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Chapter 1. DSpace System
Documentation: Introduction

DSpace is an open source software platform that enables organisations to:

* capture and describe digital material using a submission workflow module, or a variety of programmatic ingest
options

« distribute an organisation's digital assets over the web through a search and retrieval system
* preserve digital assets over the long term

This system documentation includes a functional overview of the system [functional.html], which is a good
introduction to the capabilities of the system, and should be readable by non-technical folk. Everyone should read this
section first because it introduces some terminology used throughout the rest of the documentation.

For people actually running aDSpace service, thereisan installation guide [install.html], and sections on configuration
[configure.html] and the directory structure [directories.html]. Note that as of DSpace 1.2, the administration user
interface guide is now on-line help available from within the DSpace system.

Finally, for those interested in the detail s of how DSpace works, and those potentially interested in modifying the code
for their own purposes, there is a detailed architecture and design section [architecture.html].

Other good sources of information are:
e The DSpace Public API Javadocs. Build these with the command nvn j avadoc: j avadoc.

» The DSpace Wiki [http://wiki.dspace.org/] contains stacks of useful information about the DSpace platform and the
work people are doing with it. You are strongly encouraged to visit this site and add information about your own
work. Useful Wiki areas are;

* A list of DSpace resources [http://wiki.dspace.org/DspaceResources] (Web sites, mailing lists etc.)
e Technical FAQ [http://wiki.dspace.org/Technical Faq]

« A list of projects using DSpace [http://wiki.dspace.org/DspaceProjects)

» Guidelines for contributing back to DSpace [http://wiki.dspace.org/ContributionGuidelines]

» www.dspace.org [http://www.dspace.org/] has announcements and contains useful information about bringing up
an instance of DSpace at your organization.

» The dspace-tech e-mail list on SourceForge [#] is the recommended place to ask questions, since a growing
community of DSpace developers and usersis on hand on that list to help with any questions you might have. The
e-mail archive of that list is a useful resource.

» The dspace-devel e-mail list [#], for those developing with the DSpace with a view to contributing to the core
DSpace code.
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Chapter 2. DSpace System

Documentation: Functional Overview

The following sections describe the various functional aspects of the DSpace system.

2.1. Data Model
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Data Model Diagram

The way datais organized in DSpace is intended to reflect the structure of the organization using the DSpace system.
Each DSpace siteisdivided into communities, which can be further divided into sub-communities reflecting the typical
university structure of college, departement, research center, or laboratory.

Communities contain collections, which are groupings of related content. A collection may appear in more than one
community.

Each collection is composed of items, which are the basic archival elements of the archive. Each item is owned by
one collection. Additionally, an item may appear in additional collections; however every item has one and only one
owning collection.

Items are further subdivided into named bundles of bitstreams. Bitstreams are, as the name suggests, streams of bits,
usually ordinary computer files. Bitstreams that are somehow closely related, for example HTML files and images
that compose asingle HTML document, are organised into bundles.

In practice, most items tend to have these named bundles:

* ORIGINAL -- the bundle with the original, deposited bitstreams

» THUMBNAILS-- thumbnails of any image bitstreams

e TEXT -- extracted full-text from bitstreamsin ORIGINAL, for indexing

» LICENSE -- contains the deposit license that the submitter granted the host organization; in other words, specifies
the rights that the hosting organization have

* CC_LICENSE -- contains the distribution license, if any (a Creative Commons [http://www.creativecommons.org]
license) associated with the item. This license specifies what end users downloading the content can do with the
content

Each bitstream is associated with one Bitstream Format. Because preservation services may be an important aspect
of the DSpace service, it isimportant to capture the specific formats of files that users submit. In DSpace, a bitstream
format is a unique and consistent way to refer to a particular file format. An integral part of a bitstream format is an
either implicit or explicit notion of how material in that format can be interpreted. For example, the interpretation for
bitstreams encoded in the JPEG standard for still image compression is defined explicitly in the Standard |SO/IEC
10918-1. The interpretation of bitstreams in Microsoft Word 2000 format is defined implicitly, through reference to
the Microsoft Word 2000 application. Bitstream formats can be more specific than MIME types or file suffixes. For
example, appl i cati on/ ns-wor d and . doc span multiple versions of the Microsoft Word application, each of
which produces bitstreams with presumably different characteristics.

Each bitstream format additionally has a support level, indicating how well the hosting institution is likely to be able
to preserve content in the format in the future. There are three possible support levels that bitstream formats may be
assigned by the hosting institution. The host institution should determine the exact meaning of each support level, after
careful consideration of costs and requirements. MIT Libraries interpretation is shown below:

Table2.1. MIT Libraries Definitions of Bitstream Format Support Levels

Supported The format is recognized, and the hosting institution is
confident it can make bitstreams of this format useable
in the future, using whatever combination of techniques
(such as migration, emulation, etc.) is appropriate given
the context of need.

Known The format is recognized, and the hosting institution will

promise to preserve the bitstream as-is, and alow it to
be retrieved. The hosting institution will attempt to obtain
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enough information to enable the format to be upgraded
to the 'supported' level.

Unsupported Theformat isunrecognized, but the hosting institution will
undertake to preserve the bitstream as-isand alow it to be
retrieved.

Each item has one qualified Dublin Core metadata record. Other metadata might be stored in an item as a serialized
bitstream, but we store Dublin Core for every item for interoperability and ease of discovery. The Dublin Core may be
entered by end-users as they submit content, or it might be derived from other metadata as part of an ingest process.

Items can be removed from DSpace in one of two ways. They may be 'withdrawn', which means they remain in the
archive but are completely hidden from view. In this case, if an end-user attempts to access the withdrawn item, they
are presented with a 'tombstone,' that indicates the item has been removed. For whatever reason, an item may also be
'expunged' if necessary, in which case all traces of it are removed from the archive.

Table 2.2. Objectsin the DSpace Data M odel

Object Example

Community Laboratory of Computer Science; Oceanographic
Research Center

Collection LCS Technical Reports; ORC Statistical Data Sets

Item A technical report; a data set with accompanying
description; avideo recording of alecture

Bundle A group of HTML and image bitstreams making up an
HTML document

Bitstream A singleHTML file; asingleimagefile; asource codefile

Bitstream Format Microsoft Word version 6.0; JPEG encoded image format

2.2. Plugin Manager

The PluginManager is a very simple component container. It creates and organizes components (plugins), and helps
select aplugin in the cases where there are many possible choices. It aso gives some limited control over thelifecycle
of aplugin.

A plugin is defined by a Java interface. The consumer of a plugin asks for its plugin by interface. A Plugin is an
instance of any class that implements the plugin interface. It is interchangeable with other implementations, so that
any of them may be "plugged in".

The mediafilter is a simple example of a plugin implementation. Refer to the Business Logic Layer
[business.html#plugin] for more details on Plugins.

2.3. Metadata

Broadly speaking, DSpace holds three sorts of metadata about archived content:

Descriptive Metadata
DSpace can support multiple flat metadata schemas for describing an item.

A qualified Dublin Core metadata schema loosely based on the Library Application Profile [http://
www.dublincore.org/documents/library-application-profile/] set of elementsand qualifiersisprovided by default.
The set of elements and qualifiers used by MIT Libraries [http://dspace.org/technol ogy/metadata.html] comes
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pre-configured with the DSpace source code. However, you can configure multiple schemas and select metadata
fields from amix of configured schemas to describe your items.

Other descriptive metadata about items (e.g. metadata described in ahierarchical schema) may beheldin serialized
bitstreams. Communities and collections have some simple descriptive metadata (a name, and some descriptive
prose), held in the DBMS.

Administrative Metadata
This includes preservation metadata, provenance and authorization policy data. Most of this is held within
DSpace's relation DBMS schema. Provenance metadata (prose) is stored in Dublin Core records. Additionally,
some other administrative metadata (for example, bitstream byte sizes and MIME types) is replicated in Dublin
Corerecords so that it is easily accessible outside of DSpace.

Structural Metadata

This includes information about how to present an item, or bitstreams within an item, to an end-user, and the
relationships between constituent parts of the item. As an example, consider a thesis consisting of a number of
TIFF images, each depicting asingle page of thethesis. Structural metadatawould include the fact that each image
is a single page, and the ordering of the TIFF images/pages. Structural metadata in DSpace is currently fairly
basic; within an item, bitstreams can be arranged into separate bundles as described above. A bundle may also
optionally have a primary bitstream. Thisis currently used by the HTML support to indicate which bitstream in
the bundleisthe first HTML fileto send to a browser.

In addition to some basic technical metadata, bitstreams also have a'sequence | D' that uniquely identifiesit within
an item. Thisis used to produce a 'persistent' bitstream identifier for each bitstream.

Additional structural metadata can be stored in serialized bitstreams, but DSpace does not currently understand
this natively.

2.4. Packager Plugins

Packagers are software modules that trandate between DSpace Item objects and a self-contained external
representation, or "package". A Package Ingester interprets, or ingests, the package and creates an Item. A Package
Disseminator writes out the contents of an Item in the package format.

A packageistypically anarchivefilesuchasaZzip or "tar" file, including amanifest document which contains metadata
and adescription of the package contents. The M S Content Package [ http://www.imsglobal .org/content/packaging/] is
atypical packaging standard. A package might also be a single document or mediafile that contains its own metadata,
such as a PDF document with embedded descriptive metadata.

Package ingesters and package disseminators are each a type of named plugin (see Plugin Manager), so it is easy to
add new packagers specific to the needs of your site. Y ou do not have to supply both an ingester and disseminator for
each format; it is perfectly acceptable to just implement one of them.

Most packager plugins call upon Crosswalk plugins to transl ate the metadata between DSpace's object model and the
package format.

2.5. Crosswalk Plugins

Crosswal ks are software modul esthat transl ate between D Space object metadata and a specific external representation.
An Ingestion Crosswalk interprets the external format and crosswalks it to DSpace's internal data structure, while a
Dissemination Crosswalk does the opposite.

For example, a MODS ingestion crosswalk translates descriptive metadata from the MODS format to the metadata
fields on a DSpace Item. A MODS dissemination crosswalk generates a MODS document from the metadata on a
DSpace Item.
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Crosswalk plugins are named plugins see Plugin Manager), o it is easy to add new crosswalks. Y ou do not have to
supply both an ingester and disseminator for each format; it is perfectly acceptable to just implement one of them.

Thereisalso aspecial pair of crosswalk pluginswhich use X SL stylesheetsto transl ate the external metadatato or from
an internal DSpace format. Y ou can add and modify XSLT crosswalks simply by editing the DSpace configuration
and the stylesheets, which are stored in files in the DSpace installation directory.

The Packager plugins and OAH-PMH server make use of crosswalk plugins.

2.6. E-People and Groups

Although many of DSpace's functions such as document discovery and retrieval can be used anonymously, some
features (and perhaps some documents) are only available to certain "privileged" users. E-People and Groups are the
way DSpace identifies application users for the purpose of granting privileges. Thisidentity is bound to a session of a
DSpace application such as the Web Ul or one of the command-line batch programs. Both E-People and Groups are
granted privileges by the authorization system described below.

2.6.1. E-Person

DSpace hold the following information about each e-person:
* E-mail address
* First and last names

» Whether the user is able to log in to the system via the Web Ul, and whether they must use an X509 certificate
to do so;

A password (encrypted), if appropriate
» A list of collections for which the e-person wishes to be notified of new items

» Whether the e-person 'self-registered' with the system; that is, whether the system created the e-person record
automatically asaresult of the end-user independently registering with the system, as opposed to the e-person record
being generated from the institution's personnel database, for example.

» Thenetwork ID for the corresponding LDAP record

2.6.2. Groups

Groups are another kind of entity that can be granted permissions in the authorization system. A group is usually an
explicit list of E-People; anyone identified as one of those E-People also gains the privileges granted to the group.

However, an application session can be assigned membership in a group without being identified as an E-Person. For
example, some sites use this feature to identify users of alocal network so they can read restricted materials not open
to the whole world. Sessions originating from the local network are given membership in the "LocalUsers" group and
gain the corresonding privileges.

Administrators can also use groups as "roles' to manage the granting of privileges more efficiently.

2.7. Authentication

Authentication is when an application session positively identifies itself as belonging to an E-Person and/or Group. In
DSpace 1.4, it isimplemented by a mechanism called Sackable Authentication: the DSpace configuration declares a
"stack" of authentication methods. An application (like the Web Ul) calls on the Authentication Manager, which tries
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each of these methods in turn to identify the E-Person to which the session belongs, as well as any extra Groups. The
E-Person authentication methods are tried in turn until one succeeds. Every authenticator in the stack is given achance
to assign extra Groups. This mechanism offers the following advantages:

e Separates authentication from the Web user interface so the same authentication methods are used for other
applications such as non-interactive Web Services

 Improved modularity: The authentication methods are all independent of each other. Custom authentication methods
can be "stacked" on top of the default DSpace username/password method.

* Cleaner support for "implicit" authentication where username is found in the environment of a Web regquest, e.g.
in an X.509 client certificate.

2.8. Authorization

DSpace's authorization system is based on associating actions with objects and the lists of EPeople who can perform
them. The associations are called Resource Palicies, and the lists of EPeople are called Groups. There are two special
groups: 'administrators, who can do anythingin asite, and ‘anonymous, whichisalist that containsall users. Assigning
apolicy for an action on an object to anonymous means giving everyone permission to do that action. (For example,
most objects in DSpace sites have a policy of ‘anonymous READ.) Permissions must be explicit - lack of an explicit
permission results in the default policy of 'deny'. Permissions also do not ‘commute’; for example, if an e-person has
READ permission on an item, they might not necessarily have READ permission on the bundles and bitstreams in
that item. Currently Collections, Communities and Items are discoverable in the browse and search systemsregardless
of READ authorization.

The following actions are possible:

Community

ADD/REMOVE add or remove collections or sub-communities

Collection

ADD/REMOVE add or remove items (ADD = permission to submit items)

DEFAULT ITEM_READ inherited as READ by all submitted items

DEFAULT BITSTREAM_READ inherited as READ by bitstreams of all submitted items

COLLECTION_ADMIN collection admins can edit itemsin a collection, withdraw
items, map other itemsinto this collection.

Item

ADD/REMOVE add or remove bundles

READ can view item (item metadatais always viewabl €)

WRITE can modify item

Bundle

ADD/REMOVE ’ add or remove bitstreams to a bundle

Bitstream

READ ’view bitstream

WRITE ‘modify bitstream
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Note that there is no 'DELETE' action. In order to 'delete’ an object (e.g. an item) from the archive, one must have
REMOVE permission on all objects (in this case, collection) that contain it. The 'orphaned' item is automatically
deleted.

Policies can apply to individual e-people or groups of e-people.

2.9. Ingest Process and Workflow

Rather than being a single subsystem, ingesting is a process that spans several. Below is a simple illustration of the
current ingesting process in DSpace.

INGEST PROCESS

External SIF > Batch ltem
Importer
In Progress
Submission :ﬁ ltem Installer Archived Item
Web Submit
Ul —

Waorkflow

DSpace Ingest Process

Thebatch item importer isan application, which turns an external SIP (an XML metadata document with some content
files) into an "in progress submission” object. The Web submission Ul is similarly used by an end-user to assemble
an "in progress submission” object.

Depending on the policy of the collection to which the submission in targeted, aworkflow process may be started. This
typically allows one or more human reviewers or 'gatekeepers' to check over the submission and ensure it is suitable
for inclusion in the collection.

When the Batch Ingester or Web Submit Ul completes the InProgressSubmission object, and invokes the next stage
of ingest (be that workflow or item installation), a provenance message is added to the Dublin Core which includes
the filenames and checksums of the content of the submission. Likewise, each time a workflow changes state (e.g.
a reviewer accepts the submission), a similar provenance statement is added. This allows us to track how the item
has changed since a user submitted it. (The History system is also invoked, but provenance is easier for us to access
at the moment.)

Once any workflow process is successfully and positively completed, the InProgressSubmission object is consumed
by an "item installer", that converts the InProgressSubmission into a fully blown archived item in DSpace. The item
installer:

» Assigns an accession date
» Addsa"date.available" value to the Dublin Core metadata record of the item

e Addsanissue date if none already present
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 Adds a provenance message (including hitstream checksums)

» Assigns aHandle persistent identifier

Adds the item to the target collection, and adds appropriate authorization policies

Adds the new item to the search and browse indices

2.9.1. Workflow Steps

A collection's workflow can have up to three steps. Each collection may have an associated e-person group for
performing each step; if no group is associated with a certain step, that step is skipped. If a collection has no e-person
groups associated with any step, submissionsto that collection are installed straight into the main archive.

In other words, the sequence is this. The collection receives a submission. If the collection has a group assigned for
workflow step 1, that step is invoked, and the group is notified. Otherwise, workflow step 1 is skipped. Likewise,
workflow steps 2 and 3 are performed if and only if the collection has a group assigned to those steps.

When a step is invoked, the task of performing that workflow step put in the 'task pool' of the associated group. One
member of that group takes the task from the pool, and it is then removed from the task pool, to avoid the situation
where several people in the group may be performing the same task without realizing it.

The member of the group who has taken the task from the pool may then perform one of three actions:

Workflow Step Possible actions
1 Can accept submission for inclusion, or reject submission.
2 Can edit metadata provided by the user with the

submission, but cannot change the submitted files. Can
accept submission for inclusion, or reject submission.

3 Can edit metadata provided by the user with the
submission, but cannot change the submitted files. Must
then commit to archive; may not reject submission.

Edit Metadata Edit Metadata

Submitter's | Submit Workflow | Accept Workflow | Accept | Workflow | Commit | ltern Added
“My DSpace" Step 1 Step 2 Step 3 to Archive

Reject Reject

Submission Workflow in DSpace

If a submission is rejected, the reason (entered by the workflow participant) is e-mailed to the submitter, and it is
returned to the submitter's'My DSpace' page. The submitter can then make any necessary modifications and re-submit,
whereupon the process starts again.

If asubmission is ‘accepted,, it is passed to the next step in the workflow. If there are no more workflow steps with
associated groups, the submission isinstalled in the main archive.
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One last possihility is that a workflow can be 'aborted' by a DSpace site administrator. This is accomplished using
the administration Ul.

Thereason for thisapparently arbitrary designisthat iswasthe simplist case that covered the needs of the early adopter
communitiesat MIT. The functionality of the workflow system will no doubt be extended in the future.

2.10. Supervision and Collaboration

In order to facilitate, as a primary objective, the opportunity for thesis authors to be supervised in the preparation
of their e-thesis, a supervision order system exists to bind groups of other users (thesis supervisors) to an item in
someone's pre-submission workspace. The bound group can have system policies associated with it that allow different
levels of interaction with the student'sitem; a small set of default policy groups are provided:

» Full editorial control
* View item contents
* Nopolicies

Once the default set has been applied, a system administrator may modify them as they would any other policy set
in DSpace

This functionality could also be used in situations where researchers wish to collaborate on a particular submission,
although there is no particular collaborative workspace functionality.

2.11. Handles

Researchers require a stable point of reference for their works. The simple evolution from sharing of citations to
emailing of URLs broke when Web users learned that sites can disappear or be reconfigured without notice, and
that their bookmark files containing critical links to research results couldn't be trusted long term. To help solve this
problem, a core DSpace feature is the creation of persistent identifier for every item, collection and community stored
in DSpace. To persist identifier, DSpace requires a storage- and location- independent mechanism for creating and
maintaining identifiers. DSpace uses the CNRI Handle System [http://www.handle.net/] for creating these identifiers.
Therest of this section assumes a basic familiarity with the Handle system.

DSpace uses Handles primarily asameans of assigning globally uniqueidentifiersto objects. Each siterunning DSpace
needsto obtain aHandle 'prefix’ from CNRI, so we know that if we create identifiers with that prefix, they won't clash
with identifiers created el sewhere.

Presently, Handles are assigned to communities, collections, and items. Bundles and bitstreams are not assigned
Handles, since over time, the way in which an item is encoded as bits may change, in order to allow access with future
technologies and devices. Older versions may be moved to off-line storage as a new standard becomes de facto. Since
it's usually the item that is being preserved, rather than the particular bit encoding, it only makes sense to persistently
identify and allow accessto the item, and allow users to access the appropriate bit encoding from there.

Of course, it may be that a particular bit encoding of afile is explicitly being preserved; in this case, the bitstream
could be the only one in the item, and the item's Handle would then essentially refer just to that bitstream. The same
bitstream can also be included in other items, and thus would be citable as part of agreater item, or individually.

The Handle system also features a global resolution infrastructure; that is, an end-user can enter a Handle into any
service (e.g. Web page) that can resolve Handles, and the end-user will be directed to the object (in the case of DSpace,
community, collection or item) identified by that Handle. In order to take advantage of this feature of the Handle
system, aDSpace site must also run a'Handle server' that can accept and resolve incoming resolution requests. All the
code for thisisincluded in the DSpace source code bundle.
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Handles can be written in two forms:

hdl : 1721. 123/ 4567
http://hdl. handl e. net/1721. 123/ 4567

The above represent the same Handle. The first is possibly more convenient to use only as an identifier; however,
by using the second form, any Web browser becomes capable of resolving Handles. An end-user need only access
this form of the Handle as they would any other URL. It is possible to enable some browsers to resolve the first form
of Handle as if they were standard URLs using CNRI's Handle Resolver plug-in [http://www.handle.net/resolver/
index.html], but since the first form can always be simply derived from the second, DSpace displays Handles in the
second form, so that it is more useful for end-users.

It is important to note that DSpace uses the CNRI Handle infrastructure only at the 'site’ level. For example, in the
above example, the DSpace site has been assigned the prefix '1721.123'. It is still the responsibility of the DSpace
site to maintain the association between a full Handle (including the '4567' local part) and the community, collection
or item in question.

2.12. Bitstream 'Persistent' Identifiers

Similar to handles for DSpaceitems, bitstreams al so have 'Persistent’ identifiers. They are more volatile than Handles,
since if the content is moved to a different server or organizaion, they will no longer work (hence the quotes around
'persistent’). However, they are more easily persisted than the simple URL s based on database primary key previously
used. This means that external systems can more reliably refer to specific bitstreams stored in a DSpace instance.

Each hitstream hasasegquence | D, unique within an item. Thissequence D isused to createapersistent I D, of theform:
dspace url/bitstreanf handl e/ sequence I D/ fil enane

For example:

htt ps://dspace. nyu. edu/ bi t streani 123. 456/ 789/ 24/ f co. ht m

The above refers to the bitstream with sequence ID 24 in the item with the Handle hdl : 123. 456/ 789. The
foo. ht m isredly just there asahint to browsers: Although DSpace will provide the appropriate MIME type, some
browsers only function correctly if the file has an expected extension.

2.13. Storage Resource Broker (SRB) Support

DSpace offers two means for storing bitstreams. The first isin the file system on the server. The second is using SRB
(Storage Resource Broker) [http://www.sdsc.edu/srb]. Both are achieved using asimple, lightweight API.

SRB ispurely an option but may be usedinlieu of the server'sfile system or in addition to thefile system. Without going
into afull description, SRB isavery robust, sophisticated storage manager that offers essentially unlimited storage and
straightforward means to replicate (in simple terms, backup) the content on other local or remote storage resources.

2.14. Search and Browse

DSpace allows end-users to discover content in a number of ways, including:
» Viaexterna reference, such asaHandle

* Searching for one or more keywords in metadata or extracted full-text
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» Browsing though title, author, date or subject indices, with optional image thumbnails

Search is an essential component of discovery in DSpace. Users expectations from a search engine are quite high,
so a goa for DSpace is to supply as many search features as possible. DSpace's indexing and search module has
a very simple APl which allows for indexing new content, regenerating the index, and performing searches on
the entire corpus, a community, or collection. Behind the API is the Java freeware search engine Lucene [http://
jakarta.apache.org/lucene/]. Lucene gives us fielded searching, stop word removal, stemming, and the ability to
incrementally add new indexed content without regenerating the entire index. The specific Lucene search indexes are
configurable enabling institutions to customize which DSpace metadata fields are indexed.

Another important mechanism for discovery in DSpace is the browse. This is the process whereby the user views a
particular index, such asthetitle index, and navigates around it in search of interesting items. The browse subsystem
provides a simple APl for achieving this by allowing a caller to specify an index, and a subsection of that index.
The browse subsystem then discloses the portion of the index of interest. Indices that may be browsed are item title,
item issue date, item author, and subject terms. Additionally, the browse can be limited to items within a particular
collection or community.

2.15. HTML Support

For the most part, at present DSpace simply supports uploading and downloading of bitstreams as-is. Thisisfine for
the majority of commonly-used file formats -- for example PDFs, Microsoft Word documents, spreadsheets and so
forth. HTML documents (Web sites and Web pages) are far more complicated, and this has important ramifications
when it comesto digital preservation:

» Web pages tend to consist of several files -- one or more HTML files that contain references to each other, and
stylesheets and image files that are referenced by the HTML files.

» Web pagesalso link to or include content from other sites, often imperceptably to the end-user. Thus, in afew year's
time, when someone views the preserved Web site, they will probably find that many links are now broken or refer
to other sites than are now out of context.

In fact, it may be unclear to an end-user when they are viewing content stored in DSpace and when they are seeing
content included from another site, or have navigated to a page that is not stored in DSpace. This problem can
manifest when a submitter uploads some HTML content. For example, the HTML document may include an image
from an external Web site, or even their local hard drive. When the submitter views the HTML in DSpace, their
browser is able to use the reference in the HTML to retrieve the appropriate image, and so to the submitter, the
whole HTML document appears to have been deposited correctly. However, later on, when another user tries to
view that HTML, their browser might not be able to retrieve the included image since it may have been removed
from the external server. Hence the HTML will seem broken.

» Often Web pages are produced dynamically by software running on the Web server, and represent the state of a
changing database underneath it.

Dealing with these issues is the topic of much active research. Currently, DSpace bites off a small, tractable chunk
of this problem. DSpace can store and provide on-line browsing capability for self-contained, non-dynamic HTML
documents. In practical terms, this means:

» No dynamic content (CGlI scripts and so forth)

» All links to preserved content must be relative links, that do not refer to 'parents above the 'root' of the HTML
document/site:

e diagram gi f isOK

e image/foo.gif isOK
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e ../index. htnl isonly OK inafilethat isat least adirectory deep in the HTML document/site hierarchy
e /styl esheet. css isnot OK (thelink will break)

e http://sonmedonai n. coni content. ht m isnot OK (the link will continue to link to the external site
which may change or disappear)

* Any 'absolutelinks (e.g. htt p: / / somedomai n. coni cont ent . ht nl ) are stored 'asis, and will continue to
link to the external content (as opposed to relative links, which will link to the copy of the content stored in DSpace.)
Thus, over time, the content refered to by the absolute link may change or disappear.

2.16. OAIl Support

The Open Archives Initiative [http://www.openarchives.org/] has devel oped a protocol for metadata harvesting [http://
www.openarchives.org/OAl/openarchivesprotocol .html]. This allows sites to programmatically retrieve or 'harvest'
the metadata from several sources, and offer services using that metadata, such asindexing or linking services. Such
aservice could allow users to access information from alarge number of sites from one place.

DSpace exposes the Dublin Core metadata for items that are publicly (anonymously) accessible. Additionally, the
collection structure is also exposed via the OAIl protocol's 'sets mechanism. OCLC's open source OAICat [http://
www.oclc.org/research/software/oai/cat.shtm] framework is used to provide this functionality.

You can also configure the OAI service to make use of any crosswalk plugin to offer additional metadata formats,
such as MODS.

DSpace's OAI service does support the exposing of deletion information for withdrawn items, but not for items that
are 'expunged’ (see above). DSpace also supports OAI-PMH resumption tokens.

2.17. OpenURL Support

DSpace supports the OpenURL protocol [http://www.sfxit.com/OpenURL/] from SFX [http://www.sfxit.com/], in a
rather simplefashion. If your institution hasan SFX server, DSpacewill display an OpenURL link on every item page,
automatically using the Dublin Core metadata. Additionally, DSpace can respond to incoming OpenURLSs. Presently
it smply passes the information in the OpenURL to the search subsystem. A list of results is then displayed, which
usualy givestherelevant item (if it isin DSpace) at the top of thelist.

2.18. Creative Commons Support

Dspace provides support for Creative Commons licenses to be attached to items in the repository. They represent
an dternative to traditional copyright. To learn more about Creative Commons, visit their website [http:/
creativecommons.org]. Support for the licenses is controlled by a site-wide configuration option, and since license
selectioninvolvesredirection to the Creative Commonswebsite, additional parameters may be configured to work with
aproxy server. If the option is enabled, users may select a Creative Commons license during the submission process,
or elect to skip Creative Commons licensing. If a selection is made a copy of the license text and RDF metadata is
stored along with the item in the repository. There is also an indication - text and a Creative Commons icon - in the
item display page of the web user interface when an item islicensed under Creative Commons.

2.19. Subscriptions

As noted above, end-users (e-people) may 'subscribe’ to collections in order to be aerted when new items appear in
those collections. Each day, end-users who are subscribed to one or more collections will receive an e-mail giving
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brief details of all new items that appeared in any of those collections the previous day. If no new items appeared in
any of the subscribed collections, no e-mail is sent. Users can unsubscribe themselves at any time. RSS feeds of new
items are also available for collections and communities.

2.20. History

While provenance information in the form of prose is very useful, it is not easily programmatically manipulated.
The History system captures a time-based record of significant changes in DSpace, in a manner suitable for later
‘refactoring’ or repurposing.

Currently, the History subsystem isexplicitly invoked when significant events occur (e.g., DSpace acceptsan iteminto
the archive). The History subsystem then creates RDF data describing the current state of the object. The RDF datais
modeled using Harmony/ABC [http://www.metadata.net/harmony/], an ontology for describing temporal-based data,
and stored in the file system. Some simple indices for unwinding the data are available.

2.21. Import and Export

DSpace also includes batch tools to import and export items in a simple directory structure, where the Dublin Core
metadataisstoredinan XML file. Thismay be used asthe basisfor moving content between DSpace and other systems.

There is also a METS-based export tool, which exports items as MET S-based metadata with associated bitstreams
referenced from the METSfile.

2.22. Registration

Registration is an aternate means of incorporating items, their metadata, and their bitstreams into DSpace by taking
advantage of the bitstreams already being in accessible computer storage. An example might bethat thereisarepository
for existing digital assets. Rather than using the normal interactiveingest process or the batch import to furnish DSpace
the metadata and to upload bitstreams, registration provides DSpace the metadata and the location of the bitstreams.
DSpace uses a variation of the import tool to accomplish registration.

2.23. Statistics

Various statistical reports about the contents and use of your system can be automatically generated by the system.
These are generated by analysing DSpace's log files. Statistics can be broken down monthly.

The report includes data such as:
* A customisable general summary of activitiesin the archive, by default including:
* Number of item views
* Number of collection visits
* Number of community visits
« Number of OAIl Requests
 Customisable summary of archive contents
» Broken-down list of item viewings

A full break-down of all system activity
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e Userlogins
» Most popular searches

Theresults of statistical analysis can be presented on a by-month and an in-total report, and are available via the user
interface. The reports can also either be made public or restricted to administrator access only.

2.24. Checksum Checker

The purpose of the checker is to verify that the content in a DSpace repository has not become corrupted or been
tampered with. The functionality can be invoked on an ad-hoc basis from the command line, or configured via cron
or similar. Options exist to support large repositories that cannot be entirely checked in one run of the tool. The tool
is extensible to new reporting and checking priority approaches.

15
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3.1. Prerequisite Software

The list below describes the third-party components and tools you'll need to run a DSpace server. These are just
guidelines. Since DSpace is built on open source, standards-based tools, there are numerous other possibilities and
setups.

Also, please note that the configuration and installation guidelines relating to a particular tool below are here for
convenience. Y ou should refer to the documentation for each individual component for compl ete and up-to-date details.
Many of the tools are updated on a frequent basis, and the guidelines below may become out of date.

3.1.1. UNIX-like OS or Microsoft Windows

* UNIX-like OS (Linux, HP/UX etc) : Many distributions of Linux/Unix come with some of the dependencies below
pre installed or easily installed via updates, you should consult your particular distributions documentation to
determine what is already available.

» Microsoft Windows: (see full Windows Instructions for full set of prerequisites)

3.1.2. Java JDK 5 or later (standard SDK is fine, you
don't need J2EE)

DSpace now required Java5 or greater because of usage of hew language capabilitiesintroduced in 5 that make coding
easier and cleaner.

Java5 or later can be downloaded from the following location: http://java.sun.com/javase/downl oads/index.jsp

3.1.3. Apache Maven 2.0.8 or later (Java build tool)

Mavenishnecessary inthefirst stage of the build processto assembl e theinstallation package for your DSpaceinstance.
It givesyou the flexibility to customize DSpace using the exisithg Maven projectsfoundinthe[ dspace- sour ce] /
dspace/ nodul es directory or by adding in your own Maven project to build the installation package for DSpace,
and apply any custom interface "overlay" changes.

Maven can be downloaded from the the following location: http://maven.apache.org/download.html

3.1.4. Apache Ant 1.6.2 or later (Java build tool)

Apache Ant is still required for the second stage of the build process. It is used once the installation package has
been constructed in[ dspace- sour ce] / dspace/ t ar get / dspace- <ver si on>-bui | d. di r and till uses
some of the familiar ant build targets found in the 1.4.x build process.

Ant can be downloaded from the following location: http://ant.apache.org [http://ant.apache.org/]

3.1.5. Relational Database: (PostgreSQL or Oracle).

e PostgreSQL 7.3 or greater
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PostgreSQL can be downloaded from the following location: http://www.postgresql.org/ [http://
www.postgresql.org/] Its highly recommended that you try to work with Postgres 8.x or greater, however, 7.3 or
greater should still work. Unicode (specifically UTF-8) support must be enabled. Thisis enabled by default in 8.0+.
For 7.x, be sure to compile with the following optionsto the'conf i gur e’ script:

--enabl e-nul ti byte --enabl e-unicode --with-java

Once installed, you need to enable TCP/IP connections (DSpace uses JDBC). For 7.x, edit post gr esql . conf
(usuadlyin/ usr/ | ocal / pgsqgl /dataor/var/lib/ pgsql /dat a), and add thisline:

tcpi p_socket = true

For 8.0+, inpost gr esql . conf uncomment the line starting:

| i sten_addresses = '| ocal host’

Then tighten up security abit by editing pg_hba. conf and adding thisline:

host dspace dspace 127.0.0.1 255.255.255.255 md5
Then restart PostgreSQL.

e Oracle9or greater
Details on acquiring Oracle can be downloaded from the following location: http://www.oracle.com/database/
You will need to create a database for DSpace. Make sure that the character set is one of the Unicode character
sets. DSpace uses UTF-8 natively, and it is suggested that the Oracle database use the same character set. Y ou will
also need to create a user account for DSpace (e.g. dspace,) and ensure that it has permissions to add and remove
tables in the database. Refer to the Quick Installation for more details.
NOTE: DSpace uses sequences to generate unique object 1Ds - beware Oracle sequences, which are said to lose
their values when doing a database export/import, say restoring from a backup. Be sure to run the script et ¢/

updat e- sequences. sql .

AL SO NOTE: Everything is fully functional, although Oracle limits you to 4k of text in text fields such as item
metadata or collection descriptions.

For people interested in switching from Postgres to Oracle, | know of no tools that would do this automatically.

Y ou will need to recreate the community, collection, and eperson structure in the Oracle system, and then use the
item export and import tools to move your content over.

3.1.6. Servlet Engine: (Jakarta Tomcat 4.x, Jetty, Caucho
Resin or equivalent).
o Jakarta Tomcat 4.x or later.

Tomcat can be dowloaded from the following location: http://tomcat.apache.org [http://tomcat.apache.org/
whichversion.html]
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Note that DSpace will need to run as the same user as Tomcat, so you might want to install and run Tomcat as a
user called 'dspace’. Set the environment variable TOMCAT_USER appropriately.

Modifications in [tomcat]/tomcat.conf

Y ou need to ensure that Tomcat has @) enough memory to run DSpace and b) uses UTF-8 asits default file encoding
for international character support. So ensure in your startup scripts (etc) that the following environment variable
isset:

JAVA OPTS="- Xmx512M - Xns64M - Df i | e. encodi ng=UTF- 8"

Modifications in [tomcat]/config/server.xml

You aso need to alter Tomcat's default configuration to support searching and browsing of multi-byte UTF-8
correctly. You need to add a configuration option to the <Connect or > element in [t ontat]/ confi g/
server.xm :

URI Encodi ng="UTF- 8"

e.g. if you're using the default Tomcat config, it should read:

<l-- Define a non-SSL HTTP/1.1 Connector on port 8080 -->
<Connect or port="8080"
maxThr eads="150" m nSpar eThr eads="25"
maxSpar eThr eads="75"
enabl eLookups="fal se" redirectPort="8443"
accept Count =" 100"
connecti onTi meout =" 20000"
di sabl eUpl oadTi meout ="t rue"
URI Encodi ng="UTF- 8"
/>

Y ou may change the port from 8080 by editing it in thefile above, and by setting the variable CONNECTOR_PORT
in tomcat.conf

» Jetty or Caucho Resin

DSpace will also run on an equivalent servlet Engine, such as Jetty (http://www.mortbay.org/jetty/index.html) or
Caucho Resin (http://www.caucho.com/) [http://www.caucho.conv].

Jetty and Resin are configured for correct handling of UTF-8 by default.

3.1.7. Perl (required for [dspace]/bin/dspace-info.pl)

3.2. Installation Options

3.2.1. Overview of Install Options

With the advent of a new Apache Maven 2 [http://maven.apache.org/] based build architecture in DSpace 1.5.x, you
now have two options in how you may wish to install and manage your local installation of DSpace. If you've used
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DSpace 1.4.x, please recognize that the initial build proceedure has changed to alow for more customization. You
will find the later 'Ant based' stages of the installation proceedure familiar. Maven is used to resolve the dependencies
of DSpace online from the 'Maven Central Repository" server.

Its important to note that the strategies are identical in terms of the list of proceedures required to complete the build
process, the only difference being that the Source Release includes "more modules' that will be built given their
presence in the distribution package.

» Default Release ( dspace-<version>-release.zip )

This distribution will be adequate for most cases of running a DSpace instance. It is intended to be the
quickest way to get DSpaceinstalled and running while still allowing for customization of the themes and
branding of your DSpace instance.

This method allows you to customize DSpace configurations (in dspace.cfg) or user interfaces, using basic pre-
built interface "overlays'.

It downloads " precompiled" libraries for the core dspace-api, supporting servlets, taglibraries, aspects and themes
for the dspace-xmlui, dspace-xmlui and other webservice/applications.

This approach exposes the parts of the application that the DSpace commiters would prefer to see customized.
All other modules are downloaded from the 'Maven Central Repository'

The directory structure for thisrelease is the following:

e [dspace- sour ce]

dspace/ - DSpace 'build' and configuration module

pom xnl - DSpace Parent Project definition

 Source Release ( dspace-<version>-src-release.zip )

This method is recommended for those who wish to develop DSpace further or alter its underlying
capabilitiesto agreater degree.

It contains "all" dspace code for the core dspace-api, supporting servlets, taglibraries, aspects and themes for the
dspace-xmlui, dspace-xmlui and other webservice/applications.

Provides all the same capabilities as the normal release.

The directory structure for this release is more detailed:

[ dspace- sour ce]

» dspace/ - DSpace 'build' and configuration module
» dspace-api/ - JavaAPI source module

e dspace-j spui/ - JSP-Ul source module

« dspace- oai / - OAI-PMH source module

e dspace- xm ui / - XML-UI source module

» dspace-| ni/ - Lightweight Network Interface source module
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e dspace-sword/ - SWORD (Simple Web-service Offering Repository Deposit) deposit service source
module

e pom xnl - DSpace Parent Project definition

Both approaches provide you with the same control over how DSpace builds itself (especially in terms of adding
completely custom/3rd-party DSpace "modules’ you wish to use). Both methods allow you the ability to create more
complex user interface "overlays' in Maven. An interface "overlay" alows you to only manage your local custom
code (in your local CVS or SVN), and automatically download the rest of the interface code from the maven central
repository whenever you build DSpace. This reduces the amount of out-of-the-box DSpace interface code maintained
inyour local CVS/ SVN.

3.2.2. Overview of DSpace Directories

Before beginning an installation, it isimportant to get ageneral understanding of the DSpace directories and the names
by which they are generally referred. (Please attempt to use these below directory names when asking for help on the
DSpace Mailing Lists, asit will help everyone better understand what directory you may be referring to.)

DSpace uses three separate directory trees. Although you don't need to know all the details of them in order to install
DSpace, you do need to know they exist and also know how they're referred to in this document:

1. theinstallation directory , referredtoas [ dspace] . Thisisthelocation where DSpaceisinstalled and running
off of it isthe location that gets defined in the dspace.cfg as "dspace.dir”. It is where all the DSpace configuration
files, command line scripts, documentation and webapps will be installed to.

2. the source directory , referred to as [ dspace- sour ce] . This is the location where the DSpace release
distribution has been unzipped into. It usually has the name of the archive that you expanded such as dspace-
<version>-release or dspace-<version>-src-release. It is the directory where al of your "build" commands will
be run.

3. the web deployment directory . Thisis the directory that contains your DSpace web application(s). In DSpace
1.5.x and above, this correspondsto [ dspace] / webapps by default. However, if you are using Tomcat, you
may decide to copy your DSpace web applications from [ dspace] / webapps/ to[tontat]/webapps/
(with[ t ontat] being wherever you installed Tomcat--also known as $CATALI NA_HOVE).

For details on the contents of these separate directory trees, refer to directories.html. Note that the [ dspace-
sour ce] and[ dspace] directories are always separate!

3.2.3. Installation

This method gets you up and running with DSpace quickly and easily. It isidentical in both the Default Release and
Source Release distributions.

1. Create the DSpace user. This needs to be the same user that Tomcat (or Jetty etc) will run as. e.g. as root run:

user add - m dspace

2. Download the latest DSpace release [ http://sourceforge.net/projects/dspace/] and unpack it. Although there are two
availablereleases (dspace- 1. x-r el ease. zi panddspace- 1. x- src-rel ease. zi p), you only need to
choose one. If you want acopy of al underlying Java source code, you should download thedspace- 1. x- sr c-
rel ease. zi p release.

unzi p dspace-1. x-rel ease. zi p
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For ease of reference, we will refer to the location of this unzipped version of the DSpace release as [ dspace-
source] in the remainder of these instructions.

. Database Setup
Postgres:

a. A PostgreSQL 8.1-404 jdbc3 driver is configure as part of the default DSpace build. You no longer need to
copy any postgres jars to get postgres installed.

b. Create adspace database, owned by the dspace PostgreSQL user:
createuser -U postgres -d -A -P dspace
createdb -U dspace -E UN CODE dspace
Enter apassword for the DSpace database. (Thisisn't the same asthe dspace user's UNIX password.)
Oracle
a. Setting up oracle is a hit different now. You will need still need to get a Copy of the oracle JDBC driver, but
instead of copying it into alib directory you will need to install it into your local Maven repository. You'll need
to download it first from this location: http://www.oracle.com/technol ogy/software/tech/java/sglj_jdbc/htdocs/

jdbc_10201.html

$ nmv/n install:install-file -Dfile=o0jdbcl4.jar -Dgroupld=comoracle \ -
Dartifactl d=0oj dbcl4 - Dversi on=10. 2. 0. 2. 0 - Dpackagi ng=j ar - Dgener at ePont r ue

b. Create adatabase for DSpace. Make sure that the character set is one of the Unicode character sets. DSpace uses
UTF-8 natively, and it is suggested that the Oracle database use the same character set. Create a user account
for DSpace (e.g. dspace,) and ensure that it has permissions to add and remove tables in the database.

c. Editthe[ dspace- sour ce] / dspace/ confi g/ dspace. cf g database settings:

db. nane = oracle
db. url = jdbc.oracle.thin: @/ host: port/dspace
db.driver = oracle.jdbc. OracleDriver

d. Go to [ dspace-source]/dspace/ etc/oracl e and copy the contents to their parent directory,
overwriting the versions in the parent:

cd [dspace-source]/dspace/ etc/oracle
cp *

You now have Oracle-specific . sql filesin your et ¢ directory, and your dspace.cfg is modified to point to
your Oracle database.

. Edit[ dspace- sour ce]/ dspace/ confi g/ dspace. cf g, in particular you'll need to set these properties:
dspace. di r -- must be settothe[ dspace] (installation) directory.
dspace. ur |l -- complete URL of this server's DSpace home page.

dspace. host nane -- fully-qualified domain name of web server.
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dspace. nane -- "Proper" name of your server, e.g. "My Digital Library".
db. passwor d -- the database password you entered in the previous step.
mai | . server --fully-qualified domain name of your outgoing mail server.
mai | . f rom addr ess -- the "From:" address to put on email sent by DSpace.
f eedback. r eci pi ent -- mailbox for feedback mail.
mai | . adm n -- mailbox for DSpace site administrator.
al ert.recipi ent -- mailbox for server errorg/alerts (not essential but very useful!)
regi stration. notify -- mailbox for emails when new users register (optional)
NOTE: You can interpolate the value of one configuration variable in the value of ancther one. For example, to
set f eedback. r eci pi ent tothesamevaueasnai | . admi n, theline would look like:
f eedback. reci pient = ${mail.adni n}
Seethedspace. cf g file for examples.
5. Create thedirectory for the DSpaceinstallation (i.e. [ dspace] ). Asroot (or auser with appropriate permissions),
run:
nkdir [dspace]
chown dspace [dspace]
(Assuming thedspace UNIX username.)
6. Asthe dspace UNIX user, generate the DSpace installation package in the [ dspace- sour ce] / dspace/
t arget/ dspace-[version].dir/ directory:
cd [dspace-source]/dspace/
nvn package
Note: without any extra arguments, the DSpace installation package isinitialized for PostgreSQL .

If you want to use Oracle instead, you should build the DSpace installation package as follows:

nmvn - Ddb. name=or acl e package
7. Asthedspace UNIX user, initialize the DSpace database and install DSpaceto [ dspace] :
cd
[ dspace- source] / dspace/ t arget/ dspace-[version].dir/

ant fresh_install

Note: to see acomplete list of build targets, run
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ant help
The most likely thing to go wrong here is the database connection. See the common problems section.

8. Tell your Tomcat/Jetty/Resin installation where to find your DSpace web application(s). As an example, in the
<Host > section of your [t ontat ]/ conf/server. xm you could add lines similar to the following (but
replace [ dspace] with your installation location):

<l-- DEFINE A CONTEXT PATH FOR DSpace JSP User Interface -->
<Cont ext path="/jspui" docBase="[dspace]\webapps\jspui" debug="0"
rel oadabl e="true" cachi ngAl | oned="f al se"
al I owLi nki ng="true"/>

<l-- DEFINE A CONTEXT PATH FOR DSpace QAl User Interface -->
<Cont ext path="/oai" docBase="[dspace]\webapps\oai" debug="0"
rel oadabl e="true" cachi ngAl | oned="f al se"
al I owLi nki ng="true"/>

Alternatively, you could copy only the DSpace Web application(s) you wish to use from [ dspace] / webapps
to the appropriate directory in your Tomcat/Jetty/Resin installation. For example:

cp -r [dspace]/webapps/j spui
[tontat ]/ webapps

cp -r [dspace]/webapps/ oai
[tontat ]/ webapps

9. Create an initial administrator account:

[ dspace] / bi n/ creat e- adm ni strat or

10.Now the moment of truth! Start up (or restart) Tomcat/Jetty/Resin. Visit the base URL (s) of your server, depending
on which DSpace web applications you want to use. Y ou should see the DSpace home page. Congratul ations!

Base URLs of DSpace Web Applications:
» JSP User Interface - (e.g.) http://dspace.myu.edu:8080/jspui
» XML User Interface (aka. Manakin) - (e.g.) http://dspace.myu.edu:8080/xml ui

» OAI-PMH Interface- (e.g.) http://dspace.myu.edu:8080/0ai/request verb=identify (Should return an XML -based
response)

In order to set up some communities and collections, you'll need to login as your DSpace Administrator (which you
created with cr eat e- admi ni st rat or above) and access the administration Ul in either the JSP or XML user
interface.

3.3. Advanced Installation

The above installation steps are sufficient to set up atest server to play around with, but there are a few other steps
and options you should probably consider before deploying a DSpace production site.
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3.3.1. 'cron' Jobs

A couple of DSpace features require that a script is run regularly -- the e-mail subscription feature that aerts users of
new items being deposited, and the new 'media filter' tool, that generates thumbnails of images and extracts the full-
text of documents for indexing.

To set these up, you just need to run the following command asthe dspace UNIX user:

crontab -e

Then add the following lines:

# Send out subscription e-nmails at 01:00 every day
01* * * [dspace]/bin/sub-daily
# Run the nmedia filter at 02: 00 every day
02* * * [dspace]/bin/filter-nedia
Run t he checksum checker at 03: 00
* * * [dspace]/bin/checker -lp
| the results to the sysadnin at 04: 00

#
0
# Mai

0 * * * [dspace]/bin/dsrun org. dspace. checker. Dai | yReport Emai | er

3

Ma

4
-C

Naturally you should change the frequencies to suit your environment.

PostgreSQL also benefits from regular 'vacuuming', which optimizes the indices and clears out any deleted data.
Becomethe post gr es UNIX user, runcront ab - e and add (for example):

# Clean up the database nightly at 4.20am
20 4 * * * vacuunmdb --anal yze dspace > /dev/null 2>&1

Inorder that statistical reportsare generated regularly and thus kept up to date you should set up thefollowing cron jobs:

t anal yses

dspace] / bi n/ st at - gener al
dspace]/ bi n/ stat - nont hly

dspace] / bi n/ st at -report-gener al
dspace]/ bin/ stat-report-nonthly

* F X ok Q)

————

Obviously, you should choose execution timeswhich are most useful to you, and you should ensurethat the- r epor't -
scripts run a short while after the analysis scripts to give them time to complete (a run of around 8 months worth of
logs can take around 25 seconds to complete); the resulting reports will let you know how long analysis took and you
can adjust your cron times accordingly.

For information on customising the output of this see configuring system statistical reports [configure.html#statistics].

3.3.2. Multilingual Installation

In order to deploy amultilingual version of DSpace you have to configure two parametersin[ dspace- sour ce] /
confi g/ dspace. cfg:

defaul t. | ocal e, e g. default.locale=en

webui . supported | ocal es, e g. webui.supported.locales = en, de
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The Locales might have the form country, country language, country language variant.

Accoding to the languages you wish to support, you have to make sure, that all the i18n related files are available
seethe Multilingual User Interface Configuring MultiLingual Support [configure.html#multilingualui] section for the
JSPUI or the Multilingual Support for XMLUI in the configuration documentation.

3.3.3. DSpace over HTTPS

If your DSpace is configured to have users login with a username and password (as opposed to, say, client
Web certificates), then you should consider using HTTPS. Whenever a user logs in with the Web form (e.g.
dspace. nyuni . edu/ dspace/ passwor d- | ogi n) their DSpace password is exposed in plain text on the
network. Thisisavery serious security risk since network traffic monitoring isvery common, especially at universities.
If the risk seems minor, then consider that your DSpace administrators also login this way and they have ultimate
control over the archive.

Thesolutionistouse HTTPS(HTTP over SSL, i.e. Secure Socket Layer, an encrypted transport), which protects your
passwords against being captured. Y ou can configure DSpace to require SSL on all "authenticated" transactions so it
only accepts passwords on SSL connections.

The following sections show how to set up the most commonly-used Java Servlet containers to support HTTP over
SSL.

To enable the HTTPS support in Tomcat 5.0:

1. For Production use: Follow this procedure to set up SSL on your server. Using a"real" server certificate ensures
your users browsers will accept it without complaints.

