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What are web services? 

Source:Radar Networks & Nova Spivack, 2007 



Web services are systems that allow communication between several 

computers over the web, and allow the user to access information directly 

from within other applications. 

What are web services? 



 

 



What are web services? 

Simple Object Access Protocol 

protocol 

only XML 

WSDL (web service description language)  

HTTP, SMTP, ... 

additional features on security, 

transaction,   

Representation State Transfer 

architectural style 

XML, JSON, etc... 

only over HTTP 



Examples from everyday live: 
 

- Google Maps 

http://maps.googleapis.com/maps/api/geocode/json?address=oostende 

- Openweathermap 

http://api.openweathermap.org/data/2.5/weather?q=Oostende&mode=xml&app

id=2de143494c0b295cca9337e1e96b00e0 

- Twitter 

https://api.twitter.com/1.1 

- Google  

https://developers.google.com/apis-explorer/#p/ 

- Facebook  
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Geospatial web services 

 

• OGC: Open Geospatial Consortium 

 

• Standards for: 

– Data Discovery:  

• CSW = Catalog Services for the Web 

 

– Data Visualization: 

• WMS= Web Mapping Services 

 

– Data Access:  

• WMS= Web Feature Services 

 

 



• WMS = Web Mapping Services 

– Request to a web service for an image of a map 

 

Geospatial web services: WMS 

http://geo.vliz.be/geoserver/Ecoregions/wms?service=WMS 
&version=1.1.0 
&request=GetMap 
&layers=Ecoregions:ecoregions 
&styles= 
&bbox=-180.0,-89.9,180.0,86.919 
&width=671 
&height=330 
&srs=EPSG:4326 
&format=application/openlayers 



• WFS = Web Feature Services 

– Request to a web service for attribute information 

   (GetCapabilities, DescribeFeatureType, GetFeature,  GetGMLObject) 

Geospatial web services: WMS 

http://geo.vliz.be/geoserver/wfsrequest=getfeature 
&service=WFS 
&version=1.1.0 
&typeName= 
   Ecoregions:ecoregions 
&outputFormat=kml 
&filter= 
  <PropertyIsEqualTo> 
    <PropertyName>Mrgid 
      </PropertyName> 
    <Literal>21912</Literal> 
      </PropertyIsEqualTo> 



Why do we need web services in LW? 



Say, a certain scientist has a certain question: 

 What is the maximum and minimum salinity where 

 organisms with DNA seq homology above x% with this DNA

  seq. have been found? 

 

To solve this question you need: 

Genomic, taxonomic, biogeographic & environmental data 

 

? Where is this data available?  distributed repositories 

 

? Do you have access to the data?  sometimes poor 

 

? How to piece all data together to form a coherent answer? 

 

Why do we need web services in LW? 



Where to find web services? 

Catalogues with relevant web services: 

 

• BiodiversityCatalogue 

• Focus on biodiversity science web services 

• https://www.biodiversitycatalogue.org/ 

 

• BioCatalogue  

• Focus on life science web services 

• https://www.biocatalogue.org/ 

 

 

Both catalogues are community-oriented websites where service 

providers and community experts can register and curate 

services, and where users can discover them. 
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Where to find web services? 

Geographic web services are listed in numerous spatial data 

catalogues, often with a specific contextual scope. 

 

• GeoNetwerk Opensource 

• Offers catalogue applications for managing spatially 
referenced resources and documenting their web 
service parameters. 

• Example:  http://geonetwork.vliz.be 

 

 

Specifications of the geographic web services are specified by 

the OGC standards (http://www.opengeospatial.org/). 
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How to connect web services into 
workflows? 

