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e-Research Challenges

« Acquiring data from instruments

« Storing and managing large quantities of data

* Processing large quantities of data

« Sharing research resources and work spaces between institutions
« Publishing large datasets and related research artifacts

« Searching and discovering
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ARCHER - Australian ResearCh Enabling enviRonment

Building generic research data management infrastructure:

ARCHER Research Repository

Distributed Integrated Multi-Sensor & Instrument Middleware — concurrent data
capture and an

Scientific Dataset Manager (Web)

Scientific Dataset Manager (Desktop Client)

Metadata Editing Tool

Analysis Workflow Automation Tool

Collaborative and Adaptable Research Portal Development Tool

Work on Shibboleth enhancements and security requirements with the AAF
Completed some customised deployments
Developed by Monash University, James Cook University, and University of

Queensland
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Funded by DIISR/DEST, through the SlI (Systemic Infrastructure Initiative)
ARCHER will be completed by September 2008

archer.edu.au
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An Example ARCHER Deployment

= g

Researcher’s
Workstation

v

Legacy Data Publication Repository

Manual Dataset Deposition

Hermes

Instrument DIMSIM

Automatic Instrument Dataset Deposition

ARCHER Research Repository Grid Resources
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ARCHER Research Repository

A place for Researchers to store their research data

» Easily Accessible
= Federated access - aligns with the AAF

= Research data can be accessed by web, desktop, or standard file access
protocols (e.g. GridFTP and SRB)

» Capable of managing large datasets
= Built on SRB
* Rich metadata
= Core metadata based on CCLRC'’s" Scientific Metadata Model
= Flexible metadata available for samples, datasets, and datafiles
« Secure

* Now the Science and Technology Facilities Council

archer.edu.au
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Simplified CCLRC Scientific Metadata Model
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TOPICLIST
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DATAFILE

iCAT metadata core tables for Crystallography v0.4
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Distributed Integrated Multi-Sensor & Instrument
Middleware (DIMSIM)

Concurrent data capture & analysis

 Allows multiple sensors to be easily integrated
Enables instruments to be more easily accessible over a network

Automatically deposits instrument datasets into a designated research
repository

Easily accessible telemetry

Enables concurrent analysis
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DIMSIM — Example Telemetry
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XDMS: Scientific Dataset Manager (Web)

A web tool for Researchers to manage and curate their research data

Formalised research data management
= Directory structure follows CCLRC’s Scientific Metadata Model
= Suitable for dataset collection/analysis/publication
= Create/Read/Update/Delete support
Powerful search capabilities
Automatic metadata extraction from research datafiles
Rich metadata editing capabilities (via MDE)
Secure and accessible
= Federated access
= Aligns with the AAF (Australian Access Federation)
= Protected by Shibboleth
Utilises Handles (persistent identifiers) for external links
Dataset export to Fedora
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Metadata Editing Tool (MDE)

Schema driven metadata editing for e-Research

* The key innovation of MDE is that it is a schema-driven editor.
» MDE uses the schema to build a Web 2.0 form layout for the metadata. The layout includes the
following:
= Form elements for displaying the existing metadata elements, with type-specific input
controls for entering the values. These include such things as number and date validation,
and pull-downs for controlled lists.
= Element descriptions available as hover-text.
= Controls for creating and deleting elements based on what the schema allows and
requires.
When the user decides to save the metadata record, it undergoes complete validation against the
schema. The validation process checks that:
= the elements in the record are all defined in the schema and present in the correct
number,
= the values of the elements satisfy any type restrictions defined by the schemas; e.g.
elements defined as integers should consist of digits with an optional leading sign,

= schema-specific constraints on the record and individual elements are all satisfied. 15
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Hermes: Scientific Dataset Manager (Desktop Client)

A desktop tool for Researchers to transfer/manage their research data

» Doesn’t have timeout issues for large data transfers that web apps experience
Platform-independent (written in Java)
Federated access
= Aligns with the AAF (Australian Access Federation)
= Protected by Shibboleth and PKI technologies
Dock-able file browser
Supports many different types of file systems (gftp, srb,cifs etc.)
Freedom to access the storage system of choice
Supports plugins, which interface to the institutions metadata repository.
Addition of customised views of metadata repositories