In the examples below, $CATALI NA_BASE is the directory under which your Tomcat is installed.

a. Create a Java keystore for your server with the password changei t , and install your server certificate under
thealias"t ontat " . This assumes the certificate was put inthefileser ver . pem

$JAVA_HOVE/ bi n/ keyt ool -inport -nopronpt -v -storepass changeit
-keystore $CATALI NA BASE/ conf/keystore -alias toncat -file
nyserver. pem

b. Install the CA (Certifying Authority) certificate for the CA that granted your server cert, if necessary. This
assumes the server CA certificateisinca. pem

$JAVA HOVWE/ bi n/ keyt ool -inport -nopronpt -storepass changeit
-trustcacerts -keystore $CATALI NA BASE/ conf/ keystore -alias Server CA
-file ca.pem

c. Optional -- ONLY if you need to accept client certificates for the X.509 certificate stackable authentication
module See the configuration section [configure.html#authenticate] for instructions on enabling the X.509
authentication method. Load the keystore with the CA (certifying authority) certificates for the authorities
of any clients whose certificates you wish to accept. For example, assuming the client CA certificate is in
clientl. pem

$JAVA HOVE/ bi n/ keyt ool -inport -nopronpt -storepass changeit
-trustcacerts -keystore $CATALI NA BASE/ conf/keystore -alias clientl
-file clientl. pem
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d. Now add another Connector tag to your ser ver . xm Tomcat configuration file, like the example below. The
parts affecting or specific to SSL are shown in bold. (You may wish to change some details such as the port,
pathnames, and keystore password)

<Connect or port="8443"
maxThr eads="150" m nSpareThr eads="25"
maxSpar eThr eads="75"
enabl eLookups="f al se"
di sabl eUpl oadTi neout ="t rue"
accept Count =" 100" debug="0"
schenme="https" secure="true" sslProtocol ="TLS"
keystoreFi | e="conf/ keystore" keystorePass="changeit" clientAuth="true"
- ONLY if using client X. 509 certs for authentication
truststoreFil e="conf/keystore" trustedstorePass="changeit"
/>

Also, check that the default Connector is set up to redirect "secure" requests to the same port as your SSL
connector, e.g.:

<Connect or port="8080"
maxThr eads="150" m nSpareThr eads="25"
max Spar eThr eads="75"
enabl eLookups="f al se"
redirect Port="8443"
accept Count =" 100" debug="0"
/>

2. Quick-and-dirty Procedurefor Testing:

If you arejust setting up a DSpace server for testing, or to experiment with HTTPS, then you don't need to get areal
server certificate. You can create a "self-signed” certificate for testing; web browsers will issue warnings before
accepting it but they will function exactly the same after that aswith a"real" certificate.

In the examples below, $CATALI NA_BASE is the directory under which your Tomcat is installed.

a. Optional -- ONLY if you don't already have a server certificate. Follow this sub-procedure to request a new,
signed server certificate from your Certifying Authority (CA):

» Create anew key pair under the dlias name " t oncat " . When generating your key, give the Distinguished
Name fields the appropriate values for your server and institution. CN should be the fully-qualified domain
name of your server host. Hereis an example:

$JAVA _HOW bi n/ keyt ool -genkey -alias tontat -keyalg RSA -keysize
1024 \
- keyst ore $CATALI NA_BASE/ conf/ keystore -storepass changeit
-validity 365 \
-dnane ' CN=dspace. myuni . edu, OU=M T Libraries, O=Massachusetts
Institute of Technol ogy, L=Canbridge, S=MA, C=US

» Then, create a CSR (Certificate Signing Request) and send it to your Certifying Authority. They will send you
back a signed Server Certificate. This example command createsa CSR inthefilet ontat . csr
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$JAVA _HOWE bi n/ keyt ool -keystore $CATALI NA_BASE/ conf/ keystore
-storepass changeit \
-certreq -alias toncat -v -file tontat.csr

» Before importing the signed certificate, you must have the CA's certificate in your keystore as a trusted
certificate. Get their certificate, and import it with acommand like this (for the example mi t CA. pen):

$JAVA _HOWE bi n/ keyt ool -keystore $CATALI NA_BASE/ conf/ keystore
-storepass changeit \
-import -alias mtCA -trustcacerts -file mtCA pem

 Finally, when you get the signed certificate from your CA, import it into the keystore with a command like
the following example: (certisinthefilesi gned- cert. pen)

$JAVA _HOWE bi n/ keyt ool -keystore $CATALI NA_BASE/ conf/ keystore
-storepass changeit \
-import -alias tonctat -trustcacerts -file signed-cert.pem

Since you now have a signed server certificate in your keystore, you can, obviously, skip the next steps of
installing a signed server certificate and the server CA's certificate.

b. Create a Java keystore for your server with the password changei t , and install your server certificate under
thealias"t ontat " . This assumes the certificate was put inthefileser ver . pem

$JAVA_HOVE/ bi n/ keyt ool -genkey -alias tonctat -keyalg RSA -keystore
$CATALI NA_BASE/ conf/ keyst ore -storepass changeit

When answering the questions to identify the certificate, be sure to respond to "First and last name" with the
fully-qualified domain name of your server (e.g. t est - dspace. myuni . edu). The other questions are not
important.

c. Optional -- ONLY if you need to accept client certificates for the X.509 certificate stackable authentication
module See the configuration section [configure.html#authenticate] for instructions on enabling the X.509
authentication method. Load the keystore with the CA (certifying authority) certificates for the authorities
of any clients whose certificates you wish to accept. For example, assuming the client CA certificate is in
clientl. pem

$JAVA_HOVE/ bi n/ keyt ool -inport -nopronpt -storepass changeit
-trustcacerts -keystore $CATALI NA BASE/ conf/keystore -alias clientl
-file clientl. pem

d. Follow the procedure in the section above to add another Connector tag, for the HTTPS port, to your
server. xm file

To use SSL on Apache HTTPD with mod_jk:

If you choose Apache HTTPD [http://httpd.apache.org/] as your primary HTTP server, you can have it forward
requests to the Tomcat servlet container [http://tomcat.apache.org/] via Apache Jakarta Tomcat Connector [http://
tomcat.apache.org/connectors-doc/]. This can be configured to work over SSL as well. First, you must configure
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Apache for SSL; for Apache 2.0 see Apache SSL/TLS Encryption [http://httpd.apache.org/docs/2.0/ssl/] for
information about using mod_sdl [http://httpd.apache.org/docs/2.0/mod/mod_sdl.html].

If you are using X.509 Client Certificates for authentication: add these configuration options to the appropriate
httpd configuration file, e.g. ssl . conf , and be sure they are in force for the virtual host and namespace locations
dedicated to DSpace:

## SSLVerifyCdient can be "optional" or
"require"

SSLVerifydient optional

SSLVeri fyDepth 10

SSLCACertificateFile
pat h-to-your-client-CA-certificate

SSLOpti ons StdEnvVars Export Cert Data

Now consult the Apache Jakarta Tomcat Connector [http://tomcat.apache.org/connectors-doc/] documentation to
configure the nod_j k (note: NOTnod_j k2) module. Select the AJP 1.3 connector protocol. Also follow the
instructions there to configure your Tomcat server to respond to AJP.

To use SSL on Apache HTTPD with mod_webapp consult the DSpace 1.3.2 documentation. Apache have
deprecated the nod_webapp connector and recommend using nod_j k.

Touse Jetty'sHTTPS support consult the documentation for the relevant tool.

3.3.4. The Handle Server

First afew factsto clear up some common misconceptions:

» Youdon't haveto use CNRI's Handle system. At the moment, you need to change the code alittle to use something
else (e.g PURLS) but that should change soon.

 You'll notice that while you've been playing around with atest server, DSpace has apparently been creating handles
for you looking like hdl : 123456789/ 24 and so forth. These aren't really Handles, since the global Handle
system doesn't actually know about them, and lots of other DSpace test installs will have created the same IDs.

They're only really Handles once you've registered a prefix with CNRI (see below) and have correctly set up the
Handle server included in the DSpace distribution. This Handle server communicates with the rest of the global
Handle infrastructure so that anyone that understands Handles can find the Handles your DSpace has created.

If you want to use the Handle system, you'll need to set up a Handle server. Thisisincluded with DSpace. Note that
thisisnot required in order to evaluate DSpace; you only need oneif you are running aproduction service. Y ou'll need
to obtain a Handle prefix from the central CNRI Handle site [http://www.handle.net/].

A Handle server runs as a separate process that receives TCP requests from other Handle servers, and issues resolution
requeststo aglobal server or serversif aHandle entered locally does not correspond to somelocal content. The Handle
protocol isbased on TCP, so it will need to be installed on a server that can broadcast and receive TCP on port 2641.

The Handle server codeisincluded with the DSpace codein [ dspace- sour ce] /| i b/ handl e. j ar . Note: The
latest version of thehandl e. j ar fileisnot included in the release due to licensing conditions changing between the
provided version and later versions. It is recommended you read the new license conditions [http://www.handle.net/
upgrade 6-2_DSpace.html] and decide whether you wish to update your installation's handl e. j ar . If you decide
to update, you should replace the existing handl e. j ar in [dspace-source]/lib with the new version and rebuild
your war files.
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A script exists to create a simple Handle configuration - simply run [ dspace] / bi n/ make- handl e-confi g
after you've set the appropriate parameters in dspace. cfg. You can aso create a Handle configuration
directly by following the installation instructions on handle.net [http://www.handle.net/hs manual_18jan02/
server_manual_2.html], but with these changes:

* Instead of running:

java -cp /hs/bin/handle.jar net.handl e.server. Sinpl eSetup /hs/svr_1

as directed in the Handle Server Administration Guide [http://hdl.handle.net/4263537/4093], you should run

[ dspace] / bi n/ dsrun net. handl e. server. Si npl eSet up
[ dspace] / handl e- server

ensuringthat [ dspace] / handl e- ser ver matcheswhatever you haveindspace. cf g forthehandl e. di r
property.

 Edit the resulting [ dspace] / handl e-server/config. dct file to include the following lines in the
"server_config" clause

"storage_type" = "CUSTOM
"storage class" =
"or g. dspace. handl e. Handl ePl ugi n"

Thistells the Handle server to get information about individual Handles from the DSpace code.

Whichever approach you take, start the Handle server with [ dspace] / bi n/ st art - handl e- server, as the
DSpace user. Oncethe configuration file has been generated, you will need to go to http://hdl.handle.net/4263537/5014
to upload the generated sitebndl.zip file. The upload page will ask you for your contact information. An administrator
will then create the naming authority/prefix on the root service (known as the Global Handle Registry), and notify you
when this has been completed. Y ou will not be able to continue the handle server installation until you receive further
information concerning your naming authority.

Note that since the DSpace code manages individual Handles, administrative operations such as Handle creation and
modification aren't supported by DSpace's Handle server.

If you need to update the handle prefix on items created before the CNRI registration process you can run the
[ dspace]/ bi n/ updat e- handl e- prefi x scri pt. You may need to do this if you loaded items prior to
CNRI registration (e.g. setting up a demonstration system prior to migrating it to production). The script takes the
current and new prefix as parameters. For example:

[ dspace]/ bi n/ updat e- handl e- prefix 123456789 1303

will change any handles currently assigned prefix 123456789 to prefix 1303, so for example handle 123456789/23
will be updated to 1303/23 in the database.

3.3.5. Google and HTML sitemaps

To aid web crawlersindex the content within your repository, you can make use of sitemaps. There are currently two
forms of sitemaps included in DSpace; Google sitemaps and HTML sitemaps.

Sitemapsallow DSpaceto exposeit's content without the crawlershaving toindex every page. HTML sitemapsprovide
alist of all items, collections and communitiesin HTML format, whilst Google sitemaps provide the same information
in gzipped XML format.
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To generate the sitemaps, you need to run [ dspace] / bi n/ gener at e- si t emaps This creates the sitemapsin
[ dspace]/ sit emaps/

The sitemaps can be accessed from the following URLS:

« http://dspace.example.com/dspace/sitemap - Index sitemap

* http://dspace.example.com/dspace/sitemap?map=0 - First list of items (up to 50,000)

« http://dspace.example.com/dspace/sitemap?map=n - Subsequent lists of items (e.g. 50,0001 to 100,000) etc...
HTML sitemaps follow the same procedure:

* http://dspace.example.com/dspace/htmimap - Index sitemap

* €tc...

When running [ dspace] / bi n/ gener at e- si t emaps the script informs Google that the sitemaps have been
updated. For this update to register correctly, you must first register your Google sitemap index page (/ dspace/
si t emap) with Google at http://www.google.com/webmasters/sitemaps/. If your DSpace server requires the use of
aHTTP proxy to connect to the Internet, ensure that you have set ht t p. pr oxy. host and htt p. pr oxy. port
in[ dspace] / confi g/ dspace. cfg

The URL for pinging Google, and in future, other search engines, is configured in [ dspace- space] / confi g/
dspace. cf g using thesi t emap. engi neur | s setting where you can provide a comma-separated list of URLSs
to 'ping.

Y ou can generate the sitemaps automatically every day using an additional cron job:

# Cenerate sitemaps

0 6 * * * [dspace]/bin/generate-sitenmaps

3.4. Windows Installation

3.4.1. Pre-requisite Software

You'll need to install this pre-requisite software:
» Java SDK 1.5 [http://java.sun.com/] or later (standard SDK isfine, you don't need J2EE)

» PostgreSQL 8.x for Windows [http://www.postgresgl.org/ftp/] OR Oracle 9 or later [http://www.oracle.com/
database].

« If you install PostgreSQL, it's recommended to select to install the pgAdmin 111 tool

e Apache Ant 1.6.2 or later [http://ant.apache.org/]. Unzip the package in C.:\ and add C:.\apache-
ant-1. 6. 2\ bi n to the PATH environment variable. For Ant to work properly, you should ensure that
JAVA HOME is set.

» Jakarta Tomcat 5.x or later [http://tomcat.apache.org/]

» Apache Maven 2.0.8 or later [http://maven.apache.org/]
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3.4.2. Installation Steps

1. Download the DSpace source from SourceForge [http://sourceforge.net/projects/dspace] and untar it (WinZip
[http://mww.winzip.com/] will do this)

2. Ensure the PostgreSQL service is running, and then run pgAdmin 111 (Start -> PostgreSQL 8.0 -> pgAdmin 111).
Connect to the local database as the postgres user and:

» Createa'Login Role' (user) called dspace with the password dspace
» Create adatabase called dspace owned by the user dspace, with UTF-8 encoding

3. Update pathsin [ dspace- sour ce] \ dspace\ confi g\ dspace. cf g. Note: Use forward slashes/ for path
separators, though you can still use drive letters, e.g.:

dspace.dir = C./DSpace

Make sure you change all of the parameters with file paths to suit, specificaly:

dspace.dir

config.tenplate. |l og4j.properties
config.tenpl ate. | og4j - handl e- pl ugi n. properties
config.tenpl ate. oai cat. properties
assetstore.dir

log.dir

upl oad. tenmp. dir

report.dir

handl e. di r

4. Create the directory for the DSpace installation (e.g. C. \ DSpace)

5. Generatethe DSpaceinstallation package by running thefollowing from commandline (cmd) fromyour [ dspace-
source]/ dspace/ directory:
nvn package

Note #1: Thiswill generate the DSpace installation package in your [ dspace- sour ce] / dspace/ t ar get/
dspace- [ version]-build.dir/ directory.

Note #2: Without any extra arguments, the DSpace installation package is initialized for PostgreSQL.

If you want to use Oracle instead, you should build the DSpace install ation package as follows:

nvn - Ddb. nanme=or acl e package

6. Initidlize the DSpace database and install DSpace to [ dspace] (eg. C \DSpace) by running the
following from commandline from your [ dspace- sour ce] / dspace/t ar get/ dspace-[version] -
bui | d. di r/ directory:

ant fresh_install

Note: to see acomplete list of build targets, run
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ant help

7. Create an administrator account, by running the following from your [ dspace] (e.g. C. \ DSpace) directory
[ dspace] \ bi n\dsrun org. dspace. adm ni st er. Creat eAdni ni strat or
and enter the required information

8. Copy the Web application directories from [ dspace] \ webapps\ to Tomcat's webapps dir, which should be
somewherelike C: \ Progr am Fi | es\ Apache Software Foundati on\Tontat 5.5\ webapps

» Alternatively, Tell your Tomcat installation where to find your DSpace web application(s). As an example, in
the <Host > section of your [ t ontat ]/ conf/server. xm you could add lines similar to the following
(but replace [ dspace] with your installation location):

<!-- DEFINE A CONTEXT PATH FOR DSpace JSP User Interface -->
<Cont ext path="/jspui" docBase="[dspace]\webapps\jspui" debug="0"
r el oadabl e="true" cachi ngAl | oned="f al se"
al | owLi nki ng="true"/>

<!-- DEFINE A CONTEXT PATH FOR DSpace QAl User Interface -->
<Cont ext path="/oai" docBase="[dspace]\ webapps\oai" debug="0"
r el oadabl e="true" cachi ngAl | oned="f al se"
al | owLi nki ng="true"/>

9. Start the Tomcat service

10.Browseto either ht t p: / /| ocal host : 8080/ j spui orhttp://| ocal host: 8080/ xnl ui . You should
see the DSpace home page for either the JSPUI or XMLUI, respectively.

3.5. Checking Your Installation

TODO

3.6. Known Bugs

In any software project of the scale of DSpace, there will be bugs. Sometimes, a stable version of DSpace includes
known bugs. We do not always wait until every known bug is fixed before a release. If the software is sufficiently
stable and an improvement on the previous release, and the bugs are minor and have known workarounds, we release
it to enable the community to take advantage of those improvements.

The known bugsin arelease are documented in the KNOAN_BUGS file in the source package.

Please seethe D Space bug tracker [#] for further information on current bugs, and to find out if the bug has subsequently
been fixed. Thisis also where you can report any further bugs you find.

3.7. Common Problems

In an ideal world everyone would follow the above steps and have a fully functioning DSpace. Of couse, in the real
world it doesn't always seem to work out that way. This section lists common problems that people encounter when
installing DSpace, and likely causes and fixes. Thisislikely to grow over time as we learn about users' experiences.
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Database errors occur whenyourunant fresh_install
There are two common errors that occur. If your error looks like this--

[java] 2004-03-25 15:17:07, 730 | NFO
org. dspace. storage.rdbns. I nitializeDatabase @Il nitializing Database
[java] 2004-03-25 15:17:08, 816 FATAL
org. dspace. storage.rdbns. I nitializeDatabase @ Caught exception:
[java] org.postgresql.util.PSQ.Exception: Connection refused. Check
that the hostname and port are correct and that the postmaster is
accepting TCP/IP connections.
[java] at
org. postgresqgl.jdbcl. AbstractJdbclConnecti on. openConnecti on( AbstractJd
bclConnecti on. j ava: 204)
[java] at org.postgresql.Driver.connect(Driver.java: 139)

it usually means you haven't yet added the relevant configuration parameter to your PostgreSQL configuration
(see above), or perhaps you haven't restarted PostgreSQL after making the change. Also, make sure that

the db. user nane and db. passwor d properties are correctly set in [ dspace-source]/confi g/
dspace. cfg.

An easy way to check that your DB isworking OK over TCP/IP isto try this on the command line;

psql -U dspace -W-h | ocal host
Enter the dspacedatabase password, and you should be dropped into the psqgl tool with adspace=> prompt.

Another common error looks like this:

[java] 2004-03-25 16:37:16, 757 I NFO

org. dspace. storage.rdbns. I nitializeDatabase @Il nitializing Database
[java] 2004-03-25 16:37:17,139 WARN

or g. dspace. st or age. r dbns. Dat abaseManager @ Exception initializing DB

pool
[java] java.lang. d assNot FoundException: org. postgresqgl.Driver
[java] at java.net.URLC assLoader $1. run( URLO assLoader . j ava: 198)
[java] at java.security.AccessController.doPrivileged(Native

Met hod)
[java] at

j ava. net . URLC assLoader . fi ndd ass(URLC assLoader. j ava: 186)
This means that the PostgreSQL JDBC driver isnot presentin [ dspace- sour ce] /| i b. Seeabove.
Tomcat doesn't shut down
If you'retrying to tweak Tomcat's configuration but nothing seems to make adifference to the error you're seeing,

you might find that Tomcat hasn't been shutting down properly, perhaps because it'swaiting for astale connection
to close gracefully which won't happen. To seeif thisisthe case, try:

ps -ef | grep java

and look for Tomcat's Java processes. If they stay arround after running Tomcat's shut down. sh script, trying
ki | | ing them (with - 9 if necessary), then starting Tomcat again.
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Database connections don't work, or accessing DSpace takes forever
If you find that when you try to access a DSpace Web page and your browser sits there connecting, or if the
database connectionsfail, you might find that a'zombi€' database connection is hanging around preventing normal
operation. To seeif thisisthe case, try:

ps -ef | grep postgres

Y ou might see some processes like this

dspace 16325 1997 0 Feb 14 ? 0: 00 postgres: dspace dspace
127.0.0.1 idle in transaction

Thisis normal--DSpace maintains a'pool’ of open database connections, which are re-used to avoid the overhead
of constantly opening and closing connections. If they're 'idle' it's OK; they're waiting to be used. However
sometimes, if something went wrong, they might be stuck in the middle of a query, which seemsto prevent other
connections from operating, e.g.:

dspace 16325 1997 0 Feb 14 ? 0: 00 postgres: dspace dspace
127.0.0.1 SELECT

This means the connection is in the middle of a SELECT operation, and if you're not using DSpace right that
instant, it's probably a'zombie' connection. If thisisthe case, try ki | | ing the process, and stopping and restarting
Tomcat.




Chapter 4. DSpace System
Documentation: Updating a DSpace
Installation

This section describes how to update a DSpace installation from one version to the next. Details of the differences
between the functionality of each version are given in the Version History [history.html] section.

4.1. Updating From 1.4.2to 1.5

The changes in DSpace 1.5 are significant and wide spread involving database schema upgrades, code restructuring,
completely new user and programatic interfaces, and new build system.

In the notes below [ dspace] refersto the install directory for your existing DSpace installation, and [ dspace-
sour ce] to the source directory for DSpace 1.5. Whenever you see these path references, be sure to replace them
with the actual path names on your local system.

1. Backup your DSpace First and foremost, make a complete backup of your system, including:
* A snapshot of the database
» Theasset store ([ dspace] / asset st or e by default)
 Your configuration files and customizations to DSpace
* Your statistics scripts ([ dspace] / bi n/ st at *) which contain customizable dates

2. Download DSpace 1.5 Get the new DSpace 1.5 source code either as adownload from SourceForge [#] or check it
out directly from the SVN code repository [#]. If you downloaded DSpace do not unpack it on top of your existing
installation.

3. Build DSpace The build process hasradically changed for DSpace 1.5. With this new release the build system has
moved to a maven-based system enabling the various projects (JSPUI, XMLUI, OAl, and Core APl) into separate
projects. See the Installation section [install.html] for more information on building DSpace using the new maven-
based build system. Run the following commands to compile DSpace.

cd [dspace-source]/dspace/;
mvn package

Youwill findtheresultin[ dspace- sour ce] / dspace/ t ar get/ dspace- 1. 5- bui | d. di r/ ; insidethis
directory isthe compiled binary distribution of DSpace.

4. Stop Tomcat Take down your servlet container, for Tomcat use the bi n/ shut down. sh script.

5. Updatedspace. cf g Servera new parameters need to be added to your [ dspace] / confi g/ dspace. cf g.
Whileit is advisable to start with a fresh DSpace 1.5 dspace. cf g configuration file here are the minimum set
of parameters that need to be added to an old DSpace 1.4.2 configuration.

#### St ackabl e Aut henti cati on Met hods #####
#
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# Stack of authentication methods

# (See org.dspace. aut henti cate. Aut henti cati onManager)

# Not e when upgradi ng you shoul d renmpove the paraneter:

# plugi n. sequence. or g. dspace. eper son. Aut henti cati onMet hod

pl ugi n. sequence. or g. dspace. aut henti cat e. Aut henti cati onMet hod =\
or g. dspace. aut henti cat e. Passwor dAut henti cati on

#H##H# JSPUL item sytl e plugi n #####

#

# Specify which strategy use for select the style for an item
pl ugi n. si ngl e. org. dspace. app. webui . util . Styl eSel ection =\

or g. dspace. app. webui . util . Col |l ecti onStyl eSel ecti on

#H##H# Browse Confi gurati on ######

#

# The follow ng configuration will mmc the previous
# behavi or exhibited by DSpace 1.4.2. For alternative
# configurations see the manual

# Browse indexes

webui . browse. i ndex.
webui . browse. i ndex.
webui . browse. i ndex.
webui . browse. i ndex.

dat ei ssued: i t em dat ei ssued

aut hor: nmet adat a: dc. contri butor. *: text
title:itemtitle

subj ect : met adat a: dc. subj ect . *: t ext

A WNPE

# Sorting options

webui .itemist.sort-option.1

webui .itemist.sort-option.2

webui .itemist.sort-option.3
dat eaccessi oned: dc. dat e. accessi oned: dat e

title:dc.title:title
dat ei ssued: dc. date. i ssued: dat e

# Recent subni ssions
recent.subm ssions.count = 5

# |temmapper browse index
i t emmap. aut hor. i ndex = aut hor

# Recent subm ssion processor plugins
pl ugi n. sequence. or g. dspace. pl ugi n. Conmuni t yHomePr ocessor =\

or g. dspace. app. webui . conponent s. Recent Comuni t ySubmi ssi ons
pl ugi n. sequence. or g. dspace. pl ugi n. Col | ecti onHomePr ocessor =\

or g. dspace. app. webui . conponent s. Recent Col | ecti onSubm ssi ons

#### Content Inline Disposition Threshol d ####

#

# Set the max size of a bitstreamthat can be served inline
# Use -1 to force all bitstreamto be served inline

# webui . content _di sposition_threshold = -1

webui . cont ent _di sposition_threshold = 8388608

#### Event System Configuration ####
#
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# default synchronous di spatcher (sane behavior as traditional
DSpace)

event . di spatcher. defaul t.class = org. dspace. event . Basi cDi spat cher

event . di spatcher. defaul t. consuners = search, browse, eperson

# consunmer to mmintain the search index
event. consumner. search. cl ass = org. dspace. sear ch. Sear chConsuner
event.consuner. search.filters =

I'ten Col | ecti on| Comuni ty| Bundl e+Cr eat e| Modi fy| Modi fy_Met adat a| Del et e:
Bundl e+Add| Renove

# consunmer to mmintain the browse index
event . consumer. browse. cl ass = org. dspace. br owse. Br owseConsuner
event. consumer. browse.filters =

It em+Cr eat e|] Modi fy| Modi fy_Met adat a: Col | ecti on+Add| Renmove

# consuner related to EPerson changes
event . consuner. eperson. cl ass = org. dspace. eper son. EPer sonConsurmer
event. consumner. eperson.filters = EPerson+Create

. Add xm ui . xconf Manakin configuration The new Manakin user interface available with DSpace 1.5 requires
an extra configuration file that you will need to manually copy it over to your configuration directory.

cp [dspace-source]/dspace/ confi g/ xm ui.xconf
[ dspace]/ confi g/ xm ui . xconf

. Additem subm ssion.xm anditem subni ssi on. dt d configurable submission configuration The
new configurable submission system that enables an administrator to re-arrange, or add/remove item submission
steps requires this configuration file. Y ou need to manually copy it over to your configuration directory.

cp [dspace-source]/dspace/ config/item subm ssion. xm
[ dspace]/config/item subm ssion. xm

cp [dspace-source]/dspace/config/item subm ssion.dtd
[ dspace]/config/item subm ssion.dtd

. Add new i nput-forms. xm andi nput-forms. dt d configurable submission configuration The input-
forms.xml now has an included dtd reference to support validation. Y ou'll need to merge in your changes to both
file/and or copy them into place.

cp [dspace-source]/dspace/ config/input-fornms.xm
[ dspace]/confi g/i nput-forns. xm

cp [dspace-source]/dspace/ config/input-forns.dtd
[ dspace]/config/inputforms.dtd

. Add swor d- swap- i ngest. xsl and xht m - head-item properties crosswalk files New crosswalk

files are required to support SWORD and the inclusion of metadata into the head of items.

cp [dspace-source]/dspace/ confi g/ crosswal ks/ swor d- swap-i ngest . xsl
[ dspace]/ confi g/ crosswal ks/ swor d- swap- i ngest . xsl
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cp
[ dspace- sour ce] / dspace/ confi g/ crosswal ks/ xht ml - head-item properties
[ dspace]/ confi g/ crosswal ks/ xht m - head-item properties

10Add registration_notify email files A new configuration option (regi stration.notify =
you@our -emai | . com) can be set to send a notification email whenever a new user registers to use your
DSpace. The email template for this email needs to be copied.

cp [dspace-source]/dspace/config/enmils/registration_notify
[ dspace]/config/emails/registration_notify

11.Update the database The database schema needs updating. SQL files contain the relevant updates are provided,
noteif you have made any local customizations to the database schema you should consult these updates and make
sure they will work for you.

» For PostgreSQL

psql -U [ dspace- user] -f [ dspace- sour ce] / dspace/ et c/
dat abase_schema_14-15. sql [ dat abase- nane]

» For Oracle

[ dspace- sour ce] / dspace/ et ¢/ or acl e/ dat abase_schena_142-15. sql contains the
commands necessary to upgrade your database schema on oracle.

12 Apply any customizations If you have made any local customizations to your DSpace installation they
will need to be migrated over to the new DSpace. Commonly these modifications are made to "JSP" pages
located insidethe [ dspace 1. 4. 2]/ sp/ | ocal directory. These should be moved [ dspace- sour ce] /
dspace/ nodul es/ j spui / src/ mai n/ webapp/ inthe new build structure. See Customizing the JSP Pages
[configure.html#jspui-jsp] for more information.

13.Update DSpace Update the DSpace installed directory with new code and libraries. Inside the [ dspace-
source]/dspace/target/dspace-1.5-buil d. dir/ directory run:

cd [dspace-source]/dspace/target/dspace-1.5-build.dir/;
ant -Dconfi g=[dspace]/confi g/ dspace. cfg update

14.Update the M etadata Registry New Metadata Registry updates are required to support SWORD.

cp [dspace-source]/dspace/ config/registries/sword-nmetadata. xm
[ dspace]/ confi g/ registries/sword-netadata. xm ;

[ dspace]/ bi n/dsrun org. dspace. admi ni st er. Met adat al nporter -f
[ dspace]/ confi g/ registries/sword-netadata. xm

15.Rebuild browse and search indexes One of the major new features of DSpace 1.5 is the browse system which
necessitates that the indexes be recreated. To do this run the following command from your DSpace installed
directory:
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[ dspace]/ bin/index-init

16.Update statistics scripts The statistics scripts have been rewritten for DSpace 1.5. Prior to 1.5 they were written
in Perl, but have been rewritten in Java to avoid having to install Perl. First, make a note of the dates you have
specified in your statistics scripts for the statistics to run from. You will find thesein [ dspace] / bi n/ st at -
initial,as$start_year and$st art_nont h. Note down these values.

Copy the new stats scripts:

cp [dspace-source]/dspace/ bin/stat* [dspace]/bin/

Then edit your statistics configuration file with the start details. Add the follwing to [ dspace]/ conf/
dstat.cfg

# the year and nmonth to start creating reports from
# - year as four digits (e.g. 2005)
# - nmonth as a nunber (e.g. January is 1, Decenber is 12)
start.year = 2005
start.nonth = 1
Replace '2005' and '1' as with the values you noted down.
dst at . cf g also used to contain the hostname and service name as displayed at the top of the statistics. These
values are now taken from dspace. cf g soyou canremovehost . nane and host . url fromdst at . cf g if
you wish. The values now used are dspace. host nane and dspace. nane fromdspace. cf g
17.Deploy webapplications Copy the webapplications files from your [dspace]/webapps directory to the subdirectory
of your servlet container (e.g. Tomcat):

cp [dspace]/webapps/* [tontat]/webapps/

18.Restart Tomcat Restart your servlet container, for Tomcat usethe bi n/ st art up. sh script.

4.2. Updating From 1.4.1t0 1.4.2

See Updating From 1.4 to 1.4.x; the same instructions apply.

4.3. Updating From 1.4 to 1.4.x

The changesin 1.4.x releases are only code and configuration changes so the update is simply a matter of rebuilding
the wars and dight changes to your config file.

In the notes below [dspace] refers to the instal directory for your existing DSpace instalation, and
[ dspace- 1. 4. x- sour ce] tothe source directory for DSpace 1.4.x. Whenever you see these path references, be
sure to replace them with the actual path names on your local system.

1. Get the new DSpace 1.4.x source code from the DSpace page on SourceForge [http://sourceforge.net/projects/
dspace/] and unpack it somewhere. Do not unpack it on top of your existing installation!!
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2. Copy the PostgreSQL driver JAR to the source tree. For example:

cd [dspace]/lib
cp postgresql.jar [dspace-1.4.x-source]/lib

3. Note: Licensing conditions for the handl e. j ar file have changed. As a result, the latest version of the
handl e. j ar fileis not included in this distribution. It is recommended you read the new license conditions
[http://Iwww.handle.net/upgrade 6-2_DSpace.html] and decide whether you wish to update your installation's
handl e. j ar . If you decide to update, you should replace the existing handl e. j ar in [dspace-1.4.x-source]/
lib with the new version.

4. Take down Tomcat (or whichever servlet container you're using).

5. A new configuration item webui . ht m . max- dept h- guess has been added to avoid infinite URL spaces.
Add the following to the dspace.cfg file:

#### Mul ti-file HTM. docunent/site settings #####

#

# When serving up conposite HTM. itenms, how deep can the request be
for us to

# serve up a file with the sane nane?

#

# e.g. if we receive a request for "foo/bar/index. htm"

# and we have a bitstreamcalled just "index.htm"

# we will serve up that bitstreamfor the request if

webui . ht M . nax- dept h- guess

#is 2 or greater. |f webui.htm .nax-depth-guess is 1 or less, we
woul d not

# serve that bitstream as the depth of the file is greater.

#

# I f webui.htm . max-depth-guess is zero, the request filenanme and
pat h nust

# al ways exactly match the bitstream nanme. Default value is 3.

#

webui . ht M . max- dept h-guess = 3

If webui . ht m . max- dept h- guess is not present in dspace. cf g the default value is used. If archiving
entire web sites or deeply nested HTML documents it is advisable to change the default to a higher value more
suitable for these types of materials.

6. Your 'localized' JSPs (those in jsp/local) now need to be maintained in the source directory. If you have locally
modified JSPsin your [ dspace] /j sp/ | ocal directory, you will need to merge the changes in the new 1.4.x
versions into your locally modified ones. You can usethedi f f command to compare your JSPs against the 1.4.x
versionsto do this. Y ou can also check against the DSpace CV S [http://dspace.cvs.sourceforge.net/dspace/].

7. In[ dspace- 1. 4. x- sour ce] run:

ant -Dconfig= [dspace]/config/dspace.cfg update

8. Copy the. war Web application filesin [ dspace- 1. 4. x- sour ce] / bui | d to thewebapps sub-directory
of your servlet container (e.g. Tomcat). e.g.:
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cp [dspace-1.4.x-source]/build/*.war
[tontat ]/ webapps

If you're using Tomcat, you need to delete the directories corresponding to the old . war files. For example,
if dspace. war isinstaled in [t ontat]/ webapps/ dspace. war, you should delete the [t ontat]/
webapps/ dspace directory. Otherwise, Tomcat will continue to use the old code in that directory.

9. Restart Tomcat.

4.4. Updating From 1.3.2to 1.4.x

1. First and foremost, make a complete backup of your system, including:
* A snapshot of the database
» Theasset store ([ dspace] / asset st or e by default)
 Your configuration files and localized JSPs

2. Download thelatest DSpace 1.4.x source bundle [http://sourceforge.net/projects/dspace/] and unpack it in asuitable
location (not over your existing DSpace installation or source tree!)

3. Copy the PostgreSQL driver JAR to the source tree. For example:

cd [dspace]/lib
cp postgresql.jar [dspace-1.4.x-source]/lib

4. Note: Licensing conditions for the handl e. j ar file have changed. As a result, the latest version of the
handl e. j ar fileis not included in this distribution. It is recommended you read the new license conditions
[http://www.handle.net/upgrade 6-2_DSpace.html] and decide whether you wish to update your installation's
handl e. j ar . If you decide to update, you should replace the existing handl e. j ar in[dspace-1.4.x-source]/
lib with the new version.

5. Take down Tomcat (or whichever servlet container you're using).
6. Your DSpace configuration will need some updating:

* Indspace. cf g, paste in the following lines for the new stackable authentication feature, the new method for
managing Media Filters, and the Checksum Checker.

#### Stackabl e Aut henticati on Met hods #####

# Stack of authentication nethods

# (See org.dspace. eperson. Aut henti cati onManager)

pl ugi n. sequence. or g. dspace. eper son. Aut henti cati onMet hod = \
or g. dspace. eper son. Passwor dAut henti cati on

#### Exanpl e of configuring X 509 authentication
#### (to use it, add org.dspace. eperson. X509Aut henti cation to stack)

## method 1, using keystore
#aut henti cati on. x509. keystore. path = /var/| ocal /tontat/ conf/keystore
#aut henti cati on. x509. keyst or e. password = changei t
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## met hod 2,
#aut henti cati on. x509. ca. cert

using CA certificate
= ${dspace.dir}/config/mtdCientCA der

## Create e-persons for unknown nanes in valid certificates?
#aut henti cati on. x509. aut oregi ster = true

#### Media Filter plugins (through Plugi nManager) ####

pl ugi n. sequence. or g. dspace. app. medi afilter. MediaFilter =\
org. dspace. app. medi afil ter. PDFFi | ter,
org. dspace. app. medi afilter. HTM_Fi | ter, \
org. dspace. app. medi afilter. WrdFil ter,
org. dspace. app. medi afil ter. JPEGi | ter
# to enabl e branded preview renove |ast
lines bel ow
# org.dspace.app.nediafilter. WrdFilter,
org. dspace. app. medi afilter. JPEGFi | ter, \
# org.dspace. app. nedi afi |l ter. BrandedPr evi ewJPEGFi | t er

|i ne above, and unconment 2

filter.org.dspace. app. medi afilter. PDFFi |l ter.input Formats = Adobe PDF

filter.org.dspace. app. medi afilter. HTM.Fi I ter.i nput Formats = HTM,
Text

filter.org.dspace. app. medi afilter. WrdFilter.inputFormats = M crosoft
Word

filter.org.dspace. app. medi afilter. JPEGFi I ter.inputFormats = G F,
JPEG, i mage/ png

filter.org.dspace. app. medi afilter
s = G F, JPEG image/png

Br andedPr evi ewJPEGFi | t er . i nput For mat

#### Settings for Item Preview ####

webui . previ ew. enabl ed = fal se

# max di nensions of the preview inmage

webui . previ ew. maxwi dth = 600

webui . previ ew. maxhei ght = 600

# the brand text

webui . previ ew. brand = My Institution Nane

# an abbreviated formof the above text, this wll
# when the preview i mage cannot fit the normal text

be used

webui . previ ew. brand.
# the height of the
webui . previ ew. brand.
# font settings for
webui . previ ew. brand.
webui . previ ew. brand.
#webui . previ ew. dc =

abbrev = WO g
br and

hei ght = 20

the brand text
font = SansSeri f
fontpoint = 12
rights

#### Checksum Checker Settings ####
# Default dispatcher in case none specified
pl ugi n. si ngl e. or g. dspace. checker . Bi t streanDi spat cher =or g. dspace. checke

r. Si npl eDi spat cher

# Standard interface inplenentations

You shoul dn't need to tinker
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with these.
pl ugi n. si ngl e. or g. dspace. checker. Report er DAC=or g. dspace. checker. Report
er DAQ npl

# check history retention
checker.retention. def aul t =10y
checker. retenti on. CHECKSUM MATCH=8w

* If you have customised advanced search fields (sear ch. i ndex. n fields, note that you now need to include
the schemain the values. Dublin Coreis specifed asdc. So for example, if in 1.3.2 you had:

search.index.1 = title:title.alternative

That needs to be changed to:

search.index.1 = title:dc.title.alternative

o If you use LDAP or X509 authentication, you'll need to add
or g. dspace. eper son. LDAPAut henti cati on or
or g. dspace. eper son. X509Aut hent i cat i on respectively. Seealso configuring custom authentication
code [configure.html#authenticate].

 If you have custom Media Filters, note that these are now configured through dspace. cf g (instead of
medi af i | t er. cf g whichisobsolete.)

» Also, take a look through the default dspace. cf g file supplied with DSpace 1.4.x, as this contains
configuration optionsfor various new features you might like to use. In general, these new features default to 'off'
and you'll need to add configuration properties as described in the default 1.4.x dspace. cf g to activate them.

7. Your 'localized' JSPs (those in jsp/local) now need to be maintained in the source directory. If you have locally
modified JSPsin your [ dspace] /j sp/ | ocal directory, you will need to merge the changes in the new 1.4.x
versions into your locally modified ones. You can usethedi f f command to compare your JSPs against the 1.4.x
versions to do this. Y ou can also check against the DSpace CV S [http://dspace.cvs.sourceforge.net/dspace/].

8. In[ dspace- 1. 4. x- sour ce] run:

ant -Dconfig= [dspace]/config/dspace.cfg update

9. The database schema needs updating. SQL files containing the relevant file are provided. If you've modified the
schemalocally, you may need to check over this and make alterations.

For PostgreSQL
[ dspace- 1. 4. x-source] / et c/ dat abase_schena_13- 14. sql contains the SQL commands to
achieve this for PostgreSQL. To apply the changes, go to the source directory, and run:

psql -f etc/database schema 13- 14.sql [DSpace database nane] -h | ocal host

For Oracle
[ dspace- 1. 4. x-source]/ etc/oracl e/ dat abase_schema_13- 14. sql should be run on the
DSpace database to update the schema.

10.Rebuild the search indices:

[ dspace]/ bi n/i ndex-al |
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11.Copy the . war Web application filesin [ dspace- 1. 4- sour ce] / bui | d to the webapps sub-directory of

your servlet container (e.g. Tomcat). e.g.:

cp [dspace-1.4-source]/build/*.war
[tontat]/webapps

If you're using Tomcat, you need to delete the directories corresponding to the old . war files. For example,
if dspace. war isinstaled in [t ontat]/ webapps/ dspace. war, you should delete the [t ontat]/
webapps/ dspace directory. Otherwise, Tomcat will continue to use the old code in that directory.

12 Restart Tomcat.

4.5. Updating From 1.3.1to0 1.3.2

The changesin 1.3.2 are only code changes so the update is simply a matter of rebuilding the wars.

In the notes below [dspace] refers to the instal directory for your existing DSpace instalation, and
[ dspace- 1. 3. 2- sour ce] tothe source directory for DSpace 1.3.2. Whenever you see these path references, be
sure to replace them with the actua path names on your local system.

1

Get the new DSpace 1.3.2 source code from the DSpace page on SourceForge [http://sourceforge.net/projects/
dspace/] and unpack it somewhere. Do not unpack it on top of your existing installation!!

. Copy the PostgreSQL driver JAR to the source tree. For example:

cd [dspace]/lib
cp postgresql.jar [dspace-1.3.2-source]/lib

. Take down Tomcat (or whichever servlet container you're using).

. Your 'localized' JSPs (those in jsp/local) now need to be maintained in the source directory. If you have locally

modified JSPsin your [ dspace] /j sp/ | ocal directory, you will need to merge the changes in the new 1.3.2
versionsinto your locally modified ones. You can usethedi f f command to comparethe 1.3.1 and 1.3.2 versions
to do this.

. In[ dspace- 1. 3. 2- sour ce] run;

ant -Dconfig= [dspace]/config/dspace.cfg update

. Copy the . war Web application filesin [ dspace- 1. 3. 2- sour ce] / bui | d to the webapps sub-directory

of your servlet container (e.g. Tomcat). e.g.:

cp [dspace-1.3.2-source]/build/*. war
[tontat]/webapps

If you're using Tomcat, you need to delete the directories corresponding to the old . war files. For example,
if dspace. war is installed in [t ontat ]/ webapps/ dspace. war, you should delete the [t ontat ]/
webapps/ dspace directory. Otherwise, Tomcat will continue to use the old code in that directory.

. Restart Tomcat.
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4.6. Updating From 1.2.x to 1.3.x

In the notes below [dspace] refers to the instal directory for your existing DSpace instalation, and
[ dspace- 1. 3. x- sour ce] tothe source directory for DSpace 1.3.x. Whenever you see these path references, be
sure to replace them with the actual path names on your local system.

1

Step oneis, of course, to back up all your data before proceeding!! Include al of the contents of [ dspace] and
the PostgreSQL database in your backup.

. Get the new DSpace 1.3.x source code from the DSpace page on SourceForge [http://sourceforge.net/projects/

dspace/] and unpack it somewhere. Do not unpack it on top of your existing installation!!

. Copy the PostgreSQL driver JAR to the source tree. For example:

cd [dspace]/lib

cp postgresql.jar [dspace-1.2.2-source]/lib

. Take down Tomcat (or whichever servlet container you're using).

. Remove the old version of xer ces. j ar from your installation, so it is not inadvertently later used:

rm[dspace]/lib/xerces.jar

. Install the new config files by moving dst at . cf g and dst at . map from [ dspace- 1. 3. x-source]/

confi g/ to[ dspace]/config

. You need to add new parametersto your [ dspace] / dspace. cf g:

#H##H## Statistical Report Configuration Settings ######

# should the stats be publicly avail able? should be set to false if
you only

# want administrators to access the stats, or you do not intend to
generate

# any

report.public = fal se

# directory where live reports are stored
report.dir = /dspace/reports/

. Build and install the updated DSpace 1.3.x code. Goto the[ dspace- 1. 3. x- sour ce] directory, and run:

ant -Dconfi g=[dspace]/confi g/ dspace. cfg update

. You'll need to make some changes to the database schema in your PostgreSQL database. [ dspace- 1. 3. x-

source]/ et c/ dat abase_schenma_12-13. sql contains the SQL commands to achieve this. If you've
modified the schemalocally, you may need to check over this and make aterations.

To apply the changes, go to the source directory, and run:

psql -f etc/database_schema_12-13.sqgl [DSpace dat abase nane] -h | ocal host

10.Customise the stat generating statistics as per the instructions in System Statistical Reports

[configure.htmi#statistics]
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11.Initialise the statistics using:
[ dspace]/bin/stat-initial
[ dspace]/ bi n/ st at - gener al
[ dspace]/bin/stat-report-initial
[ dspace]/ bi n/ stat-report-general
12.Rebuild the search indices:
[ dspace]/ bi n/i ndex-al |

13.Copy the . war Web application filesin [ dspace- 1. 3. x- sour ce] / bui | d to the webapps sub-directory
of your servlet container (e.g. Tomcat). e.g.:

cp [dspace-1.3.x-source]/build/*. war [tontat]/webapps

14 Restart Tomcat.

4.7. Updating From 1.2.1t0 1.2.2

The changesin 1.2.2 are only code and config changes so the update should be fairly simple.

In the notes below [dspace] refers to the instal directory for your existing DSpace instalation, and
[ dspace- 1. 2. 2- sour ce] tothe source directory for DSpace 1.2.2. Whenever you see these path references, be
sure to replace them with the actual path names on your local system.

1. Get the new DSpace 1.2.2 source code from the DSpace page on SourceForge [http://sourceforge.net/projects/
dspace/] and unpack it somewhere. Do not unpack it on top of your existing installation!!

2. Copy the PostgreSQL driver JAR to the source tree. For example:

cd [dspace]/lib
cp postgresql.jar [dspace-1.2.2-source]/lib

3. Take down Tomcat (or whichever servlet container you're using).

4. Your 'localized' JSPs (those in jsp/local) now need to be maintained in the source directory. If you have locally
modified JSPsin your [ dspace] /j sp/ | ocal directory, you might like to merge the changesin the new 1.2.2
versionsinto your locally modified ones. You can usethedi f f command to comparethe 1.2.1 and 1.2.2 versions
to do this. Also see the version history [history.html#jsp-changes-1 2 1-1 2 2] for alist of modified JSPs.

5. You need to add a new parameter to your [ dspace] / dspace. cf g for configurable fulltext indexing

#H###H# Ful | text | ndexi ng settings #####

# Maxi mum nunber of terms indexed for a single field in Lucene.

# Default is 10,000 words - often not enough for full-text indexing.
# |f you change this, you'll need to re-index for the change

# to take effect on previously added itens.

# -1 = unlimted (Integer. MVAX VALUE)

search. maxfi el dl ength = 10000
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6. In[ dspace- 1. 2. 2- sour ce] run;

ant -Dconfig= [dspace]/config/dspace. cfg update
7. Copy the. war Web application filesin[ dspace- 1. 2. 2- sour ce] / bui | d to thewebapps sub-directory
of your servlet container (e.g. Tomcat). e.g.:
cp [dspace-1.2.2-source]/build/*.war
[tontat]/webapps
If you're using Tomcat, you need to delete the directories corresponding to the old . war files. For example,
if dspace. war isinstalled in [t ontat]/ webapps/ dspace. war, you should delete the [t ontat]/

webapps/ dspace directory. Otherwise, Tomcat will continue to use the old code in that directory.

8. To finidise the install of the new configurable submission forms you need to copy the file [ dspace- 1. 2. 2-
source]/config/input-forms.xm into[ dspace]/confi g.

9. Restart Tomcat.

4.8. Updating From 1.2to0 1.2.1

The changesin 1.2.1 are only code changes so the update should be fairly smple.

In the notes below [ dspace] refers to the instal directory for your existing DSpace instalation, and
[ dspace- 1. 2. 1- sour ce] tothe source directory for DSpace 1.2.1. Whenever you see these path references, be
sure to replace them with the actual path names on your local system.

1. Get the new DSpace 1.2.1 source code from the DSpace page on SourceForge [http://sourceforge.net/projects/
dspace/] and unpack it somewhere. Do not unpack it on top of your existing installation!!

2. Copy the PostgreSQL driver JAR to the source tree. For example:
cd [dspace]/lib
cp postgresql.jar [dspace-1.2.1-source]/lib

3. Take down Tomcat (or whichever servlet container you're using).

4. Your 'localized' JSPs (those in jsp/local) now need to be maintained in the source directory. If you have locally
modified JSPsin your [ dspace] /j sp/ | ocal directory, you might like to merge the changesin the new 1.2.1
versions into your locally modified ones. You can use the di f f command to compare the 1.2 and 1.2.1 versions
to do this. Also see the version history [history.html#jsp-changes-1_2-1 2 1] for alist of modified JSPs.

5. You need to add afew new parametersto your [ dspace] / dspace. cf g for browse/search and item thumbnails

display, and for configurable DC metadata fields to be indexed.

# whether to display thunbnails on browse and search results pages
(1. 2+)
webui . browse. t hunbnai | . show = fal se

# max di nensi ons of the browse/search thunbs. Mist be <=
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t hunbnai | . maxwi dt h

# and thunbnail . maxheight. Only need to be set if required to be
smal | er than

# di mension of thunbnails generated by nediafilter (1.2+)

#webui . browse. t hunbnai | . maxhei ght = 80

#webui . browse. t hunbnai | . maxwi dth = 80

# whether to display the thunb agai nst each bitstream (1. 2+)
webui . i tem t hunbnail . show = true

# where should clicking on a thunbnail from browse/search take the

user

# Only values currently supported are "itent and
"bitstreant

#webui . browse. t hunbnai | . | i nkbehavi our = item

##### Fields to I ndex for Search #####

# DC netadata el ements.qualifiers to be indexed for search

# format: - search.index.[nunmber] = [search field]:elenment.qualifier
# - * used as w ldcard
#H# changi ng these will change your search results, #H#

### but will NOT automatically change your search displays ###

search.index.1l = author:contributor.*

search.index.2 = author:creator.*

search.index.3 = title:title.*

search. i ndex. 4 = keyword: subj ect . *

search.index.5 = abstract:description. abstract
search. i ndex. 6 = author:description.statenmentofresponsibility
search.index.7 = series:relation.ispartofseries
search. i ndex. 8 = abstract:description.tabl eofcontents
search.index.9 = mne: format. m netype

search. i ndex. 10 = sponsor:description. sponsorship
search.index.11 = id:identifier.*

6. In[ dspace- 1. 2. 1- sour ce] run:

ant -Dconfig= [dspace]/config/dspace.cfg update

7. Copy the. war Web application filesin[ dspace- 1. 2. 1- sour ce] / bui | d to thewebapps sub-directory
of your servlet container (e.g. Tomcat). e.g.:

cp [dspace-1.2.1-source]/build/*. war
[tontat]/webapps

If you're using Tomcat, you need to delete the directories corresponding to the old . war files. For example,
if dspace. war isinstaled in [t ontat]/ webapps/ dspace. war, you should delete the [t ontat]/
webapps/ dspace directory. Otherwise, Tomcat will continue to use the old code in that directory.