• myExperiment  

• find, use and share scientific workflows 

• http://www.myexperiment.org/home 

 

• BioVeL Portal 

• run scientific workflows 

• https://portal.biovel.eu/ 

 

• Taverna Workbench 

• design and execute scientific workflows 

• http://www.taverna.org.uk/ 
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Belgian LifeWatch e-Lab 

http://www.lifewatch.be/data-services/ 
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Increased data access: data systems are interconnected and 

accessible in one place (both local and global data systems) 

Flemish Ecological Network  
Marine and Terrestrial Biological Valuation maps 

Administrative boundaries 
Biogeographical classification 

Belgian LifeWatch e-Lab 



Increased data access: data systems are interconnected and 

accessible in one place (both local and global data systems) 

 

Data standardization  

Quality control 

Visualization 

Data analysis 

Retrieval of additional data 

 

Available through an online interactive data portal: 

   

  http://www.lifewatch.be/data-services 

 

 

 

 

Belgian LifeWatch e-Lab 
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Belgian LifeWatch e-Lab 

 Data validation and QC services 

 

 

 

 



Belgian LifeWatch e-Lab 

 MarineRegions gazetteer services 

 

 

 

 



Belgian LifeWatch e-Lab 

 Taxon observations 

 

 

 

 



Belgian LifeWatch e-Lab 

 Taxon services 

 

 

 

 



Belgian LifeWatch e-Lab 

 Tidal services 

 

 

 

 



Belgian LifeWatch e-Lab 

 Geographical services 



Belgian LifeWatch e-Lab 
 Geographical services – Environmental data 

 

 

 

 



Belgian LifeWatch e-Lab 

filename  = input file, file you uploaded 
 

resultreport  = overview of job properties, requested services, a preview of the result 
    file, how many data records each selected service could add,  
    explanation of the added fields 
 

resultfile   = input file + additional data requested through selected web services 
 

status   = pending, done, error 



Belgian LifeWatch e-Lab 



Belgian LifeWatch e-Lab 



Concatenated use of the data services 

You upload a list with marine place 

names (e.g. North Sea, Atlantic 

Ocean) and want to know which 

species have already been observed 

in these areas and how many times 

(based on OBIS). 

 
 

Developed data services: 

1. Get lat-lon by name 
2. Taxon list of a certain region 

Place name MRGID 
# of observations in 
OBIS + species list 

1. 2. 



http://www.lifewatch.be/data-services 
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1. Get lat-long by mrgid 
2. Taxon list of a certain 

region 

http://www.lifewatch.be/data-services 
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http://www.lifewatch.be/data-services 



List of species for 
the North Sea 

Number of observations for 
that species in the North Sea 



Future data services 

More data bases and data systems will become interlinked and 

accessible through the LifeWatch data services: 

 

• Both European and global data 

 

• Both marine and terrestrial data 

 

• Taxonomic, biogeographic, ecological and genomic data 

 

 

More data services are being developed, based on the needs 

identified by the scientific community. 



Future data services 

The ultimate goal is to answer complex scientific questions: 

 

• If I take a benthos sample in the North Sea, which species 

can I expect? 

 

• Which invasive pelagic species are known to occur in the 

Black Sea? 

 

• Give me the maximum and minimum salinity where 

organisms with DNA seq homology above x% with this DNA 

seq. (=seqA) have been found. 

 

• Etc. 

 



 Give me the maximum and minimum salinity where 

 organisms with  DNA seq homology above x% with this 

 DNA seq. (=seqA) have been found. 

 

Step1: use seqA in blast / fasta against genbank  

– get list of genbank entries above cut-off 

Step2: feed list to WoRMS hierachy match 

– get list of taxa & specimens matching this seq.list  

Step3: feed list to EurOBIS mapping tool 

– get list of observations (positions, map, UW features) 

Step4: spatial query to environmental databases 

– select min/max salinity at these positions 

 

Future data services 



LifeWatch Marine VRE 

http://marine.lifewatch.eu/ 

Virtual 
Research 
Environment 



LifeWatch Marine VRE 
Virtual 
Research 
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LifeWatch Marine VRE 
Virtual 
Research 
Environment 



LifeWatch Marine VRE 
Virtual 
Research 
Environment 



LifeWatch Marine VRE 
Virtual 
Research 
Environment 



LifeWatch Marine VRE 
Virtual 
Research 
Environment 


