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What are we trying to do?

• Bioinformatics!

• Science of storing, retrieving 
and analysing large amounts of 
biological information

• From molecules to medicine

• Interpreting human variation

• Smarter farming etc.
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Why consider programmatic access?



Browser interface

• Easy interaction

• Visual input and results interfaces

• Access to the latest versions of softwares and data



Browser interface - disadvantages

• Can only run one task at a time

• Repetitive analysis is tedious

• Limited workflow capabilities



Local install

• Download tools and data locally

• Run as many tasks as you have power for

• Easy integration into workflows



Local install - disadvantages

• Expertise/privileges might be needed

• Local compute and storage requirements

• How do you keep up to date?



Another approach programmatic access

• Interface with EMBL-EBI servers programmatically

• Use our compute, plus latest data

• Run many tasks simultaneously

• Easy to integrate in workflow/own website/frontend



Programmatic access - disadvantages

• Not unlimited access (though still more access than any 
other method)

• Little bit of programmatic knowledge still needed

• Still using our data



How does it work?



How does it work?



How does it work?



What are web services?

Web service = the server 
interface that responds to a 
defined request-response 
message system



Message systems

• Two main types of message systems

• SOAP

• REST

• Both (can) use HTTP as the protocol



SOAP

• Simple Object Access Protocol

• Wraps requests and responses in XML envelopes

• Definitions (eg parameters) described by a WSDL (Web 
Service Definition Language) for each service

• Historically popular, but now more commonly superseded 
by..



REST

• REpresentational State Transfer

• In most cases just uses URLs and HTTP verbs (GET, 
POST, PUT and DELETE)

• Lighter weight, quicker to process

• REST is actually a style, not a protocol, so services are 
described as RESTful, rather than implementing REST



REST examples

• EBI Search search for entries in our complete collection 

• https://www.ebi.ac.uk/ebisearch/ws/rest/?query=globin



REST examples

• dbfetch retrieve entries across our collection

• https://www.ebi.ac.uk/Tools/dbfetch/dbfetch/uniprotkb/WAP_RAT



Synchronous web services



But if the task takes too long..



Asynchronous web services

JobID

“Is JobID done?”

“Still cooking”



Asynchronous web services

“It’s ready!”

Retrieve JobID

“Is JobID done?”



How do I know which parameters to use?

• Look at documentation

• Use WSDL (for SOAP)

• But for REST? Might be a WADL Web Application 
Description Language

• Query parameters programmatically



Querying parameters

• Many web services return details of parameters when 
queried

• https://www.ebi.ac.uk/Tools/services/rest/ncbiblast/parameters/



Querying parameters

• https://www.ebi.ac.uk/Tools/services/rest/ncbiblast/parameterdetails/program/



Querying parameters

• These can be built into a website that uses the Swagger 
framework

• Creates interactive documentation



EBI Search swagger

• https://www.ebi.ac.uk/ebisearch/swagger.ebi



EBI Search swagger

• https://www.ebi.ac.uk/ebisearch/swagger.ebi



Results

• Most web services also give a choice of results

• Different formats eg. Raw text, XML

• Images, identifiers etc.



Steps...

Meta-
Information

• List parameters

• Get parameter details
→ Name, description, values...

Submission

• Run (Email, title, values...)

→ Job Identifier

• Check status
→ RUNNING, FINISHED, ERROR...

Results 
analysis

• List results available
→ Name, description, media type...

• Get result
→ Output, text, binaries (images)...

Input

parameters

Job identifier
(e.g. iprscan-S20110708-094729-0726-35857540-pg)



How do you use them in practice?



How do you use them in practice?

• Many ways to use them

• Generally incorporate the calls into a program or script

• Can be run from command line, or called from your own 
website, application or workflow

• Many EMBL-EBI services have example clients can be 
used as a guide, or even by themselves



Clients

• Available for a range of programming languages

• Python, PERL, Java etc. 

• Freely available to download, modify etc.



Sequence analysis tools web services

• Documentation and clients available at:

www.ebi.ac.uk/Tools/webservices



Demo

• BLAST search



Database 

selection

Sequence 

input

Program

Sequence type

38





Results



Results

Results tabs

Job Identifier



Results Visual Output

• Shows where the alignment is occurring in the sequences



Results Functional Predictions

• Domain and families predictions from InterPro



Now with web services..

• Download client from www.ebi.ac.uk/Tools/webservices

• Run without arguments to check usage/help

• Carry out search

• Email address

• Database (uniprotkb_swissprot)

• Sequence type/stype (protein)

• Program (blastp)

• Input sequence

http://www.ebi.ac.uk/Tools/webservices




Web Services workflow

$ncbiblast_lwp.pl --email email@example.org --program 

blastp --database uniprotkb_human --stype protein 

P01174.fasta

$wsdbfetch_soaplite.pl fetchData @<jobid>.ids.txt 

fasta > P01174search2016_05_15.fasta 

$kalign_soaplite.pl --email email@example.org 

P01174search2016_05_15.fasta



Web Services workflow

$ncbiblast_lwp.pl --email email@example.org --program 

blastp --database uniprotkb_human --stype protein 

P01174.fasta | wsdbfetch_soaplite.pl fetchData @-

fasta | kalign_soaplite.pl --email email@example.org 

-



Workflows

Taverna Galaxy



Tips and pitfalls



Parallelising and batch running

•

• Sequence analysis tools generally have limit of 30 
simultaneous jobs

• Going beyond this can affect your job speed and if 
disruptive you may be blocked

•
multiples eg BLAST2GO or runIPRscan



Parallelising and batch running

• Use script to automate new job submissions, iterating input 
files

• When status FINISHED, submit new job.

• Use short cuts in clients to make things easier

• Eg --multifasta flag - allows input to be a file containing 
multiple fasta format sequences, client will work through 
sequentially

• Split input into 30 files, launch 30 --multifasta jobs



Bring back only the results you need

• By default all outputs are sent back, including graphics

• You can reduce space/transfer by just returning output of 
interest

• Eg ID list, BLAST report etc.

• --polljob --outformat ids --jobid <jobID>

• Check what result types are available

• --resultTypes --jobid <jobID>



Error messages three levels

• Client

• May return error on invalid/missing parameters etc.

• Web service/server

• May return error if problem with connectivity/bad http

• Failed validation 

• Tool

• May return error if problem running/completing the job



Common errors

• NOT_FOUND

• Check jobID

• Check submission date results only stored 7 days

• ERROR/FAILURE

• Check parameters/input validation might have failed

• FINISHED, but results include .error.txt file

• Check error message

• Check input correct format, too large?

• Check tool usage right tool for the task?



Where to get help



Getting help

• Documentation available via Help & Documentation link

• Helpdesk available via Feedback button or

• Current Protocols in Bioinformatics: Unit 3.12 Using 
EMBL-EBI Services via Web Interface and 
Programmatically via Web Services

www.ebi.ac.uk/support/
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