8. Restart Tomcat.
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4.9. Updating From 1.1 (or 1.1.1) to 1.2

The processfor upgrading to 1.2 from either 1.1 or 1.1.1 isthe same. If you are running DSpace 1.0 or 1.0.1, you need
to follow the instructions for upgrading from 1.0.1 to 1.1 to before following these instructions.

Note also that if you've substantially modified DSpace, these instructions apply to an unmodified 1.1.1 DSpace
instance, and you'll need to adapt the process to any modifications you've made.

This document refers to the install directory for your existing DSpace installation as [ dspace] , and to the source
directory for DSpace 1.2 as[ dspace- 1. 2- sour ce] . Whenever you see these path references below, be sure to
replace them with the actual path names on your local system.

1. Steponeis, of course, to back up all your data before proceeding!! Include all of the contentsof [ dspace] and
the PostgreSQL database in your backup.

2. Get the new DSpace 1.2 source code from the D Space page on SourceForge [ http://sourceforge.net/proj ects/dspace/
] and unpack it somewhere. Do not unpack it on top of your existing installation!!

3. Copy the required Java libraries [install.html#javalibs] that we couldn't include in the bundle to the source tree.

For example:

cd [dspace]/lib
cp activation.jar servlet.jar nmail.jar
[ dspace- 1. 2-source]/lib
4. Stop Tomcat (or other servlet container.)
5. It'sagood ideato upgrade al of the various third-party tools that DSpace usesto their |atest versions:
» Java(notethat now version 1.4.0 or later is required)
» Tomcat (Any version after 4.0 will work; symbolic links are no longer an issue)
 PostgreSQL (don't forget to build/download an updated JDBC driver .jar file! Also, back up the databasefirst.)
« Ant
6. You need to add the following new parametersto your [ dspace] / dspace. cf g:
#H###H# Media Filter settings #####
# maxi mum wi dt h and hei ght of generated thunbnails
t hunmbnai | . maxwi dth 80
t hunbnai | . maxhei ght 80

There are one or two other, optional extra parameters (for controlling the pool of database connections). See the
version history [history.html] for details. If you leave them out, defaults will be used.

Also, to avoid future confusion, you might like to remove the following property, which is no longer required:

config.tenpl ate. oai -web. xn =
[ dspace] / oai / VIEB- | NF/ web. xmi
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7. The layout of the installation directory (i.e. the structure of the contents of [ dspace] ) has changed somewhat
since 1.1.1. First up, your 'localized' JSPs (those in jsp/local) now need to be maintained in the source directory.
So make a copy of them now!

Once you've done that, you can remove [ dspace] /j sp and [ dspace] / oai , these are no longer used. (.war
Web application archive files are used instead).

Also, if you're using the same version of Tomcat as before, you need to remove the lines from Tomcat's conf/

server .xml file that enable symbolic links for DSpace. These are the <Cont ext > elements you added to get
DSpace 1.1.1 working, looking something like this:

<Cont ext pat h="/dspace" docBase="dspace" debug="0" rel oadabl e="true"
crossContext="true">
<Resour ces cl assName="or g. apache. nam ng. resour ces. Fi | eDi r Cont ext "
al I owLi nki ng="true" />
</ Cont ext >
Be sure to remove the <Context> elements for both the Web Ul and the OAI Web applications.

8. Build and install the updated DSpace 1.2 code. Go to the DSpace 1.2 source directory, and run:

ant -Dconfig= [dspace]/config/dspace.cfg update
9. Copy the new config filesin conf i g to your installation, e.g.:
cp [dspace-1.2-source]/config/ news-*
[ dspace- 1. 2-source]/config/ mediafilter.cfg
[ dspace- 1. 2-source]/ confi g/ dc2nmods. cf g
[ dspace]/config
10.You'll need to make some changes to the database schema in your PostgreSQL database. [ dspace- 1. 2-
source]/ et c/ dat abase_schema_11-12. sql contains the SQL commands to achieve this. If you've
modified the schemalocally, you may need to check over this and make alterations.
To apply the changes, go to the source directory, and run:
psql -f etc/database schema_11-12.sqgl [DSpace database nane] -h
| ocal host
11.A tool supplied with the DSpace 1.2 codebase will then update the actual dataintherelational database. Runit using:
[ dspace] / bi n/ dsrun

or g. dspace. admi ni st er. UpgradellTol2

12.Then rebuild the search indices:

[ dspace] / bi n/index-al |

13.Delete the existing symlinks from your servlet container's (e.g. Tomcat's) webapp sub-directory.
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Copy the . war Web application filesin [ dspace- 1. 2- sour ce] / bui | d to thewebapps sub-directory of
your servlet container (e.g. Tomcat). e.g.:

cp [dspace-1.2-source]/build/*.war
[tontat]/webapps

14.Restart Tomcat.

15.To get image thumbnails generated and full-text extracted for indexing automatically, you need to set up a 'cron'
job, for example one like this:

# Run the nmedia filter at 02: 00 every day
02 * * * [dspace]/bin/filter-nedia

Y ou might also wish to run it now to generate thumbnails and index full text for the content already in your system.

16.Note 1: This update process has effectively 'touched' al of your items. Although the dates in the Dublin Core
metadata won't have changed (accession date and so forth), the 'last modified' date in the database for each will
have been changed.

This means the e-mail subscription tool may be confused, thinking that all itemsin the archive have been deposited
that day, and could thus send a rather long email to lots of subscribers. So, it is recommended that you turn off
the e-mail subscription featurefor the next day, by commenting out the relevant line in DSpace's cron job, and
then re-activating it the next day.

Say you performed the update on 08-June-2004 (UTC), and your e-mail subscription cron job runs at 4am (UTC).
When the subscriptiontool runsat 4am on 09-June-2004, it will find that everything in the system hasamaodification
date in 08-June-2004, and accordingly send out huge emails. So, immediately after the update, you would edit
DSpace's 'crontab’ and comment out the / dspace/ bi n/ subs- dai | y line. Then, after 4am on 09-June-2004
you'd 'un-comment' it out, so that things proceed normally.

Of course this means, any real new deposits on 08-June-2004 won't get e-mailed, however if you're updating the
systemit's likely to be down for some time so this shouldn't be a big problem.

17.Note 2: After consulation with the OAI community, various OAI-PMH changes have occurred:

* The OAI-PMH identifiers have changed (they're now of the form oai : host nane: handl e as opposed to
just Handles)

 The set structure has changed, due to the new sub-communities feature.
» Thedefault base URL has changed
» Asnoted in note 1, every item has been ‘touched' and will need re-harvesting.

The above meansthat, if already registered and harvested, you will need to re-register your repository, effectively
asa'new' OAI-PMH data provider. Y ou should also consider posting an announcement to the OAI implementers
e-mail list [http://www.openarchives.org/mailman/listinfo/ OAIl-implementers] so that harvesters know to update
their systems.

Also notethat your site may, over the next few days, take quite abig hit from OAI-PMH harvesters. The resumption
token support should alleviate this a little, but you might want to temporarily whack up the database connection
pool parametersin[ dspace] / confi g/ dspace. cf g. Seethedspace. cf g distributed with the source code
to see what these parameters are and how to use them. (Y ou need to stop and restart Tomcat after changing them.)
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| redize this is not ideal; for discussion as to the reasons behind this please see relevant posts to the
OAI community: post one [http://openarchives.org/pi permail/oai-implementers/2004-June/001214.html], post two
[http://openarchives.org/pi permail/oai-implementers/2004-June/001224.html], as well as this post to the dspace-
tech mailing list [#].

If you really can't live with updating the base URL like this, you can fairly easily have thing proceed more-or-less
asthey are, by doing the following:

e Change the value of QAl _| D_PREFI X at the top of the or g. dspace. app. oai . DSpaceQAl Cat al og
classto hdl :

» Change the servlet mapping for the QAl Handl er servlet backto/ (from/request)
» Rebuild and deploy oai . war
However, note that in this case, all the records will be re-harvested by harvesters anyway, so you still need to brace

for the associated DB activity; also note that the set spec changes may not be picked up by some harvesters. It's
recommended you read the above-linked mailing list posts to understand why the change was made.

Now, you should be finished!

4.10. Updating From 1.1to 1.1.1

Fortunately the changesin 1.1.1 are only code changes so the update isfairly simple.

In the notes below [ dspace] refers to the instal directory for your existing DSpace instalation, and
[ dspace- 1. 1. 1- sour ce] tothe source directory for DSpace 1.1.1. Whenever you see these path references, be
sure to replace them with the actua path names on your local system.

1

2.

5.

Take down Tomcat.

It would be a good idea to update any of the third-party tools used by DSpace at this point (e.g. PostgreSQL),
following the instructions provided with the relevant tools.

In[ dspace- 1. 1. 1- sour ce] run:

ant -Dconfig= [dspace]/config/dspace.cfg update

If you havelocally modified JSPsof thefollowing JSPsinyour [ dspace] / j sp/ | ocal directory, youmight like
to merge the changes in the new 1.1.1 versions into your locally modified ones. Y ou can use the di f f command
to compare the 1.1 and 1.1.1 versions to do this. The changes are quite minor.

col l ection-hone.jsp

adm n/ aut hori ze-col l ection-edit.jsp
adm n/ aut hori ze-community-edit.jsp
adm n/authorize-itemedit.jsp

adm n/ eperson-edit.jsp

Restart Tomcat.
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4.11. Updating From 1.0.1to 1.1

To upgrade from DSpace 1.0.1 to 1.1, follow the steps below. Your dspace. cf g does not need to be changed. In
thenotesbelow [ dspace] referstotheinstall directory for your existing DSpaceinstallation, and [ dspace- 1. 1-
sour ce] to the source directory for DSpace 1.1. Whenever you see these path references, be sure to replace them
with the actual path names on your local system.

1. Take down Tomcat (or whichever servlet container you're using).

2. We recommend that you upgrage to the latest version of PostgreSQL (7.3.2). Included are some notes to help you
do this[postgres-upgrade-notes.txt]. Note you will also have to upgrade Ant to version 1.5 if you do this.

3. Make the necessary changes to the DSpace database. These include a couple of minor schema changes, and some
new indices which should improve performance. Also, the names of a couple of database views have been changed
since the old names were so long they were causing problems. First run psql to access your database (e.g. psql
- U dspace - Wand then enter the password), and enter these SQL commands:

ALTER TABLE bi tstream ADD st ore_nunber | NTECER;
UPDATE bi t stream SET store_nunber = 0;

ALTER TABLE item ADD | ast _nodi fied TI MESTAMP;
CREATE | NDEX | ast_nodified_idx ON Iten(last_nodified);

CREATE | NDEX eperson_enail _i dx ON EPerson(enail);
CREATE | NDEX itenRbundl e_item.idx on Itenm2Bundl e(item.id);
REATE | NDEX bundl e2bi t st ream bundl e_i dx ON

Bundl e2Bi t st rean{ bundl e_i d);
CREATE | NDEX dcval ue_item.idx on DCVal ue(item.d);
CREATE I NDEX col | ection2item col |l ection_idx ON

Col l ection2ltem(col l ection_id);
CREATE | NDEX resourcepolicy_type_id_idx ON ResourcePolicy
(resource_type_id, resource_id);
CREATE | NDEX eper songr oup2eper son_group_i dx on

EPer sonG oup2EPer son( eper son_group_i d) ;
CREATE | NDEX handl e_handl e_i dx ON Handl e( handl e) ;
CREATE | NDEX sort _aut hor _i dx on |tenmsByAut hor (sort_aut hor);
CREATE | NDEX sort_title_idx on ItemsByTitle(sort_title);
CREATE | NDEX dat e_i ssued_i dx on |tensByDat e(date_i ssued);

DROP VI EW Col | ecti onl t ensByDat eAccessi oned,;

DROP VI EW Comuni tyl t ensByDat eAccessi oned;
CREATE VI EW Comuni tyl t ensByDat eAccessi on as SELECT
Conmuni ty2ltem community_id, |tenmsByDateAccessioned.* FROMV
I t ensByDat eAccessi oned, Comunity2ltem WHERE
It ensByDat eAccessioned.itemid = Community2ltemitem.d;
CREATE VI EW Col | ecti onl t ensByDat eAccessi on AS SELECT
col l ection2itemcoll ection_id,
i t emsbydat eaccessi oned. itens_by date_accessi oned_i d,
i t emsbydat eaccessioned.item.d,
i t emsbydat eaccessi oned. dat e_accessi oned FROM i t ensbydat eaccessi oned,
col l ection2item WHERE (itensbydat eaccessioned.itemid =
collection2itemitem.d);
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4. Fix your JSPsfor Unicode. If you've modified thesite'skin' (j sp/ | ocal / | ayout / header - def aul t. | sp)
you'll need to add the Unicode header, i.e.:

<nmeta http-equi v="Content-Type" content="text/htm;
char set =UTF- 8" >

to the <HEAD> element. If you have any locally-edited JSPs, you need to add this page directive to the top of
all of them:

<% page content Type="text/htm ; charset =UTF-8" %
(If you haven't modified any JSPs, you don't have to do anything.)

5. Copy the required Java libraries [install.html#javalibs] that we couldn't include in the bundle to the source tree.
For example:

cd [dspace]/lib
cp *.policy activation.jar servlet.jar mail.jar
[ dspace-1. 1-source]/lib

6. Compile up the new DSpace code, replacing [ dspace] / confi g/ dspace. cf g with the path to your current,
LIVE configuration. (The second ling, t ouch ~find ., isaprecaution, which ensures that the new code has
a current datestamp and will overwrite the old code. Note that those are back quotes.)

cd [dspace-1.1-source]

touch “find .~

ant

ant -Dconfig= [dspace]/confi g/ dspace.cfg update

7. Update the database tables using the upgrader tool, which setsupthenew >l ast _nodi f i ed dateintheitemtable:

Run [dspace]/ bi n/ dsrun
or g. dspace. adm ni st er. Upgradel01To11

8. Run the collection default authorisation policy tool:

[ dspace] / bi n/ dsrun
or g. dspace. aut hori ze. Fi xDef aul t Pol i ci es

9. Fix the OAICat propertiesfile. Edit [ dspace] / confi g/ t enpl at es/ oai cat . properti es. Change the
line that says

I denti fy. del et edRecor d=yes

To:

I denti fy. del et edRecor d=per si st ent

Thisis needed to fix the OAI-PMH ‘Identity’ verb response. Thenrun [ dspace] / bin/instal | -confi gs.
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10.Re-run the indexing to index abstracts and fill out the renamed database views:

[ dspace]/ bi n/i ndex-al |

11 .Restart Tomcat. Tomcat should be run with the following environment variable set, to ensure that Unicode is
handled properly. Also, the default VM memory heap sizesarerather small. Adjust - Xmx512M(512Mb maximum
heap size) and - Xms 64M(64Mb Java thread stack size) to suit your hardware.

JAVA_OPTS="- Xnx512M - Xns64M - Df i | e. encodi ng=UTF- 8"
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Chapter 5. DSpace System
Documentation: Configuration and
Customization

There are anumber of ways in which DSpace can be configured and/or customized:

* Altering the configuration filesin [ dspace] / confi g

» Creating anew XMLUI (Manakin) theme to change the look-and-feel of the repository
* Creating modified versions of the JSP pages for local changes in the JSPUI interface

* Implementing a custom 'plug-in' class -- for example, an ‘authenticator' class, so that user authentication in the Web
Ul can be adapted and integrated with any existing mechanisms your organization might use, or a 'mediafilter' to
generate thumbnails or extract full text from a new file format

Editing the source code

Of these methods, only the last is likely to cause any headaches; if you update the DSpace source code directly,
particularly coreclassfilesinor g. dspace. * oror g. dspace. st or age. *, it may make applying future updates
difficult. Before doing this, it is strongly recommended that you e-mail the DSpace developer community [http://
wiki.dspace.org/DspaceResources] to find out the best way to proceed, and the best way to implement your changein
away that can be contributed back to DSpace [http://wiki.dspace.org/HowToContribute] for everyone's benefit.

5.1. General Configuration

These are general configuration options that apply to the core of DSpace regardless of which interface you are using
(JSPUI or XMLUI).

5.1.1. The dspace. cf g Configuration Properties File

The primary way of configuring DSpaceisto edit thedspace. cf g. You'll definitely have to do this before you can
operate DSpace properly. dspace. cf g contains basic information about a DSpace installation, including system
path information, network host information, and other things like site name.

The default dspace. cf g isagood source of information, and contains comments for all properties. It'sabasic Java
propertiesfile, where lines are either comments, starting with a'#', blank lines, or property/value pairs of the form:

property.name = property val ue

The property value may contain references to other configuration properties, in the form ${ property.name} . This
followsthe ant convention of allowing referencesin property files. A property may not refer to itself. Examples:

property.name = wordl ${other.property. nane} nore words
property2. name = ${dspace.dir}/rest/of/path

Whenever you edit dspace.cfg in [dspace-source]/dspace/config/, you should then run 'ant init_configs inthedirectory
[ dspace-source]/dspace/target/dspace-1.5.0-build.dir so that any changes you may have made are reflected in the
configuration files of other applications, for example Apache. You may then need to restart those applications,
depending on what you changed.
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Tableb5.1. dspace.cfg Main Properties (Not Complete)

Property Example Values Notes

dspace. dir / dspace Root directory of DSpace installation.
Omit the trailing /. Note that if
you change this, there are severa
other parameters you will probably
want to change to match, eg.
assetstore.dir.

dspace. url http://dspace. myu. edu Main URL at which DSpace Web Ul
webapp is deployed. Include any port
http:// number, but do not include atrailing '/

dspacet est. nyu. edu: 8080

dspace. host nane dspace. myu. edu Fully qualified hostname; do not
include port number

dspace. nane DSpace at My University Short and sweet site name, used
throughout Web Ul, e-mails and
elsewhere (such as OAI protocol)

config.tenpl ate. foo /opt/othertool/cfg/foo When i nstal |l -configs is run,
the file [dspace]/config/
t enpl at es/ f oo file will be filled
out with values from dspace. cf g
and copied to the value of this
property, in this example /opt/
ot hert ool /cfg/foo. See here
for more information.

pl ugi n. sequence. or g. dspaceor gutlhp@tiodet diedd e i iovat| Comvietbapdrated  list of classes

or g. dspace. aut hent i cat e . Pasglewedifg henti cati on the

or g. dspace. aut henti cat e. Aut henti cati or
interface, which make up the

authentication stack. Authentication

methods are called on in the order

listed.

aut henti cati on. x509. keyst of eopatih/ conf / keyst ore Path to Java keystore containing
Client CA's certificiate for client
X.509 certificates (Optional; only
needed if X.509 user authentication is
used.)

aut henti cati on. x509. keyst qchapgsswor d Password to Java keystore configured
above in
aut henti cati on. x509. keystore. path

handl e. prefi x 1721. 1234 TheHandleprefix for your site, seethe
Handle section [install.html#handles]

assetstore.dir / bi gdi sk/ store Thelocationinthefilesystemfor asset
(bitstream) store number zero. This
should be a directory for the sole use
of DSpace.

assetstore.dir.n / anot her di sk/ storel Thelocation in the file system of asset
(bitstream) store number n. When
adding additional stores, start with
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1 (assetstore.dir.1 and count
upwards. Always leave asset store
zero (asset st or e. di r). For more
details, see the Bitstream Storage
section [storage.html#bitstreams).

assetstore.incon ng

The asset store number to use
for storing new bitstreams. For
example, if assetstore.dir.1
is /anot herdi sk/storel, and
assetstore.incomng is 1,
new bitstreams will be stored
under / anot her di sk/ storel. A
vaue of O (zero) corresponds
to assetstore.dir. For more
details, see the Bitstream Storage
section [storage.html#bitstreams).

srb.xxx

srb.xxx.n

/zone/lhome/user.domain

The sets of SRB access parameters
(see dspace.cfg) if one or more SRB
accounts are used. The srb.xxx set
would correspond to asset (bitstream)
store number zero. The srb.xxx.n set
would correspond to asset (bitstream)
store number n. For more details,
see the Bitstream Storage section
[storage.html#bitstreams].

webui . subni t. enabl e-cc

true

Enable the Creative Commons
license step in the submission
process for the JSPUI interface.
Submitters are given an opportunity
to select a Creative Commons license
to accompany the Item. Creative
Commons licenses govern the use of
the content. For more details, see the
Creative Commons website [http:/
creativecommons.org].

default.l ocal e

en

The default Locale your Installationis
working with.

webui . browse. t hunbnai | . max

B6i ght

Determines the maximum height of
any system generated thumbnails.

webui . browse. t hunbnai | . max

@0dt h

Determines the maximum width of
any system generated thumbnails.

webui . f eed. enabl e true Set the value of this property to trueto
enable RSS feeds. If false, feeds will
not be generated, and the feed links
will not appear.

webui . f eed. cache. si ze 100 If caching is desired, set the value

of this property to a positive number,
which represents the total number of
feeds kept in the cache at one time,
for all communities and collections. A
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value of O disables caching, and the
feed is generated on demand for each
request.

webui . cache. age

48

This property specifiers the age in
hours that a cache web feed may
remain valid for. A value of O will
force a check with each request.

webui . feed. format s

rs

s 1.0,rss_2.0

The RSS feature supports several
different syndication formats.

webui . f eed. | ocal resol ve

fal se

By default, the RSS feed
will return global handle server-
based URLs to items, collections
and communities (eg. http//
hdl.handle.net/123456789/1).  This
means if you have not registered
your DSpace ingalation with
the CNRI Handle Server (eg.
development or testing instance)
the URLs returned by the feed
will return an error if accessed.
Setting  webui.feed.localresolve =
true will result in the
RSS feed returning localised
URLs (eg. http://myserver.myorg/
handle/123456789/1). If
webui.feed.localresolve is set to false
or not present the default global handle
URL formisused.

webui . feed.itemtitle

dc

.title

Specify which metadata field you
want to be displayed as an item's title
in the RSS feed.

webui . feed.item date

dc

.date.issued

Specify which metadata field you
want to be displayed as an item's date
in the RSS feed.

webui . feed.item descripti g

dc
dc

.title,
.Creator,dc. description.

Specify which metadata fields should
bbsitspbayed in an item's description
field in the RSSfeed. Y ou can specify
as many fields as you wish here.

Property values can include other, previously defined values, by enclosing the property namein ${...}. For example,

if your dspace.cfg contains; -

dspace.dir = /dspace

dspace. hi story = ${dspace.dir}/history

Thenthevalueof thedspace. hi st or y property isexpandedtobe/ dspace/ hi st or y. Thismethod isespecially
useful for handling commonly used file paths.
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Whenever you edit dspace. cf g, youshouldthenrun[ dspace] / bi n/ i nst al | - conf i gs sothat any changes
you may have made are reflected in the configuration files of other applications, for example Apache. Y ou may then
need to restart those applications, depending on what you changed.

5.1.2. Configuring Lucene Search Indexes

Search Indexes can be configured viathedspace. cf g file. Thisallowsinstitutionsto choosewhich DSpace metadata
fields are indexed by Lucene.

For example, the following entries appear in a default DSpace installation:

search.index.1 = author:dc.contributor.*

search.index.2 = author:dc.creator.*

search.index.3 = title:dc.title.*

search. i ndex. 4 = keyword: dc. subj ect . *

search.index.5 = abstract: dc. descri ption. abstract
search.index.6 = author:dc.description.statenmentofresponsibility
search.index.7 = series:dc.relation.ispartofseries
search. i ndex. 8 = abstract: dc. descri ption.tabl eof contents
search.index.9 = m me:dc. format. ni netype

search. i ndex. 10 = sponsor:dc. description. sponsorship
search.index.11 = id:dc.identifier.*

The form of each entry issear ch. i ndex. <i d> = <search <schema>fiel d>: <netadata fiel d>
where;

» <j d>isanincremental number to distinguish each search index entry
» <search fi el d>isanidentifier for the search field thisindex will correspond to
» <met adat a fi el d>isthe DSpace metadatafield to beindexed

So in the example above, search.indexesl, 2 and 6 ae configured as the author search
field. The author index is created by Lucene indexing al contributor, creator and
descri ption. st at enent of responsi bi | i ty medatatafields.

After changing the configuration, runi ndex- al | to recreste the indexes.

NOTE: Whilethe indexes are created, this only affects the search results and has no effect on the search components
of the user interface. To add new search capability (e.g. to add anew search category to the Advanced Search) requires
local customisation to the user interface.

5.1.3. Browse Configuration

The browse indices for DSpace can be extensively configured. This section of the configuration allows you to take
control of the indices you wish to browse on, and how you wish to present the results. This configuration is broken
down into several parts: defining the indices, defining the fields upon which users can sort results, defining truncation
for potentialy long fields (e.g. author lists), setting cross-links between different browse contexts (e.g. from an author's
name to a complete list of their items), how many recent submissions to display, and configuration for item mapping
browse.

Defining the Indices

Theformis:
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webui . browse. i ndex. <n> = <i ndex nane> : \
<schemn
prefix>. <element>[.<qualifier>.*] : \
(date | title | text) : \
(full | single) \

index name
The name by which theindex will beidentified. This may be used in later configuration or to locate the message
key for thisindex.

<schema prefix>.<element>[.<qualifier>|.*]
The metadata field declaration for the field to be indexed. This will be something like dc. dat e. i ssued or
dc.contributor.*ordc.title.

(date | title | text)
Thisrefersto the datatype of thefield:

 date: the index type will be treated as a date object

« title theindex type will be treated like a title, which will include alink to the item page

* text: theindex typewill betreated asplain text. If singlemodeis specified then thiswill link to the full modelist
(full | single)

This refers to the way that the index will be displayed in the browse listing. "Full" will be the full item list as

specified by webui . i t eml i st. col ums; "single” will beasinglelist of only the indexed term.

If you are customising this list beyond the default you will need to insert the text you wish to appear in the navigation
and on link and buttons describing the browse index into the Messages. properti es file. The system uses
parameters of the form:

br owse. t ype. <i ndex name>

The Index numbers denoted by <n> must start from 1 and increment by 1 continuously thereafter. Deviation from this
rule will cause an error during installation or during configuration update

Thisis an example configuration, as it appears by default in dspace. cf g.

dat ei ssued: dc. date. i ssued: date: full

aut hor:dc.contributor.*:text:single
title:dc.title:title:full

subj ect: dc. subject. *:text:single

dat eaccessi oned: dc. dat e. accessi oned: dat e: ful |

webui . browse. i ndex.
webui . browse. i ndex.
webui . browse. i ndex.
webui . browse. i ndex.
webui . browse. i ndex.

aprwN -
[ 1 T I | I 0

Defining Sort Options

Sort options will be available when browsing a list of items (i.e. only in "full" mode, not "single" mode). You can
define an arbitrary number of fields to sort on, irrespective of which fields you display using webui.itemlist.columns

Theformat is;

webui . browse. sort-option.<n> = <option name> : \
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<schemmn
prefix>. <element>[.<qualifier>.*] : \
(date | text)

option name
The name by which the sort option will be identified. This may be used in later configuration or to locate the
message key for thisindex.

<schema prefix>.<element>[.<quaifier>|.*]
The metadata field declaration for the field to be sorted on. This will be something like dc.title or
dc. date. i ssued.

(date | text)
Thisrefersto the datatype of thefield:

« date: the sort type will be treated as a date object
* text: the sort type will be treated as plain text.

Thisisthe example configuration asit appears in the default dspace. cf g:

title:dc.title:text
dat e: dc. date. i ssued: date

webui . browse. sort-option.1
webui . browse. sort-option. 2

Author (Multiple metadata value) Display
(Note: this section actually appliesto any field with multiple values, but authors are the defined case)

Y ou can definewhich field isthe author (or editor, or other repeated field) which this configuration will deal with thus:

webui . browse. author-field = dc.contri butor.*

Replace dc. cont ri but or. * with another field if appropriate. The field should be listed in the configuration
for webui .itemnist.columms, otherwise you will not see its effect. It must also be defined in
webui . i temnl i st.col ums as being of data type t ext , otherwise the functionality will be overriden by the
specific data type features.

Now that we know which field is our author or other multiple metadata value field we can provide the option to
truncate the number of values displayed by default. We replace the remaining list of valueswith "et al" or the language
pack specific aternative. Note that thisis just for the default, and users will have the option of changing the number
displayed when they browse the results

webui . browse. author-limt = <n>

Where <n> is an integer number of valuesto be displayed. Use- 1 for unlimited (default).
Links to other browse contexts
We can define which fields link to other browse listings. This is useful, for example, to link an author's name to a

list of just that author's items. The effect this has is to create links to browse views for the item clicked on. If itisa
"single" type, it will link to a view of all the items which share that metadata element in common (i.e. al the papers
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by asingle author). If itisa"full" type, it will link to aview of the standard full browse page, starting with the value
of thelink clicked on.

Theformis:
webui . browse. | i nk. <n> = <i ndex nane>: <di spl ay col umm
nmet adat a>

This should associated the name of one of the browse indices (webui . br owse. i ndex. n) with a metadata field
listed in webui . i tem i st. col utms above. If this condition is not fulfilled, cross-linking will not work. Note
also that cross-linking only works for metadatafieldsnot tagged astit| e inwebui . i tenl i st. col ums.

The following example shows the default in dspace. cf g which links author names to lists of their publications:

webui . browse. |l ink.1 = author:dc.contributor.*

Recent Submissions

This alows us to define which index to base Recent Submission display on, and how many we should show at any
one time. This uses the PluginManager to automatically load the relevant plugin for the Community and Collection
home pages. Values given in examples are the defaults supplied in dspace. cf g

First define the sort name (from webui . br owse. sort - opt i on) to use for # displaying recent submissions. For
example:
recent.subm ssions.sort-opti on = dat eaccessi oned

Define how many recent submissions should be displayed at any one time, for example:

recent.subm ssions.count = 5

Now we need to set up the processors that the PluginManager [business.html#plugin] will load to actually perform
the recent submissions query on the relevant pages.

Tell the community and collection pages that we are using the Recent Submissions code

pl ugi n. sequence. or g. dspace. pl ugi n. Conmuni t yHomePr ocessor =\
or g. dspace. app. webui . conponent s. Recent Communi t ySubmi ssi ons

pl ugi n. sequence. or g. dspace. pl ugi n. Col | ecti onHomePr ocessor =\
or g. dspace. app. webui . conponent s. Recent Col | ecti onSubm ssi ons

Thisisaready configured by default in dspace. cf g so there should be no need for you to worry about it

ltem Mapper

Because the item mapper requires a primitive implementation of the browse system to be present, we simply need
to tell that system which of our indices defines the author browse (or equivalent) so that the mapper can list authors
items for mapping

Define the the index name (fromwebui . br owse. i ndex) to use for displaying items by author
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t emmap. aut hor . i ndex = aut hor

So if you change the name of your author browse field, you will also need to update this configuration.

5.1.4. Configuring Media Filters

Media or Format Filters are classes used to generate derivative or alternative versions of content or bitstreams within
DSpace. For example, the PDF Media Filter will extract textual content from PDF bitstreams, the JPEG Media Filter

can create thumbnails from image bitstreams.

Media Filters are configured as Named Plugins [business.html#plugin], with each filter also having a separate
configuration setting (in dspace. cf g) indicating which formats it can process. The default configuration is shown

below.

S

#H### Media Filter / Format Filter plugins (through
Pl ugi nManager) ####

#Nanes of the enabled MediaFilter or FormatFilter plugins
filter.plugins = PDF Text Extractor, HTM. Text Extractor, \
Wrd Text Extractor,
JPEG Thunbnai |
# to enabl e branded preview renove |ast |ine above, and
unconment 2 |ines bel ow

# Wrd Text Extractor,
JPEG Thunbnail, \
# Br anded Previ ew JPEG

#Assi gn ' human- under st andabl e names to each filter
pl ugi n. nanmed. or g. dspace. app. nedi afilter. FormatFilter =\
org. dspace. app. nedi afil ter. PDFFi | ter = PDF Text
Extractor, \

org. dspace. app. nedi afilter. HTM.Fi | ter = HTM. Text
Extractor, \

org. dspace. app. nedi afilter. WrdFilter = Wrd Text
Extractor, \

org. dspace. app. nedi afilter. JPEGFi | ter = JPEG

Thunbnai |, \

or g. dspace. app. nedi afi | t er. BrandedPr evi ewJPEGFi | t er
Branded Previ ew JPEG

#Configure each filter's input format(s)

filter.org.dspace. app. nedi afilter. PDFFilter.input Formats =
Adobe PDF

filter.org.dspace. app. nedi afilter. HTM.Fi | t er. i nput For mat s
HTM., Text

filter.org.dspace. app. nedi afilter. WrdFilter.inputFormts
M crosoft Wrd

filter.org.dspace. app. nedi afilter.JPEGFi | ter.inputFormats
G F, JPEG inmagel/png

filter.org. dspace. app. nedi afi | ter. BrandedPrevi ewdPEGFi | t er. i nput For mat
= G F, JPEG image/png
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The enabled Media/Format Filtersare named inthefi | t er. pl ugi ns field above.

Names are assigned to each filter using the
pl ugi n. named. or g. dspace. app. nedi afil ter. Format Fi | t er field (e.g. by default the PDFFi | t er
isnamed "PDF Text Extractor").

Finally the appropriate fi | t er. <cl ass pat h>. i nput For nat s defines the vaild input formats which each
filter can be applied to. These format names must match theshort descri pti on field of the Bitstream Format
Registry [appendix.html#bitstreamformatregistry].

You can also implement more dynamic or configurable Media/Format Filters which extend Sel f NanedPl ugi n
[business.html#selfnamedplugin] . More information is provide below in Creating a new Media/Format Filter

5.1.5. Wording of E-mail Messages

Sometimes D Space automatically sends e-mail messagesto users, for exampleto inform them of anew workflow task,
or as a subscription e-mail alert. The wording of emails can be changed by editing the relevant filein [ dspace] /
confi g/ emai | s. Each fileis commented. Be careful to keep the right number ‘placeholders (e.g.{ 2} ).

Note: You should replace the contact-information "dspace- hel p@yu. edu or call us at xxx-555-
XXXX" with your own contact detailsin;

» config/enmail s/ change_password

» config/enunils/register

5.2. The Metadata and Bitstream Format
Registries

The [ dspace]/confi g/ regi stries directory contains three XML files. These are used to load the initial
contents of the Metadata Schema Registry, Dublin Core Metadata registry [appendix.html#dublincoreregistry] and
Bitstream Format registry [appendix.html#bitstreamformatregistry]. After the initial loading (performed by ant
fresh_instal | above), theregistries reside in the database; the XML files are not updated.

In order to change the registries, you may adjust the XML files before the first installation of DSpace. On an allready
running instance it is recommended to change bitstream registries via DSpace admin Ul, but the metadata registries
can beloaded again at any time from the XML fileswithout difficult. The changes made viaadmin Ul are not reflected
inthe XML files.

5.2.1. Metadata Schema Registry

The default metadata schemain DSpaceis Dublin Core, so it is distributed with a single entry in the source XML file
for that namespace. If you wish to add more schemas you can do this in one of two ways. Viathe DSpace admin Ul
you may define new Metadata Schemas, edit existing schemas and move elements between schemas. But you may
also modify the XML file (or provide an additional one), and re-import the data as follows:

[ dspace]/ bi n/dsrun org. dspace. admi nster. Schenal nporter -f [xni
file]

The XML file should be structured as follows:

65


appendix.html#bitstreamformatregistry
appendix.html#bitstreamformatregistry
appendix.html#bitstreamformatregistry
business.html#selfnamedplugin
business.html#selfnamedplugin
appendix.html#dublincoreregistry
appendix.html#dublincoreregistry
appendix.html#bitstreamformatregistry
appendix.html#bitstreamformatregistry

DSpace System Documentation:
Configuration and Customization

<nmet adat a- schemas>
<schema>
<name>[ scherma nane] </ nane>

<nanespace>http:// myu. edu/ sone/ nanespace</ nanespace>
</ schema>
</ nmet adat a- schemas>

5.2.2. Metadata Format Registries

The default metadata schemais Dublin Core, so DSpace is distributed with a default Dublin Core Metadata Registry.
Currently, the system requires that every item have a Dublin Core record.

Thereisaset of Dublin Core Elements, which is used by the system and should not be removed or moved to another
schema, see Appendix: Default Dublin Core Metadata registry [appendix.html#dublincoreregistry].

Note: atering a Metadata Registry has no effect on corresponding parts, e.g. item submission interface, item display,
item import and vice versa. Every metadata element used in submission interface or item import must be registered
before using it.

Note also that deleting a metadata element will delete all its corresponding values.

If you wish to add more metadata elements, you can do this in one of two ways. Viathe DSpace admin Ul you may
define new metadata elementsin the different available schemas. But you may also modify the XML file (or provide
an additional one), and re-import the data as follows:

[ dspace]/ bi n/dsrun org. dspace. admi nst er. Met adat al nporter -f [xni
file]

The XML file should be structured as follows:

<dspace-dc-types>
<dc-type>
<schema>dc</ schema>
<el ement >cont ri but or </ el emrent >
<qual i fier>advi sor</qualifier>
<scope_note>Use primarily for thesis
advi sor . </ scope_not e>
</dc-type>
</ dspace-dc-types>

5.2.3. Bitstream Format Registry

The bitstream formats recognized by the system and levels of support are similarly stored in the bitstream
format registry. This can also be edited at install-time via [ dspace]/ confi g/ regi stries/bitstream
formats. xnm or by the administation Web Ul. The contents of the bitstream format registry are entirely up to you,
though the system requires that the following two formats are present:

¢ Unknown

* Li cense
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Deleting aformat will cause any existing bitstreams of this format to be reverted to the unknown bitstream format.

5.3. The Default Submission License

For each submitted item, a license must be granted. The license will be stored along with the item in the bundle
LICENSE in order to keep the information under which terms an items has been published.

Y ou may define a license for each collection seperately, when creating/editing a collection. If no collection specific
license is defined, the default licenseis used.

The default license can be found in [ dspace] / confi g/ def aul t. | i cense and can be edited via the dspace-
admin interface.

DSpace comes with a demo license, which you must adopt to your institutional needs and the legal regulations of
your country.

If in doubt, contact the law department of your institution.

5.3.1. Possible Points in a License
Note, that thisis no legal advice, just some starting thoughts for creating you own license.
* Non-exclusive or exclusive right to

e « capture and store

distribute

e « worldwide

* restricted (e.g. institutional wide

* trandate

« transform to other formats or mediums

 without changing the content
» Make sure no rights (copyright or any other) are violated by this publication
* In case thetype of submission (e.g. thesis) needs approval, make sure it is the final and approved version.
« Distinguish between the document itself and the metadata

 Point out that the license granted and the information who granted it will be stored.

5.4. Submission Configuration

Instructions for customizing and configuring the Item Submission user interface for either the JISP-Ul or XML-UI are
contained in the separate Customizing and Configuring Submission User Interface [submission.html] page.

5.5. XMLUI Interface Customizations (Manakin)

The DSpace digital repository supports two user interfaces one based upon JSP technol ogies and the other based upon
the Apache Cocoon framework. This section describes those parameters which are specific to the XMLUI interface
based upon the Cocoon framework.

67


submission.html
submission.html

DSpace System Documentation:
Configuration and Customization

5.5.1. XMLUI Configuration Properties

There are several options effecting how the XMLUI user interface for DSpace operates. Listed below are the major
elementsand their description, referetothedspace. cf g fileitself for the exhaustivelist of configuration parameters.

Property Example Values Notes

xm ui . supportedLocal es en, de A list of supported locales for
Manakin. Manakin will look at
a user's browser configuration
for the first language that
appears in this list to make
available to in the interface. This
parameter is a comma seperated
liss of Locaes. All types of
Locales country, country language,
country_language variant Note
that that if the approprate
files are not present
(i.,e. Messages XX_XX.xml) then
Manakin will fall back through to a
more general language.

xm ui . user.registration true Determine if new users should be
allowed to register.This parameter
is usefull in congunction with
shibboleth  where you  want
to disalow registration because
shibboleth  will  automaticaly
register the user. Default value is
true.

xm ui . user. edi t net adat a true Determine if users should be
allowed to edit their own metadata.
This parameter is usefull in
congunction with shibboleth where
you want to disablethe user's ability
to edit their metadata because
it came from Shibboleth. Default
valueistrue.

xm ui . user. assunel ogi n true Determine if super administrators
(those whom ae in the
Administrators group) can login
as another user from the "edit
eperson” page. This is usefull for
debugging problems in a running
dspace instance, especialy in the
workflow process so that you can
see exactly what the user is seeing.
The default value is false, i.e. no
one may assumethelogin of another
user.

xm ui . user. | oginredirect /profile Determine where a user is directed
after logging into the system. Leave
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this parameter blank or undefined
to direct users to the repository
homepage, or "/profile" for the
user's profile, or another reasonable
choice is "/submissions" to see if
the user has any tasks awaiting
their attention. The default is the
repository home page.

xm ui . googl e. anal yti cs. key UA- XXOKXXX- X If you would like to use google
analytics to track general website
statistics then provide your google
analyticskey inthisparameter. First
sign up for an account at http:/
analytics.google.com, then create
an entry for your repositories
website. Analytics will give you a
snipit of javascript code to place on
your site, inside that snip it is your
google analytics key usually found
in the ling, "_uacct = ' UA-
XXXXXXX- X' " Take this key (just
the UA- XXXXXX- X part) and place
it herein this parameter.

xm ui . control panel . activity. n260 Assign how many page views will
be recorded and displayed in the
control panel's activity viewer. The
activity tab allows an administrator
to debug problems in a running
DSpace by understanding who and
how their dspace is currently being
used. The default valueis 250.

xm ui . force. ssl true Force al authenticated connections
to use SSL, only non-authenticated
connections are allowed over plain
http. If set to true, then you need
to ensure that the 'dspace.hostname’
parameter is set to the correctly.
Default value isfalse.

xm ui . t hene. al | owoverri des fal se If set to true, then alow the
user to override which theme is
used to display a particular page.
When submitting a request add
the HTTP parameter "themepath”
which corresponds to a particular
theme, that specified theme will
be used instead of the any other
configured theme. Note that this is
a potential security hole allowing
execution of unintended code on
the server, this option is only
for development and debugging
it should be turned off for any
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production repository. The default
value unless otherwise specified is
"false"

xm ui . bundl e. upl oad

ORI G NAL,
THUMBNAI L,
CC_LI CENSE

METADATA,
L1 CENSE,

Determine which bundles
administrators and  collection
administrators may upload into
an existing item through the
administrative interface. If the user
does not have the appropriate
privileges (add & write) on the
bundle then that bundle will not be
shown to the user as an option.

xm ui . comuni ty-
list.render.full

True

On the community-list page should
all the metadata about acommunity/
collection be available to the theme.
This parameter defaults to true, but
if you are experiencing performance
problems on the community-list
page you should experiment with
turning this option off.

xm ui . communi ty-1ist.cache

12 hours

Normally, Manakinwill fully verify
any cache pages before using a
cache copy. This means that when
the community-list page is viewed
the database is queried for each
community/collection to seeif their
metadata has been modified. This
can be expensive for repositories
with a large community tree. To
help solve this problem you can set
the cache to be assumed valued for
aspecific set of time. The downside
of this is that new or editing
communities/collections may not
show up the website for a period of
time.

xm ui . bi tstream nods

true

Optionally you may configure
Manakin to take advantage of
metadata stored as a bitstream.
The MODS metadata file must be
inside the "METADATA" bundle
and named either MODS.xml. If
this option is set to t r ue and the
bitstream is present then it is made
available to the theme for display.

xm ui . bitstream nets

true

Optionally you may configure
Manakin to take advantage of
metadata stored as a bitstream.
The METS metadata file must be
inside the "METADATA" bundle
and named either METS.xml. If
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this option is set to true and
the bitstream is present then the
stored METSfileismerged with the
METS file generated by Manakin
for each item. Thusiif the bitstream
contains adndSec then there will
be two dndSec one from the
bitstream and another generated
from the Dublin Core stored inside
the database.

5.5.2. Configuring Themes and Aspects

The Manakin user interface is composed of two distinct components: aspects and themes. Manakin aspects are like
extensions or plugins for Manakin; they are interactive components that modify existing features or provide new
featuresfor thedigital repository. Manakin themes stylize thelook-and-feel of therepository, community, or collection.

The repository administrator is able to define which aspects and themes are installed for the particular repository by
editingthe[ dspace] / confi g/ xm ui . xconf configurationfile. Thexm ui . xconf file consists of two major
sections: Aspects and Themes.

Aspects

The<aspect s> section definesthe " Aspect Chain”, or thelinear set of aspectsthat areinstalled in therepository. For
each aspect that isinstalled in the repository, the aspect makes available new features to the interface. For example, if
the " submission” aspect were to be commented out or removed fromthexmi ui . xconf , then userswould not be able
to submit new items into the repository (even the links and language prompting users to submit items are removed).
Each <aspect > element has two attributes, name & path. The name is used to identify the Aspect, while the path
determines the directory where the aspect's code is located. Here is the default aspect configuration:

<aspect s>
<aspect name="Artifact Browser"
pat h="resource://aspects/ArtifactBrowser/" />
<aspect name="Adm ni stration"
pat h="resource://aspects/Adnmini strative/" />
<aspect name="E-Person" path="resource://aspects/EPerson/"
/>
<aspect nanme="Subm ssi on and Wor kf | ow'
pat h="resource://aspects/ Subm ssion/" />
</ aspect s>

A standard distribution of Manakin/DSpace includes four "core" aspects:
» Artifact Browser

The Artifact Browser Aspect is responsible for browsing communities, collections, items and bitstreams, viewing
an individual item and searching the repository.

e E-Person

The E-Person Aspect is responsible for logging in, logging out, registering new users, dealing with forgotten
passwords, editing profiles and changing passwords.

e Submission
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The Submission Aspect is responsible for submitting new items to DSpace, determining the workflow process and
ingesting the new itemsinto the DSpace repository.

o Administrative

The Administrative Aspect is responsible for administrating DSpace, such as creating, modifying and removing all
communities, collections, e-persons, groups, registries and authorizations.

Themes

The <t hemes> section defines a set of "rules’ that determine where themes are installed in the repository. Each rule
is processed in the order that it appears, and the first rule that matches determines the theme that is applied (so order
isimportant). Each rule consists of a<t hene> element with several possible attributes:

» name (always required)
The name attribute is used to document the theme's name.
» path (always required)

The path attribute determines where the themeis|ocated relative to thet herres/ directory and must either contain
atrailing slash or point directly to thetheme'ssi t emap. xmap file.

* regex (either regex and/or handle is required)
The regex attribute determines which URL s the theme should apply to.
» handle (either regex and/or handleis required)
The handle attribute determines which community, collection, or item the theme should apply to.

If you use the "handle" attribute, the effect is cascading, meaning if arule is established for a community then all
collections and items within that community will aso have this theme apply to them as well. Here is an example
configuration:

<t hemes>

<t heme nanme="Thenme 1" handl e="123456789/ 23"
pat h="t hermel/"/ >

<t heme name="Thenme 2" regex="conmunity-Ilist"
pat h="t herme2/"/ >

<t heme nanme="Reference Thene" regex=".*"
pat h="Ref erence/"/ >
</t hemes>

In the example above three themes are configured: "Theme 1", "Theme 2", and the "Reference Theme". The first
rule specifies that "Theme 1" will apply to all communities, collections, or items that are contained under the parent
community "123456789/23". The next rule specifiesany URL containing the string ""community-list” will get " Theme
2". Thefinal rule, using the regular expression ".*", will match anything, so al pages which have not matched one
of the preceding rules will be matched to the Reference Theme.

5.5.3. Multilingual Support

The XMLUI user interface supports multiple languages through the use of internationalization catalogues as defined
by the Cocoon Internationalization Transformer [http://cocoon.apache.org/2.1/userdocs/i18nTransformer.html]. Each
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catalogue contains the translation of all user-displayed strings into a particular language or variant. Each catalogue is
asingle xml file whose name is based upon the language it is designated for, thus:

messages language country variant.xml
messages language_country.xml
messages |language.xml

messages.xml

The interface will automatically determine which file to select based upon the user's browser and system
configuration. For example, if the user's browser is set to Australian English then first the system will check if
nmessages_en_au. xnl isavailable. If this trandation is not available it will fall back to ressages_en. xmi ,
and finally if that is not available, nressages. xmni .

Manakin supplies an English only translation of the interface. In order to add other trandations to the system, locate
the [ dspace- sour ce] / dspace/ modul es/ xmi ui / src/ mai n/ webapp/ i 18n/ directory. By default this
directory will be empty; to add additional trandlations add alternative versions of thenessages. xm filein specific
language and country variants as needed for your installation.

To set alanguage other than English as the default language for the repository'sinterface, smply name the trandation
catalogue for the new default language "nmessages. xm "

5.5.4. Creating a New Theme

Manakin themes stylize the look-and-feel of the repository, community, or collection and are distributed as self-
contained packages. A Manakin/DSpace installation may have multiple themes installed and available to be used in
different parts of the repository. The central component of atheme isthe sitemap.xmap, which defines what resources
are available to the theme such as X SL stylesheets, CSS stylesheets, images, or multimediafiles.

1) Createtheme skeleton

Most theme developers do not create a new theme from scratch; instead they start from the standard theme
template, which defines a skeleton structure for atheme. Thetemplateislocated at: [ dspace- sour ce] / dspace-
xm ui / dspace- xm ui - webbapp/ sr ¢/ mai n/ webbapp/ t hermres/ t enpl at e. To start your new theme
simply copy the theme template into your localy defined modules directory, [ dspace- sour ce] / dspace/
nodul es/ xm ui / src/ mai n/ webbapp/ t henes/[your thene's directory]/.

2) Modify theme variables

The next step is to modify the theme's parameters so that the theme knows where it is located. Open the [ your
thene's directory]/sitemap. xmap andlook for <gl obal - vari abl es>

<gl obal -vari abl es>
<t hene- pat h>[ your thene's
di rectory] </t heme- pat h>
<t hene- nane>[ your thene's nane] </t hene- nane>
</ gl obal -vari abl es>

Update both the theme's path to the directory name you created in step one. The theme's name is used only for
documentation.

3) Add your CSS stylesheets
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The base theme template will produce a repository interface without any style - just plain XHTML with no color or
formatting. To make your theme useful you will need to supply a CSS Stylesheet that creates your desired look-and-
feel. Add your new CSS stylesheets:

[your theme's directory]/lib/style.css (Thebasestyle sheet used for all browsers)

[your theme's directory]/lib/style-ie.css (Specific stylesheet used for internet explorer)

4) Install theme and rebuild DSpace

Next rebuild & deploy DSpace asdescribed in theinstallation portion of the manual [install.html], and ensure thetheme

has been installed as described in the previous section "Configuring Themes and Aspects [configure.html#xmlui-
configure]”.

5.6. JSPUI Interface Customizations

DSpace digital repository supports two user interfaces one based upon JSP technologies and the other based upon the
Apache Cocoon framework. This section describes those parameters which are specific to the JSPUI interface.

