‐On.	  
	   	   	   JAQPOT	   is	   available	   online	   at	   h7p://opentox.ntua.gr:8080	   and	   is	   accessible	   through	   its	   REST	  
interface,	  or	  can	  be	  downloaded	  from	  h7ps://github.com/alphaville/jaqpot3	   	  and	  installed	  locally	  
on	   one’s	   LAN	   following	   the	   instruc0on	   found	   at	   h7p://opentox.ntua.gr/blog/14-‐standalone-‐
installa0on-‐jaqpot3.	  

Machine	  Learning	  Algorithms	  
JAQPOT	   provides	   access	   to	   a	   number	   of	   algorithms	   for	   model	   training	   and	   data	   preprocessing.	  
According	  to	  the	  OpenTox	  API	  v1.2	  algorithms	  interface.	  

Descrip6on	   Method	   URI	   Result	  
Get	  a	  list	  of	  the	  
URIs	  of	  all	  available	  
algorithms	  

GET	   /algorithm List	  of	  all	  algorithm	  URIs	  or	  RDF	  
representa0on	  of	  specific	  types	  in	  
presence	  of	  a	  query	  parameter.	  

Get	  the	  ontological	  
representa0on	  of	  
an	  algorithm	  

GET	   /algorithm/{id} Algorithm	  representa0on	  in	  one	  of	  the	  
supported	  MIME	  types.	  

Apply	  the	  algorithm	   POST	   /algorithm/{id} The	  result	  is	  either	  a	  model	  URI,	  a	  dataset	  
URI	  or	  a	  feature	  URI	  depending	  on	  the	  
specifica0ons	  of	  the	  algorithm.	  Long-‐
running	  processes	  return	  the	  URI	  of	  a	  
Task.	  

<http://opentox.ntua.gr:8080/algorithm/svm> 
  a       ota:EagerLearning , ot:Algorithm , ota:Regression , ota:SingleTarget ; 
  rdfs:comment "Representation automatically generated by ToxOtis."^^xsd:string; 
  dc:date "Mon Apr 29 16:50:25 EEST 2013"^^xsd:dateTime ; 
  dc:description "Algorithm for training …"^^xsd:string ; 
  dc:identifier "http://opentox.ntua.gr:8080/algorithm/svm"^^xsd:anyURI ; 
  dc:publisher "http://opentox.ntua.gr:8080/"^^xsd:string ; 

This	  is	  an	  excerpt	  from	  the	  ontological	  representa0on	  of	  the	  SVM	  algorithm	  of	  JAQPOT:	  

The	  tuning	  parameters	  of	  an	  algorithm	  (e.g.	  the	  gamma	  parameter	  of	  an	  SVM	  algorithm)	  have	  an	  
ontological	  representa0on	  as	  well.	  Here	  is	  an	  example:	  

<http://opentox.ntua.gr:8080/prm/svm_gamma> 
  a       ot:Parameter ; 
  rdfs:comment "Only strictly positive values are acceptable"^^xsd:string ; 
  dc:description "Gamma Parameter for the SVM kernel"^^xsd:string ; 
  dc:identifier "http://opentox.ntua.gr:8080/prm/svm_gamma"^^xsd:anyURI ; 
  dc:title "gamma"^^xsd:string ; 
  ot:paramScope "OPTIONAL"^^xsd:string ; 
  ot:paramValue "1.5"^^xsd:double . 

The	  following	  algorithms	  are	  available	  in	  JAQPOT:	  
•  Fast	  RBF	  Neural	  Networks:	  The	  algorithm	  is	  based	  on	  the	  subtrac0ve	  clustering	  technique	  and	  

has	   a	   number	   of	   advantages	   compared	   to	   the	   tradi0onal	   learning	   algorithms	   including	   faster	  
training	   0mes	   and	   more	   accurate	   predic0ons.	   Due	   to	   these	   advantages	   the	   method	   proves	  
suitable	  for	  developing	  models	  for	  complex	  nonlinear	  systems	  [3].	  

•  Par6al	   Least	   Squares:	   PLS	   is	   a	   standard,	   widely	   used	   supervised	   algorithm	   for	   dimension	  
reduc0on	  on	  datasets.	  