17
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Hydrant: Analysis Workflow Automation Tool

Streamlining Analysis

» Web based portal which sits on top of the core Kepler engine
» Easy for researchers to reproduce or modify an analysis
= Analysis is described by a workflow
= Workflow is in XML form and can be presented on the web visually
= Workflow can be executed on a workflow engine from the web
= Researchers can easily modify aspects of workflow from the web
= Researchers can share their workflows
« Secure and accessible

19
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ARCHER Enhanced Plone: Collaborative and
Adaptable Research Portal Development Tool

Bringing Researchers together

Simplifies research portal development
= Easy to author and manage own web content
Enables sharing, management, and discussions of documents
Built on Plone
= Open source Content Management System (CMS)
Powerful search capabilities
Secure and accessible
= Federated access - aligns with the AAF (Australian Access Federation)
= Protected by Shibboleth
Access to the ARCHER Research Repository

]
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ARCHER Expected Tool Usage

Level of user of e-Research Infrastructure
High-end

Users

" Hermes (desktop client research data manager and file transfer agent)
_esearch data manager and curator)

"DIMSIM (Distributed Integrated Multi-sensor and Instrument Middleware)
-ant (Workflow Automation Tool)
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e-Research Repository Space
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TARDIS

THE AUSTRALIAN REPOSITORIES FOR DIFFRACTION IMAGES

TARDIS is a multi-institutional collaborative venture that aims to facilitate the archiving and
sharing of raw X-ray diffraction images (collectively known as a 'dataset’) from the Australian
protein crystallography community. Whereas the model coordinates and (less often) the

structure factors (processed experimental data) are stored in the the raw diffraction data

is often not available. Addressing this shortcoming is the central aim of TARDIS. There are

several reasons why we feel this is important (see ). which can be summarised as:

The availability of raw data is extremely useful for the development of improved
methods of image analysis and data processing.

Fostering the archival of raw data at an institutional level is one the best ways of
ensuring that this data is not lost (laboratory archives are typically volatile)

We have currently finished development on a suite of that allow X-ray

diffraction images to be deposited in an open source Fedora repository, and are about to
provide discovery services to index the resulting data. Much of this site is under development,

howewver, you can find some basic deposited data

For more information on the TARDIS project please contact

\u
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Discipline Specific Federated Search
TARDIS |

THE AUSTRALIAN REPOSITORIES FOR DIFFRACTION IMAGES
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ARCHER Deployment: National Breast
Cancer Foundatio

@ ~ [ heepitiplons.icu.sdu. aujafabladministrationain-2/@@sharing = [##] [><] [socal=

Fle Edit view Favorites Tools  Help
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(03 Aim1 workfiow
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% Inherit permissions from higher levels
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the overview, the symbol @ indicates an inherited value. Similarty, the symbol (3 indicates a global role, which is by the site ator
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-2 {@@sharing
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ARCHER Deployment: ARCS Data Fabric

arcs

fustralian Research Collaboraton Service
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What researchers can expect from ARCHER

= A place to collect, store and manage experimental data
= Software tools focused on management of data & information

= Standardised and secure method of storing, accessing, and
analysing research results

= Easier collaboration and sharing of research datasets & information

31
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Future of ARCHER

= Currently testing the tools for release by late September

= Expecting that the partners will continue to develop the tools they
created

= New enhanced versions already being worked on

= Looking at how these tools might be used within ANDS (Australian
National Data Service) & ARCS (Australian Research Collaborative
Service)

32
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For more information...

Contact:
Anthony Beitz
ARCHER Portal & Dataset Product Manager
Ph: +613 9902-0584
Anthony.Beitz@its.monash.edu.au

See:
ARCHER Website: http://archer.edu.au
Demos: http://www.archer.edu.au/demo/
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