5.6.1. JSPUI Configuration Properties

There are many options effecting how the JSP-based user interface for DSpace operates. Listed below are the major
elements and their description, refer tothedspace. cf g fileitself for the exhaustive list of configuration parameters.

Property Example Values Notes

webui . mydspace. showgr oupnefrheésehi ps Determine if the MyDSpace page
should list all groups a user belongs
too. The default behavior, if omitted,
isfalse.

webui . st rengt hs. show true Determine if communities and
collections should display item counts
when listed. The default behavior, if
omitted, istrue.

webui . i cence_bundl e true Setting this parameter to true will
result in ahyperlink being rendered on
the item View page that points to the
item'slicence.

webui . browse. t hunbnai | . shotwr ue Determine if thumbnails should be
displayed on browse-by pages and
item view pages when available. The
default behavior, if omitted, isfalse.

webui . browse. t hunbnai | . | i nkbehavi our Direct the target when a thumbnail
isclicked. Currently the valuesi t em
and bi t st r eamare alowed. If this
configuration item is not set, or set
incorrectly, the default isi t em

webui . suggest . enabl e true Set the value of this property to
true to expose the link to the
recommendation form. If f al se, the
link will not display.
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webui . suggest . | oggedi nuser|srael y Enables only logged in users to
suggest an item. The default value is
false.

5.6.2. Configuring Controlled Vocabularies

DSpace now supports controlled vocabul aries to confine the set of keywords that users can use while describing items.

The need for a limited set of keywords is important since it eliminates the ambiguity of a free description system,
consequently simplifying the task of finding specific items of information.

The controlled vocabulary add-on allows the user to choose from a defined set of keywords organised in an tree
(taxonomy) and then use these keywords to describe items while they are being submitted.

We have aso developed a small search engine that displays the classification tree (or taxonomy) allowing the user to
select the branches that best describe the information that he/she seeks.

The taxonomies are described in XML following this (very ssimple) structure:

<node i d="acnccs98" | abel =" ACMCCS98" > <i sConposedBy> <node id="A"
| abel =" General Literature"> <isConposedBy> <node id="A 0" |abel ="GENERAL"/>
<node i d="A 1" | abel =" NTRODUCTORY AND SURVEY"/> ... </isConposedBy> </ node> ...

</ i sConposedBy> </ node>

Your are free to use any application you want to create your controlled vocabularies. A simple text editor should
be enough for small projects. Bigger projects will require more complex tools. You may use Protegé to create your
taxonomies, savethem as OWL and then useaXML Stylesheet (XSLT) to transform your documentsto the appropriate
format. Future enhancements to this add-on should make it compatible with standard schemas such as OWL or RDF.

In order to make DSpace compatible with WAI 2.0, the add-on is turned off by default (the add-on relies strongly on
Javascript to function). It can be activated by setting the following property indspace. cf g:

webui . control | edvocabul ary. enable = true

New vocabularies should be placed in [ dspace] / confi g/ control | ed-vocabul ari es/ and must be
according to the structure described. A validation XML Schema can be downloaded here [controlledvocabulary.xsd].

Vocabularies need to be associated with the correspondant DC metadata fields. Edit the file[ dspace] / confi g/
i nput-forms. xnm and placea" vocabul ary" tag under the"fi el d" element that you want to control. Set
value of the" vocabul ary" element to the name of the file that contains the vocabulary, leaving out the extension
(the add-on will only load files with extension "*.xml"). For example:

<field> <dc- schema>dc</ dc- schena> <dc- el enent >subj ect </ dc- el enent > <dc-
qualifier></dc-qualifier> <!-- An input-type of twobox MJST be marked as
repeat abl e --> <repeatabl e>true</repeatabl e> <l| abel >Subj ect Keywords</I| abel >
<i nput -t ype>t wobox</i nput-type> <hint> Enter appropriate subject keywords or
phrases bel ow. </ hint> <required></required><vocabul ary [cl osed="fal se"] >nsi </
vocabul ary> </fiel d>

Thevocabulary element has an optional bool ean attribute closed that can be used to force input only with the javascript
of controlled-vocabulary add-on. The default behaviour (i.e. without this attribute) isas set closed="false" . Thisallow
the user also to enter the value in free way.

The following vocabularies are currently available by default:

e nsi - nsi.xml - The Norwegian Science Index
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e orsc- srsc.xml - Swedish Research Subject Categories

5.6.3. Configuring Multilingual Support

Setting the default language for the application

The default language for the application is set via the [ dspace- source] / confi g/ dspace. cf g parameter
default.l ocal e.

Thisisalocale according to i18n and might consist of country, country language or country _language variant,

e.g..defaul t. | ocal e=en. If not default locale is specified the server locale will be used instead.
Supporting more than one language

Changes in dspace.cfg

With the [ dspace- sour ce] / confi g/ dspace. cf g parameter webui . supported. | ocal es you may
provide a comma seperated list of supported (including the default locale) locales.

The locales might have the form country, country_language or country_language variant, e. g.:
webui . supported. | ocal es = en, deorwebui.supported.locales = en, en_ca, de.
Thiswill result in:
 alanguage switch in the default header
» the user will able to choose his preferred language, this will be part of his profile
» wording of emails
* mailsto registered users e. g. aerting service will use the preferred language of the user
« mailsto unregistered users e. g. suggest an item will use the language of the session

« according to the language selected for the session, using dspace-admin Edit News will edit the news file of the
language according to session

Related files

If you set webui.supported.locales make sure that all the related additional files for each language are available.
LOCALE should correspond to the locale set in webui . support ed. | ocal es, e. g.: for webui.supported.locales
=en, de, fr, there should be:

* [dspace-source]/ dspace/ nodul es/j spui / src/ mai n/ resour ces/ Messages. properties

» [dspace-source] / dspace/ nodul es/j spui / src/ mai n/ resour ces/
Messages_en. properties

» [dspace-source]/ dspace/ nodul es/j spui/ src/ mai n/ resour ces/
Messages_de. properties

* [dspace-source]/ dspace/ nodul es/j spui / src/ mai n/ resour ces/
Messages _fr.properties

Filesto be localized:
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e [dspace-source]/ dspace/ nodul es/j spui / src/ mai n/ resour ces/
Messages LOCALE. properties

» [dspace-source]/dspace/ confi g/ i nput-forns_LOCALE. xn

» [dspace-source]/dspace/ confi g/ default LOCALE. | i cense should be pure ascii
» [dspace-source]/ dspace/ confi g/ news-t op_ LOCALE. ht m

» [dspace-source]/ dspace/ confi g/ news-si de_LOCALE. ht

» [dspace-source]/dspace/ confi g/ emai | s/ change_password_LOCALE
e [dspace-source]/dspace/ confi g/ emai | s/ f eedback LOCALE

» [dspace-source]/dspace/ config/emails/internal error_ LOCALE
e [ dspace-source]/dspace/ confi g/ email s/regi ster LOCALE

» [dspace-source]/dspace/ confi g/ email s/submit_archi ve LOCALE
e [dspace-source]/dspace/ config/emails/submt _reject LOCALE

» [dspace-source]/dspace/ config/emails/submit_task LOCALE

e [dspace-source]/dspace/ confi g/ email s/ subscripti on_LOCALE

» [dspace-source]/dspace/ confi g/ emai | s/ suggest LOCALE

[ dspace] / webapps/ | spui / hel p/ col | ecti on-adm n_LOCALE. ht m in html keep the jump link as
original; must be copied to [ dspace-sour ce]/dspace/modul es/j spui/src/main/webapp/hel p

[ dspace] / webapps/ j spui / hel p/i ndex LOCALE. ht M must be copied to [dspace-source]/dspace/
modul es/j spui/sr c/main/webapp/hel p

[ dspace] / webapps/j spui / hel p/ site-adm n_LOCALE. ht M must be copied to [dspace-source]/
dspace/modul es/jspui/src/main/webapp/hel p

5.6.4. Customizing the JSP pages

The JSPUI interface isimplemented using Java Servlets which handle the business | ogic, and JavaServer Pages (JSPs)
which producethe HTML pages sent to an end-user. Since the JSPs are much closer to HTML than Java code, altering
the look and feel of DSpace isrelatively easy.

To make it even easier, DSpace allows you to 'override' the JSPs included in the source distribution with modified
versions, that are stored in a separate place, so when it comes to updating your site with a new DSpace release, your
modified versionswill not be overwritten. It should be possible to dramatically change the look of DSpace to suit your
organization by just changing the CSS style file and the site 'skin' or 'layout’ JSPsinj sp/ | ayout ; if possible, itis
recommended you limit local customizations to these files to make future upgrades easier.

You can also easily edit the text that appears on each JSP page by editing the dictionary file. However, note that unless
you change the entry in all of the different language message files, users of other languages will till see the default
text for their language. See internationalization [application.html#i18n].

Note that the data (attributes) passed from an underlying Servlet to the JSP may change between versions, so you may
have to modify your customized JSP to deal with the new data.
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Thus, if possible, it isrecommended you limit your changes to the 'layout’ JSPs and the styleshest.
The JSPs are available in one of two places:

e [ dspace-source]/ dspace-j spui / dspace-|j spui - webapp/ sr ¢/ mai n/ webapp/ - Only exists if
you downloaded the full Source Release of DSpace

e [dspace-source]/dspace/target/dspace-[version].dir/webapps/ dspace-j spui -
webapp/ - Thelocation where they are copied after first building DSpace.

If you wish to modify aparticular JSP, place your edited versioninthe[ dspace- sour ce] / dspace/ modul es/
j spui / src/ mai n/ webapp/ directory (thisisthe replacement for thepre-1.5/j sp/ | ocal directory), with the
same path asthe original. If they exist, these will be used in preference to the default JSPs. For example:

DSpace default L ocally-modified version

[jsp.dir]/community-list.jsp [jsp.customdir]/dspace/ nodul es/j spui/
src/ mai n/ webapp/ community-list.jsp

[jsp.dir]/nydspace/ main.jsp [jsp.customdir]/dspace/ nodul es/j spui/
src/ mai n/ webapp/ nydspace/ mai n. j sp

Heavy useismade of astylesheet, st yl es. css. j sp. If you makeedits, copy theloca versionto[ j sp. cust om
di r]/dspace/ nodul es/j spui/ src/ mai n/ webapp/ styl es. css. j sp,anditwill beused automatically
in preference to the default, as described above.

Fonts and colors can be easily changed using the stylesheet. The stylesheet is a JSP so that the user's browser version
can be detected and the stylesheet tweaked accordingly.

The 'layout' of each page, that is, the top and bottom banners and the navigation bar, are determined by the JSPs
/1 ayout/ header-*.jsp and /| ayout/footer-*.jsp. You can provide modified versions of these (in
[jsp.customdir]/dspace/ nodul es/j spui/ src/ mai n/ webapp/ | ayout ), or define more styles and
apply them to pages by using the "style" attribute of the dspace: | ayout tag.

After you've customized your JSPs, you must rebuild the DSpace Web application. If you haven't already built and
installed it, follow the install [install.html] directions. Otherwise, follow the steps bel ow:

1. Rebuild the DSpace installation package by running the following command from your [ dspace- sour ce] /
dspace/ directory:

nvn package
2. Re-install the DSpace WAR(S) to [ dspace] / webapps by running the following command from your

[ dspace- sour ce] / dspace/ t arget/ dspace-[versi on]. di r directory:

ant -Dconfig= [dspace-source]/config/dspace.cfg
updat e

3. Depending on your setup with Tomcat, you may aso heed to do the following:
 Shut down Tomcat, and delete any existing [ tomcat] /webapps/dspace directories.
» Copy the new .war file(s) to the Tomcat webapps directory:

¢ Restart Tomcat.
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When you restart the web server you should see your customized JSPs.

5.7. Advanced DSpace Customizations

Some customizations to the DSpace platform require advanced skills or knowlege to complete. The options list here
will require either knowlege in system administration or may involve light programming.

5.7.1. Checksum Checker

There are three aspects of the Checksum Checker's operation that can be configured:
1. the execution mode
2. thelogging output

3. the policy for removing old checksum results from the database

Checker Execution Mode

Execution mode can be configured using command line options. Information on the options can be found at any time
by running[ dspace] / bi n/ checker - - hel p. Thedifferent modes are described below; seethe "Which to use"
section that follows for details on the various pros and cons.

Unless a particular bitstream or handle is specified, the Checksum Checker will always check bitstreams in order of
the least recently checked bitstream. (Note that this means that the most recently ingested bitstreams will be the last
ones checked by the Checksum Checker.)

To check a specific number of bitstreams, use the -¢ option followed by an integer number of bitstreams to check:

bi n/ checker -c 10

Limited count modeisparticularly useful for checking that the checker isexecuting properly. The Checksum Checker's
default execution mode is to check asingle bitstream, asif the -c 1 option had been given.

To run the Checker for a specific period of time, use the -d option with atime argument:

bi n/ checker -d 10m
bi n/ checker -d 2h

Valid options for specifying duration are s for seconds, mfor minutes, h for hours, d for days, w for weeks, and y
for years (OK, so we're optimists).

The checker will keep starting new bitstream checks for the specified duration, so actual execution duration will be
slightly longer than the specified duration. Bear thisin mind when scheduling checks.

To check one or more particular bitstreams by ID, use the -b option followed by one or more bitstream IDs;

bi n/checker -b 1 2 3 4

This mode is useful when analyzing problems reported in the logs and when verifying that a resolution has been
successful.

Use the -a option followed by a handle:
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bi n/ checker -a 123456/123
Thiswill check all the bitstreams inside an item, collection or community.

There are two looping modes:

bi n/ checker -1 # Loops once through the repository
bi n/ checker -L # Loops continuously through the repository

The -1 option can be used if your repository is relatively small and your backup strategy requires it to be completely
validated at a particular point. The -L option might be useful if you have alarge repository, and you don't mind (or
can avoid) the 10 load caused by the checker.

The Checksum Checker was designed with theideathat most sysadminswill runit fromthecron. For small repositories
we recommend using the -l option in the cron. For larger repositories that cannot be completely checked in a couple
of hours, we recommend the -d option in the cron.

Checker Reporting

Checksum Checker uses log4j to report its results. By default it will report to a log caled [ dspace] /| og/
checker . | og, and it will report only on bitstreams for which the newly calculated checksum does not match the
stored checksum. To report on all bitstreams checked regardless of outcome, use the - v (verbose) command line
option:

bi n/ checker -1 -v #Loop through the repository once and
report in detail about every bitstream checked.

To change the location of the log, or to modify the prefix used on each line of output, edit the[ dspace] / confi g/
tenpl at es/ |1 og4j . properties fileandrun[ dspace]/bin/install _configs.

Checker Results Pruning

The Checksum Checker will store the result of every check in the checksum_history table. By default, successful
checksum matches that are eight weeks old or older will be deleted when the -p command line option is
used (unsuccessful ones will be retained indefinitely). The amount of time for which results are retained in the
checksum_history table can be modified by one of two methods:

1. editing the retention policiesin [ dspace] / confi g/ dspace. cf g OR
2. passing in a properties file containing retention policies when using the -p option.

Pruning is controlled by a number of properties, each of which describes a checksum result code, and the length
of time for which results with that code should be retained. The format is checker.retenti on. [ RESULT
CODE] =[ dur at i on] . For example: -

checker. retenti on. CHECKSUM MATCH=8w

indicates that successful checksum matches will be retained for eight weeks. Supported units of time are

s Seconds

m Minutes
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h Hours
d Days

w Weeks
y Y ears

(Note that these units are also used for describing durations for the - d limited duration mode.)
Thereisaspecia property, checker . ret enti on. def aul t, that isused to assign a default retention period.

To execute the pruning you must use the -p command line option (with or without a propertiesfile). Checksum Checker
will prune the history table before beginning new checks. We recommend that you use this option regularly, as the
checksum_history table can grow very large without it.

5.7.2. Custom Authentication

Since many institutions and organizations have exisiting authentication systems, DSpace has been designed to allow
theseto be easily integrated into an existing authentication infrastructure. It keepsaseries, or "stack", of authentication
methods, so each one can betried in turn. Thismakesit easy to add new authentication methods or rearrange the order
without changing any existing code. Y ou can also share authentication code with other sites.

The configuration property
pl ugi n. sequence. or g. dspace. aut henti cat e. Aut henti cat i onMet hod defines the authentication
stack. It isacommarseparated list of class names. Each of these classesimplements a different authenti cation method,
or way of determining the identity of the user. They are invoked in the order specified until one succeeds.

An authentication method is a class that implements the interface
or g. dspace. aut henti cat e. Aut henti cati onMet hod. It authenticates a user by evauating the
credentials (e.g. username and password) he or she presents and checking that they are valid.

The basic authentication procedure in the DSpace Web Ul isthis:

1. A request is received from an end-user's browser that, if fulfilled, would lead to an action requiring authorization
taking place.

2. If the end-user is already authenticated:
* If the end-user is allowed to perform the action, the action proceeds
* If the end-user isNOT alowed to perform the action, an authorization error is displayed.
* If the end-user is NOT authenticated, i.e. is accessing DSpace anonymously:

3. The parameters etc. of the request are stored

4. TheWeb Ul'sst ar t Aut hent i cat i on method isinvoked.

5. Firstit triesall the authentication methods which do implicit authentication (i.e. they work with just theinformation
already in the Web request, such as an X.509 client certificate). If one of these succeeds, it proceeds from Step
2 above.

6. If none of the implicit methods succeed, the Ul responds by putting up a "login" page to collect credentials for
one of the explicit authentication methods in the stack. The servlet processing that page then gives the proffered
credentials to each authentication method in turn until one succeeds, at which point it retries the origina operation
from Step 2 above.
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Please see the sourcefiles Aut hent i cat i onManager . j ava and Aut henti cat i onMet hod. j ava for more
details about this mechanism.

Authentication by Password

The default method org. dspace. aut henti cat e. Passwor dAut henti cati on has the following
properties:

Use of inbuilt e-mail address/password-based log-in. Thisis achieved by forwarding arequest that is attempting an
action requiring authorization to the password log-in servlet, / passwor d- | ogi n. The password log-in servlet
(or g. dspace. app. webui . servl et. Passwor dSer vl et contains code that will resume the original
request if authentication is successful, as per step 3. described above.

Users can register themselves (i.e. add themselves as e-people without needing approval from the administrators),
and can set their own passwords when they do this

Users are not members of any special (dynamic) e-person groups

You can restrict the domains from which new users are able to regiser. To enable this feature, uncomment
the following line from dspace.cfg: aut henti cati on. password. domai n.valid = exanple.com
Example options might be '@xanpl e. com to restrict registration to users with addresses ending in
@example.com, or ‘@xanpl e. com . ac. uk' to restrict registration to users with addresses ending in
@example.com or with addressesin the .ac.uk domain.

X.509 Certificate Authentication

The X.509 authentication method uses an X.509 certificate sent by the client to establish his/her identity. It requires
the client to have a personal Web certificate installed on their browser (or other client software) which isissued by a
Certifying Authority (CA) recognized by the web server.

1

See the HTTPS installation instructions [install.html#https] to configure your Web server. If you areusing HTTPS
with Tomcat, note that the <Connect or > tag must include the attribute cl i ent Aut h="t r ue" so the server
requests a personal Web certificate from the client.

. Add the org.dspace. authenticate. X509Aut hentication plugin first to the Ilist

of stackable  authentication methods  in the  value  of the  configuration key
pl ugi n. sequence. or g. dspace. aut henti cat e. Aut henti cati onMet hodE.g.:

pl ugi n. sequence. or g. dspace. aut henti cat e. Aut henti cati onMet hod =\
or g. dspace. aut hent i cat e. X509Aut henti cati on, \
or g. dspace. aut henti cat e. Passwor dAut henti cati on

. You must a so configure DSpace with the same CA certificates as the web server, so it can accept and interpret the

clients' certificates. It can share the same keystore file as the web server, or a separate one, or a CA certificatein a
file by itself. Configureit by one of these methods, either the Java keystore

aut henti cati on. x509. keystore.path = path to Java keystore
file

aut henti cati on. x509. keystore. password = password to access the
keystore

...or the separate CA certificate file (in PEM or DER format):
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aut henti cation.x509.ca.cert = path to certificate file for CA
whose client certs to accept.

4. Choose whether to enable auto-registration: If you want users who authenticate successfully to be automatically
registered as new E-Persons if they are not aready, set the aut henti cati on. x509. aut or egi st er
configuration property tot r ue. This lets you automatically accept all users with valid personal certificates. The
defaultisf al se.

Example of a Custom Authentication Method

Also included in the source is an implementation of an authentication method used at MIT,
edu. m t. dspace. M TSpeci al G oup. Thisdoes not actually authenticate a user, it only adds the current user
to a specia (dynamic) group called 'MIT Users (which must be present in the system!). This alows us to create
authorization policies for MIT users without having to manually maintain membership of the MIT users group.

By keeping this code in a separate method, we can customize the authentication process for MIT by simply adding it
to the stack in the DSpace configuration. None of the code has to be touched.

Y ou can create your own custom authentication method and add it to the stack. Use the most similar existing method
asamodel, eg. or g. dspace. aut henti cat e. Passwor dAut hent i cati on for an "explicit" method (with

credentials entered interactively) or or g. dspace. aut henti cat e. X509Aut henti cati on for an implicit
method.

Configuring IP Authentication
Y ou can enable | P authentication by adding its method to the stack in the DSpace configuration, e.g.:
pl ugi n. sequence. or g. dspace. aut henti cat e. Aut henti cati onMet hod =

or g. dspace. aut henti cat e. | PAut henti cati on

Y ou are than able to map DSpace groupsto |P's in dspace.cfg by setting authentication.ip. GROUPNAME = iprange],
iprange...], e.g:

aut hentication.ip. My _ UNIVERSITY = 10.1.2.3, \ # Full IP
13.5, \ # Parti al
IP
11.3.4.5/24, \ # with
CI DR

12.7.8.9/255.255.128.0 # with
net mask

Note: if the Groupname contains blanks you must escape the, e.g. Department\ of\ Statistics

Configuring LDAP Authentication

Y ou can enable LDAP authentication by adding its method to the stack in the DSpace configuration, e.g.

pl ugi n. sequence. or g. dspace. aut henti cat e. Aut henti cati onMet hod =
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or g. dspace. aut hent i cat e. LDAPAut henti cati on

If LDAP is enabled in the dspace.cfg file, then new users will be able to register by entering their username and
password without being sent the registration token. If users do not have a username and password, then they can still
register and login with just their email address the same way they do now.

If you want to give any special privilegesto LDAP users, create a stackabl e authentication method to automatically put
people who have a netid into a special group. Y ou might also want to give certain email addresses special privileges.
Refer to the Custom Authentication Code section above for more information about how to do this.

Here is an explanation of what each of the different configuration parameters are for:
* |dap.enable

This setting will enable or disable LDAP authentication in DSpace. With the setting off, users will be required to
register and login with their email address. With this setting on, users will be able to login and register with their
LDAP user ids and passwords.

» webui.ldap.autoregister

Thiswill turn LDAP autoregistration on or off. With this on, a new EPerson object will be created for any user who
successfully authenticates against the LDAP server when they first login. With this setting off, the user must first
register to get an EPerson object by entering their LDAP username and password and filling out the forms.

* |dap.provider_url = Idap://Idap.myu.edu/o=myu.edu

Thisisthe url to your ingtitution's LDAP server. You may or may not need the /o=myu.edu part at the end. Y our
server may also require the ldaps:// protocol.

* |ldap.id_field = uid
Thisisthe unique identifier field in the LDAP directory where the username is stored.
 |dap.object_context = ou=people,o=myu.edu

Thisis the object context used when authenticating the user. It is appended to the Idap.id_field and username. For
exampl e uid=username,ou=people,o=myu.edu. Y ou will need to modify this to match your LDAP configuration.

* |dap.search_context = ou=people

This is the search context used when looking up a user's LDAP object to retrieve their data for autoregistering.
With ldap.autoregister turned on, when a user authenticates without an EPerson object we search the LDAP
directory to get their name and email address so that we can create one for them. So after we have authenticated
against uid=username,ou=people,o=byu.edu we now search in ou=people for filtering on [uid=username]. Often
the Idap.search_context is the same as the |dap.object_context parameter. But again this depends on your LDAP
server configuration.

« Idap.email_field = mail

Thisisthe LDAP object field where the user's email addressis stored. "mail"” is the default and the most common
for ldap servers. If the mail field is not found the username will be used as the email address when creating the
eperson object.

* ldap.surname_field = sn

Thisisthe LDAP object field where the user's last name is stored. "sn" is the default and is the most common for
LDAP servers. If the field is not found the field will be left blank in the new eperson object.
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* |dap.givenname field = givenName

Thisisthe LDAP object field where the user's given names are stored. I'm not sure how common the givenName
field isin different LDAP instances. If the field is not found the field will be left blank in the new eperson object.

* ldap.phone field = telephoneNumber

Thisis the field where the user's phone number is stored in the LDAP directory. If the field is not found the field
will beleft blank in the new eperson object.

5.7.3. Configuring System Statistical Reports

Statistics for the system can be made available at ht t p: / / ww. nydspacei nst ance. edu/ stati stics.To
use the system statistics you will have to initialise them as per the installation documentation, but before you do so
you need to perform the customisations discussed here in order to ensure that the reports are generated correctly.

Configuration File

Configuration for the statistics system arein [ dspace] / confi g/ dst at . cf g and the file should guide you to
correctly filling in the details required. For the most part you will not need to change this file. Y ou may wish to edit
start.year andst art . nont h to customize the start date of the statistics.

Generating the statistics

The following scripts must be run (in this order) generate the statistcis:

stat-initial
st at - gener al
stat-nonthly
stat-report-initial
stat-report-general
stat-report-nonthly

Scripts eding with - gener al do the work for building reports spanning the entire history of the archive; scripts
ending-i ni tial aretoinitialisethe reports by doing monthly reports from some start date up to the present; scripts
ending - nont hl y generate a single monthly report for the current month.

stat-inital andstat-report-inital must be run to generate the first set of statistics. Following that,
stat-nmonthly, stat-general, stat-report-nonthly and stat-report-general should be run
daily to update the statistics reports.

If you want additional customisations, you can find additional information about the scripts by running:

[dspace]/ bi n/dsrun org. dspace. app. statistics. LogAnal yser -help
[ dspace]/ bi n/dsrun org. dspace. app. stati stics. Report Generator -help

5.7.4. Activating Additional OAI-PMH Crosswalks

DSpace comes with an unqualified DC Crosswalk used in the default OAI-PMH data provider. There are also other
Crosswalks bundled with the DSpace distribution which can be activated by editing one or more configuration files.
How to do thisfor each available Crosswalk is described below. The D Space source includes the following crosswalk
plugins available for use with OAI-PMH:
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e nets - The manifest document from a DSpace METS SIP.

* nobds - MODS metadata, produced by the table-driven MODS dissemination crosswalk.

» gdc - Qualfied Dublin Core, produced by the configurable QDC crosswalk. Note that this QDC does not include
al of the DSpace "dublin core" metadata fields, since the XML standard for QDC is defined for a different set of
elements and qualifiers.

OAI-PMH crosswalks based on Crosswalk Plugins are activated as follows:

1. Ensure the crosswalk plugin has a lower-case name (possibly in addition to its upper-case name) in the plugin
configuration.

2. Addalinetothefileconfi g/t enpl at es/ oai cat . properti es of theform:
Crosswal ks. plugin_name=or g. dspace. app. oai . Pl ugi nCr osswal k
substituting the plugin's name, e.g. " met s" or " qdc" for plugin_name.

3. Runthebi n/install-configs script

4. Restart your servlet container, e.g. Tomcat, for the change to take effect.

DIDL

By activating the DIDL provider, DSpace items are represented as MPEG-21 DIDL objects. These DIDL objects are
XML documents that wrap both the Dublin Core metadata that describes the DSpace item and its actual bitstreams.
A bitstream is provided inline in the DIDL object in a base64 encoded manner, and/or by means of a pointer to the
bitstream. The data provider exposes DIDL objects via the metadataPrefix didl.

The crosswalk does not deal with specia characters and purposely skips dissemination of the | i cense. t xt file
awaiting a better understanding on how to map DSpace rights information to MPEG21-DIDL.

The DIDL Crosswalk can be activated as follows:

» Uncomment the oai . di dl . maxr esponse itemindspace. cfg

» Uncomment the DIDL Crosswalk entry from theconfi g/ t enpl at es/ oai cat . properti es file
* Runthebi n/install-configs script

¢ Restart Tomcat

Verify the Crosswalk is activated by accessing a URL such as http://nydspace/ oai/ request?
ver b=Li st Recor ds&met adat aPr ef i x=di dl

5.7.5. Configuring Packager Plugins

Package ingester plugins are configured as named or self-named plugins [business.html#plugin]
for the interface org. dspace. content. packager. Packagel ngester. Package disseminator
plugins are configured as named or sef-named plugins [business.html#plugin] for the interface
or g. dspace. cont ent . packager . PackageDi ssem nat or.

Y ou can add names for the existing plugins, and add new plugins, by altering these configuration properties. See the
Plugin Manager [business.html#plugin] architecture for more information about plugins.
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5.7.6. Configuring Crosswalk Plugins

Ingestion crosswalk plugins are configured as named or self-named plugins [business.html#plugin]
for the interface or g. dspace. cont ent. crosswal k. | ngesti onCr osswal k. Dissemination crosswalk
plugins are configured as named or self-named plugins [business.html#plugin] for the interface
or g. dspace. content. crosswal k. Di ssemni nati onCr osswal k.

Y ou can add names for existing crosswalks, add new plugin classes, and add new configurations for the configurable
crosswalks as noted below.

Configurable MODS dissemination crosswalk

The MODS crosswalk is a self-named plugin. To configure an instance of the MODS crosswalk, add a property
to the DSpace configuration starting with " cr osswal k. nods. properti es. "; the final word of the property
name becomes the plugin's name. For example, a property namecr osswal k. nods. properti es. MODS defines
acrosswalk plugin named " MODS" .

The value of this property is a path to a separate properties file containing the configuration for this crosswalk.
The pathname is relative to the DSpace configuration directory, i.e. the conf i g subdirectory of the DSpace install
directory. So, alinelike:

crosswal k. nods. properties. MODS = crosswal ks/ nods. properti es

defines a crosswalk named MODS whose configuration comes from the file [ dspace] / confi g/ cr osswal ks/
nods. properties.

The MODS crosswalk propertiesfileisalist of properties describing how D Space metadata elements are to be turned
into elements of the MODS XML output document. The property hame is a concatenation of the metadata schema,
element name, and optionally the qualifier. For example, thecont ri but or . aut hor element in the native Dublin
Core schemawould be: dc. cont ri but or . aut hor . The value of the property is aline containing two segments
separated by the vertical bar (" | "): The first part is an XML fragment which is copied into the output document.
The second is an XPath expression describing where in that fragment to put the value of the metadata element. For
example, in this property:

dc. contri butor. aut hor = <nods: name><nods: r ol e><nods: rol eTerm

type="t ext " >aut hor </ nods: r ol eTer nk</ nods: r ol e><nods: nanePar t >¥%s</ nods:
; <mods: nanmePar t >%s </ nods: nanePar t ></ nods: nanme> |

nods: nanePart/text ()

Some of the examplesinclude the string " 96" in the prototype XML where the text value isto be inserted, but don't
pay any attention to it, it is an artifact that the crosswalk ignores. For example, given an author named Jack Florey,
the crosswalk will insert

<npds: nane> <nods: rol e> <npds: rol eTerm
type="text">aut hor </ nods: rol eTernt </ nods:rol e>
<nods: nanePart >

Jack Fl orey

</ nods: nanePart >
</ nods: nanme>
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into the output document. Read the example configuration file for more details.

Configurable Qualified Dublin Core (QDC) dissemination crosswalk

The QDC crosswalk is a self-named plugin. To configure an instance of the QDC crosswalk, add a property
to the DSpace configuration starting with " cr osswal k. gdc. properti es. "; the fina word of the property
name becomes the plugin's name. For example, a property name cr osswal k. gdc. properti es. QDC definesa
crosswalk plugin named " QDC" .

The value of this property is a path to a separate properties file containing the configuration for this crosswalk.
The pathname is relative to the DSpace configuration directory, i.e. the conf i g subdirectory of the DSpace install
directory. So, alinelike:

crosswal k. gdc. properties. @Q0C = crosswal ks/ gdc. properties

defines a crosswalk named QDC whose configuration comes from the file [ dspace] / confi g/ cr osswal ks/
gdc. properties.

You'll also need to configure the namespaces and schema location strings for the XML output generated by this
crosswalk. The namespaces property names are of the format:

crosswal k. gqdc. namespace. prefix = uri
where prefix is the namespace prefix and uri is the namespace URI.

For example, this shows how a crosswalk named "QDC" would be configured:

crosswal k. gdc. properties. Q0C = crosswal ks/ QDC. properties
crosswal k. gdc. namespace. QDC.dc = http://purl.org/dc/el ements/ 1.1/
crosswal k. gdc. nanespace. QDC. dcterns = http://purl.org/dc/termns/
crosswal k. gdc. schemaLocati on. @QC =\
http://purl.org/dc/ternmns/
http://dublincore. org/schemas/ xm s/ qdc/ 2003/ 04/ 02/ qual i fi eddc. xsd

TheQDC crosswalk propertiesfileisalist of propertiesdescribing how DSpace metadatael ementsareto beturned into
elements of the Qualified DC XML output document. The property name is a concatenation of the metadata schema,
element name, and optionally the qualifier. For example, thecont ri but or. aut hor element in the native Dublin
Core schemawould be: dc. cont ri but or. aut hor . The value of the property isan XML fragment, the element
whose value will be set to the value of the metadata field in the property key.

For example, in this property:

dc. coverage.tenporal = <dcterns:tenporal />

the generated XML in the output document would look like, e.g.:

<dcterms: tenporal >Fal |, 2005</dcterns:tenporal >

XSLT-based crosswalks

The XSLT crosswalks use XSL stylesheet transformation (XSLT) to transform an XML-based external metadata
format to or from DSpace's internal metadata. XSLT crosswalks are much more powerful and flexible than the
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configurable MODS and QDC crosswalks, but they demand some esoteric knowledge (XSL stylesheets). Given that,
you can create all the crosswalks you need just by adding stylesheets and configuration lines, without touching any
of the Java code.

A submission crosswalk is described by a configuration key starting with ‘cr osswal k. submi ssi on. ", like

crosswal k. submi ssi on. Pl ugi nNane. styl esheet =
pat h

The PluginName is, of course, the plugin's name. The path value is the path to the file containing the crosswalk
stylesheet (relativeto dspace. di r/ confi g).

Here is an example that configures a crosswalk named "LOM" using a stylesheet in [ dspace] / confi g/
crosswal ks/ d-1 om xsl :

crosswal k. submi ssi on. styl esheet. LOM = crosswal ks/ d-1 om xsl

A dissemination crosswalk isdescribed by aconfiguration key startingwith'cr osswal k. di ssemi nati on. ", like

crosswal k. di ssenmi nati on. Pl ugi nNane. styl esheet =
pat h

The PluginName is, of course, the plugin's name. The path value is the path to the file containing the crosswalk
stylesheet (relativeto dspace. di r/ confi g).

Y ou can make two different plugin names point to the same crosswalk, by adding two configuration entries with the
same path, e.g.

crosswal k. submi ssi on. MyFor mat . styl esheet =
crosswal ks/ myf or mat . xsl t

crosswal k. subni ssi on. al nrost _DC. styl esheet =
crosswal ks/ myf ormat . xsl t

The dissemination crosswalk must also be configured with an XML Namespace (including prefix and URI) and an
XML Schemafor its output format. Thisis configured on additional propertiesin the DSpace Configuration, i.e.:

crosswal k. di ssenmi nati on. Pl ugi nNanme. nanespace. Prefix =
namespace- URl

crosswal k. di ssem nati on. Pl ugi nNanme. schemaLocation =
schenaLocati on val ue

For example:

crosswal k. di ssem nati on. qdc. nanespace. dc =
http://purl.org/dc/elenments/ 1.1/
crosswal k. di sseni nati on. gdc. nanespace. dcterns =
http://purl.org/dc/terns/
crosswal k. di ssem nati on. qdc. schemalLocati on =\
http://purl.org/dc/elements/ 1.1/
http://dublincore. org/schemas/ xm s/ qdc/ 2003/ 04/ 02/ qual i fi eddc. xsd
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DSpace Intermediate Metadata (DIM) format

XSLT crosswalk plugins trandate between the external metadata format and an XML format called DSpace
I nter mediate Metadata, which existsonly for the purpose of XSLT crosswalks. It is never to be exported from DSpace,
since it is not an acknowledged metadata format, it is simply an expression of the way DSpace stores its metadata
fieldsinternally. All the elementsin aDIM document arein the namespaceht t p: / / www. dspace. or g/ xm ns/

dspace/ di m

The root element is named di m It has zero or more children, al fi el d elements. It may have an attribute
dspaceType, which identifies the type of object ("ITEM", "COLLECTION", or "COMMUNITY") this metadata
describes. This attribute is only guaranteed to be set for dissemination crosswalks.

Eachfi el d element may have the following attributes:

» ndschemna (Required) The metadata schema, e.g. " dc".

e el ement (Required) Element name, such as "contributor”.
e qualifi er Qualifier name, such as "author".

| ang Language code describing language of this entry.

Thevaueof fi el d isthe value of that metadata field. Fields with the same qualifiers may be repeated. Here is an
example of the DIM format:

<di mdi m xm ns: di n="http://ww. dspace. or g/ xm ns/ dspace/ di nf
dspaceType="1TEM >
<dimfield ndschema="dc" element="title"
| ang="en_US" >
The Endochronic Properties of Resublinmated Thiotinonline
</dimfield>
<dimfield ndschema="dc" el ement="contributor"
qgual i fier="aut hor">
| saac Asi nov
</dimfield>
<dimfield midschema="dc" el enent ="| anguage"
gualifier="iso">
eng
</dimfield>
<dimfield nmdschema="dc" el enent ="subject" qualifier="other"
| ang="en_US" >
time-travel scifi hoax
</dimfield>
<dimfield el ement="publisher">
Bost on University Department of Biochem stry
</dimfield>
</ di m di mp

Testing XSLT Crosswalks

The XSLT crosswalks will automatically reload an XSL stylesheet that has been modified, so you can edit and test
stylesheets without restarting DSpace. You can test a dissemination crosswalk by hooking it up to an OAI-PMH
crosswalk and using an OAI request to get the metadata for a known item.
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Testing the submission crosswalk is more difficult, so we have supplied a command-line utility to help. It calls the
crosswalk plugin to translate an XML document you submit, and displays the resulting intermediate XML (DIM).
Invoke it with:

[ dspace] / bi n/ dsrun
org. dspace. content. crosswal k. XSLTI ngesti onCrosswal k [-I] plugin
i nput-file

..where plugin is the name of the crosswalk plugin to test (e.g. "LOM"), and input-file is a file containing an XML
document of metadata in the appropriate format.

Add the - | option to to pass the ingestion crosswalk alist of elements instead of a whole document, as if the List
form of the ingest() method had been called. Thisis needed to test ingesters for formats like DC that get called with
lists of elementsinstead of aroot element.

5.7.7. Creating a new Media/Format Filter

Creating a simple Media Filter

New Media Filters must implement the or g. dspace. app. medi afi |l ter. Format Fi | t er interface. More
information on the methods you need to implement is provided in the Format Fi | t er . j ava source file. For
example:

public class MSi npl eMedi aFilter inplenents
Format Fil ter

Alternatively, you could extendtheor g. dspace. app. nedi afi | t er. Medi aFi | t er class, whichjust defaults
to performing no pre/post-processing of bitstreams before or after filtering.

public class MSi mpl eMedi aFi |l ter extends
Medi aFi |l ter

You must give vyour new filter a "name', by adding it and its name to the
pl ugi n. named. or g. dspace. app. nedi afilter. Format Fi |l t er fieldin dspace. cf g. In addition to
naming your filter, make sure to specify its input formats in the fil t er. <cl ass pat h>. i nput For mat s
config item. Note the input formats must match theshort descri pti on field in the Bitstream Format Registry
[appendix.html#bitstreamformatregistry] (i.e. bi t st r eanf or mat r egi st ry table).

pl ugi n. nanmed. or g. dspace. app. nedi afilter. FormatFilter =\
org. dspace. app. nedi afi |l ter. MySi npl eMedi aFilter = My Sinple Text
Filter, \
filter.org.dspace. app. nedi afilter. MySi npl eMedi aFil ter.inputFormats =
Text
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WARNING: If you neglect to definethei nput For mat s for a particular filter, the Medi aFi | t er Manager will
never call that filter, sinceit will never find a bitstream which has a format matching that filter's input format(s).

If you have a complex Media Filter class, which actually performs different filtering for different formats (e.g.
conversion from Word to PDF and conversion from Excel to CSV), you should define thisasaDynamic / Self-Named
Format Filter [selfnamedfilter].

Creating a Dynamic or "Self-Named" Format Filter

If you have a more complex Media/Format Filter, which actually performs multiple filtering or conversions for
different formats (e.g. conversion from Word to PDF and conversion from Excel to CSV), you should have
define a class which implements the For mat Fi | t er interface, while also extending the Sel f NanmedPl ugi n
[business.html#selfnamedplugin] class. For example:

public class MyConpl exMedi aFi | ter extends
Sel f NamredPl ugi n i npl ements FormatFilter

Since Sel f NanedPl ugi ns are sdf-named (as stated), they must provide the various names the plugin uses by
defining a getPluginNames() [business.html#pluginmethods] method. Generally speaking, each "name" the plugin
uses should correspond to a different type of filter it implements (e.g. "Word2PDF" and "Excel2CSV" are two good
names for a complex mediafilter which performs both Word to PDF and Excel to CSV conversions).

Self-Named Media/Format Filters are also configured differently in dspace. cf g. Below is a general template for
a Self Named Filter (defined by an imaginary MyConpl exMedi aFi | t er class, which can perform both Word to
PDF and Excel to CSV conversions):

#Add to a list of all Self Named filters

pl ugi n. sel f naned. or g. dspace. app. nedi afilter. FormatFilter =\

or g. dspace. app. nedi afi |l t er. MyConpl exMedi aFi | ter #Define input formats

for each "named" plugin this filter inplenments

filter.org.dspace. app. nedi afilter. MyConpl exMedi aFi | t er. Wor d2PDF. i nput F
ormats = M crosoft Wrd

filter.org.dspace. app. nedi afilter. MyConpl exMedi aFi | t er. Excel 2CSV. i nput
Formats = M crosoft Excel

As shown above, each Self-Named Filter class must be listed in the
pl ugi n. sel f naned. or g. dspace. app. medi afilter. FormatFilter item in dspace.cfg. In
addition, each Self-Named Filter must define the input formats for each named plugin defined by that filter. In the
above example the MyConpl exMedi aFi | t er classis assumed to have defined two named plugins, Wor d2PDF
and Excel 2CSV. So, these two valid plugin names ("Word2PDF" and "Excel2CSV") must be returned by the
get Pl ugi nNames() method of the My Conpl exMedi aFi | t er class.

These named plugins take different input formats as defined above (see the corresponding i nput For mat s
setting). WARNING: If you neglect to define the i nput Formats for a particular named plugin, the
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Medi aFi | t er Manager will never call that plugin, sinceit will never find a bitstream which has a format matching
that plugin's input format(s).

For aparticular Self-Named Filter, you are also welcome to define additional configuration settingsindspace. cf g.
To continue with our current example, each of our imaginary plugins actually results in a different output format
(Word2PDF creates "Adobe PDF", while Excel2CSV creates "Comma Separated Values"). To allow this complex
Media Filter to be even more configurable (especially across institutions, with potential different "Bitstream Format
Registries"), you may wish to allow for the output format to be customizable for each named plugin. For example:

#Def i ne output formats for each naned plugin
filter.org. dspace. app. nedi afi |l ter. MyConpl exMedi aFi | t er. Wr d2PDF. out put
Format = Adobe PDF
filter.org. dspace. app. nedi afi |l ter. MyConpl exMedi aFi | t er. Excel 2CSV. out pu
t Format = Comma Separ at ed Val ues

Any custom configurationfieldsindspace. cf g defined by your filter areignored by theMedi aFi | t er Manager ,
SO it is up to your custom media filter class to read those configurations and apply them as necessary. For example,
you could use the following sample Java code in your MyConpl exMedi aFi | t er class to read these custom
out put For mat configurationsfromdspace. cf g:

/1 get "outputFornmat" configuration from dspace.cfg
String output Format =
Confi gur ati onManager . get Property(Medi aFi | t er Manager . FI LTER_PREFI X +
' + MyConpl exMedi aFilter.class. getNane() + "." +
t hi s. get Pl ugi nl nst anceNane() + ".outputFormat");

5.7.8. Configuration Files for Other Applications

To easethe hassle of keeping configuration filesfor other applicationsinvolved in running a DSpace site, for example
Apache, in sync, the DSpace system can automatically update them for you when the main DSpace configuration is
changed. This feature of the DSpace system is entirely optional, but we found it useful.

The way this is done is by placing the configuration files for those applications in [ dspace]/ confi g/
t enpl at es, and inserting special values in the configuration file that will be filled out with appropriate DSpace
configuration properties. Then, tell DSpace where to put filled-out, 'live’ version of the configuration by adding an
appropriate property to dspace. cf g,andrun[ dspace]/ bin/instal | -confi gs.

Taketheapachel3. conf fileasan example. Thiscontains plenty of Apache-specific stuff, but whereit usesavalue
that should be kept in sync across DSpace and associated applications, a ‘placeholder’ value is written. For example,
the host name:

Server Nane @@space. host nane@@

The text @@space. host nane@@will be filled out with the value of the dspace. host nanme property in
dspace. cf g. Then we decide where we want the 'live' version, that is, the version actually read in by Apache when
it starts up, will go.

93



DSpace System Documentation:
Configuration and Customization

Let's say we want the live version to be located at / opt / apache/ conf / dspace- ht t pd. conf . To do this, we
add the following property to dspace. cf g so DSpace knows where to put it:

config.tenpl ate. apachel3. conf = /opt/apache/conf/dspace-htt pd. conf

Now, we run [dspace]/bin/install-configs. This reads in [ dspace]/confi g/tenpl ates/
apachel3. conf, and places a copy at / opt / apache/ conf/ dspace- htt pd. conf with the placeholders
filled out.

So, in/ opt / apache/ conf/ dspace- htt pd. conf, therewill bealinelike:

Server Nane dspace. nyu. edu

The advantage of thisapproach isthat if a property like the hostname changes, you can just changeitindspace. cf g
andruni nstal | - confi gs, and all of your tools configuration files will be updated.

However, take care to make all your editsto the versionsin [ dspace] / confi g/ t enpl at es! It'sawiseideato
put abig reminder at the top of each file, since someone might unwittingly edit a'live' configuration file which would
later be overwritten.

5.7.9. Browse Index Creation

To create al the various browse indices that you define in the configuration as described in the section Browse
Configuration there are a variety of options available to you. Y ou can see these options at any time by running the
indexer without any arguments, thus:

[dspace]/ bi n/dsrun org. dspace. browse. | ndexBr owse
Thiswill show you the following options are avail able to you:

-r,--rebuild
should we rebuild all the indices, which removes old index tables and creates new ones. For use with -f. Mutually
exclusive with -d

-S,--start
[-s<int>] start from thisindex number and work upward (mostly only useful for debugging). For use with -t and -f

-X,--execute
execute al the remove and create SQL against the database. For use with -t and -f

-i,~-index
actually do theindexing. Mutually exclusive with -t and -f

-0,--out
[-o <filename>] write the remove and create SQL to the given file. For use with -t and -f

-p,--print
write the remove and create SQL to the stdout. For use with -t and -f

-t,--tables
create the tables only, do not attempt to index. Mutually exclusive with -f and -i

-f,-full
make the tables, and do the indexing. This forces -x. Mutually exclusive with -t and -i
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-v,--verbose
print extra information to the stdout. If used in conjunction with -p, you cannot use the stdout to generate your
database structure

-d,--delete
delete all the indices, but don't create new ones. For use with -f. Thisis mutually exclusive with -r

-h,--help
show this help documentation. Overrides al other arguments

The following, then, are examples of what you want to achieve and how this is done with the command line options

Do afull browse re-index, tearing down all old tables and reconstructing with the new configuration

[ dspace]/ bi n/dsrun org. dspace. browse. | ndexBrowse -f -r

Do a full browse re-index without modifying the table structure (This should be your default approach if indexing,
for example, viaacron job periodicaly)

[ dspace]/ bi n/dsrun org. dspace. browse. | ndexBr owse -i

Destroy and rebuild the database, but do not do the indexing. Output the SQL to do this to the screen and a file, as

well as executing it against the database, while being verbose

[ dspace]/ bi n/dsrun org. dspace. browse. | ndexBrowse -r -t -p -v -X -0
nyfile.sql

During installation you will have run the ant target:

ant i ndex

This creates the index tables as per the configuration, and will produce your initial indexed state. From this point on,
you should not use ant to generate your indices, asit is not avery good execution environment. Instead, if you feel the
need, or your local customisations demand regular full indexing you should set up aregular script to execute:

[ dspace]/ bi n/dsrun org. dspace. browse. | ndexBr owse -i

95



Chapter 6. DSpace System
Documentation: Storage Layer

Back to architecture overview [architecture.htmi]

6.1. RDBMS

DSpaceusesarelational databaseto store all information about the organi zation of content, metadata about the content,
information about e-people and authorization, and the state of currently-running workflows. The DSpace system also
uses the relational database in order to maintain indices that users can browse.

Graphical visualization of the relational database [image/db-schema.gif]

Most of the functionality that DSpace uses can be offered by any standard SQL database that supports transactions.
Presently, the browseindices use somefeatures specific to PostgreSQL [http://www.postgresgl.org/] and Oracle[http://
www.oracle.com/database/], so some modification to the code would be needed before DSpace would function fully
with an alternative database back-end.

Theor g. dspace. st or age. r dbns package providesaccessto an SQL databasein asomewhat simpler form than
using JDBC directly. The main classis Dat abaseManager , which executes SQL queries and returns Tabl eRow
or Tabl eRow t er at or objects. Thel ni ti al i zeDat abase classis used to load SQL into the database via
JDBC, for example to set up the schema.

All callsto the Dat abase Manager require a DSpace Cont ext object [business.html#core]. Example use of the
database manager APl isgivenintheor g. dspace. st or age. r dbns package Javadoc.

The database schema used by DSpace (for PostgreSQL) is stored in [ dspace- sour ce]/ dspace/ et c/
dat abase_schenm. sql inthe sourcedistribution. It is stored in the form of SQL that can be fed straight into the
DBM S to construct the database. The schema SQL file also directly creates two e-person groups in the database that
are required for the system to function properly.

Also in [ dspace- source] / dspace/ et ¢ are various SQL files called dat abase_schena_1x_1y. These
contain the necessary SQL commands to update a live DSpace database from version 1.x to 1.y. Note that this might
not be the only part of an upgrade process: see Updating a DSpace Installation [update.html] for details.

The DSpace database code uses an SQL function get next i d to assign primary keys to newly created rows. This
SQL function must be safeto useif several JV Msare accessing the database at once; for example, the Web Ul might be
creating new rowsin the database at the sametimeasthe batch item importer. The PostgreSQL -specific implementation
of the method uses SEQUENCES for each table in order to create new IDs. If an alternative database backend were to
be used, the implementation of get next i d could be updated to operate with that specific DBMS.

The et ¢ directory in the source distribution contains two further SQL files. cl ean- dat abase. sqgl containsthe
SQL necessary to completely clean out the database, so use with caution! The Ant target cl ean_dat abase can
be used to execute this. updat e- sequences. sql contains SQL to reset the primary key generation sequences
to appropriate values. You'd need to do this if, for example, you're restoring a backup database dump which creates
rows with specific primary keys aready defined. In such a case, the sequences would allocate primary keys that were
already used.

