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We have a problem need opportunity

At Open Repositories 2009, the notion of 

“durable objects, ephemeral applications” 

was a major theme. 

Repositories are well established to provide 

valuable infrastructure to manage and 

preserve digital objects. 

But we need a framework to quickly produce 

rich, user-facing applications that interface 

between repositories and users. 
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Fundamental Assumption #1

No single system can provide the full range 

of repository-based solutions for a given 

institution‟s needs,

…yet sustainable solutions require a 

common repository infrastructure.
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For instance…

An ETD solution…

- Single PDF

- With auxiliary data 
files

- Simple, prescribed 
workflow

- Integrated with 
student 
administration 
system

- Streamlined UI for 
depositors, reviewers 
& readers

A digitization workflow 
system…

- Potentially hundreds of 
files type per object

- Complex, branching 
workflow

- Sophisticated operator 
(back office) interfaces

A general purpose 
institutional repository

- Heterogeneous file types

- Simple to complex 
objects

- General purpose user 
interfaces
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Distinct Application Needs

More than one dozen distinct repository 
application needs across three institutions.

• Electronic theses & dissertations

• Open access articles

• Data curation application(s)

• General purpose institutional repository

• Manuscript & archival collection delivery

• Library materials accessioning tools

• Digitization workflow system

• And more...



DLF Fall Forum November 3, 2010

Shared, Primitive Functions

• Deposit – uploading simple or multipart 
objects, singly or in bulk

• Manage – editing an object‟s content, 
metadata and permissions

• Search – full text and fielded search 
supporting both user discovery and 
administration

• Browse – sequential viewing of objects by 
collection, attribute or ad hoc filtering

• Deliver – viewing, downloading & 
disseminating objects through user and 
machine interfaces
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Hydra Philosophy -- Technical

• Tailored applications and workflows for 

different content types, contexts and 

user interactions

• A common repository infrastructure

• Flexible, atomistic data models

• Modular, “Lego brick” services

• Library of user interaction widgets

• Easily skinned UI

One body, many heads
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Technical Framework - Components

• Fedora provides a durable repository layer to 
support object management and persistence

• Solr, provides fast access to indexed 
information

• Blacklight, a Ruby on Rails plugin that sits 
atop solr and provides faceted search & 
tailored views on objects
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Technical Framework - Components

• Hydra Plugin, a Ruby on Rails library that 
provides create, update and delete actions 
against Fedora objects 

• Services, providing discrete, reusable Lego 
bricks of functions (e.g., indexing, 
checksumming, MD transforms, etc.)

• Hydrangea, a web application that bundles 
all the RoR components, user interaction 
and hooks to services into a single, 
adaptable package
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Technical Framework - Components

• ActiveFedora, a Ruby gem for modeling, 
creating and managing Fedora objects 

• Opinionated Metadata, tools for mapping 
domain specific vocabularies in application 
code to XML structures

• Solrizer, provides generic utilities for 
mapping content into a solr index

• JavaScript Libraries, for Hydra-specific, rich 
user interactions with repository content
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Blacklight for Repositories

• Repository-agnostic, feature-rich, content-

aware, turnkey access interface for repositories

• Aggregate content from multiple repositories, 

with links back to source systems

• Vibrant, multi-institutional, open source 

community on its own

• Can be used independently, or as the first 

component of, Hydra
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A Note on Ruby on Rails

• Rapid application development for web 

applications: “Convention over configuration” 

– 10x productivity

• Supportable: MVC (Model-View-Controller) and 

Rails framework make code well-structured, 

predictable

• Testable: Rspec and Cucumber give powerful, 

automatable, testing tools

• Learnable: Stanford went from 1 to 8 Ruby savvy 

developers in one year (no new hires)

– 1 week learning curve to basic proficiency
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Fundamental Assumption #2

No single institution can resource the 

development of a full range of solutions on 

its own,

…yet each needs the flexibility to tailor 

solutions to local demands and workflows.  
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Hydra Philosophy -- Community

• An open architecture, with many 
contributors to a common core

• Collaboratively built “solution bundles” that 
can be adapted and modified to suit local 
needs

• A community of developers and adopters 
extending and enhancing the core

• “If you want to go fast, go alone. If you 
want to go far, go together.” 

