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1.

ABOUT THIS DOCUMENT

11

1.2

| NTRODUCTION

The Technical Evaluation of Open Source Reposgaggort was
commissioned as part of the Open Access Repostoridew Zealand
(OARINZ) project. OARINZ is being undertaken bydalaboration of Tertiary
Institutions lead by the Christchurch Polytechmistitute of Technology.

The project targets the three key recommendatiams the National Library’s
(2005) Institutional Repositories for the reseasebtor report:

1. Establishment of a national network of InstitutibRapositories

2. Support for individual institutional initiatives

3.  Adoption of a “common road map”

Underpinning these objectives is the need to selest-of-breed Open Source
Repository system/s for further enhancement amiacale deployment
across New Zealand.

To maximise the effectiveness of this evaluatiosigaificant effort has been
made in gaining hands on experience with each soéwackage, the
documentation relating to each package has beess&sl and we have
assessed each package’s development community.

OBJECTIVES OF THIS EVALUATION

The objectives of this Technical Evaluation procass

. To gain understanding of the design, architectackiamplementation
details of the short-listed Repositories.

. To evaluate the short-listed Repositories agaimsigreed set of
criteria.

. To pay particular attention to the long-term depetent and
maintenance lifespan of the short-listed Repostori

. To engage members of the Open Source communiheiprocess
where relevant.

. To recommend the most suitable candidate RepoAtory

. To choose a system that can aggregate publishextiatatand offer a
bureau/hosting service referred to here as Theddd3blution and the
National Hub. This would provide a federated seafdine bureau and
across the national network of separate and diffeegpository
systems.
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. To select a system/s that offers institutions @sépry system that is
feature rich yet has low implementation and suppoerheads.

. To report our findings in a concise and completamea.

1.3 MAJOR EVALUATION CRITERIA

Working with the Evaluation of Open Source Technologies paper as a
guideline, and looking particularly for assuranttest the selected repository/s
had a secure future, the criteria selected foratuation were:

. Scalability.
. Ease of working on code-base, extensibility.
. Security.

. Interoperability (ability to integrate with othezpositories - OAI-PMH
compliance, and ease of integration with systeroh as Learning
Management Systems).

. Ease of deployment, ability to support multipletalisitions on a single
platform (required for hosting facility).

. Ease of system administration (ability to configtoedifferent uses).
. Internationalisation - multiple language interfaces

. Open source (type of license).

. Quality and configurability of workflow tools.

. Strength of community.
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1.4 EvALUATION METHODOLOGY

1.4.1 Repositories chosen to be evaluated (chosen frometiGGuide to
Institutional Repositories')

The six Repositories chosen for evaluation were:

. DSpace

. Fedora

. EPrints

. ARNO

. CDSware
. i-TOR

1.4.2 Developing the Technical Evaluation Criteria

Major technical evaluation criteria were drafted aeviewed by Steering
Committee members. Each selected criteria wasigimemportance rating to
be used when evaluating the different Repositosyesys.

Major criteria were also broken down into sub-cigevith each sub-criteria
also having an importance rating. The importaat@g range is 0-4, with 0
being the lowest and 4 being of the highest impaea

Each sub-criteria was then rated using a rangedoftBese ratings defined as:
0 — Failed or feature does not exist.
1 — Has poor support and/or it can be done but sigghificant effort.

2 — Fair support but needs modification to reaehdésired level of
support.

3 — Good support and needs a minimal amount ofteffo

4 — Excellent support and meets the criteria osilhefbox, minimal
effort.

! Sourced from Open Society Institute — A Guide tstitntional Repository Softward®Edition August 2004
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1.4.3 Short-listing the systems

Out of the initial six repository systems to beiesved three candidates were
short-listed using the technical evaluation créeri

The repository systems that were not short-listecewot evaluated further on
the basis that a preliminary review of the systeshmwved they do not meet key
technical evaluation criteria.

Section 3 offers further information on those systeéhat were not short-
listed.

1.4.4 Deploy and evaluate each system

The short-listed systems were each deployed istebel environment, where
they were used and maintained for the duratiomeféview.

The deployment stage involved set-up, configuraticith some minor
customisations being made to each system. Wheshpe, the evaluation
criteria were checked against the actual performafithe system, rather than
the published feature list.

Given a key project goal was that of understanttiegchallenges of long-term
maintenance and development of any selected systeensvaluation team
applied significant focus to the ease and pradtiealof making changes and
developing extensions to each of the systems.

To test overall performance, workflow and scal&pilapproximately 100,000
digital objects, including metadata, were publishredach of the systems as
test data.
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2. SHORT-LISTED SYSTEMS -
OVERVIEWS AND FINDINGS

2.1 INTRODUCTION

The three short-listed systems were assessed awgyhagnificant differences
in their design, their underlying architecture gdcess and complexity for
how they are implemented.

While they all shared a common business functitre, impact of these
technical differences is important, and has hadyaif&cant bearing on their
ratings and ultimately on the selection of the no®nded packages.

It is also important to note that all systems wenedible repository systems.
At the end of our evaluations, to differentiate nthen order to make
recommendations we had to re-focus on 2 criteria:

. To choose a system that can aggregate publishextlatatand offer a
bureau/hosting service referred to here as Thedddsblution and the
National Hub. This would provide a federated seafcthe bureau and
across the national network of separate and diftepository systems

. To select a system/s that offers institutions @sépry system that is
feature rich yet has low implementation and suppoerheads.

2.2 DSPACE
Platform: Any webserver, Java, PostgreSQL/Oracle.

Version: 1.4 Alpha 1

2.2.1 General Description

MIT’s DSpace was expressly created as a digitaisiepry to capture the
intellectual output of multidisciplinary researctganisations. MIT designed
the system in collaboration with the Hewlett Padk@ompany between
March 2000 and November 2002. Version 1.2 of tlisvswe was released in
April 2004. The system is running as a productiervise at MIT, and a
federation comprising large research institutiani idevelopment for
adopters worldwide.

