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neuGrid
• Recent progress in 

neuroimaging 
techniques and data 
formats has led to an 
explosive growth in 
neuroimaging data

• Analysis of this data 
can facilitate research 
in neuro-degenerative 
diseases.



http://www.neugrid.eu
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Services in neuGRIDServices in neuGRID



Generalised ServicesGeneralised Services
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Generic Reusable Services

Workflow
Specific.

ProvenanceQuerying LORISAnonymisation



Neuroimaging datasets are 
generally processed through  

Neuroimaging pipelines



CIVET produces 1100% more data than it 
consumes, and intermediate data usage is more 

than 4000%. 

Without optimisation runtime of a single 
workflow on single image is around 8 hrs

10,000 brain images in neuGrid by the end of this 
year, each Image between 70 to 120 MB 

10,000 brain images in neuGrid by the end of this 
year, each Image between 70 to 120 MB 





A Neuroimaging WorkflowA Neuroimaging Workflow
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Pipelines Translation Component

Pipeline Planner 
(Distribution Aware Pipeline Description)

Pipeline Service : Pipeline Service : GeneralisationGeneralisation



Pipeline Service : OverviewPipeline Service : Overview

• Designed to provide the required 
functionality to author, transform and plan 
workflows

• And orchestrate and facilitate the retrieval 
of analysis data and intermediary output 
for Provenance capture.

• The Pipeline Service specifies workflows 
and retrieves the output via the Glueing 
Service.



Workflow Planning Approaches

• Approaches for workflow planning include:
– Data-based Methods: Data elimination
– Task-based Approaches: Task Clustering
– Experimental evaluations concentrate on automated 

task clustering.

• Two types of clustering
– Automated Horizontal Clustering
– Collapse Factor Based
– Bundle Factor Based

– User defined clustering



• Improve data reuseability in the 
workflows



EnactmentEnactment via Glueing Servicevia Glueing Service

• Uses SAGA to communicate with an underlying infrastructure.
• Able to cater for multiple infrastructures àààà interoperability.
• Enables flow of data and control to and from the infrastructure 

(here gLite) for Provenance. 14



Glueing ServiceGlueing Service

• Provides file management; workflow 
submission & monitoring; and provenance 
retrieval functionality in a generic manner.

• Builds upon SAGA to provide a 
middleware agnostic way for services and 
users to interact with the Grid.

• The Glueing Service provides a SOAP 
wrapper over the OGF SAGA.

• In order to use the Glueing Service in a 
SAGA compliant manner we have 
developed the UWESOAP Adaptor.



SAGA: In a thousand words..



digedag
• digedag - prototype implementation of a SAGA-

based workflow package, with:
– an API for programatically expressing workflows
– a parser for (abstract or concrete) workflow descriptions
– an (in-time workflow) planner
– a workflow enactor (using the SAGA engine)

• this will eventually be separated from digedag, but will 
continue to use SAGA 

• Can accept mDAG output, or Pegasus output
• Can move back and forth between abstract and 

concrete DAG



Application 
Development Phase

Generation & Exec. 
Planning Phase

Execution Phase

DAG-based Workflow Applications:
Extensibility Approach



Digedag: SAGA Workflow 
Package

• Development Phase: Creation & management of nodes and 
edges of a DAG and parts of the DAG

• Planning Phase: Digedag planner is fired when creating and 
executing C-DAG – thus responding to dynamic changes 
instantly
– When adding/removing nodes/edges
– Node/edge firing succeeds/fails, or edge transfer fails/succeeds

• Mixed Planning and Execution Phase
– Having the full A-DAG, current C-DAG and  live Information

• Execution Phase: SAGA-based Enactor designed to support 
explicit dynamic execution 
– SAGA-based DAG enactor, which changes the Concrete-DAG 

on the fly, thus remapping workflow elements (DAG nodes).



Application 
Development Phase

Generation & Exec. 
Planning Phase

Execution Phase

DAG-based Applications
Extensibility and Higher-level API

Monitoring requirements/model of DAGman tied with Condor



SAGA-based DAG Execution
Preserving Performance



Glueing Service : Current StatusGlueing Service : Current Status

• V1.0 Available, integrated with LORIS & operable with 
gLite

• Secure authentication with the infrastructure is 
implemented.

• The glueing service software
– Can be compiled from source
– Can be deployed using binaries
– Can be tested using preconfigured VM

• UWE SOAP Adaptor
– Supports job submission, monitoring and file transfers
– Supports file reading, writing, listing 
– Translates SAGA API calls written by an end user to SOAP 

calls
– Supports SOAP attachments using Java activation 

framework



Future Work



Glueing Service (Future)