Versions of the*. sqgl * filesfor Oracle are stored in [ dspace- sour ce] / dspace/ et ¢/ or acl e. These need
to be copied over their PostgreSQL counterpartsin [ dspace- sour ce] / dspace/ et ¢ prior to installation.
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6.1.1. Maintenance and Backup

When using PostgreSQL, it's a good idea to perform regular ‘'vacuuming' of the database to optimize performance.
Thisis performed by the vacuunmdb command which can be executed via a 'cron’ job, for example by putting this
in the system cr ont ab:

# cl ean up the database nightly
40 2 * * * [usr/local /pgsql/bin/vacuundb --anal yze dspace > /dev/null
2>&1

The DSpace database can be backed up and restored using usual methods, for example with pg_dunp and psql .
However when restoring a database, you will need to perform these additional steps:

 Thefresh_install targetloadsup theinitial contents of the Dublin Core type and bitstream format registries,
aswell astwo entriesintheeper songr oup tablefor the system anonymous and administrator groups. Before you
restore araw backup of your database you will need to remove these, since they will aready exist in your backup,
possibly having been modified. For example, use:

DELETE FROM dctyperegi stry;
DELETE FROM bi t streanformatregi stry;
DELETE FROM eper songroup;

 After restoring a backup, you will need to reset the primary key generation sequences so that they do not produce
aready-used primary keys. Do this by executing the SQL in [ dspace- sour ce] / dspace/ et ¢/ updat e-
sequences. sql , for example with:

psql -U dspace -f
[ dspace- sour ce] / dspace/ et ¢/ updat e- sequences. sql

Future updates of DSpace may involve minor changes to the database schema. Specific instructions on how to update
the schemawhilst keeping live datawill beincluded. The current schemaalso containsafew currently unused database
columns, to be used for extra functionality in future releases. These unused columns have been added in advance to
minimize the effort required to upgrade.

6.1.2. Configuring the RDBMS Component

The database manager is configured with the following propertiesin dspace. cf g:

db. url The JDBC URL to use for accessing the database. This
should not point to a connection pool, since DSpace
aready implements a connection pool.

db. driver JDBC driver class name. Since presently, DSpace
uses PostgreSQL-specific features, this should be
org. postgresql. Driver.

db. user nane Username to use when accessing the database.
db. password Corresponding password ot use when accessing the
database.
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6.2. Bitstream Store

DSpace offers two means for storing content. The first is in the file system on the server. The second is using SRB
(Storage Resource Broker) [http://www.sdsc.edu/srb]. Both are achieved using a simple, lightweight API.

SRB ispurely an option but may be used inlieu of the server'sfile system or in addition to thefile system. Without going
into afull description, SRB isavery robust, sophisticated storage manager that offers essentially unlimited storage and
straightforward means to replicate (in simple terms, backup) the content on other local or remote storage resources.

Theterms"store", "retrieve”, "in the system", "storage”, and so forth, used below can refer to storagein thefile system
on the server ("traditional") or in SRB.

The Bi t st r eantSt or ageManager provides low-level access to hitstreams stored in the system. In general,
it should not be used directly; instead, use the Bitstream object in the content management API
[business.html#content] since that encapsulated authorization and other metadata to do with a bitstream that are not
maintained by the Bi t st r eantSt or ageManager .

The bitstream storage manager providesthree methodsthat store, retrieve and del ete bitstreams. Bitstreamsarereferred
to by their 'ID'; that isthe primary key bi t st r eam i d column of the corresponding row in the database.

As of DSpace version 1.1, there can be multiple bitstream stores. Each of these bitstream stores can be traditional
storage or SRB storage. This means that the potential storage of a DSpace system is not bound by the maximum size
of asingle disk or file system and also that traditional and SRB storage can be combined in one DSpace installation.
Both traditional and SRB storage are specified by configuration parameters [configure.html]. Also see Configuring
the Bitstream Store below.

Stores are humbered, starting with zero, then counting upwards. Each bitstream entry in the database has a store
number, used to retrieve the bitstream when required.

At the moment, the store in which new bitstreams are placed is decided using a configuration parameter, and there is
no provision for moving bitstreams between stores. Administrative tools for manipulating bitstreams and stores will
be provided in future releases. Right now you can move a whole store (e.g. you could move store number 1 from /

| ocal di sk/store to/fs/anotherdi sk/store butitwould still have to be store number 1 and have the
exact same contents.

Bitstreams also have an 38-digit internal 1D, different from the primary key ID of the bitstream table row. Thisis
not visible or used outside of the bitstream storage manager. It is used to determine the exact location (relative to the
relevant store directory) that the bitstream is stored in traditional or SRB storage. The first three pairs of digits arethe
directory path that the bitstream is stored under. The bitstream is stored in afile with the internal 1D as the filename.

For example, abitstream with theinternal ID 12345678901234567890123456789012345678 isstored inthe
directory:

(assetstore dir)/12/34/56/12345678901234567890123456789012345678

The reasons for storing filesthisway are:

» Using arandomly-generated 38-digit number means that the 'number space' isless cluttered than simply using the
primary keys, which are allocated sequentially and are thus close together. This means that the bitstreams in the
store are distributed around the directory structure, improving access efficiency.

e Theinterna ID isused asthe filename partly to avoid requiring an extralookup of the filename of the bitstream, and
partly because bitstreams may be received from a variety of operating systems. The original name of a bitstream
may be anillegal UNIX filename.
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When storing a bitstream, the Bi t st r eantSt or ageManager DOES set the following fields in the corresponding
database table row:

* bitstreamid

* size

» checksum

e checksum al gorithm

e internal _id

* del eted

e store_nunber

The remaining fields are the responsibility of the Bi t st r eamcontent management API class.

The bitstream storage manager is fully transaction-safe. In order to implement transaction-safety, the following
algorithm is used to store bitstreams:

1. A database connection is created, separately from the currently active connection in the current DSpace context
[business.html#core].

2. Anunique internal identifier (separate from the database primary key) is generated.
3. The bitstream DB table row is created using this new connection, with thedel et ed column settot r ue.
4. The new connection isconmi t ted, so the 'deleted' bitstream row is written to the database

5. The bitstream itself is stored in a file in the configured 'asset store directory’, with a directory path and filename
derived from the internal 1D

6. The del et ed flag in the bitstream row is set to f al se. Thiswill occur (or not) as part of the current DSpace
Cont ext .

This means that should anything go wrong before, during or after the bitstream storage, only one of the following
can be true:

* No bitstream table row was created, and no file was stored

* A bitstream table row with del et ed=t r ue was created, no file was stored

* A bitstream table row with del et ed=t r ue was created, and afile was stored
None of these affect the integrity of the datain the database or bitstream store.

Similarly, when abitstream is del eted for somereason, itsdel et ed flag is set to true as part of the overall transaction,
and the corresponding file in storage is not del eted.

The above techniques mean that the bitstream storage manager is transaction-safe. Over time, the bitstream
database table and file store may contain a number of 'deleted’ bitstreams. The cl eanup method of
Bi t st r eantSt or ageManager goes through these deleted rows, and actually deletes them along with any
corresponding files | eft in the storage. It only removes 'deleted’ bitstreams that are more than one hour old, just in case
cleanup is happening in the middle of a storage operation.
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This cleanup can be invoked from the command line viathe Cl eanup class, which can in turn be easily executed
from a shell on the server machine using / dspace/ bi n/ cl eanup. You might like to have this run regularly by
cr on, though since DSpace is read-lots, write-not-so-much it doesn't need to be run very often.

6.2.1. Backup

The bitstreams (files) in traditional storage may be backed up very easily by smply 'tarring’ or 'zipping' the
asset st or e directory (or whichever directory isconfiguredindspace. cf g). Restoring is as simple as extracting
the backed-up compressed file in the appropriate location.

Similar means could be used for SRB, but SRB offers many more options for managing backup.

It isimportant to note that since the bitstream storage manager holds the bitstreams in storage, and information about
them in the database, that a database backup and a backup of the files in the bitstream store must be made at the same
time; the bitstream data in the database must correspond to the stored files.

Of course, it isn't really ideal to 'freeze' the system while backing up to ensure that the database and files match up.
Since DSpace uses the bitstream datain the database as the authoritative record, it's best to back up the database before
the files. This is because it's better to have a bitstream in storage but not the database (effectively non-existent to

DSpace) than a bitstream record in the database but not storage, since people would be able to find the bitstream but
not actually get the contents.

6.2.2. Configuring the Bitstream Store

Both traditional and SRB bitstream stores are configured in dspace. cf g.

Configuring Traditonal Storage

Bitstream stores in the file system on the server are configured like this:

assetstore.dir = [dspace]/assetstore
(Remember that [ dspace] is a placeholder for the actual name of your DSpace install directory).

The above example specifies a single asset store.

assetstore.dir = [dspace]/assetstore_ O
assetstore.dir.1l = /mt/other _filesystenlassetstore_1

The above example specifies two asset stores. assetstore.dir specifies the asset store number O (zero); after that use
assetstore.dir.1, assetstore.dir.2 and so on. The particular asset store abitstream is stored in is held in the database, so
don't move bitstreams between asset stores, and don't renumber them.

By default, newly created bitstreams are put in asset store O (i.e. the one specified by the assetstore.dir property.) This

allows backwards compatibility with pre-DSpace 1.1 configurations. To change this, for example when asset store 0
isgetting full, add alineto dspace. cf g like:

assetstore.inconing =1

Then restart DSpace (Tomcat). New bitstreams will be written to the asset store specified by asset store. dir. 1,
whichis/ mt /ot her fil esysteni asset store_1 intheabove example.
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Configuring SRB Storage

The same framework isused to configure SRB storage. That is, the asset store number (0..n) can reference afile system
directory as above or it can reference a set of SRB account parameters. But any particular asset store number can
reference one or the other but not both. Thisway traditional and SRB storage can both be used but with different asset
store numbers. The same cautions mentioned above apply to SRB asset stores as well: The particular asset store a
bitstream is stored in is held in the database, so don't move bitstreams between asset stores, and don't renumber them.

For example, let's say asset store number 1 will refer to SRB. Thetherewill beaset of SRB account parameterslikethis:

srb. host. 1 nysr bntat host . myu. edu

srb.port.1 = 5544

srb. ncatzone.1 = nysrbzone

srb. ndasdomai nnanme. 1 = mysrbdonmai n

srb. def aul t st orageresource. 1 = nydefaul tsrbresource
Ssrb.username.1 = nysrbuser

srb. password. 1 = nysrbpassword

srb. honedirectory.1 = /mysrbzone/ hone/ nysr buser. nysr bdomai n
srb.parentdir.1l = nysrbdspaceassetstore

Severd of theterms, suchasntat zone, have meaning only inthe SRB context and will befamiliar to SRB users. The
last, sr b. parent di r. n, can be used to used for addition (SRB) upper directory structure within an SRB account.
This property value could be blank aswell.

(If asset store 0 would refer to SRB it would be srb. host = ..., srb. port = .., and soon (. 0O omitted) to be
consistent with the traditional storage configuration above.)

The similar use of asset st or e. i ncom ng to reference asset store 0 (default) or 1..n (explicit property) means
that new hitstreamswill be written to traditional or SRB storage determined by whether afile system directory on the
server isreferenced or aset of SRB account parameters are referenced.

There are comments in dspace.cfg that further elaborate the configuration of traditional and SRB storage.
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7.1. Overview

A complete DSpace installation consists of three separate directory trees:

The source directory:
Thisiswhere (surprise!) the source code lives. Note that the config files here are used only during theinitial install
process. After theinstall, config files should be changed in the install directory. It is referred to in this document
as[ dspace- source].

Theinstall directory:
This directory is populated during the install process and also by DSpace as it runs. It contains config files,
command-line tools (and the libraries necessary to run them), and usually--although not necessarily--the contents
of the DSpace archive (depending on how DSpace is configured). After the initial build and install, changes to
config files should be made in this directory. It isreferred to in this document as[ dspace] .

The web deployment directory:
This directory is generated by the web server the first time it finds a dspace.war file in its webapps directory. It
contains the unpacked contents of dspace.war, i.e. the JSPs and java classes and libraries necessary to run DSpace.
Filesin this directory should never be edited directly; if you wish to modify your DSpace installation, you should
edit filesin the source directory and then rebuild. The contents of this directory aren't listed here since its creation
is completely automatic. It is usually referred to in this document as[ t ontat ] / webapps/ dspace.

7.2. Source Directory Layout

e [ dspace-sour ce]
e dspace/ - Directory which contains all build and configuration information for DSpace

e buil d.xm - TheBuildfilefor Ant -- used to preform afresh_install, upgrade, or deploy new changes.

» CHANGES - Detailed list of code changes between versions.

* KNOWN_BUGS - Known bugs in the current version.

» LI CENSE - DSpace source code license.

» README - Obligatory basic information file.

* bi n/ - Some shell and Perl scripts for running DSpace command-line tasks.

» confi g/ - Configuration files:
» control | ed-vocabul ari es/ - Fixed, limited vocabularies used in metadata entry
» crosswal ks/ - Metadata crosswalks - property filesor XSL stylesheets
» dspace. cf g - The Main DSpace configuration file (Y ou will need to edit this).

e dc2nods. cf g - Mappings from Dublin Core metadata to MODS [http://www.loc.gov/standards/mods/]
for the METS export.
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e defaul t.|icense - Thedefault license that users must grant when submitting items.
e dstat.cfg,dstat. map - Configuration for statistical reports.

e input-forns. xm - Submission Ul metadata field configuration.

e news-si de. ht m - Text of the front-page news in the sidebar, only used in JSPUI.

e news-top. ht M - Text of the front-page news in the top box, only used in teh JSPUI.
e enmmi | s/ - Text and layout templates for emails sent out by the system.

e | anguage- packs/ - Contains "dictionary files' -- Java properties files that contain user interface text
in different languages

e registries/ - Initial contents of the bitstream format registry and Dublin Core element/qualifier
registry. These are only used on initial system setup, after which they are maintained in the database.

e tenpl at es/ - Configuration files for libraries and external applications (e.g. Apache, Tomcat) are kept
and edited here. They can refer to properties in the main DSpace configuration - have alook at a couple.
When they're updated, acommand line tool fills out these files with appropriate val ues from dspace.cfg, and
copies them to their appropriate location (hence "templates'.)

docs/ - DSpace system documentation. The technical documentation for functionality, installation,
configuration, etc.

et ¢/ - Miscelleanous configuration need to install DSpace that isn't really to do with system configuration -
e.g. the PostgreSQL database schema, and a couple of configuration filesthat are used during the build process
but not by the live system. Also contains the deployment descriptors (web. xmi files) for the Web Ul and
OAI-PMH support . war files.

e oracl e/ -Versionsof the database schema and updater SQL scripts for Oracle.

nodul es/ - The Web Ul modules "overlay" directory. DSpace uses Maven to automatically look here for
any customizations you wish to make to DSpace Web interfaces.

e j spui - Containsall customizations for the JSP User Interface.

e src/ mai n/ resour ces/ - Theoverlay for JISPUI Resources. Thisisthelocation to place any custom
Messages.properties files.

e src/ mai n/ webapp/ - Theoverlay for JSPUI Web Application. Thisisthelocation to place any custom
JSPs to be used by DSpace.

| ni - Containsall customizations for the Lightweight Network Interface.
e oai - Containsall customizationsfor the OAI-PMH Interface.

e swor d - Contains all customizations for the SWORD (Simple Web-service Offering Repository Deposit)
Interface.

e xm ui - Contains all customizations for the XML User Interface (aka Manakin).

e src/ mai n/ webapp/ - Theoverlay for XMLUI Web Application. Thisisthe location to place custom
Themes or Configurations.
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e i 18n/ - Thelocation to place a custom version of the XMLUI's messages.xml
* t hemes/ - Thelocation to place custom Themes for the XMLUI

e src/ - Maven configurations for DSpace System. This directory contains the Maven and Ant build files for
DSpace.

e target/ - (Only exists after building DSpace) This is the location Maven uses to build your DSpace
installation package.

e dspace-[version].dir -Thelocation of the DSpace Installation Package (which can then beinstalled
by running ant updat e)

7.3. Installed Directory Layout

Below is the basic layout of a DSpace installation using the default configuration. These paths can be configured if
necessary.

* [dspace]
e assetstore/ -asset storefiles
e bi n/ - shell and Perl scripts
e confi g/ - configuration, with sub-directories as above
e handl e-server/ - Handles server files
e history/ - stored history files (generally RDF/XML)
e i b/ - JARs, including dspace.jar, containing the DSpace classes
* | og/ - Logfiles
e reports/ - Reports generated by statistical report generator
e search/ - Lucene searchindex files
e upl oad/ -temporary directory used during file uploads etc.

« webapps/ - location where DSpace installs all Web Applications

7.4. Contents of JSPUI Web Application

DSpace's Ant build file createsadspace- j spui - webapp/ directory with the following structure;
 (toplevel dir)
e TheJSPs
o VEB- | NF/
* web. xm - DSpace JSPUI Web Application configuration and Servliet mappings

» dspace-tags. t!| d - DSpace custom tag descriptor

104



DSpace System Documentation:
Directories and Files

e fnt.tld-JSTL message format tag descriptor, for internationalization
e i b/ - All thethird-party JARs and pre-compiled DSpace APl JARS needed to run JSPUI

» cl asses/ - Any additional necessary classfiles

7.5. Contents of XMLUI Web Application (aka
Manakin)

DSpace's Ant build file createsadspace- xm ui - webapp/ directory with the following structure:
 (toplevel dir)

e aspect s/ - Contains overarching Aspect Generator config and Prototype DRI (Digital Repository Interface)
document for Manakin.

e i 18n/ - Internationalization / Multilingual support. Contains the nessages. xm English language pack by
defaullt.

¢ t henmes/ - Containsall out-of-the-box Manakin themes

e C assic/ - Theclassic theme, which makesthe XMLUI look like classic DSpace

dri 2xht m / - The base theme, which converts XMLUI DRI (Digital Repository Interface) format into
XHTML for display

* Ref er ence/ - Thedefault reference theme for XML UI

e tenpl at e/ - A themetemplate...useful as a starting point for your own custom theme(s)

dri 2xhtm . xsl - The DRI-to-XHTML XSL Stylesheet. Uses the above 'dri2xhtml' theme to generate
XHTML

* t henmes. xmap - The Theme configuration file. It determines which theme(s) are used by XMLUI
o VEB- | NF/

e I'i b/ - All the third-party JARs and pre-compiled DSpace JARS needed to run XMLUI

e cl asses/ - Any additional necessary classfiles

» cocoon. xconf - XMLUI's Apache Cocoon configuration

* | ogki t. xconf - XMLUI's Apache Cocoon Logging configuration

e web. xm - XMLUI Web Application configuration and Servlet mappings

7.6. Log Files

Thefirst source of potential confusion isthelog files. Since DSpace uses a number of third-party tools, problems can
occur in avariety of places. Below is atable listing the main log files used in a typical DSpace setup. The locations
given aredefaults, and might be different for your system depending on where you installed D Space and the third-party
tools. The ordering of the list is roughly the recommended order for searching them for the details about a particular
problem or error.
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Table 7.1. DSpace Log File L ocations

Log File

What'sIn It

[ dspace] /| og/ dspace. | og

Main DSpace log file. This is where the DSpace code
writes a ssimple log of events and errors that occur
within the DSpace code. You can control the verbosity
of this by editing the [ dspace- sour ce] / confi g/
tenpl ates/ | og4j . properties file and then
running "ant init_configs". [dspace]/bin/install-configsin
[ dspace-sorce]/dspace/target/dspace-1.5.0-build/.

[tontat]/| ogs/catalina. out

This is where Tomcat's standard output is written. Many
errors that occur within the Tomcat code are logged
here. For example, if Tomcat can't find the DSpace code
(dspace. j ar),itwouldbeloggedincat al i na. out .

[tontat] /] ogs/ host nane_| og. yyyy- nm
dd. t xt

If you're running Tomcat stand-alone (without Apache),
it logs some information and errors for specific Web
applications to thislog file. host name will be your host
name (e.g. dspace. nmyu. edu) andyyyy- mm dd will
be the date.

[tontat] /] ogs/ apache_l og. yyyy- mm
dd. t xt

If youre using Apache, Tomcat logs information
about Web applications running through Apache
(mod_webapp) inthislogfile (yyyy- nm dd being the
date))

[ apache]/error_| og

Apache logsto thisfile. If there is a problem with getting
nmod_webapp working, this is a good place to look for
clues. Apache also writesto several other log files, though
er r or _| og tendsto contain the most useful information
for tracking down problems.

[ dspace] /| og/ handl e- pl ug. | og

The Handle server runs as a separate process from the
DSpace Web Ul (which runs under Tomcat's JVM).
Due to alimitation of log4j's 'ralling file appenders, the
DSpace code running in the Handle server's VM must
use a separate log file. The DSpace code that is run as
part of a Handle resolution request writes |og information
to this file. You can control the verbosity of this by
editing [ dspace-source]/ confi g/t enpl at es/
| og4j - handl e- pl ugi n. properti es.

[ dspace] /| og/ handl e- server. | og

This is the log file for CNRI's Handle server code. If
a problem occurs within the Handle server code, before
DSpace's plug-in is invoked, this is where it may be
logged.

[dspace] / handl e-server/error. | og

On the other hand, a problem with CNRI's Handle server
code might be logged here.

PostgreSQL log

PostgreSQL also writes alog file. This one doesn't seem
to have a default location, you probably had to specify it
yourself at some point during installation. In general, this
logfilerarely contains pertinent information--PostgreSQL
is pretty stable, you're more likely to encounter problems
with connecting via JDBC, and these problems will be
loggedindspace. | og.
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8.1. Overview

The DSpace system is organized into three layers, each of which consists of a number of components.

. : Application
Tools Brovidor Exortor Filter Exporter Layer
DSpace Public APl
Core Tools Search " E-persan/
{Configuration, {Lucens R';I:;?g' Group
logging] Wrapper) Manager
B fstra Business
;:r:l? Content Management Administration .
Logic Layer
Handla Server Handle 5&""';;5“" —_—
Storage Plug-in Manager orkilow Authorisation
Manager
Storage API
I
RDEMS Wrapper Bitstream Storage Manager
JDBC e SRE [T Storage
I {Storage
PostgreSQL Oracle System Rezource ! | Lﬂyﬂr
Broker) o
DSpace System Architecture

The storage layer is responsible for physical storage of metadata and content. The business logic layer deals with
managing the content of the archive, users of the archive (e-peopl€), authorization, and workflow. The application layer
contains components that communicate with the world outside of the individual DSpace installation, for example the
Web user interface and the Open Archives Initiative [http://www.openarchives.org/] protocol for metadata harvesting
service.

Each layer only invokes the layer below it; the application layer may not used the storage layer directly, for example.
Each component in the storage and business logic layers has a defined public API. The union of the APIs of those
components are referred to asthe Storage API (in the case of the storage layer) and the DSpace Public API (in the case
of the businesslogic layer). These APIs are in-process Java classes, objects and methods.
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It isimportant to note that each layer istrusted. Although thelogic for authorising actionsisin the businesslogic layer,
the system relies on individual applicationsin the application layer to correctly and securely authenticate e-people. If
a'hostile’ or insecure application were allowed to invoke the Public API directly, it could very easily perform actions
as any e-person in the system.

The reason for this design choice is that authentication methods will vary widely between different applications, so it
makes sense to leave the logic and responsibility for that in these applications.

Thesource codeisorganized to coherevery strictly to thisthree-layer architecture. Also, only methodsin acomponent's

public API are given the publ i ¢ access level. This means that the Java compiler helps ensure that the source code
conforms to the architecture.

Table 8.1. Sour ce Code Packages

Packages within Correspond to componentsin

or g. dspace. app Application layer

or g. dspace Businesslogic layer (except st or age and app)
or g. dspace. st or age Storage layer

The storage and business logic layer APIs are extensively documented with Javadoc-style comments. Generate the
HTML version of these by entering the [dspace-source]/dspace directory and running:

nmvn javadoc: j avadoc
The resulting documentation will be a [ dspace-source] dspace-api/target/site/apidocs/
i ndex. ht m . The package-level documentation of each package usually contains an overview of the package and
some example usage. This information is not repeated in this architecture document; this and the Javadoc APIs are
intended to be used in parallel.
Each layer is described in a separate section:
» Storage Layer [storage.html]

* RDBMS [storage.html#rdbmsg]

 Bitstream Store [storage.html#bitstreams]
» Business Logic Layer [business.html]

 Core Classes [business.html#core]

» Content Management API [business.html#content]

* Workflow System [business.html#workflow]

e Administration Toolkit [business.html#administer]

» E-person/Group Manager [business.html#eperson]

¢ Authorisation [business.html#authorize]

« Handle Manager/Handle Plugin [business.html#handle]

¢ Search [business.html#search]
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» Browse API [business.html#browse]
« History Recorder [business.html#history]
¢ Checksum Checker [business.html#checker]
» Application Layer [application.html]
* Web User Interface [application.html#webui]
¢ OAI-PMH Data Provider [application.html#oai]
« Item Importer and Exporter [application.html#itemimporter]
» Transferring Items Between DSpace | nstances [application.html#transferitem]
» Registration [application.html#registration]
e METS Tools [application.html#mets]
* MediaFilters [application.html#mediafilters]
* Sub-Community Management [application.html#filiator]

2002-2008 The DSpace Foundation
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Back to architecture overview [architecture.htmi]

9.1. Web User Interface

The DSpace Web Ul is the largest and most-used component in the application layer. Built on Java Servlet and
JavaServer Page technology, it allows end-usersto access D Space over the Web viatheir Web browsers. As of Dspace
1.3.2 the Ul meets both XHTML 1.0 standards and Web Accessibility Initiative (WALI) level-2 standard.

It also features an administration section, consisting of pagesintended for use by central administrators. Presently, this
part of the Web Ul is not particularly sophisticated; users of the administration section need to know what they are
doing! Selected parts of this may also be used by collection administrators.

9.1.1. Web Ul Files

TheWeb Ul-related filesarelocated in avariety of directoriesin the DSpace sourcetree. Note that asof DSpaceversion
1.2, the depl oyment mechanism has changed; the build process creates easy-to-deploy Web application archives (. war
files).

Table9.1. Locations of Web Ul Source Files

L ocation Description

or g. dspace. app. webui Web Ul sourcefiles

or g. dspace. app. webui . filter Servlet Filters (Servlet 2.3 spec)

or g. dspace. app. webui . j spt ag Custom JSP tag classfiles

or g. dspace. app. webui . servl et Servlets for main Web Ul (controllers)

or g. dspace. app. webui . servl et. adnin Servlets that comprise the administration part of the Web
ul

or g. dspace. app. webui . util Miscellaneous classes used by the servlets and filters

[ dspace-source]/|sp The JSPfiles

[ dspace-source]/jsp/l ocal Thisiswhereyou can place customized versions of JSPs--
see the configuration section [configure.html#customui]

[ dspace-source]/j sp/ ViEEB- | NF/ dspace- Custom DSpace JSP tag descriptor

tags.tld

[ dspace- source] / et c/ dspace-web. xm The Web application deployment descriptor. Before

including in the . war file, the text @@space. di r @@
will be replaced with the DSpace installation directory
(referred to as [dspace] elsewhere in this system
documentation). This allows the Web application to pick
up the DSpace configuration and environment.

9.1.2. The Build Process

The DSpace build process constructs a Web application archive, whichisplaced in [ dspace- sour ce] / bui | d/
dspace. war . Thebui | d_war s Ant target does the work. The process works as follows:
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All the DSpace source code is compiled.

* [dspace-source]/etc/dspace-web. xm is copied to [dspace-source]/build and the
@space. di r @@oken inside it replaced with the DSpace installation directory (dspace. di r property from
dspace. cfg

» TheJSPsaredl copiedto[ dspace-source]/buil d/jsp

» Customized JSPsfrom [ dspace-source]/j sp/ | ocal arecopied ontop of these, thus 'overriding' the default
versions

» [dspace-source]/buil d/ dspace. war isbuilt
The contents of dspace. war are:

» (Top level) -- the JSPs (customized versions from [ dspace- source] /j sp/ | ocal will have overwritten the
defaults from the DSpace source distribution)

* VEB- | NF/ cl asses -- the compiled DSpace classes

* VEB- | NF/ | i b --thethird party library JARfilesfrom[ dspace- source] /| i b,minusser vl et. j ar which
will be available as part of Tomcat (or other serviet engine)

* VEB- | NF/ web. xm -- web deployment descriptor, copied from [ dspace- sour ce]/ bui |l d/ dspace-
web. xm

» V\EB- | NF/ dspace-t ags. t| d -- tag descriptor

Note that this does mean there are multiple copies of the compiled DSpace code and third-party librariesin the system,
so care must be taken to ensure that they are al in sync. (The storage overhead isafew megabytes, totally insignificant
these days.) In general, when you change any DSpace code or JSP, it's best to do a complete update of both the
installation ([ dspace] ), and to rebuild and redeploy the Web Ul and OAI . war files, by running thisin[ dspace-
source]:

ant -D [dspace]/config/dspace. cfg update

and then following the instructions that command writes to the console.

9.1.3. Servlets and JSPs

The Web Ul is loosely based around the MVC (model, view, controller) model. The content management API
corresponds to the model, the Java Servlets are the controllers, and the JSPs are the views. Interactions take the
following basic form:

1. AnHTTPrequest is received from a browser

2. Theappropriate servletisinvoked, and processesthe request by invoking the D Space businesslogic layer public API
3. Depending on the outcome of the processing, the servlet invokes the appropriate JSP

4. The JSPis processed and sent to the browser

The reasons for this approach are:
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« All of the processing is done before the JSP is invoked, so any error or problem that occurs does not occur halfway
through HTML rendering

e The JSPs contain as little code as possible, so they can be customized without having to delve into Java code too
much

Theor g. dspace. app. webui . servl et . LoadDSpaceConfi g servlet is always loaded first. Thisis avery
simple servlet that checksthedspace- conf i g context parameter from the D Space deployment descriptor, and uses
ittolocatedspace. cf g. It alsoloads up the Log4j configuration. It'simportant that this servlet isloaded first, since
if another servlet is loaded up, it will cause the system to try and load DSpace and Log4j configurations, neither of
which would be found.

All DSpace servlets are subclasses of the DSpaceSer vl et class. The DSpaceSer vl et class handles some basic
operations such as creating a DSpace Cont ext object (opening a database connection etc.), authentication and error
handling. Instead of overridingthedoGet anddoPost methods asone normally would for aservlet, DSpace servlets
implement doDSGet or doDSPost which have an extra context parameter, and allow the servlet to throw various
exceptions that can be handled in a standard way.

The DSpace servlet processes the contents of the HTTP request. This might involve retrieving the results of a search
with a query term, accessing the current user's eperson record, or updating a submission in progress. According to
the results of this processing, the servlet must decide which JSP should be displayed. The servlet then fills out the
appropriate attributes in the Ht t pRequest object that represents the HTTP request being processed. This is done
by invoking the set At t ri but e method of thej avax. servl et. http. Ht t pSer vl et Request object that
is passed into the servlet from Tomcat. The servlet then forwards control of the request to the appropriate JSP using
the JSPManager . showJd SP method.

The JSPManager . showJ SP method uses the standard Java servlet forwarding mechanism is then used to forward
the HTTP request to the JSP. The JSP is processed by Tomcat and the results sent back to the user's browser.

There is an exception to this servlet/JSP style: i ndex. j sp, the 'home page, receives the HTTP request directly
from Tomcat without a servlet being invoked first. Thisis because in the servlet 2.3 specification, there is no way
to map a servlet to handle only requests made to '/ *; such a mapping results in every request being directed to that
servlet. By default, Tomcat forwards requeststo '/ ' to i ndex. j sp. To try and make things as clean as possible,
i ndex. j sp contains some simple code that would normally go in aservlet, and then forwardsto hone. j sp using
the JSPManager . showJd SP method. This means localized versions of the 'home page' can be created by placing a
customized hone. j spin[ dspace-source]/j sp/ | ocal , inthe same manner as other JSPs.

[ dspace-source] /| sp/ dspace-adm n/i ndex. j sp, theadministration Ul index page, isinvoked directly
by Tomcat and not through a servlet for similar reasons.

At the top of each JSP file, right after the license and copyright header, is documented the appropriate attributes that
a servlet must fill out prior to forwarding to that JSP. No validation is performed; if the servlet does not fill out the
necessary attributes, it islikely that an internal server error will occur.

Many JSPs containing forms will include hidden parameters that tell the servlets which form has been
filled out. The submission Ul servlet (Subni ssionController is a prime example of a servlet that
deals with the input from many different JSPs. The st ep and page hidden parameters (written out by the
Submi ssi onControl | er. get Subm ssi onPar anet er s() method) are used to inform the servlet which
page of which step has just been filled out (i.e. which page of the submission the user has just completed).

Below isadetailed, scary diagram depicting the flow of control during the whole process of processing and responding
to an HTTP request. More information about the authentication mechanism is mostly described in the configuration
section [configure.html#authenticate].
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Flow of Control During HTTP Request Processing

9.1.4. Custom JSP Tags

The DSpace JSPs all use some custom tags defined in / dspace/ j sp/ EEB- | NF/ dspace-tags.tld, and
the corresponding Java classes reside in or g. dspace. app. webui . j spt ag. The tags are listed below. The
dspace-t ags. t | d file contains detailed comments about how to use the tags, so that information is not repeated
here.

| ayout
Just about every JSP usesthistag. It producesthe standard HTML header and <BODY>tag. Thusthe content of each
JSPisnestedinsidea<dspace: | ayout > tag. The (XML-style)attributes of thistag are slightly complicated--
seedspace-tags. t| d. The JSPsin the source code bundle also provide plenty of examples.

si debar
Can only be used inside al ayout tag, and can only be used once per JSP. The content between the start and
end si debar tagsisrendered in a column on the right-hand side of the HTML page. The contents can contain
further JSP tags and Java 'scriptlets.

dat e
Displays the date represented by an or g. dspace. cont ent . DCDat e object. Just the one representation of
dateisrendered currently, but this could use the user's browser preferencesto display alocalized datein the future.
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i ncl ude
Obsolete, smpletag, similar toj sp: i ncl ude. In versions prior to DSpace 1.2, this tag would use the locally
modified version of aJSPif onewasinstaledinjsp/local. Asof 1.2, the build process now performsthisfunction,
however thistag isleft in for backwards compatibility.

item
Displays an item record, including Dublin Core metadata and links to the bitstreams within it. Note that the
displaying of the bitstream links is simplistic, and does not take into account any of the bundling structure. This
is because DSpace does not have afully-fledged dissemination architectural piece yet.

Displaying an item record is done by atag rather than a JSP for two reasons: Firstly, it happens in several places
(when verifying an item record during submission or workflow review, aswell as during standard item accesses),
and secondly, displaying the item turns out to be mostly code-work rather than HTML anyway. Of course, the
disadvantage of doing it thisway isthat it is dightly harder to customize exactly what is displayed from an item
record; it is necessary to edit the tag code (or g. dspace. app. webui . j spt ag. | t eniTag). Hopefully a
better solution can be found in the future.

itemist,collectionlist,communitylist
These tags display ordered sequences of items, collections and communities, showing minimal information but
including alink to the page containing full details. These need to be used in HTML tables.

popup

Thistag is used to render alink to a pop-up page (typically a help page.) If Javascript is available, the link will
either open or pop to the front any existing DSpace pop-up window. If Javascript is not available, a standard
HTML link is displayed that renders the link destination in a window named ‘dspace. popup'. In graphical
browsers, this usually opens a new window or re-uses an existing window of that name, but if a window is re-
used it is not 'raised’ which might confuse the user. In text browsers, following this link will simply replace the
current page with the destination of the link. This obviously means that Javascript offers the best functionality,
but other browsers are still supported.

sel ect eperson
A tag which produces a widget analogous to HTML <SELECT>, that allows a user to select one or multiple e-
people from a pop-up list.

sfxlink
Using an item's Dublin Core metadata DSpace can display an SFX link, if an SFX server is available. This tag
does so for aparticular item if the sf x. server. ur| property isdefinedindspace. cf g.

9.1.5. Internationalisation

The Java Standard Tag Library v1.0 [http://jakarta.apache.org/taglibs/doc/standard-1.0-doc/intro.html] is used to
specify messagesin the JSPslike this:

OLD:

<Hl1>Sear ch Resul t s</ H1>

NEW:
<Hl><fm: nessage key="jsp.search.results.title"
[ ></ H1>

This message can now be changed using theconf i g/ | anguage- packs/ Messages. properti es file. (This
must be done at build-time: Messages. properti es isplacedinthedspace. war Web application file.)
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jsp.search.results.title = Search Results

Phrases may have parametersto be passed in, to make the job of translating easier, reduce the number of 'keys and to
allow tranglators to make the tranglated text flow more appropriately for the target language.

OLD:

<P>Results <% r.getFirst() % to <% r.getlLast() % of <%
r.getTotal () %</P>

NEW:

<fnt:nmessage key="jsp.search.results.text">
<fnt:parank<% r.getFirst() %</fnt:paranpr
<fnt:paranr<% r.getlLast() %</fnt:paranr
<fnt:parank<% r.getTotal () %</fnt:paraner
</ fnmt:message>

(Note: JSTL 1.0 does not seem to allow JSP <%= %> expressions to be passed in as values of attributein <fmt:param
value=""/>)

The above would appear inthe Messages_xx. properti es fileas:

jsp.search.results.text = Results {0}-{1} of {2}

Introducing number parameters that should be formatted according to the locale used makes no difference in the
message key compared to atring parameters:

j sp. subm t.show upl oaded-file.size-in-bytes = {0} bytes

In the JSP using this key can be used in the way belov:

<fnt: message
key="j sp. subm t. show upl oaded-fil e.size-in-bytes">
<fnt : parane<f nt : f or mat Nunber ><% bi t stream get Si ze()
%</ fnt:formt Nunber ></f nt : par anp
</ fnt:message>

(Note: JSTL offers away to include numbers in the message keysasj sp. f oo. key = {0, nunber} bytes.
Setting theparameter as<f nt : par amval ue="${vari abl e} " / >workeswhenvari abl eisasinglevariable
name and doesn't work when trying to use a method's return value instead: bi t st ream get Si ze() . Passing the
number as string (or using the <%= %> expression) also does not work.)

Multiple Messages. properti es can be created for different languages. See ResourceBundle.getBundle [http://
java.sun.com/j2se/1.4.2/docdapi/javalutil/ResourceBundl e.html#getBundl e(java.l ang. String,%20java.util.Local e,
%20java.lang.ClassL oader)]. e.g. you can add German and Canadian French tranglations:

Messages_de. properties
Messages _fr_CA properties
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The end user's browser settings determine which language is used. The English language file
Messages. properti es (or the default server locale) will be used as a default if there's no language bundle for
the end user's preferred language. (Note that the English file is not called Messages_en. properti es -- thisis
so it isalways available as a default, regardless of server configuration.)

Thedspace: | ayout tag has been updated to allow dictionary keys to be passed in for the titles. It now has two
new parameters. ti t | ekey and parenttit| ekey. Sowhere before you'd do:

<dspace: |l ayout title="Here"
parent | i nk="/nydspace"
parenttitle="My DSpace">

Y ou now do:

<dspace:layout titlekey="jsp.page.title"
parent | i nk="/nydspace"
parenttitl ekey="jsp. nydspace">

And so the layout tag itself gets the relevant stuff out of the dictionary. titl e and parenttitl e still work as
before for backwards compatibility, and the odd spot where that's preferable.

Message Key Convention

When tranglating further pages, please follow the convention for naming message keys to avoid clashes.

For text in JSPs use the complete path + filename of the JSP, then a one-word name for the message. e.g. for the
titleof j sp/ nydspace/ mai n. j sp use:

j sp. mydspace.nain.title

Some common words (e.g. "Help") can be brought out into keys startingj sp. for ease of trandation, e.g.:

jsp.adnmin = Adni ni ster

Other common words/phrases are brought out into 'general’ parameters if they relate to a set (directory) of JSPs, e.g.

jsp-tool s.general .delete = Delete

Phrases that relate strongly to a topic (eg. MyDSpace) but used in many JSPs outside the particular directory are
more convenient to be cross-referenced. For example one could use the key below inj sp/ subm t/ saved. j sp
to provide alink back to the user's MyD Space:

(Cross-referencing of keysin general is not a good idea asit may make maintenance more difficult. But in some cases
it has more advantages as the meaning is obvious.)

j sp. nydspace. general . got o- mydspace = Go to My DSpace
For text in servlet code, in custom JSP tags or wherever applicable use the fully qualified classname + a one-word

name for the message. e.g.

or g. dspace. app. webui . jsptag. ItenlListTag.title = Title
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Which Languages are currently supported?

To view trangdlations currently being developed, please refer to the i18n page [http://wiki.dspace.org/l 18nSupport] of
the DSpace Wiki.

9.1.6. HTML Content in Items

For the most part, the DSpaceitem display just givesalink that allows an end-user to download a bitstream. However,
if abundle has a primary bitstream whose format is of MIME typet ext / ht ml , instead alink to the HTML servlet
isgiven.

So if we had an HTML document like this:

contents. htnl
chapterl. htm
chapter2. htm
chapter3. htm
figurel.gif
figure2.jpg
figure3d.gif
figured.jpg
figureb.gif
figure6.gif

The Bundl€'s primary bitstream field would point to the contents.html Bitstream, which we know isHTML (check the
format MIME type) and so we know which to serve up first.

The HTML servlet employs atrick to serve up HTML documents without actually modifying the HTML or other
files themselves. Say someone islooking at cont ent s. ht ml from the above example, the URL in their browser
will look likethis:

https://dspace. mt.edu/ htm/1721. 1/ 12345/ contents. ht n

If there'sanimagecaled f i gurel. gi f inthat HTML page, the browser will do HTTP GET on this URL:

https://dspace.mit.edu/ htm/1721.1/12345/figurel.gif

The HTML document servlet can work out which item the user islooking at, and then which Bitstream initiscalled
figurel. gif,andserveup that bitstream. Similar for following links to other HTML pages. Of course all thelinks
and image references have to be relative and not absolute.

HTML documents must be "self-contained”, as explained here [functional.html#html]. Provided that full path
information is known by DSpace, any depth or complexity of HTML document can be served subject to those
contraints. Thisisusually possible with some kind of batch import. If, however, the document has been uploaded one
file at atime using the Web Ul, the path information has been stripped. The system can cope with relative links that
refer to a deeper path, e.g.

<I MG SRC="i mages/figurel.gif">

If the item has been uploaded via the Web submit Ul, in the Bitstream table in the database we have the 'name’ field,
whichwill contain thefilenamewith nopath (f i gur el. gi f ). Wecantill work outwhati mages/ fi gurel. gi f
is by making the HTML document servlet strip any path that comesin from the URL, e.g.
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https://dspace. mt.edu/ htm /1721.1/12345/i mages/figurel. gif

NNANNNNANNN

Strip this

BUT al the filenames (regardless of directory names) must be unique. For example, this wouldn't work:

contents. htnl
chapterl. htm
chapter2. htm
chapterl1 images/figure.qgif
chapter2_images/figure.gif

sincethe HTML document servlet wouldn't know which bitstream to serve up for:

https://dspace.mt.edu/ htm/1721. 1/ 12345/ chapterl1_i mages/figure.gif
https://dspace.mt.edu/ htm/1721. 1/ 12345/ chapter2_i mages/figure.gif

sinceit would just havefi gure. gi f

To prevent "infinite URL spaces' appearing (e.g. if afilef 0o. ht nl linkedtobar/ f 0o. ht m , whichwould link to
bar / bar/f oo. ht i ...) thisbehavior can be configured by setting the configuration property webui . ht m . max-
dept h- guess.

For example, if wereceivearequest for f oo/ bar /i ndex. ht n ,andwehaveabitstreamcalledjusti ndex. ht mi ,
we will serve up that bitstream for the reguest if webui . ht m . max- dept h- guess is 2 or greater. If
webui . ht M . max- dept h- guess is 1 or less, we would not serve that bitstream, as the depth of the file is
greater. If webui . ht m . max- dept h- guess is zero, the request filename and path must always exactly match
the bitstream name. The default value (if that property is not present indspace. cf g) is3.

9.1.7. Thesis Blocking

The submission Ul has an optional feature that came about asaresult of MIT Librariespolicy. If thebl ock. t heses
parameter in dspace. cf g ist r ue, an extra checkbox isincluded in the first page of the submission Ul. This asks
the user if the submissionisathesis. If the user checksthisbox, the submissionis halted (del eted) and an error message
displayed, explaining that DSpace should not be used to submit theses. This feature can be turned off and on, and the
message displayed (/ dspace/ j sp/ submi t/ no-t heses. j sp can belocalized as necessary.

9.2. OAI-PMH Data Provider

The DSpace platform supports the Open Archives Initiative Protocol for Metadata Harvesting [http://
www.openarchives.org/] (OAI-PMH) version 2.0 as a data provider. This is accomplished using the OAIlCat
framework from OCL C [http://www.oclc.org/research/software/oai/cat.shtm].

The DSpace build process builds a Web application archive, [ dspace- sour ce] / bui | d/ oai . war ), in much
the same way as the Web Ul build process described above. The only differences are that the JSPs are not included,
and [ dspace-source]/ et c/ oai - web. xm isused asthe deployment descriptor. This 'webapp' is deployed to
receive and respond to OAI-PMH requests viaHTTP. Note that typically it should not be deployed on SSL (ht t ps:
protocol). In atypical configuration, thisisdeployed at oai , for example:

http://dspace. myu. edu/ oai / request ?ver b=l dentify
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The 'base URL' of this DSpace deployment would be:

http://dspace. myu. edu/ oai / r equest

It is this URL that should be registered with www.openarchives.org [http://www.openarchives.org/]. Note that you
can easily change the 'r equest ' portion of the URL by editing [ dspace- source]/ et ¢/ oai - web. xm and
rebuilding and deploying oai . war .

DSpace provides implementations of the OAICat interfaces Abstract Cat al og, RecordFactory and
Cr osswal k that interface with the DSpace content management APl and harvesting API (in the search subsystem).

Only the basic oai _dc unqgualified Dublin Core metadata set export is enabled by default; this is particularly
easy since al items have qualified Dublin Core metadata. When this metadata is harvested, the qualifiers
are simply stripped; for example, descri pti on. abstract is exposed as unqualified descri pti on. The
descri pti on. provenance fieldishidden, asthis contains privateinformation about the submitter and workflow
reviewers of the item, including their e-mail addresses. Additionally, to keep in line with OAI community practices,
valuesof cont ri but or. aut hor areexposed ascr eat or values.

Other metadata formats are supported as well, using other Crosswal k implementations; consult the
oai cat . properti es file described below. To enable a format, simply uncomment the lines beginning with
Cr osswal ks. *. Multiple formats are allowed, and the current list includes, in addition to unqualified DC: MPEG
DIDL, METS, MODS. Thereis aso an incomplete, experimental qualified DC.

Notethat the current simple DC implementation (or g. dspace. app. oai . QAl DCCr osswal k) doesnot currently
strip out any invalid XML characters that may be lying around in the data. If your database contains a DC value with,
for example, some ASCII control codes (form feed etc.) this may cause OAI harvesters problems. This should rarely
occur, however. XML entities (such as >) are encoded (e.g. to &gt ; )

In addition to theimplementations of the OAICat interfaces, there are two configuration files relevant to OAI support:

oai cat . properties
Thisresidesasatemplatein[ dspace] / confi g/ t enpl at es, andtheliveversioniswrittento[ dspace] /
confi g. You probably won't need to edit this; thei nst al | - conf i gs script fills out the relevant depl oyment-
specific parameters. Y ou might want to changetheear | i est Dat est anp field to accurately reflect the oldest
datestamp in the system. (Notethat thisisthevalue of thel ast _nodi f i ed columninthel t emdatabasetable.)

oai - web. xm
This standard Java Servlet ‘deployment descriptor' is stored in the source as[ dspace- sour ce] / et ¢/ oai -
web. xm , andiswrittento/ dspace/ oai / \EEB- | NF/ web. xmi .

9.2.1. Sets

OAI-PMH allows repositories to expose an hierarchy of setsin which records may be placed. A record can bein zero
or more sets.

DSpace exposes collections as sets. The organization of communities is likely to change over time, and is therefore
aless stable basis for selective harvesting.

Each collection has a corresponding OAI set, discoverable by harvesters via the ListSets verb. The setSpec is the
Handle of the collection, with the:" and /' converted to underscores so that the Handle is alegal setSpec, for example:
hdl _1721.1 1234

Naturally enough, the collection name is also the name of the corresponding set.
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9.2.2. Unique ldentifier

Every item in OAI-PMH data repository must have an unique identifier, which must conform to the URI syntax. As
of DSpace 1.2, Handles are not used; this is because in OAI-PMH, the OAI identifier identifies the metadata record
associated with the resource. The resource is the DSpace item, whose resource identifier is the Handle. In practical
terms, using the Handle for the OAI identifier may cause problemsin the future if DSpace instances share items with
the same Handles; the OAI metadata record identifiers should be different as the different DSpace instances would
need to be harvested separately and may have different metadata for the item.

The OAl identifiers that DSpace uses are of the form:
oai : host nane: handl e

For example:

oai : dspace. nyu. edu: 123456789/ 345

If you wish to use adifferent scheme, this can easily be changed by editing the value of QAl _| D_PREFI X at the top
of the or g. dspace. app. oai . DSpaceQAl Cat al og class. (You do not need to change the code if the above
scheme works for you; the code picks up the host name and Handles automatically from the DSpace configuration.)

9.2.3. Access control

OAI provides no authentication/authorisation details, although these could be implemented using standard HTTP
methods. It is assumed that all access will be anonymous for the time being.

A questioniis, "isal metadata public?' Presently the answer to thisisyes; al metadatais exposed via OAI-PMH, even
if the item has restricted access policies. The reasoning behind thisis that people who do actually have permission to
read arestricted item should still be able to use OAI-based services to discover the content.

If in the future, this 'expose all metadata approach proves unsatisfactory for any reason, it should be possible to
expose only publicly readable metadata. The authorisation system has separate permissions for READing and item
and READing the content (bitstreams) within it. This means the system can differentiate between an item with public
metadata and hidden content, and an item with hidden metadata as well as hidden content. In this case the OAI data
repository should only expose items those with anonymous READ access, so it can hide the existence of records to
the outside world completely. In this scenario, one should be wary of protected items that are made public after atime.
When this happens, the items are "new" from the OAI-PMH perspective.

9.2.4. Modification Date (OAIl Date Stamp)

OAI-PMH harvesters need to know when arecord has been created, changed or deleted. DSpace keeps track of a'last
modified' date for each item in the system, and this date is used for the OAI-PMH date stamp. This means that any
changes to the metadata (e.g. admins correcting afield, or awithdrawal) will be exposed to harvesters.

9.2.5. 'About' Information

As part of each record given out to a harvester, there is an optional, repeatable "about" section which can be filled
out in any (XML-schema conformant) way. Common uses are for provenance and rights information, and there are
schemas in use by OAI communities for this. Presently DSpace does not provide any of this information.

9.2.6. Deletions

DSpace keeps track of deletions (withdrawals). These are exposed via OAl, which has a specific mechansim for
dealing with this. Since DSpace keeps apermanent record of withdrawn items, in the OAI-PMH sense D Space supports
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deletions 'persistently’. Thisis as opposed to ‘transient’ deletion support, which would mean that deleted records are
forgotten after atime.

Once an item has been withdrawn, OAI-PMH harvests of the date range in which the withdrawal occurred will find
the 'deleted' record header. Harvests of a date range prior to the withdrawal will not find the record, despite the fact
that the record did exist at that time.

As an example of this, consider an item that was created on 2002-05-02 and withdrawn on 2002-10-06. A request to
harvest the month 2002-10 will yield the 'record deleted' header. However, a harvest of the month 2002-05 will not
yield the original record.

Note that presently, the deletion of 'expunged' items is not exposed through OAL.