DSpace integrates a user community orientationthcsystem’s structure.
This design supports the participation of the s&hatepartments, research
centers, and other units typical of a large resemstitution. As the
requirements of these communities might vary, D8 dlows the workflow
and other policy related aspects of the systene toulstomised to serve the
content, authorisation, and intellectual propesgues of each. Supporting this
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type of distributed content administration, coupléth integrated tools to
support digital preservation planning, makes DSpeelésuited to the
realities of managing a repository in a large tostinal setting in terms of its
feature-set. DSpace is also focused on the probfdang-term preservation
of deposited research matefial.

2.2.2 Strengths of DSpace

DSpace scored well on the overall evaluation ratiagd has the most open
development community of the three short-listeddodates.

2.2.3 Weaknesses of DSpace

DSpace has well documented scalability issues.O3ace project team
themselves are not addressing the scalability propand the code base is not
easy to re-architect. This point alone makes D& lae least desirable
candidate for the OARINZ project.

There are no new significant developments planoe®Space. The
development community is there, but there are nofeatures on the horizon.

To address the scalability shortcomings of DSpageldvbe difficult as re-
architecting any application is a high risk venture

DSpace has a complex code base making it diffiouthake low level
modifications.

2.3 EPRINTS
Platform: Apache, PHP, MySQL.

Version: 2.3.13.1

2.3.1 General Description

The EPrints software has the largest—and most brakstributed—installed
base of any of the repository software systemsriesthere. Developed at
the University of Southampton, the first versiorttod system was publicly
released in late 2000. The project was origingllyrsored by CogPrints, but
is now supported by JISC, as part of the OpeniGitdroject, and by NSF.
EPrints worldwide installed base affords an extemsupport network for new
implementations. The size of the installed basd=frints suggests that any
institution can get it up and running relativelyiakly and with a minimum of
technical expertise. The number of EPrints indtialfes that have augmented
the system’s baseline capabilities—for examplenbggrating advanced

2 Sourced from Open Society Institute — A Guide tstitntional Repository Softward®Edition August 2004
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search, extended metadata and other features—iieslitet the system can be
readily modified to meet local requiremenits.

2.3.2 Strengths of EPrints

EPrints is a good candidate for many institutiosstas the least complex of
the three systems, and hence has the lowest ekél barrier of the three to
implement and maintain.

EPrints has the widest install base, a signifidantor in that it goes a long
way to ensure its longevity as a fully supportestem.

The Code base for Eprints is uniform and well doentad making it easier to
work on for low level customisation

2.3.3 Weaknesses of EPrints

The data model causes some scalability issuesouglth these could be
addressed with some development effort. Its methioddding new digital
content type can lead to disparate data modelscantpatibility issues if
maintaining multiple systems.

The behaviour of the team at the University of Saaipton can be described
as a closed community in development and particpatThey will not accept
any contributions to the code base and retain tpyright to Eprints, and
thereby raises concerns about collaboration §528.

2.4 FEDORA
Platform: Apache, Java, MySQL/Oracle 8i

Version: 2.1.1

The Fedora digital object repository managemertesyss based on the
Flexible Extensible Digital Object and RepositomchAitecture (Fedora). The
system is designed to be a foundation architectpom which full featured
institutional repositories and other interoperakéd based digital libraries can
be built. Jointly developed by the University ofryfnia and Cornell
University, the system implements the Fedora agchitre, adding utilities that
facilitate repository management. The current wersif the software provides
a repository that can handle one million object€iently. Subsequent
versions of the software will add functionality iorpant for institutional
repository implementations, such as policy enformetnand performance
enhancement to support very large repositories.syeeem’s interface
comprises three web based services:

% Sourced from Open Society Institute — A Guide tstitntional Repository Softward®Edition August 2004
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- A management API that defines an interface for adstering the
repository, including operations necessary fomttieo create and
maintain digital objects;

An access API that facilitates the discovery arsge@nination of
objects in the repository; and

A streamlined version of the access system implésdesas an HTTP-
enabled web service.

Fedora supports repositories that range in comgléxam simple
implementations that use the web service’s “ouhefbox” defaults to highly
customised and full featured distributed digitgdasitories.

Since Fedora is a web service and does not hawbdivfront end, many Ul
applications have been built to front-end Fedora:

http://www.fedora.info/tools/

For the purpose of this evaluation Fez was the Wderface used with Fedora
and a limited amount of evaluation has been caowdHowever Fedora is
not totally constrained by using Fez. Alternatigeuinterfaces may be
developed as required as is suggested under tbeneendations of this
report.

Fez was developed using well understood technado&EP and MySQL.
Fez is part of théustralian Partnership for Sustainable RepositqA¢3SR).

More information about Fez can be seen here:

http://sourceforge.net/projects/fez/

2.4.1 Strengths of Fedora

Fedora demonstrates the best scalability amonthtbe short-listed systems,
and stores multiple types of digital objects anliections particularly well.

It has a strong development team and developmadtap.

As foundation architecture with powerful API basetkroperability features,
Fedora is highly flexible and powerful, and hasvermitself with large
networked repositories similar to those envisagild the OARINZ project.

With no set user interface, Fedora has true saparaetween the ‘backend’
and ‘front-end’. Fedora provides good interopeigbdmong different
systems, with different options allowing for smand flexible integration
methods.
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2.4.2 Weaknesses of Fedora

In a sense, a key strength could also be perceisedweakness. With no user
interface, Fedora can not offer a full repositayice ‘out of the box’ and
therefore provides a conceptual complexity whicsteays like EPrints do not.