One body, many heads
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Community

• Conceived & executed as a collaborative, open 

source effort from the start

• Joint development project among Stanford, 

University of Virginia, University of Hull, 

DuraSpace, and MediaShelf

• 25+ active contributors across 7 organizations

• Dozen (plus?) potential adopters (& 

contributors!) waiting in the wings
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Hydra Community Model
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Ultimate Objective

Hydra‟s ultimate objective is to effectively intertwine 

its technical and community threads of development, 

producing a community-sourced, sustainable 

application framework.

This framework will ideally provide rich and robust 

repository-powered solutions as an integrated part of 

an overall digital content management architecture. 

Such solutions can meet the distinct needs of digital 

library, institutional repository, discipline repository, 

research, preservation and publishing workflows. 
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Hydra Heads

• Electronic Theses & Dissertations

• SALT (digital archival materials)

• EEMs (accessioning born digital library materials)

• IR @ Hull

• Images & Manuscripts (UVa, Notre Dame, R&R)

• Moving Images & Audio (Rock & Roll HoF)

• Hydrangea 

• For articles

• For data

On Deck:

• Repository – administrator‟s interface

• Digitization Workflow & Management Tool
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ETDs

Components

• File upload 
(PDF & aux. 
files)

• Metadata entry

• Access & 
license settings

• Workflow & in 
page status 
panel

• Dissemination 
(to ILS, to 
preservation 
core, to Google)
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SALT: Self Archiving Legacy Toolkit

Components

• Gated 
discovery
(authz for 
search)

• Direct edits to 
repository 
objects

• Crowd-sourced 
description & 
annotation

• Embedded 
page viewer
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EEMs: Accessioning Born Digital Materials

Components

• File capture

• Metadata entry

• Branching 
workflow

• Admin 
“dashboard”

• Dissemination 
(to ILS, to 
preservation 
core, to Google)
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Hydra @ Hull

Components

• Blacklight on 
top of Fedora

• Rich, robust 
user search & 
view interface

• Configured 
facets to 
support browse

• Specialized 
object views

• Asset delivery 
from Fedora
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Manuscripts & Images at UVa

Components

• Blacklight on 
top of Fedora

• Complex, 
aggregate 
objects

• Asset delivery 
from Fedora

• Integrated 
djatoka image 
streaming
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Hydrangea – Open Access Articles

Components

• File upload

• Metadata entry

• Aggregate 
objects

• Access & 
license settings

• Authz w/ 
search and 
browse

• Tailored object 
views

• Dashboard

• Workflow
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Philosophies

• Opinionated software

• Invest time & resources into collaborative 

community

• Trainings & workshops

• Openness, transparency (code, designs, 

discussions)

• Design for Re-use

• Imitate / re-use good code or patterns

• Time-based releases
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Best Practices in Development

• Agile, user-centric development process

• Take a light touch when dealing with big topics

• JIRA, with user-centric tickets

• Distributed version control & github

• Unit testing

• Cucumber testing

• User testing

• Code reviews
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Best Practices in Development (cont)

• Weekly “stand up” meeting

• Continuous builds

• Frequent deployment

• Documentation (ruby docs, wiki, etc.)
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Timeline

• Currently in Y2 of a three year project

• Framework coding began in February ‟09

• First production application released in Nov ‟09

• Hydrangea Beta released Aug „10

• Next: 

• Distributed installations & development
• From Beta -> 1.0
• More heads
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An Open Framework

Wiki: http://wiki.duraspace.org/display/hydra

List: hydra-tech@googlegroups.com

Code:   http://github.com/projecthydra/hydrangea

Meet: Hydra Camp, November 4th @ Stanford

Code4Lib? – Feb @ Indiana

LibDevConX2 – March, Stanford

Join us!