9.2.7. Flow Control (Resumption Tokens)

An OAl data provider can prevent any performance impact caused by harvesting by forcing a harvester to receive data
in time-separated chunks. If the data provider receives a request for alot of data, it can send part of the data with a
resumption token. The harvester can then return later with the resumption token and continue.

DSpace supports resumption tokens for ‘ListRecords OAI-PMH requests. Listldentifiers and ListSets requests do not
produce a particularly high load on the system, so resumption tokens are not used for those requests.

Each OAI-PMH ListRecords request will return at most 100 records. This limit is set at the top of
or g. dspace. app. oai . DSpaceQAl Cat al og. j ava (MAX_RECORDS). A potential issue here is that if a
harvest yields an exact multiple of MAX RECORDS, the last operation will result in a harvest with no recordsinit. It
isunclear from the OAI-PMH specification if thisis acceptable.

When a resumption token is issued, the optional conpl et eLi st Si ze and cur sor attributes are not included.
OAICat sets the expi rat i onDat e of the resumption token to one hour after it was issued, though in fact since
DSpace resumption tokens contain all the information required to continue a regquest they do not actually expire.

Resumption tokens contain all the state information required to continue arequest. The format is:

fromuntil/set Spec/ of f set

fromandunt il arethelSO 8601 dates passed in as part of the original request, and set Spec is also taken from
the original request. of f set isthe number of records that have already been sent to the harvester. For example:

2003-01-01//hdl _1721_1_1234/ 300

This means the harvest is 'from' 2003- 01- 01, has no 'until' date, is for collection hdl:1721.1/1234, and 300 records
have already been sent to the harvester. (Actually, if the original OAI-PMH request doesn't specify a ‘from’ or 'until,
OAICat fillsthem out automatically to '0000-00-00T00:00:00Z' and '9999-12-31T23:59:59Z" respectively. Thismeans
DSpace resumption tokens will always have from and until datesin them.)

9.3. Community and Collection Structure
Importer

This command-line tool gives you the ability to import a community and collection structure directly from a source
XML file. It is executed as follows:

[dspace]/bin/structure-builder -f [source xm] -o [output xm file] -e
[admi nistrator emmil]
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Thiswill examine the contentsof [ sour ce xm ], import the structure into DSpace while logged in as the supplied
administrator, and then output the same structure to the output file, but including the handle for each imported

community and collection as an attribute.

The source xml document needsto be in the following format:

<i nport _structure>
<comuni ty>
<nanme>Comuni ty Nanme</ name>
<descri pti on>Descriptive
t ext </ descri pti on>
<intro>Introductory text</intro>
<copyri ght >Speci al copyri ght
noti ce</ copyri ght >
<si debar >Si debar text </ si debar >
<communi ty>
<nanme>Sub Conmuni ty Nane</nane>
<comunity> ...[ad infinitum..
</ conmmuni ty>
</ conmmuni ty>
<col | ecti on>
<nanme>Col | ecti on Nane</ nanme>
<descri pti on>Descriptive
t ext </ descri pti on>
<intro>Introductory text</intro>
<copyri ght >Speci al copyri ght
noti ce</ copyri ght >
<si debar >Si debar text </ si debar >
<l i cense>Speci al
i cence</I|icense>
<pr ovenance>Pr ovenance
i nf or mati on</ provenance>
</ col |l ecti on>
</ conmmuni ty>
</inport_structure>

The resulting output document will be as follows:

<i nport _structure>
<community identifier="123456789/1">
<nanme>Comuni ty Nanme</ name>
<descri pti on>Descriptive
t ext </ descri pti on>
<intro>Introductory text</intro>
<copyri ght >Speci al copyri ght
noti ce</ copyri ght >
<si debar >Si debar text</si debar>
<community identifier="123456789/2">
<nanme>Sub Conmuni ty Nane</nane>
<comunity identifier="123456789/3"> ...[ad
infinitun... </conmunity>
</ conmmuni ty>
<collection identifier="123456789/4">
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<nane>Col | ecti on Nane</ nane>
<descri pti on>Descriptive
t ext </ descri pti on>
<intro>Introductory text</intro>
<copyri ght >Speci al copyri ght
noti ce</ copyri ght >
<si debar >Si debar text </ si debar >
<l i cense>Speci al
i cence</l|icense>
<pr ovenance>Pr ovenance
i nf or mati on</ provenance>
</ col |l ecti on>
</ conmmuni ty>
</inport_structure>

9.3.1. Limitation

 Currently this does not export community and collection structures, although it should only be a small modification
to makeit do so

9.4. Package Importer and Exporter

This command-line tool gives you access to the Packager plugins. It can ingest a package to create a new DSpace
Item, or disseminate an Item as a package.

To see all the options, invoke it as:

[ dspace]/ bi n/ packager --help

This mode also displays alist of the names of package ingesters and disseminators that are available.

9.4.1. Ingesting

To ingest a package from afile, give the command:

[ dspace]/ bi n/ packager -e wuser -c handle -t packager
pat h

Where user isthe e-mail address of the E-Person under whose authority thisruns; handleisthe Handle of the collection
into which the Item is added, packager is the plugin name of the package ingester to use, and path is the path to the
filetoingest (or " - " to read from the standard input).

Here is an example that loads a PDF file with internal metadata as a package:

/ dspace/ bi n/ packager -e florey@rit.edu -c 1721.2/13 -t pdf
t hesi s. pdf

This exampl e takes the result of retrieving a URL and ingestsit:

wget -O - http://alummt.edu/jarandoni ny-thesis.pdf | \
/ dspace/ bi n/ packager -e florey@rit.edu -c 1721.2/13 -t pdf -
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9.4.2. Disseminating

To disseminate an Item as a package, give the command:

[ dspace]/ bi n/ packager -e wuser -d -i handle -t packager
pat h

Where user isthe e-mail address of the E-Person under whose authority this runs; handle is the Handle of the Item to
disseminate; packager isthe plugin name of the package disseminator to use; and path is the path to the file to create
(or"-" towrite to the standard output). This example writes an Item out asa METS package in the file "454.zip":

/ dspace/ bi n/ packager -e florey@rit.edu -d -i 1721.2/454 -t METS
454. zi p

9.4.3. METS packages

DSpace 1.4 includes apackage disseminator and matching ingester for the DSpace MET S SIP (Submission Information
Package) format. They were created to help end users prepare sets of digital resources and metadata for submission
to the archive using well-defined standards such as METS [http://www.loc.gov/standards/mets/], MODS [http://
www.loc.gov/standards/mods/], and PREMIS [http://www.loc.gov/standards/premis/]. The plugin name is METS by
default, and it uses MODS for descriptive metadata.

The DSpace METS SIP profile is available at: http://ww. dspace. or g/ st andar ds/ METS/ SI P/
profil evlpO/ met si pv1lp0. pdf [http://www.dspace.org/standards/METS/SIP/profilev1p0/metsipv1p0.pdf] .

9.5. Item Importer and Exporter

DSpace hasa set of command line tool s for importing and exporting itemsin batches, using the DSpace simple archive
format. The tools are not terribly robust, but are useful and are easily modified. They also give a good demonstration
of how to implement your own item importer if desired.

9.5.1. DSpace simple archive format

The basic concept behind the DSpace's simple archive format is to create an archive, which is directory full of items,
with a subdirectory per item. Each item directory contains afile for the item's descriptive metadata, and the files that
make up the item.

archive_directory/

i tem 000/
dublin_core.xm -- qualified Dublin Core netadata
contents -- text file containing one |ine per filenane
file_1.doc -- files to be added as bitstreans to the

item

file_2.pdf

item 001/
dublin_core. xm
contents
file_1.png
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Thedubl i n_core. xm filehasthefollowing format, where each Dublin Core el ement hasit's own entry within a
<dcval ue> tagset. There are currently three tag attributes available in the <dcval ue> tagset:

» <el enment > - the Dublin Core element
e <qual i fier>-theeement'squalifier

» <| anguage> - (optional)I SO language code for element

<dubl i n_core>

<dcval ue elenent="title" qualifier="none">A Tale of Two
Cities</dcval ue>

<dcval ue el ement ="dat e"
qual i fier="issued">1990</dcval ue></dublin_core>

t;
<dcval ue elenent="title" qualifier="alternate" |anguage="fr"
">J"aime | es Printenps</dcval ue>
</ dublin_core>

(Note the optional language tag attribute which notifies the system that the optiona titleisin French.)

Thecont ent s filesimply enumerates, onefile per line, the bitstream file names. The bitstream name may optionally
be followed by the sequence:

\ t bundl e: bundl enane

where '\t' is the tab character and 'bundlename’ is replaced by the name of the bundle to which the bitstream should be
added. If no bundleis specified, the bitstream will be added to the 'ORIGINAL' bundle.

9.5.2. Importing Items

Note: Before running the item importer over items previously exported from a DSpace instance, please first refer to
Transferring Items Between DSpace | nstances [application.html#transferitem].

The item importer isin or g. dspace. app. i tem nport. | tem nport,andisrunwiththei nport utility in
the dspace/ bi n directory. Running it with -h gets the current command-line arguments. Another very important
flag is the --test flag, which you can use with any command to simulate all of the actions it will perform without
actually making any changes to your DSpace instance - very useful for validating your item directories before doing
an import. In the importer's arguments you can use either the user's database ID or email address and the eperson 1D,
and the collection's database ID or handle as arguments. Currently with the importer you can add, remove, and replace
itemsin a collection. If you specify more than one collection argument then the items will be imported to multiple
collections, and the first collection specified becomes the "owning" collection. If there is an error and the import is
aborted, there is a--resume flag that you can try to resume the import where you left off after you fix the error.

To add items to a collection with an EPerson as the submitter, type:

[dspace]/bin/inport --add --eperson=joe@ser.com
--collection=collectionlD --source=itens_dir --mapfil e=mapfile

(or by using the short form)
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[dspace]/bin/inmport -a -e joe@ser.com -c collectionlD -s itens_dir
-mmapfile

which would then cycle through the archive directory's items, import them, and then generate a map file which stores
the mapping of item directories to item handles. Save this map file! Using the map file you can then 'unimport’ with
the command:

[dspace]/bin/inport --delete --mapfile=mapfile

The imported items listed in the map file would then be deleted. If you wish to replace previously imported items,
you can give the command:

[ dspace]/bin/inmport --replace --eperson=joe@ser.com
--collection=collectID --source=itenms_dir --mapfile=mapfile

Replacing items uses the map file to replace the old items and still retain their handles.

The importer usually bypasses any workflow assigned to a collection, but adding the --workflow option will route the
imported items through the workflow system.

Theimporter also has a --test flag that will simulate the entire import process without actually doing the import. This
is extremely useful for verifying your import files before doing the import step.

9.5.3. Exporting Items

Theitem exporter can export asingle item or acollection of items, and creates a DSpace simple archive for each item
to be exported. To export a collection's items you type:

[ dspace]/ bi n/ export --type=COLLECTION --id=collID --dest=dest _dir
- - nunber =seq_num

The keyword COLLECTI ON means that you intend to export an entire collection. The ID can either be the database
ID or the handle. The exporter will begin numbering the simple archives with the sequence number that you supply.
To export asingle item use the keyword | TEMand give the item ID as an argument:

[ dspace]/ bin/ export --type=ITEM --id=item D --dest=dest _dir
- - nunber =seq_num

Each exported item will have an additional file in its directory, named 'handl€'. Thiswill contain the handle that was
assigned to the item, and this file will be read by the importer so that items exported and then imported to another
machine will retain the item's original handle.

9.6. Transferring Items Between DSpace
Instances

Where items are to be moved between DSpace instances (for example from atest DSpace into a production DSpace)
the item exporter and item importer can be used in conjunction with a script to assist in this process.

After running the item exporter each dubl i n_cor e. xm file will contain metadata that was automatically added
by DSpace. These fields are as follows:
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* date.accessioned

» date.available

 date.issued

* description.provenance

 format.extent

 format.mimetype

* identifier.uri

In order to avoid duplication of this metadata, run
dspace_nigrate <exported itemdirectory>

prior to running the item importer. Thiswill remove the above metadata items, except for date.issued - if the item has
been published or publicly distributed before and identifier.uri - if it isnot the handle, fromthedubl i n_cor e. xm
fileand remove al handl e files. It will then be safe to run the item exporter. Use

dspace _nigrate --help

for instructions on use of the script.

9.7. Registering (Not Importing) Bitstreams

Registration is an aternate means of incorporating items, their metadata, and their bitstreams into DSpace by taking
advantage of the bitstreams already being in storage accessible to DSpace. An example might be that there is a
repository for existing digital assets. Rather than using the normal interactiveingest process [functional .html#ingest] or
the batch import [functional .html# mportexport] to furnish DSpace the metadata and to upload bitstreams, registration
provides DSpace the metadata and the location of the bitstreams. DSpace uses a variation of the import tool to
accomplish registration.

9.7.1. Accessible Storage

To register an item its bitstreams must reside on storage accessible to DSpace and therefore referenced by an asset
store number in dspace. cf g. The configuration file dspace. cf g establishes one or more asset stores through
the use of an integer asset store number. This number relates to a directory in the DSpace host's file system or a set
of SRB account parameters. This asset store number isdescribed in Thedspace. cf g Configuration Properties File
[configure.html#dspacecfqg] section and inthedspace. cf g fileitself. The asset store number(s) used for registered
items should generally not be the value of the asset st or e. i hconi ng property sinceit is unlikely that that you
will want to mix the bitstreams of normally ingested and imported items and registered items.

9.7.2. Registering Items Using the Item Importer

DSpace uses the same import tool that is used for batch import except that several variations are employed to support
registration. The discussion that follows assumes familiarity with the import tool.

The archive format for registration does not include the actual content files (bitstreams) being registered. The format
is however a directory full of items to be registered, with a subdirectory per item. Each item directory contains afile
for theitem's descriptive metadata (dubl i n_cor e. xm ) and afilelisting the item's content files (cont ent s), but
not the actua content files themselves.
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Thedubl i n_core. xm filefor item registration is exactly the same as for regular item import.

Thecont ent s file, like that for regular item import, lists the item's content files, one content file per line, but each
line has the one of the following formats:

-r -s n-f filepath

-r -s n -f filepath\tbundl e: bundl enane

-r -s n -f filepath\tbundl e: bundl enane\tperm ssions: -[r|w 'group
name'

-r -s n -f filepath\tbundl e: bundl enane\tperm ssions: -[r|w 'group
nane' \tdescri ption: some text

where

» -r indicatesthisisafileto be registered

* -s nindicatesthe asset store number (n)

e -f fil epat hindicatesthe path and name of the content file to be registered (filepath)
* \'t isatab character

* bundl e: bundl enane isan optional bundle name

e permissions: -[r|w 'group nane' isanoptional read or write permission that can be attached to the
bitstream

» description: sone text isanoptiona description field to add to thefile
The bundle, that is everything after the filepath, is optional and is normally not used.

The command line for registration isjust like the one for regular import:

dsrun org. dspace. app.item nport.Item nmport --add
--eperson=j oe@ser.com --collection=collectionlD --source=itens_dir
--mapfil e=mapfile

(or by using the short form)

dsrun org. dspace. app.item nport.ltem nport -a -e joe@ser.com -c
collectionlD -s items_dir -mmapfile

The --workflow and --test flags will function as described in  Importing Items
[application.html#importingitems].

The - - del et e flag will function as described in Importing Items [application.html#importingitems] but the
registered content files will not be removed from storage. See Deleting Registered Items.

The - - r epl ace flag will function as described in Importing Items [application.html#importingitems] but care
should be taken to consider different cases and implications. With old items and new items being registered
or ingested normally, there are four combinations or cases to consider. Foremost, an old registered item
deleted from DSpace using - - r epl ace will not be removed from the storage. See Deleting Registered Items
[application.html#del etingregistereditems]. whereisresides. A new item added to DSpace using - - r epl ace will be
ingested normally or will be registered depending on whether or not it is marked in the cont ent s fileswith the -r.

128


application.html#importingitems
application.html#importingitems
application.html#importingitems
application.html#importingitems
application.html#importingitems
application.html#importingitems
application.html#deletingregistereditems
application.html#deletingregistereditems

DSpace System Documentation:
Application Layer

9.7.3. Internal Identification and Retrieval of Registered
ltems

Once an item has been registered, superficialy it is indistinguishable from items ingested interactively or by batch
import. But internally there are some differences:

First, the randomly generated internal 1D is not used because DSpace does not control the file path and name of the
bitstream. Instead, the file path and name are that specified inthecont ent s file.

Second, the st or e_nunber column of the bitstream database row contains the asset store number specified in the
cont ent s file.

Third, thei nt er nal _i d column of the bitstream database row containsaleading flag (- R) followed by theregistered
file path and name. For example, - Rf i | epat h wheref i | epat h isthefile path and name relative to the asset store
corresponding to the asset store number. The asset store could be traditional storage in the DSpace server'sfile system
or an SRB account.

Fourth, an MD5 checksum is calculated by reading the registered file if it isin local storage. If the registerd fileisin
remote storage (say, SRB) a checksum is calulated on just the file name! Thisis an efficiency choice since registering
alarge number of large files that arein SRB would consume substantial network resources and time. A future option
could be to have an SRB proxy process calculate MD5s and store them in SRB's metadata catalog (MCAT) for rapid
retrieval. SRB offers such an option but it's not yet in production release.

Registered items and their bitstreams can be retrieved transparently just like normally ingested items.

9.7.4. Exporting Registered Items

Registered items may be exported as described in Exporting Items. If so, the export directory will contain actual copies
of the files being exported but the linesin the contents file will flag the files as registered. This means that if DSpace
items are "round tripped” (see Transferring Items Between DSpace Instances) using the exporter and importer, the
registered filesin the export directory will again registered in DSpaceinstead of being uploaded and ingested normally.

9.7.5. METS Export of Registered Items

The METS Export Tool can also be used but note the cautions described in that section and note that MD5 values for
items in remote storage are actually MD5 values on just the file name.

9.7.6. Deleting Registered Items
If a registered item is deleted from DSpace, either interactively or by using the - - del ete or - -repl ace
flags described in Importing Items [application.html#importingitems], the item will disappear from DSpace but it's

registered content fileswill remain in place just asthey were prior to registration. Bitstreams not registered but added
by DSpace as part of registration, such asl i cense. t xt files, will be deleted.

9.8. METS Tools

The experimental (incomplete) METS export tool writes DSpace items to a filesystem with the metadata held in a
more standard format based on METS.

9.8.1. The Export Tool

The METS export tool isinvoked viathe command line like this:

129


application.html#importingitems
application.html#importingitems

DSpace System Documentation:
Application Layer

[ dspace] / bi n/ dsrun org. dspace. app. net s. METSExpor t
--help

The tool can export an individual item, the items within a given collection, or everything in the DSpace instance. To
export an individual item, use:

[ dspace]/ bi n/dsrun org. dspace. app. nets. METSExport --item
[ handl e]

To export theitemsin collection hdl : 123. 456/ 789, use:

[ dspace]/ bi n/ dsrun org. dspace. app. nets. METSExport --coll ection
hdl : 123. 456/ 789

To export al the items DSpace, use:

[ dspace] / bi n/dsrun org. dspace. app. net s. METSExpor t
--all

With any of the above forms, you can specify the base directory into which the items will be exported, using - -
destination [directory].If thisparameter is omitted, the current directory is used.

9.8.2. The AIP Format

Each exported item is written to a separate directory, created under the base directory specified in the command-line
arguments, or in the current directory if - - desti nat i on is omitted. The name of each directory is the Handle,
URL-encoded so that the directory nameis'legal’.

Withineachitemdirectory isanet s. xm filewhich containsthe MET S-encoded metadatafor theitem. Bitstreamsin
the item are also stored in the directory. Their filenames are their MD5 checksums, firstly for easy integrity checking,
and also to avoid any problems with 'special characters' in the filenames that were legal on the original filing system
they came from but are illegal in the server filing system. The net s. xmi file includes XLink pointers to these
bitstream files.

An example AIP might look like this:
* hdl ¥8A123456789%2F8/
e mets. xm -- METS metadata
e 184BE8B4F293342 -- bitstream
» 3F9AD0389CB821
* 135FB82113C32D
The contents of the METSintheret s. xni fileare asfollows:

» A dndSec (descriptive metadata section) containing the item's metadata in M etadata Object Description Schema
(MODS) [http://www.loc.gov/standards/mods/] XML. The Dublin Core descriptive metadata is mapped to MODS
since there is no official qualified Dublin Core XML schema in existence as of yet, and the Library Application
Profile of DC that DSpace uses includes some qualifiers that are not part of the DCMI Metadata Terms [http://
dublincore.org/documents/dcmi-terms/].
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AnandSec (administrative metadata section), which contains the arights metadata element, which inturn contains
the base64-encoded deposit license (the license the submitter granted as part of the submission process).

A fil eSec containing alist of the bitstreams in the item. Each bundle congtitutesaf i | eG p. Each bitstream is
represented by af i | e element, which contains an FLocat element with a simple XLink to the bitstream in the
same directory asthenet s. xmi file. Thef i | e attributes consist of most of the basic technical metadata for the
bitstream. Additionally, for those bitstreamsthat are thumbnails or text extracted from another bitstream in theitem,
those 'derived' bitstreams have the same GROUPI D as the bitstream they were derived from, in order that clients
understand that there is arelationship.

The ONNERI D of each fi | e is the 'persistent’ bitstream identifier [functional.html#bitstream ids] assigned by
the DSpace instance. The | D and GROUPI D attributes consist of the item's Handle, together with the bitstream's
sequence I D, which underscores used in place of dots and slashes. For example, abitstream with sequence ID 24, in
theitemhdl : 123. 456/ 789 will havethel D123 456 789 24. Thisisbecause | D and GROUPI D attributes
must be of typexsd: i d.

9.8.3. Limitations

No corresponding import tool yet

No st r uct nap section

Some technical metadata not written, e.g. the primary bitstream in abundle, original filenames or descriptions.
Only the MIME type is stored, not the (finer grained) bitstream format.

Dublin Core to MODS mapping is very simple, probably needs verification

9.9. MediaFilters: Transforming DSpace
Content

DSpace can apply filters to content/bitstreams, creating new content. Filters are included that extract text for
full-text searching, and create thumbnails for items that contain images. The media filters are controlled by
the Medi aFi | t er Manager which traverses the asset store, invoking the Medi aFi | ter or Format Fi |l ter
classes on bitstreams. The media filter plugin configuration fi | t er. pl ugi ns in dspace. cf g contains a list
of al enabled media/format filter plugins (see Configuring Media Filters [configure html#mediafilters] for more
information). The mediafilter system isintended to be run from the command line (or regularly as a cron task):

[dspace]/bin/filter-nedia

With no options, this traverses the asset store, applying media filters to bitstreams, and skipping bitstreams that have
already been filtered.

Available Command-Line Options:

Help:[dspace]/bin/filter-nedia -h
* Display help message describing all command-line options.
Forcemode: [ dspace]/bin/filter-nmedia -f

o Apply filters to ALL bitstreams, even if they've already been filtered. If they've already been filtered, the
previoudly filtered content is overwritten.

131


functional.html#bitstream_ids
functional.html#bitstream_ids
configure.html#mediafilters
configure.html#mediafilters

DSpace System Documentation:
Application Layer

 ldentifier mode: [ dspace]/bin/filter-nmedia -i 123456789/ 2

» Restrict processing to the community, collection, or item named by the identifier - by default, all bitstreams of
al items in the repository are processed. The identifier must be a Handle, not a DB key. This option may be
combined with any other option.

* Maximum mode: [ dspace]/bin/filter-nedia -m 1000

 Suspend operation after the specified maximum number of items have been processed - by default, no limit exists.
This option may be combined with any other option.

* No-Indexmode: [ dspace]/bin/filter-media -n

» Suppressindex creation - by default, anew search index is created for full-text searching. This option suppresses
index creation if you intend to runi ndex- al | elsewhere.

e Plugin mode : [dspace]/bin/filter-media -p "PDF Text Extractor","Wrd Text
Extractor”

e Apply ONLY the filter plugin(s) listed (separated by commas). By default all named filters listed in the
filter.plugins fied of dspace. cf g are applied. This option may be combined with any other option.
WARNING: multiple plugin names must be separated by a comma (i.e. ',') and NOT a comma followed by a

space(i.e.',").
o Skipmode: [dspace]/bin/filter-nedia -s 123456789/ 9, 123456789/ 100

» SKIP the listed identifiers (separated by commas) during processing. The identifiers must be Handles (not DB
Keys). They may refer to items, collections or communities which should be skipped. This option may be
combined with any other option. WARNING: multipleidentifiers must be separated by acommac(i.e.',) and NOT
acommafollowed by aspace (i.e.', ).

* NOTE: If you have a large number of identifiers to skip, you may maintain this comma-separated list within a
separatefile(e.g.fil ter-skiplist.txt),andcall it similar to the following:

e [dspace]/bin/filter-media -s "less filter-skiplist.txt"
e Verbosemode: [ dspace]/bin/filter-nmedia -v
* Verbose mode - print all extracted text and other filter detailsto STDOUT.

Adding your own filters is done by creating a class which inplenents the
org. dspace. app. nedi afilter. Format Fi | t er interface. See the Creating a new Media Filter
[configure.htmi#newfilter] topic and comments in the source file FormatFilter.java for more information. In theory
filters could be implemented in any programming language (C, Perl, etc.) However, they need to be invoked by the
Java code in the Media Filter class that you create.

9.10. Sub-Community Management

DSpace provides an administrative tool - ‘CommunityFiliator' - for managing community sub-structure. Normally this
structure seldom changes, but prior to the 1.2 release sub-communities were not supported, so this tool could be used
to place existing pre-1.2 communities into a hierarchy. It has two operations, either establishing a community to sub-
community relationship, or dis-establishing an existing relationship.

The familiar parent/child metaphor can be used to explain how it works. Every community in DSpace can be either a
'parent’ community - meaning it has at | east one sub-community, or a'child' community - meaning it isasub-community
of another community, or both or neither. In theseterms, an ‘orphan’ isacommunity that lacks aparent (although it can
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be a parent); 'orphans' are referred to as 'top-level' communities in the DSpace user-interface, since there is no parent
community 'above’ them. The first operation - establishing a parent/child relationship - can take place between any
community and an orphan. The second operation - removing aparent/child rel ationship - will make the child an orphan.

Using the dsrun utility in the dspace/bin directory, the establish operation looks like this:

dsrun org. dspace. adm ni ster. Communi tyFiliator --set --parent=parentlD
--child=childlID

(or using the short form)

dsrun org. dspace. adm ni ster. CommunityFiliator -s -p parentID -c
childl D

where '-s or '--set' means establish a relationship whereby the community identified by the '-p' parameter becomes
the parent of the community identified by the '-c' parameter. Both the ‘parentID' and 'childID' values may be handles
or database I1Ds.

The reverse operation looks like this:

dsrun org. dspace. adm ni ster. Conmuni tyFiliator --renove
--parent=parent| D --chil d=childl D

(or using the short form)

dsrun org. dspace. adm ni ster. CommunityFiliator -r -p parentlD -c
childl D

where '-r' or '--remove’ means dis-establish the current relationship in which the community identified by 'parentl D'
isthe parent of the community identified by ‘childID'. The outcome will be that the 'childID' community will become
an orphan, i.e. atop-level community.

If the required constraints of operation are violated, an error message will appear explaining the problem, and no
change will be made. An example in aremoval operation, where the stated child community does not have the stated
parent community as its parent: "Error, child community not a child of parent community"”.

It is possible to effect arbitrary changes to the community hierarchy by chaining the basic operations together. For
example, to move a child community from one parent to another, ssmply perform a 'remove' from its current parent
(which will leave it an orphan), followed by a'set’ to its new parent.

It isimportant to understand that when any operation is performed, all the sub-structure of the child community follows
it. Thus, if achild hasitself children (sub-communities), or collections, they will al move with it to its new 'location'
in the community tree.
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10.1. Core Classes

Theor g. dspace. cor e package provides some basic classes that are used throughout the DSpace code.

10.1.1. The Configuration Manager
(Confi gurati onManager)

The configuration manager is responsible for reading the main dspace. cf g propertiesfile, managing the 'template
configuration files for other applications such as Apache, and for obtaining the text for e-mail messages.

The systemisconfigured by editing therelevant filesin/ dspace/ conf i g, asdescribed in the configuration section
[configure.html].

When editing configuration filesfor applicationsthat DSpace uses, such asApache, remember to edit thefilein/
dspace/config/templates and then run /dspace/bin/install-configs rather than editing the'live' version directly!

The Conf i gur ati onManager class can aso beinvoked as acommand line tool, with two possible uses:

[ dspace/ bi n/install-configs

This processes and installs configuration files for other applications, as described in the configuration section
[configure.html#templates).

[ dspace/ bi n/ dsrun
or g. dspace. core. Confi gur ati onManager -property
property. nane

This writes the value of pr operty. name from dspace. cf g to the standard output, so that shell scripts can
accessthe DSpace configuration. For an example, see/ dspace/ bi n/ st art - handl e- ser ver . If theproperty
has no value, nothing is written.

10.1.2. Constants

This class contains constants that are used to represent types of object and actions in the database. For example,
authorization policies can relate to objects of different types, so the r esour cepol i cy table has columns
resour ce_i d, which is the internal 1D of the object, and r esour ce_t ype_i d, which indicates whether the
object isanitem, collection, bitstream etc. Thevalue of r esour ce_t ype_i d istaken fromthe Const ant s class,
for example Const ant s. | TEM
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10.1.3. Context

The Cont ext classis centra to the DSpace operation. Any code that wishes to use the any API in the business|ogic
layer must first create itself a Cont ext object. Thisis akin to opening a connection to a database (which isin fact
one of the things that happens.)

A context object is involved in most method calls and object constructors, so that the method or object has access
to information about the current operation. When the context object is constructed, the following information is
automatically initialized:

A connection to the database. This is a transaction-safe connection. i.e. the 'auto-commit' flag is set to false.

« A cache of content management APl objects. Each time a content object is created (for example |t em or
Bi t st rean) it is stored in the Cont ext object. If the object is then requested again, the cached copy is used.
Apart from reducing database use, this addresses the problem of having two copies of the same object in memory
in different states.

The following information is also held in a context object, though it is the responsiblity of the application creating
the context object to fill it out correctly:

» The current authenticated user, if any

» Any 'special groups the user isamember of. For example, a user might automatically be part of a particular group
based on the IP address they are accessing DSpace from, even though they don't have an e-person record. Such a
group is called a'special group'.

» Any extrainformation from the application layer that should be added to log messages that are written within this
context. For example, the Web Ul adds a session ID, so that when the logs are analysed the actions of a particular
user in a particular session can be tracked.

» A flag indicating whether authorization should be circumvented. This should only be used in rare, specific
circumstances. For example, when first installing the system, there are no authorized administrators who would be
able to create an administrator account!

As noted above, the public API is trusted, so it is up to applications in the application layer to use this flag
responsibly.

Typical use of the context object will involve constructing one, and setting the current user if one is authenticated.
Severa operations may be performed using the context object. If all goes well, conpl et e is called to commit the
changes and free up any resources used by the context. If anything has gone wrong, abor t is called to roll back any
changes and free up the resources.

Y ou should always abor t acontext if any error happens during its lifespan; otherwise the data in the system may be
left in an inconsistent state. You can also comi t acontext, which meansthat any changes are written to the database,
and the context is kept active for further use.

10.1.4. Email

Sending e-mails is pretty easy. Just use the configuration manager's get Emai | method, set the arguments and
recipients, and send.

The email texts are stored in /dspace/config/emails. They are processed by the standard
j ava. t ext. MessageFor mat . At thetop of each e-mail are listed the appropriate arguments that should befilled
out by the sender. Example usage is shown inthe or g. dspace. cor e. Enai | Javadoc APl documentation.
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10.1.5. LogManager

Thelog manager consists of a method that creates a standard log header, and returnsit as a string suitable for logging.
Note that this class does not actually write anything to the logs; the log header returned should be logged directly by
the sender using an appropriate Log4J call, so that information about where the logging is taking place is also stored.

The level of logging can be configured on a per-package or per-class basis by editing / dspace/ confi g/
tenpl at es/ | og4j . properti es andthenexecuting/ dspace/ bi n/i nstal | - confi gs. Youwill needto
stop and restart Tomcat for the changes to take effect.

A typica log entry looks like this:

2002-11-11 08:11:32,903 |INFO org.dspace. app.webui .servl et. DSpaceServlet @
anonynous: sessi on_i d=BD84E7C194C2CF4BDOEC3A6CAD0142BB: vi ew_i t em handl e=1721. 1/ 1686

Thisis breaks down like this:

Date and time, milliseconds 2002-11-11 08: 11: 32, 903

Level (FATAL, WARN, | NFOor DEBUG) I NFO

Javaclass or g. dspace. app. webui . servl et . DSpaceSer vl et
@

User email or anonynous anonynous

Extralog info from context sessi on_i d=BD84E7C194C2CF4BDOEC3A6CADO142BB

Action view item

Extrainfo handl e=1721. 1/ 1686

The above format allows the logs to be easily parsed and analysed. The/ dspace/ bi n/ | og-r eport er scriptis
asimpletool for analysing logs. Try:
/ dspace/ bin/l og-reporter --help

It'sagood ideato 'nice' thislog reporter to avoid an impact on server performance.

10.1.6. Utils

Ut i | s comtains miscellaneous utility method that are required in a variety of places throughout the code, and thus
have no particular 'home' in a subsystem.

10.2. Content Management API

The content management API package or g. dspace. cont ent contains Java classes for reading and manipulating
content stored in the DSpace system. Thisisthe API that components in the application layer will probably use most.

Classes corresponding to the main elements in the DSpace data model [functional.html#data_model] (Comruni ty,
Col I ection,ltemBundl e andBi t st r ean) are sub-classes of the abstract class DSpaceCbj ect . Thel t em
object handles the Dublin Core metadata record.
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Each class generally has one or more static f i nd methods, which are used to instantiate content objects. Constructors
do not have public access and are just used internally. The reasons for this are;

 "Constructing" an object may be misconstrued as the action of creating an object in the DSpace system, for example
one might expect something like:

Cont ext dsContent = new Context();
Itemnyltem = new Iten{context, id)

to construct a brand new item in the system, rather than simply instantiating an in-memory instance of an object
in the system.

» fi nd methods may often be called with invalid IDs, and return nul | in such a case. A constructor would have
to throw an exception in this case. A nul | return value from a static method can in general be dealt with more
simply in code.

« If an instantiation representing the same underlying archival entity already exists, the f i nd method can simply
return that same instantiation to avoid multiple copies and any inconsistencies which might result.

Col | ecti on, Bundl e and Bi t st r eamdo not have cr eat e methods; rather, one has to create an object using
the relevant method on the container. For example, to create acollection, onemust invokecr eat eCol | ecti on on
the community that the collection isto appear in:

Context context = new Context();
Conmuni ty existingConmunity = Comunity.find(context, 123);
Col I ection nyNewCol | ection = existingConmunity.createCollection();

The primary reason for this is for determining authorization. In order to know whether an e-person may create an
object, the system must know which container the object is to be added to. It makes no sense to create a collection
outside of a community, and the authorization system does not have a policy for that.

Itens are first created in the form of an implementation of | nProgressSubm ssion. An
I nProgr essSubm ssi on represents an item under construction; once it is complete, it is installed into the
main archive and added to the relevant collection by the | nstal | I t emclass. The or g. dspace. cont ent
package provides an implementation of | nPr ogr essSubmi ssi on caled Wr kspacel t em this is a simple
implementation that contains some fields used by the Web submission Ul. The or g. dspace. wor kf | ow also
contains an implementation called Wor kf | ow t emwhich represents a submission undergoing a workflow process.

In the previous chapter there is an overview of the item ingest process [functional.html#ingest] which should clarify
the previous paragraph. Also see the section on the workflow system.

Conmmuni ty and Bi t st r eanfor mat do have static cr eat e methods; one must be a site administrator to have
authorization to invoke these.

10.2.1. Other Classes

Classes whose hame begins DC are for manipulating Dublin Core metadata, as explained below.

The For mat | dent i fi er class attempts to guess the bitstream format of a particular bitstream. Presently, it does
thissimply by looking at any file extension in the bitstream name and matching it up with the file extensions associated
with bitstream formats. Hopefully this can be greatly improved in the future!

Theltem t erat or classallowsitemsto be retrieved from storage one at atime, and is returned by methods that
may return alarge number of items, more than would be desirable to have in memory at once.
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Thel t emConpar at or classisanimplementation of thestandardj ava. uti | . Conpar at or that can be used to
compare and order items based on a particular Dublin Core metadata field.

10.2.2. Modifications

When creating, modifying or for whatever reason removing data with the content management AP, it isimportant to
know when changes happen in-memory, and when they occur in the physical DSpace storage.

Primarily, one should note that no change made using a particular or g. dspace. cor e. Cont ext object will
actually be made in the underlying storage unless conpl et e or conmi t isinvoked on that Cont ext . If anything
should go wrong during an operation, the context should always be aborted by invoking abor t , to ensure that no
inconsistent state is written to the storage.

Additionally, some changes made to objects only happen in-memory. In these cases, invoking the updat e method
linesup thein-memory changesto occur in storagewhenthe Cont ext iscommitted or completed. In general, methods
that change any [metaldata field only make the change in-memory; methods that involve relationships with other
objectsin the system line up the changes to be committed with the context. See individual methodsin the API Javadoc.

Some examplesto illustrate this are shown below:

Will change storage

Cont ext context = new Context();

Bitstreamb = Bitstream find(context,
1234);

b. set Nane("newfile.txt");

b. updat e();

context.conplete();

Will not change storage (context aborted)

Cont ext context = new Context();

Bitstreamb = Bitstream find(context,
1234);

b. set Nane("newfile.txt");

b. update();

cont ext . abort();

The new name will not be stored since updat e was not

Cont ext context = new Context(); invoked
Bitstreamb = Bitstream find(context,
1234);

b. set Nane("newfile.txt");
context.conplete();

The bitstream will be included in the bundle, since

Cont ext context = new Context(); updat e doesn't need to be called
Bitstream bs = Bitstream find(context,

1234);
Bundl e bnd = Bundl e. find(context,

5678);

bnd. add(bs);
cont ext . conpl ete();

10.2.3. What's In Memory?

I nstantiating some content objects also causes other content objects to be loaded into memory.
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Instantiating a Bi t st r eamobject causes the appropriate Bi t st r eanfor mat object to be instantiated. Of course
the Bi t st r eamobject does not load the underlying bits from the bitstream store into memory!

Instantiating aBundl e object causesthe appropriate Bi t st r eamobjects (and hence Bi t st r eantor nat s) to be
instantiated.

Instantiating an | t emobject causes the appropriate Bundl e objects (etc.) and hence Bi t st r eanfor mat sto be
instantiated. All the Dublin Core metadata associated with that item are also loaded into memory.

The reasoning behind this is that for the vast majority of cases, anyone instantiating an item object is going to need
information about the bundles and bitstreamswithin it, and this methodol ogy allowsthat to be donein the most efficient
way and is simple for the caller. For example, in the Web Ul, the servlet (controller) needs to pass information about
an item to the viewer (JSP), which needs to have all the information in-memory to display the item without further
accesses to the database which may cause errors mid-display.

You do not need to worry about multiple in-memory instantiations of the same object, or any inconsistenties
that may result; the Cont ext object keeps a cache of the instantiated objects. The f i nd methods of classes in
or g. dspace. cont ent will use acached object if one exists.

It may bethat in enough casesthis automatic instantiation of contained objects reduces performancein situationswhere
it isimportant; if this proves to be true the APl may be changed in the future to include al oadCont ent s method
or somesuch, or perhaps a Boolean parameter indicating what to do will be added to the f i nd methods.

When a Cont ext object is completed, aborted or garbage-collected, any objects instantiated using that context are
invalidated and should not be used (in much the same way an AWT button is invalid if the window containing it is
destroyed).

10.2.4. Dublin Core Metadata

The DCVal ue classis asimple container that represents a single Dublin Core element, optional qualifier, value and
language. Note that since DSpace 1.4 the Met adat aVal ue and associated classes are preferred (see Support for
Other Metadata Schemas). The other classes starting with DC are utility classes for handling types of data in Dublin
Core, such as people's names and dates. As supplied, the DSpace registry of elements and qualifiers corresponds
to the Library Application Profile [http://www.dublincore.org/documents/2002/09/24/library-application-profilef] for
Dublin Core. It should be noted that these utility classes assume that the values will be in a certain syntax, which will
be true for all data generated within the DSpace system, but since Dublin Core does not always define strict syntax,
this may not be true for Dublin Core originating outside DSpace.

Below is the specific syntax that DSpace expects various fields to adhere to:

Element Qualifier Syntax Helper Class

date Any or unqualified ISO 8601 in the UTC|DCDat e
time zone, with either year,
month, day, or second
precision. Examples:

2000 2002- 10
2002- 08- 14

1999- 01- 01T14: 35: 23¢

contri butor Any or unqualified In general last name,|DCPer sonName
then a comma, then first
names, then any additional
information like "Jr.". If
the contributor is an
organization, then simply
the name. Examples:
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Doe, John Snith,
John Jr. van Dyke,
Dick Massachusetts

Institute of
Technol ogy
| anguage i so A two letter code taken 1ISO|DCLanguage

639, followed optionally
by a two letter country
code taken from 1SO 3166.
Examples:

en fr en_US

relation i spartof series The series name, following|DCSer i esNunber
by a semicolon followed by
the number in that series.
Alternatively, just free text.
MT-TR; 1234 Wy
Report Seri es;
ABC- 1234 NS1234

10.2.5. Support for Other Metadata Schemas

To support additional metadata schemas a new set of metadata classes have been added. These are backwards
compatible with the DC classes and should be used rather than the DC specific classes whereever possible. Note that
hierarchical metadata schemas are not currently supported, only flat schemas (such as DC) are able to be defined.

The Met adat aFi el d class describes a metadata field by schema, element and optiona qualifier. The value of a
Met adat aFi el d is described by a Met adat aVal ue which is roughly equivalent to the older DCVal ue class.
Finally the Met adat aSchema classis used to describe supported schemas. The DC schemais supported by default.
Refer to the javadoc for method details.

10.2.6. Packager Plugins

The Packager plugins let you ingest a package to create a new DSpace Object, and disseminate a content Object as a
package. A package is simply a data stream; its contents are defined by the packager plugin's implementation.

To ingest an object, which is currently only implemented for Items, the sequence of operationsis:
1. Get aninstance of the chosen Packagel ngest er plugin.

2. Locate a Collection in which to create the new Item.

3. Call itsi ngest method, and get back aWbr kspacel t em

The packager aso takes a PackagePar anet er s object, which is a property list of parameters specific to that
packager which might be passed in from the user interface.

Here is an example package ingestion code fragment:

Col l ection collection = find target
col [ ection

| nput Stream source = ...,

PackagePar anmeters paranms = ...;

String license = null;
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Packagel ngester sip = (Packagel ngester) Pl ugi nManager
. get NamedPl ugi n( Packagel ngester. cl ass, packageType);

Wor kspaceltemw = sip.ingest(context, collection, source,
parans, |icense);

Here is an example of a package dissemination:

Qut put St ream destination = ...;
PackagePar anmeters paranms = ...;
DSpacenj ect dso = ...;

Packagel ngester dip = (PackageDi ssemni nator) Pl ugi nManager
. get NanmedPl ugi n( PackageDi ssemi nat or. cl ass, packageType);

di p. di ssem nat e(context, dso, parans, destination);

10.3. Plugin Manager

The PluginManager is a very simple component container. It creates and organizes components (plugins), and helps
select aplugin in the cases where there are many possible choices. It aso gives some limited control over thelifecycle
of aplugin.

10.3.1. Concepts

The following terms are important in understanding the rest of this section:

Plugin Interface A Java interface, the defining characteristic of a plugin. The consumer of a plugin asks for its
plugin by interface.

Plugin ak.a. Component, thisis an instance of a classthat implements a certain interface. It isinterchangeable with
other implementations, so that any of them may be "plugged in", hence the name. A Plugin is an instance of any
class that implements the plugin interface.

Implementation class The actual class of aplugin. It may implement several plugin interfaces, but must implement
at least one.

Name Plugin implementations can be distinguished from each other by name, a short String meant to symbolically
represent the implementation class. They are called "named plugins’. Pluginsonly need to be named when the caller
has to make an active choice between them.

SelfNamedPlugin class Plugins that extend the Sel f NamedPl ugi n class can take advantage of additional
features of the Plugin Manager. Any class can be managed as a plugin, so it is not necessary, just possible.

Reusable Reusable plugins are only instantiated once, and the Plugin Manager returns the same (cached) instance
whenever that same plugin is requested again. This behavior can be turned off if desired.

10.3.2. Using the Plugin Manager

Types of Plugin

The Plugin Manager supports three different patterns of usage:
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1. Singleton Plugins There is only one implementation class for the plugin. It isindicated in the configuration. This
type of plugin chooses an implementation of aservice, for the entire system, at configuration time. Y our application
just fetches the plugin for that interface and gets the configured-in choice. See the getSinglePlugin() method.

2. Sequence Plugins You need a sequence or series of plugins, to implement a mechanism like Stackable
Authentication or a pipeline, where each plugin is called in order to contribute its implementation of a process to
the whole. The Plugin Manager supports this by letting you configure a sequence of plugins for a given interface.
See the getPluginSequence() method.

3. Named Plugins Use a named plugin when the application has to choose one plugin implementation out of many
available ones. Each implementation is bound to one or more names (symbolic identifiers) in the configuration.

Thenameisjust astring to be associated with the combination of implementation classand interface. It may contain
any characters except for comma(,) and equals (=). It may contain embedded spaces. Commais a special character
used to separate names in the configuration entry.

Names must be unique within an interface: No plugin classes implementing the same interface may have the same
name.

Think of plugin names as a controlled vocabulary -- for a given plugin interface, there is a set of names for which
plugins can be found. The designer of a Named Plugin interface is responsible for deciding what the name means
and how to derive it; for example, names of metadata crosswalk plugins may describe the target metadata format.

See the getNamedPlugin() method and the getPluginNames() methods.

Self-Named Plugins

Named plugins can get their names either from the configuration or, for a variant called self-named plugins, from
within the plugin itself.

Self-named plugins are necessary because one plugin implementation can be configured itself to take on many
"personalities’, each of which deservesits own plugin name. It is already managing its own configuration for each of
these personalities, so it makes senseto allow it to export them to the Plugin Manager rather than expecting the plugin
configuration to be kept in sync with it own configuration.

An example helps clarify the point: Thereisanamed plugin that does crosswalks, call it Cr osswal kPl ugi n. It has
several implementations that crosswalk some kind of metadata. Now we add a new plugin which uses X SL stylesheet
transformation (XSLT) to crosswalk many types of metadata-- so the single plugin can act like many different plugins,
depending on which stylesheet it employs.

This XSLT-crosswalk plugin has its own configuration that maps a Plugin Name to a stylesheet -- it has to, since of
course the Plugin Manager doesn't know anything about stylesheets. It becomes a self-named plugin, so that it reads
its configuration data, gets the list of names to which it can respond, and passes those on to the Plugin Manager.

When the Plugin Manager creates an instance of the XSLT-crosswalk, it records the Plugin Name that was responsible
for that instance. The plugin can look at that Name later in order to configureitself correctly for the Name that created
it. Thismechanismisall part of the SelfNamedPlugin class which is part of any self-named plugin.

Obtaining a Plugin Instance

The most common thing you will do with the Plugin Manager is obtain an instance of a plugin. To request a plugin,
you must always specify the plugin interface you want. Y ou will also supply a name when asking for anamed plugin.

A sequence plugin is returned as an array of Obj ect ssinceit isactually an ordered list of plugins.

See the getSinglePlugin(), getPluginSequence(), getNamedPlugin() methods.
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Lifecycle Management

When Pl ugi nManager fulfillsarequest for aplugin, it checks whether the implementation classis reusable; if so,
it creates one instance of that class and returnsit for every subsequent request for that interface and name. If it is not
reusable, a new instance is always created.

For reasons that will become clear later, the manager actually caches a separate instance of an implementation class
for each name under which it can be requested.

You can ask the Pl ugi nManager to forget about (decache) a plugin instance, by releasing it. See the
PluginM anager.rel easePlugin() method. The manager will drop its reference to the plugin so the garbage collector can
reclaim it. The next time that plugin/name combination is requested, it will create a new instance.

Getting Meta-Information

The Pl ugi nManager can list all the names of the Named Plugins which implement an interface. Y ou may need
this, for example, to implement a menu in a user interface that presents a choice among al possible plugins. See the
getPluginNames() method.

Note that it only returnsthe plugin name, so if you need a more sophisticated or meaningful "label” (i.e. akey into the
18N message catal og) then you should add a method to the plugin itself to return that.

10.3.3. Implementation

Note: The Pl ugi nManager refers to interfaces and classes internally only by their names whenever possible, to
avoid loading classes until absolutely necessary (i.e. to create an instance). As you'll see below, self-named classes
still have to be loaded to query them for names, but for the most part it can avoid loading classes. This saves alot of
time at start-up and keeps the VM memory footprint down, too. As the Plugin Manager gets used for more classes,
thiswill become a greater concern.

The only downside of "on-demand" loading is that errors in the configuration don't get discovered right away. The
solutionisto call thecheckConf i gur ati on() method after making any changes to the configuration.

PluginManager Class

The Pl ugi nManager classisyour main interface to the Plugin Manager. It behaves like a factory class that never
gets instantiated, so its public methods are static.

Here are the public methods, followed by explanations:

static Object getSinglePlugin(Cdass intface)
t hrows Pl ugi nConfi gurationError;

Returns an instance of the singleton (single) plugin implementing the given interface. There must be exactly one
single plugin configured for this interface, otherwisethe Pl ugi nConf i gur at i onEr r or isthrown.

Note that thisis the only "get plugin” method which throws an exception. It is typically used at initialization time
to set up a permanent part of the system so any failureisfatal.

Seethepl ugi n. si ngl e configuration key for configuration details.

e static bject[] getPluginSequence(C ass intface); Returns instances of al plugins that
implement the interfacei nt f ace, inan Ar r ay. Returns an empty array if no there are no matching plugins.
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The order of the pluginsin the array is the same as their class namesin the configuration's value field.
Seethepl ugi n. sequence configuration key for configuration details.

static Cbject get NamedPl ugi n(Cl ass i ntface, String name); Returnsaninstanceof aplugin
that implements the interface i nt f ace and is bound to a name matching name. If there is no matching plugin, it
returns null. The names are matched by St ri ng. equal s() .

Seethepl ugi n. nanmed and pl ugi n. sel f named configuration keys for configuration details.

static void rel easePl ugi n(Obj ect pl ugi n); Tellsthe Plugin Manager to let go of any references
to areusable plugin, to prevent it from being given out again and to allow the object to be garbage-collected. Call
this when a plugin instance must be taken out of circulation.

static String[] getAllPlugi nNanes(C ass intface); Returnsall of the names under which a
named plugin implementing the interfacei nt f ace can be requested (with get NanmedPl ugi n() ). Thearray is
empty if there are no matches. Use this to populate a menu of pluginsfor interactive selection, or to document what
the possible choices are.

The names are NOT returned in any predictable order, so you may wish to sort them first.

Note: Since aplugin may be bound to more than one name, the list of names this returns does not represent the list of
plugins. To get thelist of unique implementation classes corresponding to the names, you might have to eliminate
duplicates (i.e. create a Set of classes).

static void checkConfiguration(); Validatesthe keysinthe DSpace Confi gur ati onManager
pertaining to the Plugin Manager and reports any errors by logging them. Thisis intended to be used interactively
by a DSpace administrator, to check the configuration file after modifying it. See the section about validating
configuration for details.

SelfNamedPlugin Class

A named plugin implementation must extend this classif it wantsto supply its own Plugin Name(s). See Self-Named
Plugins for why thisis sometimes necessary.

abstract class Sel f NamedPl ugi n

{

}

[l Your class must override this:
/1 Return all nanes by which this plugin should be known.
public static String[] getPlugi nNanmes();

/1 Returns the name under which this instance was created.