Fedora’s code base is the largest of the three-Bbimd systems.

The Fedora development community can be describetbaed. Currently it is
a funded project, when this funded period is comeplihe intention is to create
a wider development community. When engaged asopénis evaluation they
were happy to grant access to their code repositaaywere open to the
suggestion of external Postgres support.
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3.

SYSTEMS NOT SELECTED FOR
FURTHER EVALUATION

3.1

3.2

3.3

INTRODUCTION

The following three systems were excluded fromithdepth analysis phase
through their not meeting key criteria.

ARNO

Platform: Apache, Perl, Oracle 8i

Version: 1.2

The ARNO project—Academic Research in the Nethedabnline—was
developed to support the implementation of insonal repositories and link
them to distributed repositories worldwide (as vealito the Dutch national
information infrastructure). The project is fundadIWI (Dutch acronym for
“Innovation in Scientific Information Supply”). Pject participants include the
University of Amsterdam, Tilburg University, ancetuniversity of Twente.
Released for public use in December 2003, the ARKSPem has been in use
at the universities of Amsterdam, Maastricht, Roten, Tilburg, and

Twente?

ARNO has been excluded from in-depth analysis on é&basis that the
data base management system is not open source caiaut.

CDSWARE
Platform: Apache, PHP/Python, MySQL

Version: 1.2

The CERN Document Server Software (CDSware) wasldped to support
the CERN Document Server. The software is maintbarel made publicly
available by CERN (the European Organization foclsar Research) and
supports electronic preprint servers, online lip@@atalogs, and other web
based document depository systems. CERN uses Ce3waranage over
350 collections of data, comprising over 550,008)ibgraphic records and
220,000 full text documents, including preprintajinal articles, books, and
photographs.

CDSware was designed to accommodate the contemtissibn, quality
control, and dissemination requirements of multieleearch units. Therefore,

* Sourced from Open Society Institute — A Guide tstitntional Repository Softward®Edition August 2004
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the system supports multiple workflow processesmantiple collections
within a community. The service also includes cosgation features,
including private and public baskets or folders padsonalized email alerts.

CDSware was built to handle very large repositdnigsling disparate types of
materials, including multimedia content catalogsiseum object descriptions,
and confidential and public sets of documents. Ealgase is tested live under
the rigors of the CERN environment before beinglisiyoreleased.

CDSware (now recently changed to CDS Invenio) haskn excluded from
the in-depth analysis for the following reasons

It has extremely complex installation steps. Thesgeps can be seen here:

http://cdsware.cern.ch/download/INSTALL

CDSware also does not have a good community arouitd The mailing
list has had very limited traffic since 2002, whichindicates that this
project may have sustainability issues going forwat:

http://cdsware.cern.ch/lists/project-cdsware-usecbive/date.shtml

3.4 |-ToR
Platform: Jetty, Java, MySQL,/Oracle,/SQL Server,/Berkelatabase

Version: 1.2

iTor—Tools and technologies for Open Repositoriesas\developed by the
Innovative Technologyppplied (ITA) section of Netherlands Institute for
Scientific Information Services (Dutch acronym: N)Wi-Tor development
concentrates on four areas: e-publishing; repasgpthe content management
system; and “collaboratories.” NIWI offers i-Tas a web-based technology
by which users can present various types of infionahrough a web
interface, irrespective of where the data is staretthe format in which it is
stored. i-Tor aims to implement a “data indepentesgository, where the
content and the user interface function as twopeddent parts of the system.
In essence, i-Tor acts as both an OAI service pasyiable to harvest OAI
compatible repositories and other databases, a@Phdata provider.

Because i-Tor is able to publish data from a vaételational databases, file
systems, and websites, the system allows institwttmsiderable latitude in
the way it organises its repository. It can crese databases for the
repository, but it can also use already existinati@nal databases. Further, i-
Tor supports harvesting of data directly from aeagsher’s personal home
page. The system'’s design allows an end userde@atent via a web
browser without a software developer acting asnerinediary. 4 See:
<www.niwi.knaw.nl>. OSI Guide to IR Software 3rd.édc= Page 13

® Sourced from Open Society Institute — A Guide tstitntional Repository Softward®Edition August 2004
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Because of this design, i-Tor does not enforcesaifip workflow on a group
or subgroup. Rather, iTor gives an institutionlsgdor example, fine grained
security, notification, etc.) to set up any reqdiveorkflow required by the
organisation, without integrating this workflow anthe i-Tor system itself. i-
Tor’s design might make it an appropriate choigeafoinstitution that wishes
to impose a repository on top of an existing setigparate digital
repositories.

i-Tor has been excluded from the in-depth analysibecause it seems it has
little or no community surrounding it. There is no clear roadmap. You
can see the forum, mailing list and tracker have dg had a couple of
entries and the community appears dormant.

http://sourceforge.net/mail/?group id=87240

http://sourceforge.net/forum/?group id=87240

http://sourceforge.net/projects/i-tor/

% Sourced from Open Society Institute — A Guide tstitntional Repository Softward®Edition August 2004
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4. REPOSITORY EVALUATIONS

4.1 SCALABILITY

4.1.1 Scale Up -Ability for the Repository to scale higher by adglin

more resources (CPU, ram, etc.)

EPrints | DSpace | Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 2 3 3 3

4.1.2 Scale out -The repository supports caching, adding more it&sn

and other mechanisms to scale higher.