•  Scaling:	  This	  web	  service	  is	  intended	  to	  scale	  the	  numeric	  values	  of	  an	  OpenTox	  dataset	  within	  a	  
specified	  range.If	  not	  otherwise	  specified	  by	  the	  client,	  this	  range	  is	  assumed	  to	  be	  [-‐1,1].	  Scaling	  
is	   necessary	   for	   algorithms	   like	   SVM	   and	   Neural	   Networks	   as	   it	   substan0ally	   improves	   the	  
accuracy	  of	  the	  trained	  models.	  

•  Support	  Vector	  Machines	  
•  Missing	  Value	  Replacer:	  Replaces	   the	  missing	  values	   in	  a	  dataset	  using	   the	  means-‐and-‐modes	  

technique.	  
•  Leverage:	  Algorithm	  for	  the	  es0ma0on	  of	  the	  Domain	  of	  Applicability	  of	  a	  model.	  
•  Mul6ple	  Linear	  Regression	  

Train,	  Evaluate	  and	  Use	  (Q)SAR	  Models	  
in	  JAQPOT	  

This	  request	  will	  return	  a	  token	  to	  the	  client	  (if	  the	  provided	  creden0als	  are	  correct).	  For	  instance:	  

curl -X POST https://opensso.in-silico.ch/opensso/identity/
authenticate?uri=service=openldap -k -d username=guest -d 
password=guest 

Before	  the	  users	  can	  use	  any	  of	   the	  services	  of	   JAQPOT	  they	  should	  authen0cate	  their	  creden0als	  
against	   the	  SSO	  server	  of	  OpenTox	  and	   receive	  an	  authen0ca0on	   token:	  Here	   is	  an	  example	  cURL	  
request:	  

token.id=AQIC5wM2LY4Sf…b79U8OjM.*AAJTSQACMDE.* 

curl -X POST http://opentox.ntua.gr:8080/algorithm/fastRbfNn  
-d dataset_uri=http://apps.ideaconsult.net:8080/ambit2/dataset/R545  
-d prediction_feature=http://apps.ideaconsult.net:8080/ambit2/
feature/22200 -d a=1.0 -d b=0.86 -d e=0.6 
-H "subjectid:AQIC5wM2L…CMDE.*" -H Accept:text/uri-list 

This	  token	   is	  passed	  to	  the	  algorithm	  service	  using	  the	  Header	  subjectid	  along	  with	  the	  tuning	  
parameters	  of	  the	  algorithm,	  the	  URI	  of	  the	  dataset	  and	  the	  URI	  of	  the	  target	  feature.	  

This	  will	  return	  the	  URI	  of	  a	  task	  which	  upon	  comple0on	  will	  return	  the	  URI	  of	  a	  model.	  
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A	   simple	   HTML	   interface	   has	   also	   been	   setup	   for	   easier	  
consump0on	  of	  the	  web	  services.	  	  

DEFAULT	  POLICY:	  Unless	  otherwise	  specified	  by	  
the	  client,	  once	  a	  new	  model	  is	  created	  it	  can	  be	  
accessed	  only	  by	  its	  creator.	  

POLICIES	  define	  who	  and	  how	  can	  access	  a	  
resource	  (e.g.	  a	  Model).	  Only	  the	  creator	  of	  
a	  resource	  can	  modify	  the	  policy	  for	  it.	  
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ToxO6s-‐core	  

ToxO6s-‐DB	  

curl -X POST opentox.ntua.gr:8080/model/005cb503 
-30ed-4792-9de6-3b0e948969de-d dataset_uri= 
apps.ideaconsult.net:8080/ambit2/dataset/R545 -H 
"subjectid:AQIC5wM2L…CMDE.*" -H Accept:text/uri-list 

Use	  a	   (Q)SAR	  model	   to	  perform	  a	  predic0on	   (This	  will	   create	   a	  new	  dataset	  
were	  the	  es0mated	  proper0es	  and	  the	  corresponding	  experimental	  values	  –	  if	  
any	  –	  are	  stored	  ):	  

The	  client	  can	  monitor	  the	  progress	  of	  a	  running	  
task	  through	  the	  Task	  interface.	  
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