/1 This is inplenented by Sel f NamedPl ugi n and shoul d NOT be
overri dden.

public String getPluginlnstanceNane();

Errors and Exceptions

public class PluginConfigurati onError extends Error

{

public Plugi nConfigurationError(String nessage);
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}

An error of this type means the caller asked for a single plugin, but either there was no single plugin configured
matching that interface, or there was more than one. Either case causes afatal configuration error.

public class Pluginlnstantiati onExcepti on extends Runti meException

{
}

This exception indicates a fatal error when instantiating a plugin class. It should only be thrown when something
unexpected happensin the course of instantiating aplugin, e.g. an access error, class not found, etc. Simply not finding
aclassin the configuration is not an exception.

public Pluginlnstantiati onException(String nmsg, Throwabl e cause)

ThisisaRunt i meExcept i on so it doesn't have to be declared, and can be passed all the way up to a generalized
fatal exception handler.

10.3.4. Configuring Plugins

All of the Plugin Manager's configuration comes from the DSpace Configuration Manager, which is a Java Properties
map. Y ou can configure these characteristics of each plugin:

1. Interface : Classname of the Java interface which defines the plugin, including package name. eg.
org. dspace. app. nedi afilter. FormatFil ter

2. Implementation Class : Classname of the implementation class, including package. edg.
or g. dspace. app. nedi afil ter. PDFFi | ter

3. Names : (Named plugins only) There are two ways to bind names to plugins: listing them in the value of a
plugin.named.interface key, or configuring a class in pl ugi n. sel f naned. i nt er f ace which extends the
Sel f NanmedPl ugi n class.

4. Reusable option : (Optional) Thisis declared in apl ugi n. r eusabl e configuration line. Plugins are reusable
by default, so you only need to configure the non-reusabl e ones.

Configuring Singleton (Single) Plugins
This entry configures a Single Plugin for use with getSinglePlugin():
plugin.single.interface = cl assnane

For example, this configuresthe classor g. dspace. checker . Si npl eDi spat cher asthe plugin for interface
or g. dspace. checker. Bi t st reanDi spat cher:

pl ugi n. si ngl e. org. dspace. checker. Bi t st reanDi spat cher =or g. dspace. checker. Si npl eDi spat cher

Configuring Sequence of Plugins

Thiskind of configuration entry defines a Sequence Plugin, which is bound to a sequence of implementation classes.
The key identifies the interface, and the value is a commarseparated list of classnames:

pl ugi n. sequence. i nterface = cl assnane,

Thepluginsarereturned by get Pl ugi nSequence() inthesameorder astheir classesarelisted inthe configuration
value.
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For example, this entry configures Stackable Authentication with three implementation classes:

pl ugi n. sequence. or g. dspace. eper son. Aut henti cati onMet hod =\
or g. dspace. eper son. X509Aut henti cati on, \
or g. dspace. eper son. Passwor dAut henti cati on, \
edu. m t. dspace. M TSpeci al G oup

Configuring Named Plugins

There are two ways of configuring named plugins:

1. Plugins Named in the Configuration A named plugin which gets its name(s) from the configuration is listed in
thiskind of entry:

pl ugi n. naned. i nterface = classnane = nane [ , nane.. ] [ classnhane = nane.. |

The syntax of the configuration valueis: classname, followed by an equal-sign and then at least one plugin name.
Bind more names to the same implementation class by by adding them here, separated by commas. Names may
include any character other than comma (,) and equal-sign (=).

For example, this entry creates one plugin with the names GIF, JPEG, and image/png, and another with the name
TeX:

pl ugi n. naned. or g. dspace. app. nedi afilter. MediaFilter =\
org. dspace. app. nedi afilter. JPEG-i Iter = A F, JPEG i nmmge/png
\
org. dspace. app. nedi afilter. TeXFilter = TeX

This example shows a plugin hame with an embedded whitespace character. Since comma (,) is the separator
character between plugin names, spacesarelegal (between wordsof aname; leading and trailing spacesareignored).

This plugin is bound to the names "Adobe PDF", "PDF", and "Portable Document Format".

pl ugi n. named. or g. dspace. app. nedi afilter. MediaFilter =\
org. dspace. app. nedi afilter. TeXFilter = TeX \
org. dspace. app. nedi afilter. PDFFilter = Adobe PDF, PDF,
Por t abl e Document For mat

NOTE: Since there can only be one key with plugin.named. followed by the interface name in the configuration,
all of the plugin implementations must be configured in that entry.

2. Self-Named Plugins Since a self-named plugin supplies its own names through a static method call, the
configuration only hasto include its interface and classname:

pl ugi n. sel fnanmed. i nterface = classnane [ , classnane.. ]
The following example first demonstrates how the plugin class, Xsl t Di ssem nati onCrosswal k is
configured to implement its own names "MODS" and "DublinCore". These come from the keys starting with

crosswal k. di sseni nati on. styl esheet . . Thevaueisastylesheet file.

The classis then configured as a self-named plugin:
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crosswal k. di ssenmi nati on. styl esheet. Dubl i nCore =
xwal k/ TESTDI M 2- DC_copy. xsl
crosswal k. di ssenmi nati on. styl esheet. MODS = xwal k/ nods. xsl
pl ugi n. sel f naned. cr osswal k. or g. dspace. cont ent . met adat a. Di sseni nati onCr
osswal k =\
or g. dspace. cont ent . met adat a. MODSDi ssemi nat i onCr osswal k, \
or g. dspace. cont ent . met adat a. Xsl t Di ssem nati onCr osswal k
NOTE: Sincethere can only be one key with plugin.selfnamed. followed by the interface namein the configuration,

al of the plugin implementations must be configured in that entry. The MODSDi sseni nat i onCr osswal k class
isonly shown to illustrate this point.

Configuring the Reusable Status of a Plugin

Plugins are assumed to be reusable by default, so you only need to configure the ones which you would prefer not
to be reusable. The format is as follows:

pl ugi n. reusabl e. cl assnane = ( true | false )
For example, this marks the PDF plugin from the example above as non-reusabl e:

pl ugi n. reusabl e. org. dspace. app. nedi afilter. PDFFi Il ter = fal se

10.3.5. Validating the Configuration

The Plugin Manager is very sensitive to mistakes in the DSpace configuration. Subtle errors can have unexpected
consegunces that are hard to detect: for example, if there are two "plugin.single" entries for the same interface, one
of them will be silently ignored.

To validate the Plugin Manager configuration, call the Pl ugi nManager . checkConfi gur ati on() method. It
looks for the following mistakes:

 Any duplicate keys starting with "plugin.”.

» Keysstartingpl ugi n. si ngl e, pl ugi n. sequence, pl ugi n. naned, andpl ugi n. sel f named that don't
include avalid interface.

 Classnamesin the configuration values that don't exist, or don't implement the plugin interface in the key.
* Classes declared in plugin.selfnamed lines that don't extend the Sel f NamedPl ugi n class.

» Any name collisions among named plugins for a given interface.

» Named plugin configuration entries without any names.

» Classnames mentioned in pl ugi n. reusabl e keys must exist and have been configured as a plugin
implementation class.

The Pl ugi nManager class aso hasanai n() method which simply runs checkConf i gurati on(), so you
can invoke it from the command line to test the validity of plugin configuration changes.

Eventually, someone should develop a general configuration-file sanity checker for DSpace, which would just call
Pl ugi nManager . checkConfi gurati on().
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10.3.6. Use Cases

Here are some usage examples to illustrate how the Plugin Manager works.

Managing the MediaFilter plugins transparently
The existing DSpace 1.3 MediaFilterManager implementation has been largely replaced by the Plugin Manager.

The MediaFilter classes become plugins named in the configuration. Refer to the configuration guide
[configure.html#mediafilters] for further details.

A Singleton Plugin

This shows how to configure and access a single anonymous plugin, such as the BitstreamDispatcher plugin:

Configuration:

pl ugi n. si ngl e. org. dspace. checker. Bi t st reanDi spat cher =or g. dspace. checker . Si npl eDi spat cher

The following code fragment shows how dispatcher, the service object, isinitialized and used:

Bi t st reanDi spat cher dispatcher =

(Bi tstreanDi spat cher) Pl ugi nManager . get Si ngl ePl ugi n(Bi t st r eanDi spat cher
. class);

int id = dispatcher. next();

while (id !'= BitstreanD spatcher. SENTI NEL)

{
/*
do sone processing here
*/
id = dispatcher. next();
}

Plugin that Names ltself

Thiscrosswalk plugin actslike many different pluginssinceit is configured with different XSL translation stylesheets.
Since it already gets each of its stylesheets out of the DSpace configuration, it makes sense to have the plugin give
PluginManager the namesto which it answersinstead of forcing someone to configure those namesin two places (and
try to keep them synchronized).

NOTE: Remember how get Pl ugi n() cachesaseparate instance of an implementation class for every name bound
to it? Thisis why: the instance can look at the name under which it was invoked and configure itself specifically for
that name. Since the instance for each name might be different, the Plugin Manager has to cache a separate instance
for each name.

Here isthe configuration file listing both the plugin's own configuration and the Pl ugi nManager config line:

crosswal k. di ssenmi nati on. styl esheet. Dubl i nCore =
xwal k/ TESTDI M 2- DC_copy. xsl
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crosswal k. di ssenmi nati on. styl esheet. MODS = xwal k/ nods. xsl

pl ugi n. sel f naned. or g. dspace. cont ent . net adat a. Di ssemni nati onCrosswal k =
\

or g. dspace. cont ent . met adat a. Xsl t Di ssem nat i onCr osswal k

This look into the implementation shows how it finds configuration entries to populate the array of plugin names
returned by theget Pl ugi nNanmes() method. Alsonote, intheget St yl esheet () method, how it usesthe plugin
name that created the current instance (returned by get Pl ugi nl nst anceNan®() ) to find the correct styleshest.

public class XsltDissem nati onCrosswal k ext ends Sel f NanedPl ugi n

{

private final String prefix =
"crosswal k. di ssemi nati on. styl esheet.";

public static String[] getPlugi nNanmes()
{
Li st aliasLi st
Enuner ati on pe

new ArraylList();
Confi gur ati onManager . propertyNames();

whi | e (pe. hasMoreEl emrents())

{
String key = (String)pe. nextEl enent();
if (key.startsWth(prefix))
al i asLi st. add(key. substring(prefix.length()));
}

return (String[])aliasList.toArray(new
String[aliasList.size()]);

}

/1 get the crosswal k styl esheet for an instance of the plugin:
private String getStyl esheet()

{
return Configurati onManager. get Property(prefix +
get Pl ugi nl nst anceNane()) ;

}
}
Stackable Authentication

The Stackable Authentication mechanism needs to know all of the plugins configured for theinterface, in the order of
configuration, since order issignificant. It gets a Sequence Plugin from the Plugin Manager. Refer to the configuration
guide [configure.ntml#authenticate] for further details.

10.4. Workflow System

The primary classes are:

or g. dspace. cont ent . Wir kspacel tem contains an Item before it enters a workflow
or g. dspace. wor kf | ow. Wor kf | owl t em contains an Item whilein aworkflow
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or g. dspace. wor kf | ow. Wor kf | omvanager responds to events, manages the Workflowltem states

or g. dspace. content. Col | ection contains List of defined workflow steps

or g. dspace. eper son. G oup people who can perform workflow tasks are defined in
EPerson Groups

org. dspace. core. Enai | used to email messagesto Group members and submitters

The workflow system models the states of an Item in a state machine with 5 states (SUBMIT, STEP_1, STEP_2,
STEP_3, ARCHIVE.) These are the three optiona steps where the item can be viewed and corrected by different
groups of people. Actually, it's more like 8 states, with STEP_1 POOL, STEP_2 POOL, and STEP_3 POOL. These
pooled states are when items are waiting to enter the primary states.

The WorkflowManager isinvoked by events. While an Item is being submitted, it isheld by aWorkspaceltem. Calling
the start() method in the WorkflowManager converts a Workspaceltem to a Workflowltem, and begins processing
the Workflowltem's state. Since all three steps of the workflow are optional, if no steps are defined, then the Item is
simply archived.

Workflows are set per Collection, and steps are defined by creating corresponding entries in the List named
workflowGroup. If you wish the workflow to have a step 1, use the administration tools for Collections to create a
workflow Group with members who you want to be able to view and approve the Item, and the workflowGroup[0]
becomes set with the ID of that Group.

If astep is defined in a Collection's workflow, then the Workflowltem's state is set to that step POOL. This pooled
state is the Workflowltem waiting for an EPerson in that group to claim the step's task for that Workflowltem.
The WorkflowManager emails the members of that Group notifying them that there is a task to be performed
(the text is defined in config/lemails,) and when an EPerson goes to their ‘My DSpace' page to claim the task, the
WorkflowManager is invoked with a claim event, and the Workflowltem's state advances from STEP_x_POOL
to STEP_x (where x is the corresponding step.) The EPerson can also generate an 'unclaim’' event, returning the
Workflowltem to the STEP_x_POOL.

Other events the WorkflowManager handles are advance(), which advances the Workflowltem to the next state. If
there are no further states, then the Workflowltem is removed, and the Item is then archived. An EPerson performing
one of the tasks can reject the Item, which stops the workflow, rebuilds the Workspaceltem for it and sends arejection
note to the submitter. More drastically, an abort() event is generated by the admin tools to cancel aworkflow outright.

10.5. Administration Toolkit

The or g. dspace. admi ni st er package contains some classes for administering a DSpace system that are not
generally needed by most applications.

The Cr eat eAdm ni strat or class is a smple command-line tool, executed via / dspace/ bi n/ cr eat e-

admi ni st rat or, that creates an administrator e-person with information entered from standard input. This is
generaly used only once when a DSpace system isinitialy installed, to create an initial administrator who can then
use the Web administration Ul to further set up the system. This script does not check for authorization, since it is
typically run before there are any e-people to authorize! Since it must be run as a command-line tool on the server
machine, generally this shouldn't cause a problem. A possibility is to have the script only operate when there are no
e-people in the system aready, though in general, someone with access to command-line scripts on your server is
probably in a position to do what they want anyway!

The DCType class is similar to the or g. dspace. content. Bi t st reanfFor nat class. It represents an
entry in the Dublin Core type registry, that is, a particular element and qualifier, or unqualified element.
It is in the adm ni st er package because it is only generaly required when manipulating the registry
itself. Elements and qualifiers are specified as literals in or g. dspace. content. | t em methods and the
or g. dspace. cont ent . DCVal ue class. Only administrators may modify the Dublin Core type registry.
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Theor g. dspace. adni ni st er. Regi stryLoader classcontainsmethodsfor initialising the Dublin Coretype
registry and bitstream format registry with entries in an XML file. Typically this is executed via the command line
during the build process (see bui | d. xm in the source.) To see examples of the XML formats, see the filesin
confi g/ regi stri es inthesourcedirectory. Thereisno XML schema, they aren't validated strictly when loaded
in.

10.6. E-person/Group Manager

DSpace keeps track of registered users with the or g. dspace. eper son. EPer son class. The class has methods
to create and manipulate an EPer son such as get and set methods for first and last names, email, and password.
(Actually, thereis no get Passwor d() method--an MD5 hash of the password is stored, and can only be verified
with the checkPasswor d() method.) There are find methods to find an EPerson by email (which is assumed to
be unique,) or to find all EPeople in the system.

The EPer son object should probably be reworked to alow for easy expansion; the current EPerson object tracks
pretty much only what MIT was interested in tracking - first and last names, email, phone. The access methods are
hardcoded and should probably be replaced with methodsto access arbitrary name/value pairsfor institutionsthat wish
to customize what EPerson information is stored.

Groups are simply lists of EPer son objects. Other than membership, G- oup objects have only one other attribute:
a name. Group names must be unique, so we have adopted naming conventions where the role of the group is
its name, such as COLLECTI ON_100_ADD. Groups add and remove EPerson objects with addMenber () and
renoveMenber () methods. One important thing to know about groups is that they store their membership in
memory until the updat e() method is caled - so when modifying a group's membership don't forget to invoke
updat e() or your changes will be lost! Since group membership is used heavily by the authorization system afast
i sMerrber () method isalso provided.

Another kind of Group isalso implemented in DSpace--special Groups. The Cont ext object for each session carries
around aList of Group IDs that the user is also a member of--currently the MITUser Group ID is added to the list of
auser's special groupsif certain IP address or certificate criteria are met.

10.7. Authorization

The primary classes are:

or g. dspace. aut hori ze. Aut hori zeManager |doesall authorization, checking policies against Groups

org. dspace. aut hori ze. Resour cePol i cy defines all alowable actions for an object

or g. dspace. eper son. G oup all policies are defined in terms of EPerson Groups

The authorization system is based on the classic ‘police state' model of security; no action is allowed unless it is
expressed in apolicy. The policies are attached to resources (hencethe name Resour cePol i cy,) and detail who can
perform that action. The resource can beany of the DSpace object types, listedinor g. dspace. cor e. Const ant s
(Bl TSTREAM | TEM COLLECTI ON, etc.) The ‘'who' is made up of EPerson groups. The actions are also in
Const ant s. j ava (READ, WRI TE, ADD, etc.) The only non-obvious actions are ADD and REMOVE, which are
authorizationsfor container objects. To be ableto create an Item, you must have ADD permission in aCollection, which
contains Items. (Communities, Collections, Items, and Bundles are all container objects.)

Currently most of the read policy checking is done with items--communities and collections are assumed to be openly
readable, but items and their bitstreams are checked. Separate policy checks for items and their bitstreams enables
policies that allow publicly readable items, but parts of their content may be restricted to certain groups.

The Aut hori zeManager class aut hori zeActi on( Cont ext, object, action) istheprimary source
of all authorization in the system. It gets alist of all of the ResourcePalicies in the system that match the object and
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action. It then iterates through the palicies, extracting the EPerson Group from each policy, and checks to seeif the
EPersonl D from the Context is a member of any of those groups. If all of the policies are queried and no permission is
found, thenan Aut hor i zeExcept i onisthrown. Anaut hori zeAct i on() method isalso supplied that returns
aboolean for applications that require higher performance.

ResourcePolicies are very simple, and there are quite alot of them. Each can only list a single group, a single action,
and asingle object. So each object will likely have several policies, and if multiple groups share permissionsfor actions
on an object, each group will get its own policy. (It's agood thing they're small.)

10.7.1. Special Groups

All usersare assumed to be part of the public group (ID=0.) DSpace admins (ID=1) are automatically part of all groups,
much like super-usersin the Unix OS. The Context object also carries around a List of specia groups, which are also
first checked for membership. These special groups are used at MIT to indicate membership in the MIT community,
something that is very difficult to enumerate in the database! When a user logs in with an MIT certificate or with an
MIT IP address, the login code adds this MIT user group to the user's Context.

10.7.2. Miscellaneous Authorization Notes

Where do items get their read policies? From the their collection's read policy. There once was a separate item read
default policy in each collection, and perhaps there will be again since it appears that administrators are notoriously
bad at defining collection's read policies. Thereis also code in place to enable policies that are timed--have a start and
end date. However, the admin tools to enable these sorts of policies have not been written.

10.8. Handle Manager/Handle Plugin

Theor g. dspace. handl e package containstwo classes; Handl eManager isusedto create and look up Handles,
and Handl ePl ugi n is used to expose and resolve DSpace Handles for the outside world via the CNRI Handle
Server code.

Handles are stored internally in the handl e database table in the form:

1721. 123/ 4567

Typically when they are used outside of the system they are displayed in either URI or "URL proxy" forms:

hdl : 1721. 123/ 4567
http://hdl. handl e. net/1721. 123/ 4567

It is the responsibility of the caller to extract the basic form from whichever displayed form is used.

The handl e table maps these Handles to resource type/resource ID pairs, where resource type is a value from
or g. dspace. cor e. Const ant s and resource ID is the internal identifier (database primary key) of the object.
Thisalows Handles to be assigned to any type of object in the system, though as explained in the functional overview
[functional .html#handles], only communities, collections and items are presently assigned Handles.

Handl eManager contains static methods for:
» Creating aHandle

e Finding the Handle for a DSpaceOhj ect, though this is usualy only invoked by the object itsdlf, since
DSpacehj ect hasaget Handl e method
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 Retrieving the DSpace(bj ect identified by a particular Handle
» Obtaining displayable forms of the Handle (URI or "proxy URL").

Handl ePl ugi n is asimple implementation of the Handle Server's net . handl e. hdl | i b. Handl eSt or age
interface. It only implements the basic Handle retrieval methods, which get information from the handl e database
table. The CNRI Handle Server is configured to use this plug-in viaitsconf i g. dct file.

Note that since the Handle server runs as a separate VM to the DSpace Web applications, it uses a
separate 'LogdJ configuration, since Log4J does not support multiple JVMs using the same daily rolling logs.
This aternative configuration is held as a template in / dspace/ confi g/t enpl at es/ | og4j - handl e-
pl ugi n. properties, written to /dspace/ confi g/ | og4j - handl e- pl ugi n. properti es by the
install-configs script. The / dspace/ bi n/ start-handl e-server script passes in the appropriate
command line parameters so that the Handle server uses this configuration.

10.9. Search

DSpace's search codeisasimple API which currently wraps the L ucene search engine. Thefirst half of the search task
isindexing, and or g. dspace. sear ch. DSI ndexer isthe indexing class, which containsi ndexCont ent ()
which if passed an |tem Conmunity, or Col | ecti on, will add that content's fields to the index. The
methods unl ndexCont ent () and r el ndexCont ent () remove and update content's index information. The
DSl ndexer class aso has a mai n() method which will rebuild the index completely. This is invoked by the
dspace/ bi n/i ndex- al | script. Theintent wasfor themai n() method to be invoked on aregular basisto avoid
index corruption, but we have had no problem with that so far.

Which fields are indexed by DSI ndexer ? These fields are defined in dspace.cfg in the section "Fields to index for
search" as name-value-pairs. The name must be unique in the form search.index.i (i is an arbitrary positive number).
The value on the right side has a unique value again, which can be referenced in search-form (e.g. title, author). Then
comes the metadata element which isindexed. *' is awildcard which includes all subelements. For example:

search. i ndex. 4 = keyword: dc. subj ect . *

tellsthe indexer to create a keyword index containing all dc.subject element values. Since the wildcard (*') character
was used in place of aqualifier, al subject metadata fields will be indexed (e.g. dc.subject.other, dc.subject.Icsh, etc)

By default, the fields shown in the | ndexed Fi el ds section below are indexed. These are hardcoded in the
DSIndexer class. If any search.index.i items are specifiedindspace. cf g these are used rather than these hardcoded
fields.

The query class DSQuer y contains the three flavors of doQuer y() methods--one searches the DSpace site, and
the other two restrict searches to Collections and Communities. The results from a query are returned as three lists of
handles; each list represents atype of result. Onelist isalist of Items with matches, and the other two are Collections
and Communities that match. This separation allows the Ul to handle the types of results gracefully without resolving
all of the handlesfirst to seewhat kind of content the handle pointsto. The DSQuer y classalso hasamai n() method
for debugging via command-line searches.

10.9.1. Our Lucene Implementation

Currently we have our own Analyzer and Tokenizer classes (DSAnal yzer and DSTokeni zer ) to customize our
indexing. They invoke the stemming and stop word features within Lucene. We create an | ndexReader for each
query, which we now realizeisn't the most efficient use of resources - we seem to run out of filehandles on really heavy
loads. (A wildcard query can open many filehandles!) Since Lucene is thread-safe, a better future implementation
would be to have a single Lucene IndexReader shared by all queries, and then is invalidated and re-opened when the
index changes. Future API growth could include relevance scores (Lucene generates them, but we ignore them,) and
abstractions for more advanced search concepts such as booleans.
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10.9.2. Indexed Fields

The DSI ndexer class shipped with DSpace indexes the Dublin Core metadata in the following way:

Search Field Taken from Dublin Core Fields
Authors contri butor.*
creator.*

description. statenmentofresponsibility

Titles title. *
Keywords subj ect . *
Abstracts description. abstract

description.tabl eof contents

Series relation.ispartofseries
MIME types format. m netype

Sponsors descri ption. sponsorship
Identifiers identifier.*

10.9.3. Harvesting API

The or g. dspace. sear ch package also provides a 'harvesting’ API. This allows callers to extract information
about items modified within a particular timeframe, and within a particular scope (all of DSpace, or a community or
collection.) Currently thisis used by the Open Archives Initiative metadata harvesting protocol application, and the
e-mail subscription code.

TheHar vest . har vest isinvoked with the required scope and start and end dates. Either date can be omitted. The
dates should be in the 1ISO8601, UTC time zone format used el sewhere in the DSpace system.

Har vest edl t em nf o objects are returned. These objects are simple containers with basic information about the
items falling within the given scope and date range. Depending on parameters passed to the har vest method, the
cont ai ners andi t emfields may have been filled out with the IDs of communities and collections containing an
item, and the corresponding | t emobject respectively. Electing not to have these fields filled out means the harvest
operation executes considerable faster.

In case it is required, Har vest aso offers a method for creating a single Har vest edl t eml nf o object, which
might make things easier for the caller.

10.10. Browse API

The browse API maintains indices of dates, authors, titles and subjects, and allows callers to extract parts of these:

Title
Vaues of the Dublin Core element title (unqualified) are indexed. These are sorted in a case-insensitive fashion,
with any leading article removed. For example:
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The DSpace System
Appearsunder 'D' rather than 'T'.

Author
Vaues of the contributor (any quaifier or unqualified) element are indexed. Since cont ri but or values
typicaly are in the form 'last name, first name', a simple case-insensitive a phanumeric sort is used which orders
authorsin last name order.

Note that thisis an index of authors, and not items by author. If four items have the same author, that author will
appear in theindex only once. Hence, the index of authors may be greater or smaller than the index of titles; items
often have more than one author, though the same author may have authored severa items.

The author indexing in the browse API does have limitations:

* ldeally, aname that appears as an author for more than one item would appear in the author index only once.
For example, 'Doe, John' may be the author of tens of items. However, in practice, author's names often appear
in sightly differently forms, for example:

Doe, John
Doe, John Stewart
Doe, John S.

Currently, the above three names would all appear as separate entriesin the author index even though they may
refer to the same author. In order for an author of several papers to be correctly appear once in the index, each
item must specify exactly the same form of their name, which doesn't always happen in practice.

» Another issue is that two authors may have the same name, even within a single institution. If thisis the case
they may appear as one author in the index.

These issues are typically resolved in libraries with authority control records, in which are kept a 'preferred’
form of the author's name, with extra information (such as date of birth/death) in order to distinguish between
authors of the same name. Maintaining such recordsis a huge task with many issues, particularly when metadata
is received from faculty directly rather than trained library cataloguers. For these reasons, DSpace does not yet
feature "authority control' functionality.

Date of Issue
Items are indexed by date of issue. This may be different from the date that an item appeared in DSpace; many
items may have been originally published elsewhere beforehand. The Dublin Core field used is date.issued. The
ordering of thisindex may be reversed so 'earliest first' and 'most recent first' orderings are possible.

Note that the index is of items by date, as opposed to an index of dates. If 30 items have the same issue date (say
2002), then those 30 items al appear in the index adjacent to each other, as opposed to a single 2002 entry.

Since dates in DSpace Dublin Core are in 1SO8601, all in the UTC time zone, a simple alphanumeric sort is
sufficient to sort by date, including dealing with varying granularities of date reasonably. For example:

2001-12-10

2002

2002- 04

2002- 04- 05

2002- 04- 09T15: 34: 127
2002- 04-09T19: 21: 127
2002- 04-10
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Date Accessioned
In order to determine which items most recently appeared, rather than using the date of issue, an item's accession
date is used. This is the Dublin Core field date.accessioned. In other aspects this index is identical to the date
of issue index.

Items by a Particular Author
The browse API can perform is to extract items by a particular author. They do not have to be primary author
of an item for that item to be extracted. Y ou can specify a scope, too; that is, you can ask for items by author X
incollection Y, for example.

This particular flavour of browse is dightly simpler than the others. Y ou cannot presently specify a particular
subset of results to be returned. The API call will simply return all of the items by a particular author within a
certain scope.

Note that the author of the item must exactly match the author passed in to the API; see the explanation about the
caveats of the author index browsing to see why thisisthe case.

Subject

Vaues of the Dublin Core element subject (both unqualified and with any qualifier) areindexed. These are sorted
in a case-insensitive fashion.

10.10.1. Using the API

The APl isgenerally invoked by creating aBr ows e Scope object, and setting the parametersfor which particular part
of anindex you want to extract. Thisisthen passed to therelevent Br ows e method call, whichreturnsaBr owsel nf o
object which contains the results of the operation. The parameters set in the Br owseScope object are:

» How many entries from the index you want

» Whether you only want entries from a particular community or collection, or from the whole of DSpace

» Which part of the index to start from (called the focus of the browse). If you don't specify this, the start of the
index is used

* How many entries to include before the focus entry

Toillustrate, hereis an example:

» Wewant 7 entriesin total

* We want entries from collection x

» We want the focusto be 'Really’

» Wewant 2 entries included before the focus.

Theresults of invoking Br owse. get | t enmsByTi t | e with the above parameters might look like this:
Rabbl e- Rousi ng Rabbi s From Sardini a
Reality TV: Love It or Hate It?

FOCUS> The Really Exciting Research Video
Recreati onal Housework Addicts: Please Visit My House

Regi onal Tel evision Variation Studies
Revenue Streans
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Ri di cul ous Exanple Titles: |I'mQut of Ideas

Note that in the case of title and date browses, | t emobjects are returned as opposed to actual titles. In these cases,
you can specify the 'focus to be a specific item, or a partial or full literal value. In the case of a literal value, if no
entry in the index matches exactly, the closest match is used as the focus. It's quite reasonable to specify a focus of
asingle letter, for example.

Being able to specify a specific item to start at is particularly important with dates, since many items may have the
save issue date. Say 30 itemsin a collection have the issue date 2002. To be able to page through the index 20 items
at atime, you need to be able to specify exactly which item's 2002 is the focus of the browse, otherwise each time you
invoked the browse code, the results would start at the first item with the issue date 2002.

Author browses return St r i ng objects with the actual author names. You can only specify the focus as a full or
partial literal St ri ng.

Another important point to noteisthat presently, the browse indices contain metadatafor all itemsin the main archive,
regardless of authorization policies. Thismeansthat all itemsin the archive will appear to all users when browsing. Of
course, should the user attempt to access a non-public item, the usua authorization mechanism will apply. Whether
thisapproach isideal isunder review; implementing the browse API such that the resultsretrieved reflect auser'slevel
of authorization may be possible, but rather tricky.

10.10.2. Index Maintenance

The browse API contains calls to add and remove items from the index, and to regenerate the indices from scratch. In
genera the content management APl invokes the necessary browse API callsto keep the browse indices in sync with
what isin the archive, so most applications will not need to invoke those methods.

If the browse index becomes inconsistent for some reason, the |l ni ti al i zeBr owse classis acommand line tool
(generally invoked using the / dspace/ bi n/ i ndex-al | shell script) that causes the indices to be regenerated
from scratch.

10.10.3. Caveats

Presently, the browse API is not tremendously efficient. 'Indexing' takes the form of simply extracting the relevant
Dublin Core value, normalising it (lower-casing and removing any leading article in the case of titles), and inserting
that normalized value with the corresponding item I D in the appropriate browse database table. Database views of this
table include collection and community IDs for browse operations with a limited scope. When a browse operation is
performed, asimple SELECT query is performed, along the lines of:

SELECT item.id FROM ItensByTitle ORDER BY sort_title OFFSET 40 LIMT
20

There are two main drawbacks to this: Firstly, LI M T and OFFSET are PostgreSQL -specific keywords. Secondly,
the database is still actually performing dynamic sorting of the titles, so the browse code as it stands will not scale
particularly well. The code does cache Br owsel nf o objects, so that common browse operations are performed
quickly, but thisis not an ideal solution.

10.11. History Recorder

The purpose of the history subsystem isto capture atime-based record of significant changesin DSpace, in a manner
suitable for later refactoring or repurposing. Note that the history data is not expected to provide current information
about the archive; it smply records what has happened in the past.
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The Harmony project [http://www.metadata.net/harmony/] describes a simple and powerful approach for modeling
temporal data. The DSpace history framework adopts this model. The Harmony model is used by the serialization
mechanism (and ultimately by agents who interpret the serializations); users of the History APl need not be aware of
it. The content management APl handles invocations of the history system. Users of the DSpace public APl do not
generally need to use the history API.

When anything of archival interest occurs in DSpace, the saveH st ory method of the Hi st or yManager is
invoked. The parameters contains areference to anything of archival interest. Upon reception of the object, it serializes
the state of all archive objects referred to by it, and creates Harmony-style objects and associations to describe the
rel ationships between the objects. (A simple exampleisgiven below). Note that each archive object must have aunique
identifier to allow linkage between discrete events; thisis discussed under "Unique IDS" below.

The seridizations (including the Harmony objects and associations) are persisted as files in the / dspace/

hi st ory (or other configured) directory. The hi st ory and hi st or yst at e tables contain simple indicies into
the serializations in the file system.

10.11.1. Archival Events

The following events are significant enough to warrant history records:
o Communities
* create/modify/delete

« add/remove Collection to/from Community

Collections
 create/modify/delete
* add/remove Item to/from Collection
* Items
 create/modify/delete
e assign Handleto Item
« modify Item contents (Bundles, Bitstreams, metadata fields, etc)
* EPerson

« create/modify/delete

Workflow

* Workflow completed

10.11.2. Serializations

The serialization of an archival object consists of:
* Itsinstancefields (ie, non-static, non-transient fields)

» The seridizations of associated objects (or references to these serializations).
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10.11.3. Unique Ids

To be able to trace the history of an object, it is essential that the object have a unique identifier. Since not al objects
in the system have Handles, the unique identifiers are only weakly tied to the Handle system. Instead, the identifier
consists of:

» anidentifer for the project
 asiteid (using the handle prefix)

» an RDBMS-based id for objects

10.11.4. Storage

When an archive object is serialized, an object ID and MD5 checksum are recorded. When another object is serialized,
the checksum for the serialization is matched against existing checksumsfor that object. If the checksum already exists,
the object is not stored; areference to the object is used instead. Note that since none of the serializations are deleted,
reference counting is unnecessary.

The history datais not initially stored in a queryable form. Two simple RDBM S tables give basic indications of what
is stored, and where. The hi st or y tableisan index of serializations with checksums and dates. Thehi story_i d
column corresponds to the file in which a serialization is stored. For example, if the history ID is 123456, it will be
stored in thefile:

/ dspace/ hi st ory/ 00/ 12/ 34/ 123456
The table also contains the date the serialization was written and the MD5 checksum of the serialization.

The hi st or yst at e tableis supposed to indicate the most recent serialization of any given object.

10.11.5. Example

An item is submitted to a collection via bulk upload. When (and if) the item is eventually added to the collection, the
history method is called, with references to the item, its collection, the e-person who performed the bulk upload, and
some indication of the fact that it was submitted viaa bulk upload.

When called, the HistoryManager does the following: It creates the following new resources (all with unique ids):
* Anevent

* A dtate

* Anaction

It also generates the following relationships:

event --atTine--> tine
event --hasQutput--> state
Iltem --inState--> state
state --contains--> Item
action --creates--> Item
event --hasAction--> action

action --usesTool --> DSpace Upl oad
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action --hasAgent--> User

The history component serializes the state of al archival objects involved (in this case, the item, the e-person, and
the collection). It creates entries in the history database tables which associate the archival objects with the generated
seriaizations.

10.11.6. Caveats

This history system isalargely untested experiment. It also needs further documentation. There have been no serious
efforts to determine whether the information written by the history system, either to files or the database tables, is
accurate. In particular, the hi st or yst at e table does not seem to be correctly written.

10.12. Checksum checker

The architecture of the checker is documented in the package javadocs, run cd [ dspace-source]/
dspace; nvn  javadoc:javadoc, and look in [dspace-source]dspace-api/target/site/
api docs/ i ndex. htm .
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Chapter 11. Customizing and
Configuring Submission User Interface

This page explains various customization and configuration options that are available within DSpace for the Item
Submission user interface.

11.1. Understanding the Submission
Configuration File

The[ dspace] / config/item subm ssi on. xm contains the submission configurations for both the DSpace
JSP user interface (JSPUI) or the DSpace XML user interface (XMLUI or Manakin). This configuration file contains
detailed documentation within the file itself, which should help you better understand how to best utilize it.

11.1.1. The Structure of i t em subm ssi on. xm

<i tem subm ssi on> <!-- \Where submi ssion processes are
mapped to specific Collections --> <subnission-nmap> <namne- map
col l ection-handl e="default" subm ssion-nane="traditional" /> ...

</ submi ssi on-map> <!-- Were "steps" which are used across nany
submi ssi on processes can be defined in a single place. They can then
be referred to by IDIlater. --> <step-definitions> <step

i d="coll ection">

<processi ng-cl ass>org. dspace. submi t. st ep. Sel ect Col | ecti onSt ep</ process

/ processi ng-cl ass> <wor kf | ow edi t abl e>f al se</ wor kf | ow edi t abl e>

</step> ... </step-definitions> <I-- Wiere actual submi ssion

processes are defined and gi ven nanes. Each <submni ssi on-process> has

many <step> nodes which are in the order that the steps should be

i n.--> <subm ssion-definitions> <subm ssi on-process nane="traditional">
<l-- Step definitions appear here! --> </subm ssion-process> ...

</ submi ssi on-definitions> </item submn ssi on>

Because this file isin XML format, you should be familiar with XML before editing this file. By default, this file
contains the "traditional” Item Submission Process for DSpace, which consists of the following Steps (in this order):

Select Collection->1Initial Questions -> Describe -> Upload -> Verify -> License
-> Conpl ete

If you would like to customize the steps used or the ordering of the steps, you can do so within the <submi ssi on-
defini ti on> sectionof thei t em submi ssi on. xm .

In addition, you may also specify different Submission Processes for different DSpace Collections. This can be done
in the <subm ssi on- map> section. Thei t em submi ssi on. xnl fileitself documents the syntax required to
perform these configuration changes.
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11.1.2. Defining Steps (<st ep>) within theitem
subm ssi on. xm

This section describes how Steps of the Submission Process are defined within thei t em submi ssi on. xnl .

Where to place your <st ep> definitions
<st ep> definitions can appear in one of two placeswithinthei t em subm ssi on. xm configuration file.
1. Withinthe<st ep- def i ni ti ons> section

* This is for globally defined <st ep> definitions (i.e. steps which are used in multiple <submi ssi on-
pr ocess> definitions). Steps defined in this section must define aunique i d which can be used to reference
this step.

» For example:

<step-definitions> <step id="customstep"> ...
</step> ... </step-definitions>

» Theabove step definition could then bereferenced fromwithina<subm ssi on- pr ocess>assimply <st ep
i d="custom step"/>

2. Within a specific <subni ssi on- pr ocess> definition
e Thisisfor steps which are specific to asingle <submi ssi on- pr ocess> definition.

» For example:

<subm ssi on- process> <step> ... </step>
</ subm ssi on- process>

The ordering of <st ep> definitions matters!

The ordering of the <st ep> tags within a<submni ssi on- pr ocess> definition directly corresponds to the order
in which those steps will appear!

For example, the following defines a Submission Processwhere the License step directly precedesthe I nitial Questions
step (more information about the structure of the information under each <step> tag can be found in the section on
Structure of the <step> Definition below):

<subm ssi on-process> <!--Step 1 will be to Sign off on
t he License--> <step> <headi ng>subm t. progressbar.|icense</headi ng>
<processi ng-cl ass>org. dspace. subm t. st ep. Li censeSt ep</ processi ng-cl ass
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i ng-cl ass>

<j spui - bi ndi ng>or g. dspace. app. webui . submi t. st ep. JSPLi censeSt ep</j spui -
t; /] spui-bindi ng>

<xm ui - bi ndi ng>or g. dspace. app. xm ui . aspect . subm ssi on. subni t. Li censeSt
enseSt ep</ xm ui - bi ndi ng> <wor kf | ow edi t abl e>f al se</ wor kf | ow edi t abl e>
</step> <I--Step 2 will be to Ask Initial Questions--> <step>

<headi ng>subm t . progressbar.initial -questi ons</headi ng>

<pr ocessi ng-cl ass>org. dspace. submit.step.Initial Questi onsSt ep</ process
;I processi ng-cl ass>

<j spui - bi ndi ng>or g. dspace. app. webui . submit. step. JSPInitial Questi onsSte
onsSt ep</j spui - bi ndi ng>

<xm ui - bi ndi ng>or g. dspace. app. xm ui . aspect . subm ssion.submt.Initial Q
tial QuestionsSt ep</xm ui - bi ndi ng>

<wor kf | ow edi t abl e>t r ue</ wor kf | ow edi t abl e> </ step> ...[other
steps]... </subm ssion-process>

Structure of the <step> Definition

The same <step> definition is used by both the DSpace JSP user interface (JSPUI) an the DSpace XML user interface
(XMLUI or Manakin). Therefore, you will notice each <step> definition containsinformation specific to each of these
two interfaces.

The structure of the <step> Definition is as follows:

<st ep> <headi ng>submi t. progressbar. descri be</ headi ng>

<processi ng-cl ass>org. dspace. subm t. st ep. Descri beSt ep</ processi ng-cl as
si ng-cl ass>

<j spui - bi ndi ng>or g. dspace. app. webui . submi t. st ep. JSPDescri beSt ep</j spu
[t;/]spui-bindi ng>

<xm ui - bi ndi ng>or g. dspace. app. xm ui . aspect . subni ssi on. subm t. Descri beS
cri beSt ep</ xm ui - bi ndi ng> <wor kf | ow edi t abl e>t r ue</ wor kf | ow edi t abl e>
</ st ep>

Each st ep contains the following elements. The required elements are so marked:

heading
Partial 118N key (defined in Messages. properti es for JSPUI or nessages. xm for XMLUI) which
corresponds to the text that should be displayed in the submission Progress Bar for this step. Thispartial 18N key
is prefixed within either the Messages.properties or messages.xml file, depending on the interface you are using.
Therefore, to find the actual key, you will need to search for the partial key with the following prefix:

o XMLUI: prefix is xm ui. Submi ssion. (eg. "xmlui.Submission.submit.progressbar.describe” for
'‘Describe’ step)

e JSPUI: prefixisj sp. (e.g. "jsp.submit.progresshar.describe" for '‘Describe’ step)
The 'heading' need not be defined if the step should not appear in the progress bar (e.g. steps which perform
automated processing, i.e. non-interactive, should not appear in the progress bar).
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processing-class (Required)
Full Java path to the Processing Class for this Step. This Processing Class must perform the primary processing
of any information gathered in this step, for both the XMLUI and JSPUI. All valid step processing classes must
extend the abstract “or g. dspace. subm t . Abst ract Processi ngSt ep” class (or aternatively, extend
one of the pre-existing step processing classesinor g. dspace. submi t. step. *)

jspui-binding
Full Java path of the JSPUI "binding" class for this Step. This "binding" class should initialize and call the
appropriate JSPs to display the step's user interface. A valid JSPUI "binding" class must extend the abstract
‘or g. dspace. app. webui . submi t. JSPSt ep” class. This property need not be defined if you are using
the XMLUI interface, or for steps which only perform automated processing, i.e. non-interactive steps.

xmlui-binding
Full Javapath of the XMLUI "binding" classfor this Step. This"binding" class should generate the Manakin XML
(DRI document) necessary to generate the step's user interface. A valid XMLUI "binding" class must extend the
abstract “or g. dspace. app. xm ui . subni ssi on. Abst ract Submi ssi onSt ep” class. This property
need not be defined if you are using the JSPUI interface, or for steps which only perform automated processing,
i.e. non-interactive steps.

wor kflow-editable
Defineswhether or not this step can be edited during the Edit Metadata processwith the DSpace approval /rejection
workflow process. Possible valuesincludet r ue and f al se. If undefined, defaultstot r ue (which means that
workflow reviewers would be allowed to edit information gathered during that step).

11.2. Reordering/Removing Submission Steps

Theremoval of existing steps and reordering of existing stepsis arelatively easy process!
Reordering steps

1. Locate the <subm ssi on- pr ocess> tag which defines the Submission Process that you are using. If you are
unsure which Submission Process you are using, it's likely the one with name="t r adi ti onal ", since thisis
the traditional DSpace submission process.

2. Reorder the <st ep> tags within that <subm ssi on- pr ocess> tag. Be sure to move the entire<st ep> tag
(i.e. everything between and including the opening <st ep> and closing </ st ep> tags).

* Hint #1: The <st ep> defining the Review/Verify step only alows the user to review information from steps
which appear beforeit. So, it's likely you'd want this to appear as one of your last few steps

e Hint #2: If you are using it, the <st ep> defining the Initial Questions step should always appear befor e the
Upload or Describe steps since it asks questions which help to set up those later steps.

Removing one or mor e steps

1. Locate the <submi ssi on- pr ocess> tag which defines the Submission Process that you are using. If you are
unsure which Submission Process you are using, it's likely the one with name="t r adi ti onal ", since thisis
the traditional DSpace submission process.

2. Comment out (i.e. surround with <!-- and -->) the <st ep> tags which you want to remove from that
<subm ssi on- pr ocess> tag. Be sure to comment out the entire<st ep> tag (i.e. everything between and
including the opening <st ep> and closing </ st ep> tags).

» Hint #1: Y ou cannot remove the Select a Collection step, as an DSpace Item cannot exist without belonging to
aCollection.
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« Hint #2: If you decide to remove the <st ep> defining the Initial Questions step, you should be aware that this
may affect your Describe and Upload steps! The Initial Questions step asks questions which help to initialize
these |later steps. If you decide to remove the Initial Questions step you may wish to create a custom, automated
step which will provide default answers for the questions asked!

11.3. Assigning a custom Submission Process
to a Collection

Assigning a custom submission process to a Collection in DSpace involves working with the submi ssi on- map
section of thei t em submni ssi on. xn . For areview of the structure of thei t em subm ssi on. xm see the
section above on Understanding the Submission Configuration File.

Eachname- map elementwithinsubmni ssi on- map associatesacollection with the name of asubmission definition.
Its col | ecti on- handl e attribute is the Handle of the collection. Its subni ssi on- nane attribute is the
submission definition name, which must match the nane attribute of a submi ssi on- pr ocess element (in the
submi ssi on-definitions sectionof i tem submi ssion. xm .

For example, the following fragment shows how the collection with handle "12345.6789/42" is assigned the "custom"

submission process:

<subm ssi on- nap>
<name- map col |l ection-handl e=" 12345. 6789/ 42" subm ssi on- name="
custom' />
</ subm ssi on- map>

<subni ssi on-definitions>
<subm ssi on- process nhanme="
custoni >
</ subm ssi on-definitions>

It's a good idea to keep the definition of the def aul t name-map from the example i nput - f or ns. xnl so there
is always adefault for collections which do not have a custom form set.

11.3.1. Getting A Collection's Handle

You will need the handle of a collection in order to assign it a custom form set. To discover the handle, go to the
"Communities & Collections' page under "Browse" in the left-hand menu on your DSpace home page. Then, find the
link to your collection. It should look something like:

http:// nyhost. ny. edu/ dspace/ handl e/
12345. 6789/ 42

The underlined part of the URL is the handle. It should look familiar to any DSpace administrator. That is what goes
inthecol | ecti on- handl e attribute of your nane- map element.
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11.4. Custom Metadata-entry Pages for
Submission

11.4.1. Introduction

This section explains how to customize the Web forms used by submitters and editorsto enter and modify the metadata
for anew item. These metadataweb formsare controlled by the Describe step within the Submission Process. However,
they are also configurable viatheir own XML configuration file (i nput - f or ns. xm ).

You can customize the "default” metadata forms used by all collections, and also create aternate sets of metadata
forms and assign them to specific collections. In creating custom metadata forms, you can choose:

» The number of metadata-entry pages.

» Which fields appear on each page, and their sequence.
 Labels, prompts, and other text associated with each field.
* List of available choices for each menu-driven field.

N.B.The cosmetic and ergonomic details of metadata entry fields remain the same as the fixed metadata pages in
previous DSpace releases, and can only be altered by modifying the appropriate stylesheet and JSP pages.

All of the custom metadata-entry forms for a DSpace instance are controlled by a single XML file, i nput -
forms. xm ,intheconf i g subdirectory under the DSpace home. DSpace comes with a sample configuration that
implements the traditional metadata-entry forms, which also serves as a well-documented example. The rest of this
section explains how to create your own sets of custom forms.

11.4.2. Describing Custom Metadata Forms

The description of a set of pages through which submitters enter their metadataiis called aform (although it is actually
aset of forms, inthe HTML sense of theterm). A form isidentified by aunique symbolic name. Inthe XML structure,
the formis broken down into a series of pages: each of these represents a separate Web page for collecting metadata
elements.

To set up one of your DSpace collections with customized submission forms, first you make an entry in the form-
map. This is effectively a table that relates a collection to a form set, by connecting the collection's Handle to the
form name. Collections are identified by handle because their names are mutable and not necessarily unique, while
handles are unique and persistent.

A special map entry, for the collection handle "default”, defines the default form set. It applies to al collections
which are not explicitly mentioned in the map. In the example XML thisform setisnamed t r adi ti onal (for the
"traditional" DSpace user interface) but it could be named anything.

11.4.3. The Structure of i nput - f or ns. xmi

The XML configuration file has a single top-level element, i nput - f or ms, which contains three elements in a
specific order. The outlineis asfollows:

<i nput - f or ns>

<-- Map of Collections to Form Sets -->
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<f or m map>
<name- map col |l ecti on-handl e="default" form nanme="traditional"
/>

</ form map>
<-- Form Set Definitions -->

<formdefinitions>
<form nane="tradi tional ">

</formdefinitions>

<-- Nane/Value Pairs used within Miltiple Choice Wdgets
-->
<f or m val ue- pai r s>
<val ue- pai rs val ue-pai rs- name="conmon_i so_| anguages”
dc-term="| anguage_i so" >

</ formval ue-pairs>
</input-fornms>

Adding a Collection Map

Each name- map element within f or m map associates a collection with the name of aform set. Itscol | ect i on-
handl e attribute is the Handle of the collection, and its f or m nane attribute is the form set name, which must
match the nane attribute of af or melement.

For example, the following fragment shows how the collection with handle "12345.6789/42" is attached to the
"TechRpt" form set:

<f or m map>
<namne- map col | ecti on-handl e=" 12345. 6789/ 42" form name=" TechRpt"
/>

</ form map>
<formdefinitions>

<f or m nane="
TechRept " >

</formdefinitions>

It's a good idea to keep the definition of the def aul t name-map from the examplei nput - f or ms. xm so there
is always adefault for collections which do not have a custom form set.

Getting A Collection's Handle

You will need the handle of a collection in order to assign it a custom form set. To discover the handle, go to the
"Communities & Collections' page under "Browse" in the left-hand menu on your DSpace home page. Then, find the
link to your collection. It should look something like:

http:// nyhost. nmy. edu/ dspace/ handl e/
12345. 6789/ 42
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The underlined part of the URL is the handle. It should look familiar to any DSpace administrator. That is what goes
inthecol | ecti on- handl e attribute of your nanme- map element.

Adding a Form Set

You can add a new form set by creating anew f or melement within thef or m defi ni ti ons element. It has one
attribute, nane, which as seen above must match the value of the nanme- map for the collectionsit isto be used for.

Forms and Pages

The content of the f or mis a sequence of page elements. Each of these corresponds to a Web page of forms for
entering metadata elements, presented in sequence between the initial "Describe" page and the final "Verify" page
(which presents a summary of all the metadata collected).

A f or mmust contain at least one and at most six pages. They are presented in the order they appear inthe XML. Each
page element must include anunber attribute, that should be its sequence number, e.g.

<page nunber="1">

The page element, in turn, contains a sequence of f i el d elements. Each field defines an interactive dialog where
the submitter enters one of the Dublin Core metadata items.