EPrints | DSpace | Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 3 3 4 4

4.1.3 Architecture - The repository be separated into different localgpa
and put into different machines. (E.g. separagedtitabase, data
directory, components from the repository to dmite to different

machines)
EPrints | DSpace | Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 2 4 3 3
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4.1.4 EPrints

With 100,000 digital objects, EPrints was able aadie it fairly well. EPrints
uses Apache, mod_perl and MySQL. From this evialoattesting and our
experience, this platform is able to scale up asemesources are provided.
The software architecture is simple and can be eda if there is a major
scalability issue discovered. Its architecturevadl you to separate the web
application from the database. Adding a revers&ypto act as cache can be
done with digital objects as they are publishedtasc files.

It scales particularly well in accessing the digihjects. EPrints writes the
published objects as static files on the serverceAs to static files on a server
is one of the quickest and simplest ways of makétdeval of objects.

The database layout is not normalised and it usedatabase in a non-
traditional way, as is evident when it is indexoantent. With our test data, it
took roughly around 5 hours to index approximai&l9,000 objects. To
compound the problem the indexer will re-index 106,000 objects each time
it runs, as EPrints does not yet support increnh@mdaxing.

Documents on scalability for EPrints are not a\dda

4.1.5 DSpace

Preliminary evaluation of DSpace did not indicaty acalability problems.
However after loading it with test data, there whsious ‘sluggishness’ with
DSpace. We searched for scalability reports anipeance tuning and were
able to get the following:

DSpace scalability issues report can be viewed at:

http://wiki.DSpace.org/Scalabilitylssues

DSpace performance tuning information can be vieated

http://wiki.DSpace.org/HowToPerformanceTuneForD®pac

However looking at the suggestions given to in@gasformance, the focus is
on increasing the amount of resource (hardwara)adl@ to DSpace. There is
no specific problem that is being addressed, whigfgests an overall
architecture scalability problem.

4.1.6 Fedora

Fedora scales well with the test 100,000 digitgcts and it has been tested
to scale up to 1 million digital objects the Fedooanmunity is targeting to
test storage and retrieval of 20 million to 30 roill objects. Search, retrieval
and management of the digital objects were stilhimian acceptable response
time with the test repository loaded. Documentatbscalability tests
undertaken with the Fedora project can be seembelo
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http://www.fedora.info/resources/faq old.shtml#sual

http://www.fedora.info/download/2.1.1/userdocs/mépiperformanc
etest.htmi

http://www.fedora.info/download/2.1.1/userdocs/nég@pim-
performance/index.html

The retrieval of digital objects may be a possgaalability problem. It will
depend on the type of dissemination methods expmgadigital object.
Unlike the other repositories reviewed which onlpgort download of digital
objects, Fedora supports adding operations toitabapject. An example of
a complex operation is the ability to zoom digitahges, or get text from a
digital document through the use of OCR softwdtedora addresses this
problem as it has the ability to proxy the compd@erations to different
machines.
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4.2 EASE OF WORKING ON CODE BASE

4.2.1 Add/Change digital object type -The work involved in adding or
changing a digital object type such as adding anging metadata.

EPrints

DSpace

Fedora

Importance
Rating
DIY 0-4

Importance
Rating
Hosted/Hub 0-4

1

3

4.2.2 Documentation of code and code consistency & style.

EPrints DSpace [Fedora * Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 2 4 3 3
4.2.3 EPrints

Eprint’'s documentation and code consistency is gend. As EPrints has
been developed primarily by a single author theeduwak a consistent structure
and standard.

Adding and changing content types looks to begttiteforward when
consulting the documentation given here:

http://www.EPrints.org/documentation/tech/php/howtm#how to

add a new_eprint type

However more complex content types require datatzdde changes. Due to
the non-normalised nature of the database scheme&Brints installation
database schema will differ from another. Upgrgdin EPrints installation
that supports custom content types will not bagttitaforward.

4.2.4 DSpace

Documentation is fair. The code is documented;tleduld be more
comprehensive. Examples of DSpace’s documentatinrbe viewed at the

following links:

Prepared by CatalystIT
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http://www.DSpace.org/technology/system-docs/subimishtml

http://wiki.DSpace.org/EndUserFag#head-
cd51bd76a37e678dfbd36e4d0245f361bf96b32¢c

DSpace has a user interface to add new metadataaamespaces. The
database layout that stores the metadata supplolitsganew metadata.

DSpace supports adding different workflows to deation that holds
different digital objects

425 Fedora

Documentation and code consistency is very goad.nfany developers, it
may be overwhelming as Fedora has more code tleamtlier repository
systems; however the quality of the code is high.

Adding a new content type is supported, a new canype is defined by a
new XSD document. There is a current User Interfatl) to add content
types, although this is complex.
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4.3 SECURITY

4.3.1 Data Encryption - Supports encryption of data while transmitting
the content, such has using SSL/https.

EPrints DSpace [Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 4 4 3 3
4.3.2 Server Security -What does the repository require for installation?
Does it follow good security practices e. g. profierpermissions,
secure database connection?
EPrints |DSpace [Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 3 4 4 4
4.3.3 Authentication - The authentication used by the repository to
authenticate user
EPrints |DSpace |Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 4 4 2 2
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4.3.4 Authorisation/Access Rights -Support for different roles to
properly manage the content and administer thesyst

EPrints |DSpace |Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 4 2 0 2

* Fedora is a web service designed for use in catjon with other applications.
Authorisation and access rights are implementedthgy tools/application that
integrate with Fedora.

4.3.5 Ability to restrict access at repository item leveleg view
metadata but not content).

EPrints DSpace |Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 3 4 0 3
4.3.6 EPrints

EPrints supports SSL by reconfiguring Apache. &esecurity is not as good
as desired. The Apache process must have writdgges in several areas in
the file system. Authentication uses only basihentication, although the
upcoming EPrints 3.0 will support more authentmatnechanisms.
Currently, EPrints only supports fixed roles, cdnitors and editors.

4.3.7 DSpace

DSpace supports SSL and does practice good seaessecurity for it to get
installed. There is a configurable infrastructimeauthentication in DSpace
that currently supports web Ul or LDAP authentioati DSpace supports
different groups and roles. A web Ul also alloves yo edit the permission
and policies.

4.3.8 Fedora

Fedora supports SSL. It requires a data dired¢hadyis not accessible from
the outside and can be secured pretty well. Sgdaralso given importance
by Fedora as noted by several documents:
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http://www.fedora.info/download/2.1.1/userdocs/sefsecurity/sec
uringrepo.html

http://www.fedora.info/download/2.1.1/userdocs/sefsecurity/beS
ecurityConfig.html

Fedora only supports 2 types of access. Read amadément access, it was
designed this way as a web service. AuthorisaimhAccess rights are
provided to the application that integrates witkié@ such as Fez.

4.4 |INTEROPERABILITY

4.4.1 OAI-PMH Compliant (Essential)

EPrints |DSpace [Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 4 4 4 4

4.4.2 SOAP, UDDI

EPrints |DSpace |Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
0 4 4 0 3

4.4.3 SRU/SRW

EPrints |DSpace [Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
0 4 0 0 3

* There are commercial applications that integreite Fedora that provide an
SRU/SRW interface.
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4.4.4 Bulk Import and Export - Support for batch/bulk imp ort and

export of digital objects.

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 4 4 1 4

4.45 |nstitution exit mechanism to withdraw their content from the

repository farm (Essential)

EPrints | DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 4 4 4 4

4.4.6 Authentication - Use an external authentication mdtanism (ex.

LDAP)
EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 4 4 1 2
4.4.7 Standard metadata -Dublin core, METS
EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 4 4 4 4
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4.4.8 EPrints

EPrints supports OAI-PMH, Dublin core “out of thex. There is support
for a METS export through a modified version of @&l exporter,
contributed by one of the community developers. EDiAtegration is possible
as stated below:

http://wiki.EPrints.org/w/Integrating EPrints withDAP

There is no support yet for any web service APIAB@r REST). The bulk
‘export and import’ only supports export of metadhatit not the files related
to a digital object.

4.4.9 DSpace

DSpace supports OAI-PMH, METS, and Dublin corealdb has support for
both REST and SOAP web services. DSpace suppBigSIRW. DSpace
supports LDAP authentication as described here:

http://www.DSpace.org/technology/system-
docs/configure.html#ldap

4.4.10 Fedora

Fedora, being a web service itself rather thanaapplication, naturally
supports SOAP and REST web services. Fedora sisppai-PMH, METS
and Dublin core. It also has good bulk import argort scripts and supports
FOXML and METS formats. Fedora supports authetitinghrough LDAP.
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45 EASE OFDEPLOYMENT

4.5.1 Software and hardware requirements -The repository only

requires common/basic software and hardware

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 2 3 4 2

4.5.2 Packaging and installation steps

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 2 2 4 3
4.5.3 Separate repository and branding for each instituton
(Essential)
EPrints | DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 4 4 4 4
4.5.4 EPrints

EPrints will function on a modest PC installatidhis mod_perl based which
normally does not require a lot of hardware resesirdPackaging is only fair,
as is evidenced by the need to install other soéw@make it run. As an
example, there is a requirement to independentiynttzad additional Perl
modules for a complete installation process. Howesallation steps are
clear and not complex. The following link is a gelide to the EPrints
installation process.

http://www.EPrints.org/documentation/tech/php/iflataon.php
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EPrints requires:
- MySQL
- Apache with mod_perl
- Various perl modules
More details can be seen here:

http://www.EPrints.org/documentation/tech/php/rdétygare.php

4.5.5 DSpace

DSpace will function on a modest PC installatidinere are no exact
minimum specifications; it just needs to be ableuto PostgreSQL/Oracle and
a java servlet.

DSpace requires the following software:

- Unix like OS

- Java 1.4 or higher

- Apache Ant 1.5 or higher

- PostgreSQL 7.3 or higher / Oracle 9i or higher

- Jakarta Tomcat 4.x or higher, or something edeinta
More details can be seen here:

http://DSpace.org/technology/system-docs/instafil ht

4.5.6 Fedora

Fedora does not require a lot of different softw@mmponents, as the
packaging includes all required software. It amieds the installation of a
database if its internal database is not usedorBeequires Sun Java SDK
1.4.2 or above. Fedora installation instructions loa found here:

http://www.fedora.info/download/2.1.1/userdocs/disition/install
ation.htm|

Fezis more complex to install than Fedora. It requitee common software
components of Linux, Apache, MySQL and php (LAMBhat makes Fez
different from other LAMP software is that it reges a pre-installation of
“tidy” and GD PHP extensions. It also needs Imagayidk, Graphiz and
JHOVE software to enable it to operate.
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46 SYSTEM ADMINISTRATION

4.6.1 Ability to customise look and feel - change the heler, theme,

footer
EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 2 3 4 2

easily publish a content

4.6.2 Ease of Publishing - Inexperienced users of the repitory can

Prepared by CatalystIT

EPrints | DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 3 3 4 3
4.6.3 EPrints

The EPrints web Ul is clean and simple enough foo-experienced user to
use. EPrints web Ul is developed using mod_petithvts relatively difficult
to change. EPrints does support CSS and allowthéocustomisation of the
header and footer.

4.6.4 DSpace

DSpace has a clean Ul and is relatively simpleafoon-experienced user.
Configuration of the Ul would need to be done leaeloper. It uses JSP for
its presentation layer and customisation is docuetehere:

http://DSpace.org/technology/system-docs/confiduingl#customui

4.6.5 Fedora

Fedora is a web service; it does not have a wefipodt end. However there
are various applications that do integrate withdfadere is a link to those.

http://www.fedora.info/tools/
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Fez is one of the tools we have evaluated in catijom with Fedora. It uses a
common and easy technology: PHP and MySQL. Fparisof theAustralian
Partnership for Sustainable Reposito(iBBSR).

More information about Fez can be seen here:

http://sourceforge.net/projects/fez/

Fez is built using PHP templates and these tengptate easily be changed.
Some development effort could be applied to supiberability to change a
theme. The publication Ul of Fez is less complentwhat Fedora is capable
of, and it is a straight-forward process to pubtsifredora using Fez.

4.7 |INTERNATIONALISATION

4.7.1 Localisable Ul

EPrints | DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 4 4 4 4

* Fedora has no native Ul. Fedora front-end apgilims, such as Fez, can be localised
with relative ease

4.7.2 Unicode Text editing and storage

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 4 4 4 4
4.7.3 EPrints

EPrints supports localisation of the Ul throughgiaage strings. Storage of
metadata can be done in unicode.
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4.7.4 DSpace
DSpace supports localising the Ul; it even has doadable language packs.

Storage and metadata can be done in unicode.

4.7.5 Fedora
Tools such as Fez support localization of Ul. €ntlly Fez supports different

languages in terms of different PHP templates erattian localisation of

strings.

4.8 OPEN SOURCE

4.8.1 Open Source License (Required)

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 4 4 3 3

4.8.2 Defined roadmap for the future

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 2 4 3 3
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4.8.3 EPrints

EPrints uses GNU Public License (GPL) and UnivemsitSouthampton holds
the copyright as explained here:

http://wiki.EPrints.org/w/Copyright_and_License FAQ

This means that it is Open Source but any codeibotibns may not be
accepted. Historically any contribution is keptside the code base to retain
copyright of the code base. EPrints 3.0 is ordéheslopment roadmap and
may be released this year.

4.8.4 DSpace

DSpace uses the BSD license. It has a more opemauaaity in developing
the software compared to the other repository systevaluated.

The DSpace development roadmap seems to have sttowadas can be seen
in the roadmap below:

http://wiki.DSpace.org/RoadMap

4.8.5 Fedora
Fedora uses the Educational Community Licensengptaie license list of the
differentcomponents of Fedora is listed here:

http://www.fedora.info/download/2.1.1/userdocs/dmition/license
[/license.html

There is still funding for Fedora that will lasttiirseptember 2007.

http://www.fedora.info/community/fedorafuture.shtmi
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49 WOoRK FLOW TOOLS

4.9.1 Workflow integration - Support to use different workflow tools

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
1 3 4 0 3

4.9.2 Support for different workflows

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
1 3 4 0 2
4.9.3 EPrints

The workflow of EPrints is integrated with its UCurrently it is now supports
only a fixed simple workflow. The ability to cogfire a workflow is planned
for EPrints 3.0

4.9.4 DSpace

DSpace can be configured to support the workflolwe@pplied to publishing
digital objects. It can also attach different witoWws for publishing. The
workflow system is described here:

http://DSpace.org/technology/system-docs/businga§tivorkflow

4.9.5 Fedora

Fedora does not support workflow natively. Itsreat design philosophy is to
move workflow outside the repository. Fez, an agapion that uses Fedora,
supports multiple configurable workflows.

The service framework of Fedora, viewable at thiewng address, illustrates
how an application with workflow integrates:

http://www.fedora.info/download/2.1.1/userdocs/seffieatures/ser
viceframework.htm
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The following link shows a screenshot of a Fez lork template:

http://sourceforge.net/project/screenshots.php?oroes148409

4.10 CoMMUNITY KNOWLEDGE BASE

4.10.1 Quality and completeness of information on the prodct's web

site
EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
4 3 4 4 4

4.10.2 Size of and level of activity in the developer comumity

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 3 2 4 4

4.10.3 Size of and level of activity in the user community

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
2 3 2 4 4
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4.10.4 Availability and use of a range of communication chnnels
(email, forums, IRC, wiki, etc)

EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 4 3 3 3

4.10.5 Software release history for evidence of sustaindiiy and

vitality
EPrints | DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
3 2 3 3 3
4.10.6 Documentation on how to set up and manage a repasiy farm
(one code base, many independent repositories)
EPrints DSpace Fedora Importance Importance
Rating Rating
DIY 0-4 Hosted/Hub 0-4
0 0 0 3 3

4.10.7 EPrints
EPrints documentation is of good quality and resiere:

http://www.EPrints.org/documentation/tech/php/itgo

Relative to the other communities, its size isl§rbat it is currently active.
There is little development activity outside Unisigy of Southampton
possibly due to their maintaining sole copyrightnenship.

The roadmap outlines the deliverables for EP@ds, and the key
development seen on this is the inclusion of aigardible workflow.
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A Wiki page is available to the public at this asleh:

http://wiki.EPrints.org/w/Main Page

The EPrints mailing list gets about 3-8 messagdsya Topics ranging from
installation help and minor tweaking for EPrints.

Gmane activity graph can be seen here

http://dir.gmane.org/gmane.comp.web.eprints.devel

A paid community member will have more channelsciaiaboration and
such a support services is provided by Univerditgauthampton and more
details can be read here:

http://www.EPrints.org/services/

4.10.8 DSpace
DSpace documentation is reasonable but appears: date

http://www.DSpace.org/technology/system-docs/inkiemr|

There is a fair amount of activity and community BiSpace. The
Sourceforge project page can be found at this addre

http://sourceforge.net/projects/DSpace/

A public bug tracker and patches are availabl&@@nSourceforge project
space.

DSpace received approximately 9 messages a day®pan of 46 months.
There is an active community around it. There avasticeable jump of
activity at the end of 2005 and until mid 2006 tiien lowered to normal
levels again. The jump looks to be attributech dnticipated release of
version 1.4 which was eventually released in JOR&2

There is a free mailing list for DSpace:

http://sourceforge.net/mail/?group id=19984

Wiki pages for DSpace are available at this address

http://wiki.DSpace.org/

DSpace also has an IRC channel at freenode.neta&daSp
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4.10.9 Fedora
Fedora's documentation is of good quality.

Its documentation can be found here:

http://www.fedora.info/documentation/

The size and activity level of the community is #mampared to other open
source projects. The developers from Universityio§inia and Cornell
University primarily undertake all development.wiki, mailing list, and bug
tracker is provided for the public.

There are Fedora and other related projects cardesegoing on around the
world

Wiki pages are available at this address:

http://www.fedora.info/wiki/index.php/Main_Page

Mailing list instructions are available at this aglek:

http://www.fedora.info/community/mailLists.shtml

A public bug tracker is available at this address:

http://www.fedora.info/bugzilla/
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5.

RECOMMENDATIONS

5.1

5.2

5.3

INTRODUCTION

It is important to note that all systems were dokrepository systems. At the
end of our evaluations, to differentiate them indesr to make
recommendations we had to re-focus on 2 criteria:

. To choose a system that can aggregate publishextiatatand offer a
bureau/hosting service referred to here as Theddd3blution and the
National Hub. This would provide a federated seafcthe bureau and
across the national network of separate and diffeepository systems

. To select a system/s that offers institutions @sépry system that is
feature rich yet has low implementation and suppoerheads.

DSPACE _CAN_BE__ACCOMMODATED _WITHIN _THE NATIONAL

NETWORK

Although DSpace scored well in the overall evaluatihe identified
scalability issue is hard to overcome without aonag-write and therefore it
is recommended that the project team does not 8ga& as the hosted
solution and backend for the National Hub.

The less complicated software architecture of EPgjves it the advantage
over DSpace as the self-configuring institutioregdasitory system for the
OARINZ “DIY” deliverables.

DSpace is a good system, whose strengths lie intésoperability and

security. It can still be used by any individuadtitution as it will effectively
integrate with our recommended centralised architedased on Fedora.

FEDORA AS HOSTED SOLUTION AND BACKEND FOR NATIONAL HUB

Based from the total of the Technical EvaluatioiteZia we can see Fedora is
a strong contender for the hosted solution whighitkin the scope of
outcome 2. of the OARINZ project.

Fedora offers OARINZ a good infrastructure founalativith scalability and
interoperability in mind.

It is the strongest repository system to be usetesore of the national
network for Outcome 1 of OARINZ: “Establish thera$tructure for a

national network of Institutional Repositories’edora was designed as an
infrastructure for institutional repositories, whenultiple and disparate
repositories co-exist and whose content is aggeelgdihis can be achieved by
publication of metadata via an OAI harvester arnldr&pository functionality
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5.4

within the hosted solution using webservices.

Custom development on Fedora itself will be hattan the other repository
systems evaluated, however it is not foreseemtio@h development is
needed on Fedora itself. Postgres support is tegotential development
seen here. The User interface for those institstizssing the hosted solution is
where the most development would take place arapphcation such as Fez
or other web service clients would be used as & base. This is not expected
to be overly complex and should ensure each inistitican have their own
customised workflow and branding.

EPRINTS FOR SELF-CONFIGURING SOLUTION

EPrints is the best candidate for a self-configyraolution for institutions
wanting to set up and host their own repositorybleation to the national
network would be accommodated through the OAI hstereat the national
hub retrieving the metadata from these institutions

EPrints may have some scalability problems but) v&ss complicated
software architecture; remedial development workloa done to resolve this
issue. This work is not expected to be complepisiay.
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5.5 POSSIBLE SCENARIO FOR USING FEDORA

Dspace
Eprints
Fedgra
Moodle LMS O
. &=
2 4
\ 9'“““(\
&

/

OAl Harvester

OARINZ Fedora Cluster

Custom Application

A Fedora hosted ‘cluster’ architecture can be s&ughe different institutions
to publish and fetch digital objects.

Some applications will use webservices for two-wagraction with the
Fedora cluster.

One directional interaction is also possible sueinahe case of an OAl
Harvester or for a non web services aware clieci s1$ an EPrints to publish
its digital objects.

A summary of the technical work that must be dansupport the architecture
above:

Configuration of Fedora cluster

Development of an OARINZ web front end, this fremd is used to do
a search in a web browser. Potential customisatiohe existing web
search user interface of Fedora.

Potential development of a web service clientérénare any
institutions that want to directly integrate froffl Barty application
software — e.g. Moodle Learning Management Sys(grscope and
resources allowy
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Development of custom applications (e.g. basedem) for institutions
that do not find any of the Fedora tools suitabletiieir purpose.

Development of EPrints export script to METS or R@IXformat if
there are any institutions that have an existingrié®repository and
wish to publish to the OARINZ Hub.

5.6 POTENTIAL AREAS OF DEVELOPMENT

During the evaluation several potential areas geltmment were identified:

Development of a small PHP SOAP client to Fedorald/de useful

in 2 different areas. Firstly, a PHP SOAP Fedoiantl could be
adopted by % party applications - e.g. a Moodle module, thereby
enabling users to directly source from a Fedorasigpry from within

a Learning Management System environment. Secpndiyng the
same PHP SOAP Fedora client a simple PHP baset drmhcan be
developed for Fedora. This simple PHP Fedora feondtcould also be
used as an alternative DIY solution.

Improvement and customisation of Fez for the OARIpEDject is
another identified area of development. Fez waldped as part of
UQ eScholarship Project and Australian PartnergbipSustainable
Repositories, and therefore some aspects williikelt apply to the
OARINZ project.

Development of OARINZ web search and portal frond.e This
website will be the tool that will search the OARINMepository. The
website may also provide a portal and/or RSS feeds.

Customisation and further development of an OAIl vdater. An
evaluation of potential OAl Harvesters must alsabdertaken.

Development of prototypes on how to integrate viitle OARINZ
repository. The prototypes will give the differanstitutions a model
to follow in integrating their respective repositor

Fedora can be further enhanced to support Post@§reS@s database
backend. Currently it supports only MySQL and Qgac

Installation Packages (e.g. RPM and DEB Packages)tife self
configuring solution and User Interface for the téolsSolution.
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6. APPENDIX 1 - EVALUATION MATRIX

Please note, the evaluation grades allocated agaifdance only and that there are
two tables, one for the Self Configuring DIY soartithe other for the Hosted/Hub
solution, where the importance rating differs:

Self Configuring Solution (DIY)

Criteria

4.1 Scalability

4.1.1Scale Ug
4.1.2Scale ou
4.1.3Architecture

Sub Total Scalability

4.2 Ease of working on Code Base
4.2.1Add/Change digital obje
4.2.2Documentation of cot

Sub Total Ease of Working on Code Base

4.3 Security

4.3.1Data Encryption

4.3.2Server Securit

4.3.3Authenticatior

4.3.2 Authorization/Access Righ

4.3.E Ability to restrict access at repository item le
Sub Total Security

4.4 Interoperability

4.4.10AI-PMH Compliant (Requiret

4.4.Z2 SOAP, UDD

4.4.2 SRU/SRW

4.4.4Bulk Import and Expo

4.4 5Institution exit mechanism (Require
4.4.6Authentication - (e.g. LDAF

4.4.7 Standard metadata - Dublin core, ME
Sub Total Interoperability

4.5 Ease of Deployment

4.5.1Software and hardware requireme
4.5.2Packaging and installation st

4.5.2 Separate repository/branding each institu
Sub Total Ease of Deployment

4.6 System Administration
4.6.1Ability to customise look and fe:
4.6.2Ease of Publishin

Sub Total System Administration

4.7 Internationalisation
4.7.1Localisable U

4.7.2Unicode Text editing and store
Sub Total

4.8 Open Source

4.8.10pen Source Licens
4.8.2Defined roadmap for the futt
Sub Total Open Source

4.9 Work Flow Tools
4.9.1Workflow integratior
4.9.2Support for different workflow
Sub Total Work Flow Tools

4.10Community Knowledge Base

4.10.1Quality of information on the product's web
4.10.2Size/Level of activity in the developer commu
4.10.3Size of and level of activity in the user commy
4.10.4Availability/Range of communication chann:
4.10.5Software release history-sustainability, vite
4.10.6Documentation on how to set up and mai

a repository farm (one code base, many indepet
Sub Total Community Knowledge Base

Totals for Self Configuring Repositories (DIY)

Importance Rating
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Technical Evaluation of Selected Open Access Repimsies in New Zealand

Hosted/Hub Solution

Criteria

4.1 Scalability
4.1.1Scale Ur
4.1.2Scale ou
4.1.3Architecture

Sub Total Scalability

4.2 Ease of working on Code Base
4.2.1Add/Change digital obje

4.2.2 Documentation of cot

Sub Total Ease of Working on Code Base

4.3 Security

4.3.1Data Encryption

4.3.Z Server Securit

4.3.3Authenticatior

4.3.4Authorization/Access Righ

4.3.5Ability to restrict access at repository item le
Sub Total Security

4.4 Interoperability

4.4.10AI-PMH Compliant (Requiret
4.4.2SOAP, UDD

4.4.3SRU/SRW

4.4.4Bulk Import and Expo

4.4 5Institution exit mechanism (Requirt
4.4.6Authentication - (e.g. LDAF
4.4.7Standard metadata - Dublin core, ME
Sub Total Interoperability

4.5 Ease of Deployment

4.5.1Software and hardware requirem
4.5.2Packaging and installation st
4.5.3Separate repository/branding each institu
Sub Total Ease of Deployment

4.6 System Administration
4.6.1Ability to customise look and fe:
4.6.2Ease of Publishin

Sub Total System Administration

4.7 Internationalisation
4.7.1Localisable U

4.7.2Unicode Text editing and store
Sub Total

4.8 Open Source

4.8.10pen Source Licens
4.8.2Defined roadmap for the futt
Sub Total Open Source

4.9 Work Flow Tools
4.9.1Workflow integration
4.9.2Support for different workflow
Sub Total Work Flow Tools

4.10Community Knowledge Base

4.10.1Quality of information on the product's web site
4.10.2Size/Level of activity in the developer commu
4.10.2 Size of and level of activity in the user commy
4.10.4Availability/Range of communication chann
4.10.5Software release history-sustainability, vite
4.10.6Documentation on how to set up and manage
a repository farm (one code base, many independent
repositories

Sub Total Community Knowledge Base

Totals for Hub & Hosted Repositories

Importance
Rating

3
4
3

w

WNN B W

AN SAEDBDOOWDS

N

w

WWwWwbs b S

Eprints
Evaluation Total

3
3
3

N

NN W B

WWwWwMNhOoOOo D

~ w

o

WwWwWMNN A

Dspace
Evaluation Total
9 2
12 3
9 2
30
6 3
12 2
18
12 4
8 3
6 4
4 4
6 3
36
16 4
0 4
0 4
8 4
12 4
6 4
12 4
54
6 2
6 2
16 4
28
6 2
12 3
18
16 4
16 4
32
12 4
12 2
24
3 3
2 3
5
16 3
8 3
8 3
9 4
9 2
0 0
50
295

16
26

16

32

12

18

342

Fedora
Evaluation Total
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