Composition of a Field
Eachf i el d containsthe following elements, in the order indicated. The required sub-elements are so marked:

dc-schema (Required)
Name of metadata schema employed, e.g. dc for Dublin Core. This value must match the value of the schena
element defined in dubl i n- cor e-t ypes. xm

dc-element (Required)
Name of the Dublin Core element entered in thisfield, e.g. cont ri but or .

dc-qualifier
Quialifier of the Dublin Core element entered in thisfield, e.g. when thefield iscont ri but or . advi sor the
value of this element would be advi sor . Leaving this out meanstheinput is for an unqualified DC element.

repeatable
Valueist r ue when multiplevaluesof thisfieldarealowed, f al se otherwise. Whenyou mark afield repeatable,
the Ul servlet will add a control to let the user ask for more fields to enter additional values. Intended to be used
for arbitrarily-repeating fields such as subject keywords, when it is impossible to know in advance how many
input boxesto provide.

label (Required)
Text to display asthe label of thisfield, describing what to enter, e.g. "Your Advi sor's Nane".

input-type (Required)
Defines the kind of interactive widget to put in the form to collect the Dublin Core value. Content must be one
of the following keywords:

* onebox -- A single text-entry box.

 twobox -- A pair of simple text-entry boxes, used for repeatable values such asthe DC subj ect item. Note:
The 'twobox' input type is rendered the same as a ‘onebox’ in the XML-UI, but both allow for ease of adding
multiple values.
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* textarea-- Large block of text that can be entered on multiple lines, e.g. for an abstract.

* name -- Personal name, with separate fields for family name and first name. When saved they are appended
in the format 'LastName, FirstName'

 date -- Calendar date. When required, demands that at least the year be entered.

» series-- Series/Report name and number. Separate fields are provided for series name and series number, but
they are appended (with a semicolon between) when saved.

 dropdown -- Choose value(s) from a "drop-down" menu list. Note: You must also include a value for the
val ue- pai r s- nane attribute to specify alist of menu entries from which to choose. Use this to make a
choice from arestricted set of options, such asfor thel anguage item.

e qualdrop_value -- Enter a "qualified value", which includes both a qualifier from a drop-down menu and
a free-text value. Used to enter items like aternate identifers and codes for a submitted item, e.g. the DC
i dentifi er field. Note: Asfor thedr opdown type, you must includetheval ue- pai r s- nane attribute
to specify amenu choicellist.

* list -- Choose value(s) from a checkbox or radio button list. If ther epeat abl e attributeissettot r ue, alist
of checkboxesisdisplayed. If ther epeat abl e attributeisset tof al se, alist of radio buttons is displayed.
Note: You must also include a value for the val ue- pai r s- name attribute to specify alist of values from
which to choose.

hint (Required)
Content is the text that will appear as a "hint", or instructions, next to the input fields. Can be left empty, but it
must be present.

required
When this element is included with any content, it marksthe field asarequired input. If the user triesto leave the
page without entering a value for thisfield, that text is displayed as a warning message. For example,

<requi red>You nust enter a title.</required> Note that |eaving the required
element empty will not mark afield asrequired, e.g.:

<requi red></requi red>

visibility
When this optional element is included with avalue, it restricts the visibility of the field to the scope defined by
that value. If the element is missing or empty, the field is visiblein all scopes. Currently supported scopes are:

» workflow : thefield will only be visible in the workflow stages of submission. Thisis good for hiding difficult
fields for users, such as subject classifications, thereby easing the use of the submission system.

» submit : thefield will only be visiblein theinitial submission, and not in the workflow stages.
For example:

<vi si bi l'i ty>workfl ow</visibility>

Note that it is considered a configuration error to limit afield's scope while also requiring it - an exception will
be generated when this combination is detected.

Look at the example i nput - f or ms. xn and experiment with a a trial custom form to learn this specification
language thoroughly. It is a very simple way to express the layout of data-entry forms, but the only way to learn all
its subtletiesisto useit.

For the use of controlled vocabularies see the Configuring Controlled  Vocabularies
[configure.html#controlledvocabulary] section.
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Automatically Elided Fields

Y ou may notice that some fields are automatically skipped when a custom form page is displayed, depending on the
kind of item being submitted. Thisis because the D Space user-interface engine skips Dublin Core fields which are not
needed, according to the initial description of the item. For example, if the user indicates there are no alternate titles
on thefirst "Describe" page (the one with afew checkboxes), theinput for theti t | e. al t er nati ve DC element
isautomatically elided, even on custom submission pages.

When a user initiates a submission, DSpace first displays what we'll call the "initial-questions page”. By default, it
contains three questions with check-boxes:

1. Theitem hasmorethan onetitle, e.g. atrandated title
Controlstitle.al ternative field.

2. Theitem hasbeen published or publicly distributed before
Controls DC fields:
* date.issued
* publisher
* identifier.citation

3. Theitem consists of morethan onefile
Does not affect any metadata input fields.

The answers to the first two questions control whether inputs for certain of the DC metadata fields will displayed,
even if they are defined asfieldsin acustom page. Conversely, if the metadata fields controlled by a checkbox are not
mentioned in the custom form, the checkbox is elided from theinitial page to avoid confusing or misleading the user.

The two relevant checkbox entries are "The item has more than one title, e.g. atrandated title", and "The item has
been published or publicly distributed before". The checkbox for multiple titles trigger the display of the field with
dc-element equal to 'title' and dc-qualifier equal to 'aternative'. If the controlling collection's form set does not contain
thisfield, then the multiple titles question will not appear on the initial questions page.

Adding Val ue-Pairs

Finally, your custom form description needs to define the "value pairs' for any fields with input types that refer to
them. Do this by adding aval ue- pai r s element to the contents of f or m val ue- pai r s. It has the following
required attributes:

 value-pairs-name-- Name by which ani nput - t ype refersto thislist.
* dc-term -- Qualified Dublin Core field for which this choice list is selecting avalue.

Each val ue- pai r s element contains a sequence of pai r sub-elements, each of which in turn contains two
elements:

« displayed-value -- Name shown (on the web page) for the menu entry.
» stored-value -- Value stored in the DC element when this entry is chosen.

Unlikethe HTML sel ect tag, thereis no way to indicate one of the entries should be the default, so the first entry
is always the default choice.
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Example

Here isamenu of types of common identifiers:

<val ue- pairs val ue- pai rs-nane="comon_i dentifiers
dc-ternme"identifier">
<pai r>
<di spl ayed-val ue>Gov't Doc
#</ di spl ayed- val ue>
<st or ed- val ue>govdoc</ st or ed- val ue>
</ pair>
<pai r>
<di spl ayed- val ue>URI </ di spl ayed- val ue>
<stored-val ue>uri </ st or ed- val ue>
</ pair>
<pai r>
<di spl ayed- val ue>lI SBN</ di spl ayed- val ue>
<st or ed- val ue>i sbn</ st or ed- val ue>
</ pair>
</ val ue- pairs>

It generates the following HTML, which results in the menu widget below. (Note that there is no way to indicate a
default choice in the custom input XML, so it cannot generate the HTML SELECTED attribute to mark one of the
options as a pre-selected defaullt.)

<sel ect name="identifier_qualifier_0">
<option VALUE="govdoc">CGov't Doc

#</ opti on>
<option VALUE="uri">URI </ option>
<option VALUE="isbn">| SBN</ opti on>
</sel ect>

I dentifiers;Gov't Doc #URIISBN

11.4.4. Deploying Your Custom Forms

The DSpace web application only reads your custom form definitions when it startsup, so it isimportant to remember:

You must always restart Tomcat (or whatever serviet container you are using) for changes made
tothei nput - for ms. xnl file take effect.

Any mistake in the syntax or semantics of the form definitions, such as poorly formed XML or a reference to a
nonexistent field name, will cause afatal error in the DSpace Ul. The exception message (at the top of the stack trace
inthedspace. | og file) usually has a concise and helpful explanation of what went wrong. Don't forget to stop and
restart the servlet container before testing your fix to a bug.

11.5. Configuring the File Upload step

The Upload step in the DSpace submission process has two configuration options which can be set with your
[ dspace]/ confi g/ dspace. cf g configuration file. They are as follows:
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e upl oad. max - The maximum size of afile (in bytes) that can be uploaded from the JSPUI (not applicable for the
XMLUI). It defaults to 536870912 bytes (512MB). Y ou may set thisto -1 to disable any file size limitation.

« Note: Increasing this value or setting to -1 does not guarantee that DSpace will be able to successfully upload
larger files viathe web, aslarge uploads depend on many other factors including bandwidth, web server settings,
internet connection speed, etc.

* webui . subni t. upl oad. requi r ed - Whether or not all users are required to upload afile when they submit
an item to DSpace. It defaults to 'true’. When set to ‘false’ users will see an option to skip the upload step when
they submit anew item.

11.6. Creating new Submission Steps

First, abrief warning: Creating a new Submission Step requires some Java knowledge, and is therefore recommended
to be undertaken by a Java programmer whenever possible

That being said, a a higher level, creating a new Submission Step requires the following (in this relative order):
1. (Required) Create a new Step Processing class

e This class must extend the abstract or g. dspace. subm t. Abstract Processi ngSt ep class and
implement all methods defined by that abstract class.

* Thisclass should be built in such away that it can process the input gathered from either the XMLUI or JSPUI
interface.

2. (For stepsusing JSPUI) Createthe JSPsto display the user interface. Createanew JSPUI "binding" classtoinitiaize
and call these JSPs.

3. ¢ Your JSPUI "binding" class must extend the abstract classor g. dspace. app. webui . subni t . JSPSt ep
and implement al methods defined there. It's recommended to use one of the classes in
or g. dspace. app. webui . submi t. st ep. * asareference.

e Any JSPs created should be loaded by cdling the showJSP() method of the
or g. dspace. app. webui . subm t . JSPSt epManager class

« If thisstep gathersinformation to be reviewed, you must also create a Review JSP which will display aread-only
view of all data gathered during this step. The path to this JSP must be returned by your getReviewJSP() method.
You will find examples of Review JSPs (named similar to r evi ew- [ st ep] . j sp) in the JSP submi t/
directory.

4. (For stepsusing XMLUI) Create an XMLUI "binding" Step Transformer which will generate the DRI XML which
Manakin requires.

e The Step Transformer must extend and implement all necessary methods within the abstract class
or g. dspace. app. xm ui . submi ssi on. Abstract Subm ssi onSt ep

* Itisuseful tousetheexisting classesinor g. dspace. app. xm ui . submi ssi on. subni t . * asreferences
5. (Required) Add avalid Step Definitiontothei t em subni ssi on. xm configuration file.
e Thismay also require that you add an 118N (Internationalization) key for this step'sheadi ng. See the sections

on Configuring Multilingual Support for JSPUI [configure.html# spui-multilingual] or Configuring Multilingual
Support for XMLUI [configure.html#xmlui-multilingual] for more details.
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 For more information on <st ep> definitions withinthei t em subm ssi on. xnl , see the section above on
Defining Steps (<st ep>) withinthei t em subm ssi on. xn .

11.6.1. Creating a Non-Interactive Step

Non-interactive steps are ones that have no user interface and only perform backend processing. Y ou may find a need
to create non-interactive steps which perform further processing of previously entered information.

To create a non-interactive step, do the following:

1

Create the required Step Processing class, which extends the abstract
org. dspace. submi t. Abstract Processi ngSt ep class. In this class add any processing which this step
will perform.

. Add your non-interactivesteptoyour i t em submni ssi on. xmm at the place where you wish this step to be called

during the submission process. For example, if you want it to be called immediately after the existing 'Upload File
step, then place its configuration immediately after the configuration for that 'Upload File' step. The configuration
should look similar to the following:

<st ep>
<processi ng- cl ass>or g. dspace. submi t. st ep. MyNonl nt er act veSt ep</ pr ocessi
/ processi ng-cl ass> <wor kf | ow edi t abl e>f al se</ wor kf | ow edi t abl e>
</ st ep>

Note: Non-interactive steps will not appear in the Progress Bar! Therefore, your submitters will not even know they
are there. However, because they are not visible to your users, you should make sure that your non-interactive step
does not take a large amount of time to finish its processing and return control to the next step (otherwise there will
be avisible time delay in the user interface).
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174
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Digital Repository I nterface (DRI) isaschemathat governsthe structure of aManakin DSpace page when encoded as
an XML Document. It determineswhat el ements can be present in the Document and the rel ationship of those elements
to each other. This reference document explains the purpose of DRI, provides a broad architectural overview, and
explains common design patterns. The appendix includes a complete reference for elements used in the DRI Schema,
agraphical representation of the element hierarchy, and a quick reference table of elements and attributes.

13.1. Introduction

Thismanual describesthe Digital Repository Interface (DRI) asit appliesto the DSpace digital repository and XMLUI
Manakin based interface. DSpace XML Ul is a comprehensive user interface system. It is centralized and generic,
allowing it to be applied to all DSpace pages, effectively replacing the JSP-based interface system. Its ability to apply
specific styles to arbitrarily large sets of DSpace pages significantly eases the task of adapting the DSpace look and
feel to that of the adopting institution. This also alows for several levels of branding, lending institutional credibility
to the repository and collections.

Manakin, the second version of DSpace XML Ul, consists of several components, written using Java, XML, and
XSL, andisimplemented in Cocoon [http://cocoon.apache.org/]. Central to theinterfaceisthe XML Document, which
is a semantic representation of a DSpace page. In Manakin, the XML Document adheres to a schema called the
Digital Repository Interface (DRI) Schema, which was developed in conjunction with Manakin and is the subject of
this guide. For the remainder of this guide, the terms XML Document, DRI Document, and Document will be used
interchangeably.

This reference document explains the purpose of DRI, provides a broad architectural overview, and explains common
design patterns. The appendix includes a complete reference for elements used in the DRI Schema, a graphical
representation of the element hierarchy, and a quick reference table of elements and attributes.

13.1.1. The Purpose of DRI

DRI is a schema that governs the structure of the XML Document. It determines the elements that can be present
in the Document and the relationship of those elements to each other. Since all Manakin components produce XML
Documentsthat adhereto the DRI schema, The XML Document serves asthe abstraction layer. Two such components,
Themes and Aspects, are essentia to the workings of Manakin and are described briefly in this manual.

13.1.2. The Development of DRI

The DRI schema was developed for use in Manakin. The choice to develop our own schema rather than adapt an
existing one came after a careful analysis of the schema's purpose as well as the lessons learned from earlier attempts
at customizing the DSpace interface. Since every DSpace pagein Manakin exists asan XML Document at some point
in the process, the schema describing that Document had to be able to structurally represent al content, metadata
and relationships between different parts of a DSpace page. It had to be precise enough to avoid losing any structural
information, and yet generic enough to allow Themes a certain degree of freedom in expressing that information in
areadable format.

Popular schemas such as XHTML suffer from the problem of not relating elements together explicitly. For example,
if a heading precedes a paragraph, the heading is related to the paragraph not because it is encoded as such but
because it happens to precede it. When these structures are attempted to be trandated into formats where these types
of relationships are explicit, the trandation becomes tedious, and potentially problematic. More structured schemas,
like TEI or Dochbook, are domain specific (much like DRI itself) and therefore not suitable for our purposes.

We aso decided that the schema should natively support a metadata standard for encoding artifacts. Rather than
encoding artifact metadata in structural elements, like tables or lists, the schema would include artifacts as objects
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encoded in a particular standard. The inclusion of metadata in native format would enable the Theme to choose the
best method to render the artifact for display without being tied to a particular structure.

Ultimately, we chose to develop our own schema. We have constructed the DRI schema by incorporating
other standards when appropriate, such as Cocoon's i18n schema [http://cocoon.apache.org/2.1/userdocy
i18nTransformer.html] for internationalization, DCMI's Dublin Core [http://dublincore.org/], and the Library of
Congresss METS schema [http://www.loc.gov/standards/mets/]. The design of structural elements was derived
primarily from TEI [http://www.tei-c.org/index.xml], with some of the design patterns borrowed from other existing
standards such as DocBook and XHTML. While the structural elements were designed to be easily trandated into
XHTML, they preserve the semantic relationships for use in more expressive languages.

13.2. DRI in Manakin

The general process for handling a request in DSpace XML Ul consists of two parts. The first part builds the XML
Document, and the second part stylizes that Document for output. In Manakin, the two parts are not discrete and
instead wrapped within two processes. Content Generation, which buildsan XML representation of the page, and Style
Application, which stylizes the resulting Document. Content Generation is performed by Aspect chaining, while Style
Application is performed by a Theme.

13.2.1. Themes

A Theme is a collection of XSL stylesheets and supporting files like images, CSS styles, trandations, and help
documents. The XSL stylesheets are applied to the DRI Document to covert it into a readable format and give it
structure and basic visual formatting in that format. The supporting files are used to provide the page with a specific
look and feel, insert images and other media, trandlate the content, and perform other tasks. The currently used output
format is XHTML and the supporting files are generally limited to CSS, images, and JavaScript. More output formats,
like PDF or SVG, may be added in the future.

A DSpaceinstallation running Manakin may have several Themes associated with it. When applied to apage, aTheme
determines most of the pageislook and feel. Different themes can be applied to different sets of DSpace pagesallowing
for both variety of styles between sets of pages and consistency within those sets. The xmlui.xconf configuration
file determines which Themes are applied to which DSpace pages (see the Configuration and Customization chapter
[configure.html#xmlui-configure] for more information on installing and configuring themes). Themes may be
configured to apply to all pages of specific type, like browse-by-title, to al pages of a one particular community or
collection or sets of communities and collections, and to any mix of the two. They can aso be configured to apply
to asinge arbitrary page or handle.

13.2.2. Aspect Chains

Manakin Aspects are arrangements of Cocoon components (transformers, actions, matchers, etc) that implement anew
set of coupled features for the system. These Aspects are chained together to form all the features of Manakin. Five
Aspects exist in the default installation of Manakin, each handling a particular set of features of DSpace, and more
can be added to implement extrafeatures. All Aspectstake a DRI Document as input and generate one as output. This
allows Aspects to be linked together to form an Aspect chain. Each Aspect in the chain takes a DRI Document as
input, adds its own functionality, and passes the modified Document to the next Aspect in the chain.

13.3. Common Design Patterns

There are several design patterns used consistently within the DRI schema. This section identifies the need for and
describes the implementation of these patterns. Three patterns are discussed: language and internationalization i ssues,
standard attribute triplet (id, n, and rend), and the use of structure-oriented markup.
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13.3.1. Localization and Internationalization

Internationalizationisavery important component of the DRI system. It allows content to be offered in other languages
based on user's locale and conditioned upon availability of trandlations, as well as present dates and currency in a
localized manner. There aretwo types of translated content: content stored and displayed by DSpaceitself, and content
introduced by the DRI styling processinthe X SL transformations. Both typesare handled by Cocoon'si18n transformer
without regard to their origin.

When the Content Generation process produces a DRI Document, some of the textual content may be marked up with
i 18n elements to signify that trandations are available for that content. During the Style Application process, the
Theme can aso introduce new textual content, marking it up with i 18n tags. As a result, after the Theme's XSL
templates are applied to the DRI Document, the final output consists of a D Space page marked up in the chosen display
format (like XHTML) withi 18n elements from both DSpace and XSL content. This final document is sent through
Cocoon'si18n transformer that translates the marked up text.

13.3.2. Standard attribute triplet

Many elementsin the DRI system (all top-level containers, character classes, and many others) contain one or several
of thethree standard attributes: id, n, and rend. Theid and n attributes can berequired or optional based on the elementis
purpose, while the rend attribute is always optional. The first two are used for identification purposes, while the third
isused as adisplay hint issued to the styling step.

Identification is important because it allows elements to be separated from their peers for sorting, special case
rendering, and other tasks. The first attribute, id, is the global identifier and it is unique to the entire document. Any
element that contains an id attribute can thus be uniquely referenced by it. Theid attribute of an element can be either
assigned explicitly, or generated from the Java Class Path of the originating object if no name is given. While all
elements that can be uniquely identified can carry theid attribute, only those that are independent on their context are
required to do so. For example, tables are required to have an id since they retain meaning regardless of their location
in the document, while table rows and cells can omit the attribute since their meaning depends on the parent element.

The name attribute n is simply the name assigned to the element, and it is used to distinguish an element from its
immediate peers. In the example of a particular list, al itemsin that list will have different names to distinguish them
from each other. Other lists in the document, however, can aso contain items whose names will be different from
each other, but identical to those in the first list. The n attribute of an element is therefore unique only in the scope
of that elementis parent and is used mostly for sorting purposes and special rendering of a certain class of elements,
like, for example, al firstitemsinlists, or al items named "browse". The n attribute follows the same rules asid when
determining whether or not it is required for a given element.

Thelast attribute in the standard triplet isrend. Unlikeid and n, the rend attribute can consist of several spacedelimited
values and is optional for al elements that can contain it. Its purpose is to provide a rendering hint from the middle
layer component to the styling theme. How that hint is interpreted and whether it is used at al when provided, is
completely up the theme. There are several cases, however, where the content of the rend attribute is outlined in detail
and its useis encouraged. Those cases are the emphasis element hi , thedivision element di v, andthel i st element.
Please refer to the Element Reference for more detail on these elements.

13.3.3. Structure-oriented markup

The final design pattern is the use of structure-oriented markup for content carried by the XML Document. Once
generated by Cocoon, the Document contains two major types of information: metadata about the repository and its
contents, and the actual content of the page to be displayed. A compl ete overview of metadata and content markup and
their relationship to each other isgiven in the next section. Animportant thing to note here, however, isthat the markup
of the content is oriented towards explicitly stating structural relationships between the elements rather than focusing
on the presentational aspects. This makes the markup used by the Document more similar to TEI or Docbook rather
than HTML. For thisreason, X SL templates are used by the themesto convert structural DRI markupto XHTML. Even
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then, an attempt is made to create XHTML as structural as possible, leaving presentation entirely to CSS. This allows
the XML Document to be generic enough to represent any DSpace page without dictating how it should be rendered.

13.4. Schema Overview

The DRI XML Document consists of the root element document and three top-level elements that contain two major
types of elements. The three top-level containers are net a, body, and opt i ons. The two types of elements they
contain are metadata and content, carrying metadata about the page and the contents of the page, respectively. Figure
1 depicts the relationship between these six components.

document
v ! Y
meta body options
matadata elaments structural elemeants

Figure 1: The two content types across three major divisions of a DRI page. The docunent element is the root for
all DRI pages and contains al other elements. It bears only one attribute, version, that contains the version number of
the DRI system and the schema used to validate the produced document. At the time of writing the working version
number is"1.1".

The met a element is athe top-level element under document and contains all metadata information about the page,
the user that requested it, and the repository it is used with. It contains no structural elements, instead being the only
container of metadata elementsin a DRI Document. The metadata stored by the meta element is broken up into three
major groups: user Met a, pageMet a, and obj ect Met a, each storing metadata information about their respective
component. Please refer to the reference entries for more information about these elements.

The opt i ons eement is another top-level element that contains all navigation and action options available to the
user. The options are stored as items in list elements, broken up by the type of action they perform. The five types
of actions are: browsing, search, language selection, actions that are always available, and actions that are context
dependent. The two action types also contain sub-lists that contain actions available to users of varying degrees of
access to the system. The opt i ons element contains no metadata elements and can only make use of a small set of
structural elements, namely thel i st element and its children.

Thelast major top-level element isthebody element. It containsall structural elementsin aDRI Document, including
thelistsused by theopt i ons element. Structural elementsare used to build ageneric representation of aDSpace page.
Any DSpace page can be represented with acombination of the structural elements, which will in turn be transformed
by the X SL templates into another format. Thisis the core mechanism that allows DSpace XML Ul to apply uniform
templates and styling rules to all DSpace pages and is the fundamental difference from the JSP approach currently
used by DSpace.

The body element directly contains only one type of element: di v. Thedi v element serves as a major division of
content and any number of them can be contained by the body. Additionally, divisions arerecursive, allowing di vs
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to contain other di vs. It is within these elements that all other structural elements are contained. Those elements
include tables, paragraph elements p, and lists, as well as their various children elements. At the lower levels of this
hierarchy lie the character container elements. These elements, namely paragraphsp, tablecel | s, listsi t ens, and
the emphasis element hi , contain the textual content of a DSpace page, optionally modified with links, figures, and
emphasis. If the division within which the character class is contained is tagged as interactive (via the interactive
attribute), those elements can also contain interactive form fields. Divisions tagged as interactive must also provide
method and action attributes for its fields to use.

zara to one
1 anly one
0,1 zeroorone
forced sibling pairing

documant
parent-child relationship

Y 1
options

DRI XML Document schema

Legend:

Ve

meta

userhMata

i

metadata

pageMeta

1
rapositoryMata

1
a1
— ]

DRI Schema Version 1.1

Figure 2: All the elementsin the DRI schema. Note: Thisimage is out-of-date, it does not reflect the changes between
1.0 and 1.1 such asreference and referenceSet.

13.5. Merging of DRI Documents

Having described the structure of the DRI Document, aswell asits function in Manakin's Aspect chains, we now turn
our attention to the one last detail of their use: merging two Documents into one. There are severa situations where
the need to merge two documents arises. In Manakin, for example, every Aspect is responsible for adding different
functionality to a DSpace page. Since every instance of a page has to be a complete DRI Document, each Aspect is
faced with the task of merging the Document it generated with the ones generated (and merged into one Document)
by previously executed Aspects. For this reason rules exist that describe which elements can be merged together and
what happens to their data and child elements in the process.

When merging two DRI Documents, one is considered to be the main document, and the other a feeder document
that is added in. The three top level containers (net a, body and opt i ons) of both documents are then individually
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analyzed and merged. In the case of the opt i ons and net a elements, the children tags are taken individually as
well and treated differently from their siblings.

The body elements are the easiest to merge: their respective di v children are preserved along with their ordering
and are grouped together under one element. Thus, the new body tag will contain all thedi vs of the main document
followed by all the di vs of the feeder. However, if two di vs have the same n and rend attributes (and in case of
aninteractive di v the same action and method attributes as well), those di vs will be merged into one. The resulting
div will bear theid, n, and rend attributes of the main document's div and contain al the di vs of the main document
followed by all the di vs of the feeder. This process continues recursively until al the di vs have been merged. It
should be noted that two divisions with separate pagination rules cannot be merged together.

Merging the opt i ons elements is somewhat different. First, | i st elements under opt i ons of both documents
are compared with each other. Those unique to either document are simply added under the new options element,
just likedi vs under body. In case of duplicates, that isl i st elementsthat belong to both documents and have the
samen attribute, thetwo | i st s will bemerged intoone. Thenew | i st element will consist of the main documentis
head element, followed | abel - i t empairsfrom the main document, and then finally thel abel - i t empairs of the
feeder, provided they are different from those of the main.

Finally, the net a elements are merged much like the elements under body. Thethree children of met a - user Met a,
pageMet a, and obj ect Met a - are individually merged, adding the contents of the feeder after the contents of the
main.

13.6. Version Changes

The DRI schemawill continue to evolve overtime as the needs of interface design require. The version attribute on the
document will indicate which version of the schema the document conformsto. At the time Manakin was incorporated
into the standard distribution of DSpac the current versionwas"1.1", however earlier versions of the Manakin interface
may use"1.0".

13.6.1. Changes from 1.0to 1.1

There were mgjor structural changes between these two version numbers. Several elements were removed from the
schemai ncl udeSet , i ncl ude, obj ect Met a, and obj ect . Originally all metadata for objects were included
in-line with the DRI document, this proved to have several problems and has been removed in version 1.1 of the DRI
schema. Instead of including metadata in-line, external references to the metadataisincluded. Thus, ar ef er ence
element has been added along with r ef er enceSet . These new elements operate like their counterparts in the
previous version except refrencing metadata contained on the obj ect Met a element they reference metadata in
external files. Ther eposi t ory andr eposi t or yMet a elementswere alse modified in asimilar mannor removing
in-line metadata and refrencing external metadata documents.

13.7. Element Reference

Element Attributes (if required, Required
noted)

BODY

cols
id
n

cell

rend

role

rows
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div

action

required for interactive
behavior

behaviorSensitivFields

currentPage

firstitemlndex

id

required

interactive

itemsTotal

| astlteml ndex

method

required for interactive

n

required

nextPage

pagesTotal

pageURLMask

pagination

previousPage

rend

DOCUMENT

version

required

field

disabled

id

required

n

required

rend

required

type

required

figure

rend

source

target

head

rend

help

hi

rend

required

instance

item

label
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list

id

required

n

required

rend

type

META

metadata

element

required

language

qualifier

OPTIONS

id

n

rend

pageMeta

params

cols

maxlength

multiple

operations

rows

size

reference

url

required

repositorylD

required

type

referenceSet

id

required

n

required

orderBy

rend

type

required

repository

repositorylD

required

url

required

repositoryMeta

row

id

required

table

required

required

required

required
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rend

trail
target

userMeta authenticated required
optionSelected
value optionValue

type required
xref target required

13.7.1. BODY

Top-Level Container

Thebody element isthe main container for all content displayed to the user. It contains any number of di v elements
that group content into interactive and display blocks.

Parent

document

Children

div
(any)
Attributes

None

<docunent version=1. 0>
<meta> ... </nmeta>
<body>
<di v n="di vi si on- exanpl el"
i d="XM_Exanpl e. di v. di vi si on- exanpl el" >
</div>
<di v n="di vi si on- exanpl e2" i d="XM.Exanpl e. di v. di vi si on- exanpl e2"
i nteractive="yes" action="ww. DRItest. cont
nmet hod="post" >

</div>
</ body>
<options> ... </options>
</ docunent >

13.7.2. cell
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Rich Text Container

Structural Element

Thecel | element contained inar owof at abl e carries content for that table. It is a character container, just like
p,itemand hi,andits primary purposeisto display textual data, possibly enhanced with hyperlinks, emphasized
blocks of text, images and form fields. Every cel | can be annotated with arole (the most common being iheaderi

and idatal) and can stretch across any number of rows and columns. Since cells cannot exist outside their container,
r ow, their id attribute is optional .

Parent

row

Children

hi

(any)

xref

(any)

figure

(any)

field
(any)
Attributes

cols
optional

The number of columns the cell spans.

id
optional

A uniqueidentifier of the element.

optional
A local identifier used to differentiate the element from its siblings.

rend
optional

A rendering hint used to override the default display of the element.
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role
optional

An optional attribute to override the containing rowis role settings.

rows
optional

The number of rows the cell spans.
<t abl e n="tabl e-exanpl e" id="XM.Exanpl e.tabl e. t abl e-exanpl e" rows="2"
col s="3">
<row rol e="head" >

<cell cols="2">Data Label One and Two</cell > <cel | >Dat a Label
Three</cel | >

</ row>
<r ow>

<cell > Value One </cell> <cell> Value Two </cell> <cell > Val ue
Three </cell >

</ row>
</t abl e>

13.7.3. div

Structural Element

Thedi v element represents amajor section of content and can contain awide variety of structural elementsto present
that content to the user. It can contain paragraphs, tables, and lists, aswell asreferencesto artifact information stored in
artifact Meta,repositoryMeta,coll ections,andcomunities. Thedi v elementisalso recursive,
allowing it to be further divided into other divs. Divs can be of two types: interactive and static. The two types are
set by the use of the interactive attribute and differ in their ability to contain interactive content. Children elements of
divstagged as interactive can contain form fields, with the action and method attributes of the di v serving to resolve
those fields.

Parent
body

div

Children

head

(zero or one)

pagination
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(zero or one)

table

(any)

p
(any)

referenceSet
(any)

list

(any)

div

(any)

Attributes

action
required for interactive

The form action attribute determines where the form information should be sent for processing.

behavior
optional for interactive

The acceptable behavior options that may be used on this form. The only possible value defined at thistimeis
igjaxi which meansthat the form may be submitted multiple timesfor each individual field in thisform. Note that
if the form is submitted multiple timesit is best for the behaviorSensitiveFields to be updated as well.

behaviorSensitiveFields
optional for interactive

A space separated list of field names that are sensitive to behavior. These fields must be updated each time aform
is submitted with out a complete refresh of the page (i.e. gjax).

currentPage
optional

For paginated divs, the currentPage attribute indicates the index of the page currently displayed for this div.

firstitemindex
optional

For paginated divs, the firstitemlndex attribute indicates the index of the first item included in this div.

id
required
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A uniqueidentifier of the element.

interactive
optional

Accepted values are iyesi, inoi. This attribute determines whether the div is interactive or static. Interactive divs
must provide action and method and can contain field elements.

itemsTotal
optional

For paginated divs, the itemsTotal attribute indicates how many items exit across all paginated divs.

lastItemlIndex
optional

For paginated divs, the lastitemlndex attribute indicates the index of the last item included in this div.

method
required for interactive

Accepted values are igeti, iposti, and imultiparti. Determines the method used to pass gathered field valuesto the
handler specified by the action attribute. The multipart method should be used for uploading files.

required
A local identifier used to differentiate the element from its siblings.

nextPage
optional

For paginated divs the nextPage attribute points to the URL of the next page of the div, if it exists.

pagesTotal
optional

For paginated divs, the pagesTotal attribute indicates how many pages the paginated divs spans.

pageURLMask
optional

For paginated divs, the pageURL M ask attribute contains the mask of aurl to aparticular page within the paginated
set. The destination pageis number should replace the { pageNum} string in the URL mask to generate afull URL
to that page.

pagination
optional

Accepted values are isimplel, imaskedi. This attribute determines whether the div is spread over several pages.
Simple paginated divs must provide previousPage, nextPage, itemsTotal, firstitemlndex, lastitemlindex attributes.
Masked paginated divs must provide currentPage, pagesTotal, pageURLMask, itemsTotal, firstltemindex,
lastitemlndex attributes.

previousPage
optional

For paginated divs the previousPage attribute points to the URL of the previous page of the div, if it exists.
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rend
optional

A rendering hint used to override the default display of the element. In the case of the div tag, it isalso encouraged
tolabel it aseither iprimaryi or isecondaryi. Divs marked as primary contain content, while secondary divscontain
auxiliary information or supporting fields.

<body>
<di v n="di vi si on- exanpl e"
i d=" XM_LExanpl e. di v. di vi si on- exanpl e" >
<head> Exanpl e Di vi sion </ head>
<p> This exanpl e shows the use of divisions. </p>

<table ...>
</t abl e>
<referenceSet ...>

</referenceSet >
<list ...>

</list>
<di v n="sub-di vi si on- exanpl e"
i d=" XM_LExanpl e. di v. sub- di vi si on- exanpl e">
<p> Divisions my be nested </p>
</ div>
</ div>
</ body>

13.7.4. DOCUMENT

Document Root

The document element is the root container of an XML Ul document. All other elements are contained within it either
directly or indirectly. The only attribute it carriesis the version of the Schemato which it conforms.

Parent
none

Children

meta

(one)

body

(one)

188



DRI Schema Reference

options
(one)
Attributes

version
required

Version number of the schema this document adheres to. At the time of writing the only valid version number is

11.0i. Future iterations of this schema may increment the version number.

<docunent
version="1.0">
<net a>

</ net a>
<body>
</ body>
<opti ons>

</ opti ons>
</ docunent >

13.7.5. field

Text Container

Structural Element

Thefi el d element is a container for al information necessary to create a form field. The required type attribute
determines the type of the field, while the children tags carry the information on how to build it. Fields can only occur
in divisionstagged as "interactive”.

Parent

cell

hi

item

Children

params
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(one)

help

(zero or one)

error

(any)

option

(any - only with the select type)

value

(any - only available on fields of type: select, checkbox, or radio)

field

(one or more - only with the composite type)

valueSet
(any)
Attributes

disabled
optional

Accepted values are iyesi, inof. Determines whether the field allows user input. Rendering of disabled fields may
vary with implementation and display media.
required

A uniqueidentifier for afield element.

n
required
A non-unique local identifier used to differentiate the element from its siblings within an interactive division. This
is the name of the field use when data is submitted back to the server.

rend
optional
A rendering hint used to override the default display of the element.

required

optional
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Accepted values areiyesl, inoi. Determines whether the field is a required component of the form and thus cannot
be left blank.

type
required

A required attribute to specify the type of value. Accepted types are:

button
A button input control that when activated by the user will submit the form, including al the fields, back to
the server for processing.

checkbox
A boolean input control which may be toggled by the user. A checkbox may have several fields which share
the same name and each of those fields may be toggled independently. This is distinct from a radio button
where only one field may be toggled.

file
An input control that allows the user to select files to be submitted with the form. Note that a form which
uses afile field must use the multipart method.

hidden
An input control that is not rendered on the screen and hidden from the user.

password
A single-line text input control where the input text is rendered in such away as to hide the characters from
the user.

radio
A boolean input control which may be toggled by the user. Multiple radio button fields may share the same
name. When this occurs only one field may be selected to be true. This is distinct from a checkbox where
multiple fields may be toggled.

select
A menu input control which allows the user to select from alist of available options.

text
A single-line text input control.

textarea
A multi-line text input control.

composite
A composite input control combines several input controls into a single field. The only fields that may be
combined together are: checkbox, password, select, text, and textarea. When fields are combined together
they can posses multiple combined values.

<p>
<hi> ... </hi>
<xref> ... </xref>
<figure> ... </figure>

<field id="XM.Exanpl e.field. nane" n="nane" type="text"
requi red="yes" >
<parans size="16" nmaxl engt h="32"/>
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<hel p>Sonme help text with <i 18n>| ocal i zed
content </i 18n>. </ hel p>
<val ue type="raw'>Default val ue goes
her e</ val ue>
</field>
</ p>

13.7.6. figure

Text Container

Structural Element

Thef i gur e element is used to embed a reference to an image or a graphic element. It can be mixed freely with text,
and any text within the tag itself will be used as an alternative descriptor or a caption.

Parent

cell

hi

item
Children
none
Attributes

rend
optional

A rendering hint used to override the default display of the element.

source
optional

The source for the image, using either aURL or a pre-defined XML entity.

target
optional

A target for animage used as alink, using either aURL or an id of an existing element as a destination.

<p>
<hi> ... </hi>
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<xref> ... </xref>
<field> ... </field>

<figure source="ww. exanple.com figl"> This is a static image.
</figure>
<figure source="ww. exanpl e. conm figl"
t ar get =" www. exanpl e. net " >
This inmage is also a link.
</figure>

</ p>. .

13.7.7. head

Text Container

Structural Element

The head element is primarily used as alabel associated with its parent element. The rendering is determined by its
parent tag, but can be overridden by the rend attribute. Since there can only be one head element associated with a
particular tag, the n attribute is not needed, and theid attribute is optional.

Parent
div
table
list

referenceSet
Children
none
Attributes

id
optional

A uniqueidentifier of the element

optional
A local identifier used to differentiate the element from its siblings

rend
optional
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A rendering hint used to override the default display of the element.

<div ...>
<head> This is a sinple header associated with its div el ement.
</ head>
<div ...>
<head rend="green"> This header will be green.

</ head>

<p>
<head> A header with <i 18n>l ocalized content</i 18n>.
</ head>

</ p>
</ di v>
<table ...>
<head> ...
</ head>

</t abl e>
<list ...>

<head> ...
</ head>

</list>
</ body>

13.7.8. help

Text Container

Structural Element

The optional hel p element is used to supply help instructions in plain text and is normally contained by thefi el d
element. The method used to render the help text in the target markup is up to the theme.

Parent

field
Children
none
Attributes
None

<p>
<hi> ... </hi>
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<xref> ... </xref>
<figure> ... </figure>
<field id="XM.Exanpl e.field. nane" n="nanme" type="text"
requi red="yes" >
<paramnms size="16" maxl engt h="32" />
<hel p>Sonme help text with <i 18n>l ocal i zed
content </i 18n>. </ hel p>
</field>

</ p>. .

13.7.9. hi

Rich Text Container

Structural Element

The hi element is used for emphasis of text and occurs inside character containerslikep and | i st item. It can be
mixed freely with text, and any text within the tag itself will be emphasized in amanner specified by the required rend
attribute. Additionally, hi element is the only text container component that is arich text container itself, meaning it
can contain other tags in addition to plain text. This allowsit to contain other text containers, including other hi tags.

Parent

cell

item

hi
Children
hi

(any)
xref

(any)

figure

(any)
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field
(any)
Attributes

rend
required

A required attribute used to specify the exact type of emphasis to apply to the contained text. Common values
include but are not limited to "bold", "italic", "underline", and "emph".

<p>
This text is normal, while <hi rend="bold">this text is bold and
this text is <hi rend="italic">bold and
italic.</hi></hi>
</ p>

13.7.10. instance

Structural Element

Thei nst ance element contains the value associated with a form fieldis multiple instances. Fields encoded as an
instance should also include the values of each instance as a hidden field. The hidden field should be appended with
the index number for the instance. Thus if the field is "firstName" each instance would be named "firstName 1",
"firstName_2", "firstName_3", etc...

Parent

field

Children

value
Attributes

None listed yet.

Exanpl e needed.

13.7.11. item

Rich Text Container

Structural Element

Thei t emelement is arich text container used to display textual datain alist. Asarich text container it can contain
hyperlinks, emphasized blocks of text, images and form fieldsin addition to plain text.
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Thei t emelement can be associated with a label that directly precedes it. The Schemarequires that if onei t emin
ali st hasan associated | abel , then all other items must have one as well. This mitigates the problem of loose
connections between elements that is commonly encountered in XHTML, since every item in particular list has the
same structure.

Parent

list
Children
hi

(any)

xref

(any)

figure

(any)

field

(any)

list

(any)
Attributes

id
optional

A uniqueidentifier of the element

n
optional
A non-unique local identifier used to differentiate the element from its siblings
rend
optional
A rendering hint used to override the default display of the element.
<list n="list-exanple"

i d="XM_Exanpl e.list.list-exanple">
<head> Exanpl e List </head>
<item> This is the first item
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</itenp
<itenr This is the second itemwth <hi ...>highlighted text</hi>,
<xref ...> a link</xref> and an <figure

...>mage</figure>. </itenp

<list n="list-exanpl e2"
i d="XM_Exanpl e.list.list-exanple2">
<head> Exanpl e Li st </head>
<l abel > TEM ONE: </ | abel >
<item> This is the first item

</itenp

<l abel >I TEM TWO. </ | abel >

<itenr This is the second itemwth <hi ...>highlighted
text</hi> <xref ...> a link</xref> and an <figure

...>mage</figure>. </itenp
<l abel > TEM THREE: </ | abel >

<itenkP This is the third itemwith a <field ...> ... </field>
</litenp
</list>
<itenk This is the third itemin the |ist
</litenp
</list>

13.7.12. label

Text Container

Structural Element

Thel abel element is associated with an item and annotates that item with a number, a textual description of some
sort, or asimple bullet.

Parent

item
Children
none
Attributes

id
optional

A unigue identifier of the element

optional

A local identifier used to differentiate the element from its siblings
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rend
optional

An optional rend attribute provides a hint on how the label should be rendered, independent of itstype.

<list n="list-exanpl e"
i d="XM_Exanpl e.list.list-exanple">
<head>Exanpl e Li st </ head>
<l abel >1</1| abel >
<itemr This is the first item </itenmp
<| abel >2</| abel >
<itenkr This is the second itemwth <hi ...>highlighted text</hi>,
<xref ...> a link</xref> and an <figure
...>mge</figure> </itenpr

<list n="list-exanpl e2"
i d="XM_Exanpl e.list.list-exanple2">
<head>Exanpl e Subl i st </ head>

<l abel > TEM
ONE: </ | abel >

<itent This is the first item </itenpr

<l abel > TEM
TWO </ | abel >

<itenkr This is the second itemwth <hi ...>highlighted
text</hi> <xref ...> a link</xref> and an <figure
...>mge</figure> </itenpr

<l abel > TEM
THREE: </ | abel >

<itenp This is the third itemwith a <field ...> ... </field>
</itenp
</list>

<item> This is the third itemin the list </itenp
</list>

13.7.13. list

Structural Element

Thel i st element is used to display sets of sequential data. It contains an optional head element, as well as any
number of i t emand| i st elements. | t ens contain textual information, while sublists contain otheri t emor | i st
elements. Ani t emcan also be associated with al abel element that annotates an item with a number, a textual
description of some sort, or asimple bullet. Thelist type (ordered, bulleted, gloss, etc.) isthen determined either by the
content of | abel s oni t ers or by an explicit value of thetypeattribute. Notethat if | abel s areusedin conjunction
withany i t ens inaligt, al of thei t ens inthat list must have al abel . It is aso recommended to avoid mixing
| abel stylesunlessan explicit typeis specified.

Parent

div
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list

Children

head

(zero or one)

label
(any)
item
(any)
list

(any)

Attributes

id
required

A uniqueidentifier of the element

required
A local identifier used to differentiate the element from its siblings

rend
optional

An optional rend attribute provides a hint on how the list should be rendered, independent of its type. Common
values are but not limited to:

alphabet
The list should be rendered as an alphabetical index

columns
Thelist should be rendered in equal length columns as determined by the theme.

columns2
Thelist should be rendered in two equal columns.

columns3
Thelist should be rendered in three equal columns.

horizontal
The list should be rendered horizontally.

numeric
The list should be rendered as a numeric index.
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vertical
Thelist should be rendered vertically.

type
optional

An optional attribute to explicitly specify the type of list. In the absence of this attribute, the type of alist will be
inferred from the presence and content of labels on its items. Accepted values are;

form
Used for form lists that consist of a series of fields.

bulleted
Used for lists with bullet-marked items.

gloss
Used for lists consisting of a set of technical terms, each marked with al abel element and accompanied
by the definition marked asani t emelement.

ordered
Used for lists with numbered or lettered items.

progress
Used for listsconsisting of aset of steps currently being performed to accomplish atask. For thistypeto apply,
each i t eminthelist should represent a step and be accompanied by al abel that contains the displayable
name for the step. Thei t emcontainsan xr ef that references the step. Also the rend attribute onthei t em
element should be: iavailablel (meaning the user may jump to the step using the provided xr ef ), iunavailabl el
(the user has not meet the requirements to jump to the step), or icurrentl (the user is currently on the step)

simple
Used for lists with items not marked with numbers or bullets.
<div ...>
<list n="list-exanple"

i d="XM_Exanpl e.list.list-exanple">
<head>Exanpl e Li st </ head>

<itemr ... </itenp
<itemr ... </itenp
<list n="list-exanpl e2"

i d="XM_Exanpl e.list.list-exanple2">
<head>Exanpl e Subl i st </ head>

<label> ... </l abel >
<itemrp ... <litenp
<label> ... </l abel>
<itemrp ... <litenp
<label> ... </l abel>
<itemrp ... <litenp
</list>

<label> ... </l abel>

<itemrp ... <litenp
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</list>
</ di v>

13.7.14. META

Top-Level Container

The met a element is atop level element and exists directly inside the docunent element. It serves as a container
element for all metadata associated with a document broken up into categories according to the type of metadata they
carry.

Parent

document

Children

userMeta

(one)

pageMeta

(one)

repositoryMeta
(one)
Attributes

None

<docunent versi on=1. 0>

<met a>
<userMeta> ... </userMeta>
<pageMeta> ... </pageMeta>
<repositoryMeta> ... </repositoryMeta>
</ met a>
<body> ... </body>
<options> ... </options>

</ document >

13.7.15. metadata

Text Container

Structural Element
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The net adat a element carries generic metadata information in the form on an attribute-value pair. The type
of information it contains is determined by two attributes. element, which specifies the general type of metadata
stored, and an optional qualifier attribute that narrows the type down. The standard representation for this pairing is
element.qualifier. The actual metadatais contained in the text of the tag itself. Additionally, alanguage attribute can
be used to specify the language used for the metadata entry.

Parent
userMeta

pageMeta
Children
none
Attributes

element
required

The name of a metadata field.

language
optional

An optional attribute to specify the language used in the metadata tag.

qualifier
optional

An optional postfix to the field name used to further differentiate the names.

<met a>
<user Met a>
<netadata el ement="identifier" qualifier="firstNane"> Bob
</ net adat a>
<netadata el ement="identifier" qualifier="1astNane"> Jones
</ net adat a>
<nmetadata ...> ...
</ net adat a>

</ user Met a>
<pageMet a>
<net adata el ement ="ri ghts"
gual i fier="accessRi ght s">user </ net adat a>

<metadata ...> ...
</ met adat a>

</ pageMet a>
</ net a>

203



DRI Schema Reference

13.7.16. OPTIONS

Top-Level Container
Theopt i ons element isthe main container for al actions and navigation options available to the user. It consists of

any number of | i st elements whose items contain navigation information and actions. While any list of navigational
options may be contained in this element, it is suggested that at |east the following 5 lists be included.

Parent

document

Children

list
(any)
Attributes

None

<docunent version=1. 0>
<meta> O </ net a>
<body> O </ body>
<opti ons>

<list n="navi gati on- exanpl el"
i d="XM_LExanpl e. | i st. navi gati on-exanpl el">

<head>Exanpl e Navi gati on List 1</head>

<itemp<xref target="/1link/to/option">0ption
One</ xref></itenr

<itemp<xref target="/1link/to/option">0ption
two</ xref></itenp

</list>

<list n="navi gati on- exanpl e2"
i d="XM_LExanpl e. | i st. navi gati on- exanpl e2">

<head>Exanpl e Navi gati on List 2</head>

<itemp<xref target="/1link/to/option">0ption

204



DRI Schema Reference

One</ xref></itenp

<itenp<xref target="/1ink/to/option">Cption
two</ xref></itenp

</list>

</ opti ons>

</ document >

13.7.17. p

Rich Text Container

Structural Element

The p element is arich text container used by di vs to display textual data in a paragraph format. As arich text
container it can contain hyperlinks, emphasized blocks of text, images and form fields in addition to plain text.

Parent
div
Children
hi

(any)

xref

(any)

figure

(any)

field
(any)
Attributes

id
optional
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A uniqueidentifier of the element.

optional
A local identifier used to differentiate the element from its siblings.

rend
optional

A rendering hint used to override the default display of the element.
<di v n="di vi si on- exanpl e"
i d="XM_Exanpl e. di v. di vi si on- exanpl e">

<p> This is a regul ar paragraph.
</ p>

<p> This text is normal, while <hi rend="bold">this text is bold
and this text is <hi rend="italic">bold and italic.</hi></hi>
</ p>

<p> Thi s paragraph contains a <xref
target="/link/target">link</xref> a static <figure
source="/image.j pg">i mage</figure> and a <figure target=
"/link/target" source="/inmage.jpg">i mage |ink.</figure>
</ p>

</ di v>

13.7.18. pageMeta

Metadata Element

The pageMet a element contains metadata associated with the document itself. It contains generic net adat a
elementsto carry the content, and any number of t r ai | elementsto provideinformation on the useris current location
in the system. Required and suggested values for net adat a elements contained in pageMet a include but are not
limited to:

 browser (suggested): The useris browsing agent as reported to server in the HTTP request.

* browser.type (suggested): The general browser family as derived form the browser metadata field. Possible values
may include"MSIE" (for Microsoft Internet Explorer), "Opera’ (for the Operabrowser), "Apple" (for Appleweb kit
based browsers), "Gecko" (for Netscape, Mozilla, and Firefox based browsers), or "Lynx" (for text based browsers).

 browser.version (suggested): The browser version as reported by HTTP Request.

* contextPath (required): The base URL of the Digital Repository system.

« redirect.time (suggested): The time that must elapse before the page is redirected to an address specified by the
redirect.url net adat a element.

« redirect.url (suggested): The URL destination of aredirect page
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« title (required): The title of the document/page that the user currently browsing.
Seethenet adat aandtrai | tag entriesfor more information on their structure.

ParentmetaChildrenmetadata (any)trail (any)AttributesNone

<net a>
<userMeta> ... </userMeta>
<pageMet a>

<nmet adata el ement="titl e">Exam pe DRl
page</ net adat a>

<net adat a
el ement =" cont ext Pat h" >/ xm ui / </ net adat a>

<metadata ...> ... </nmetadata>

<trail source="123456789/6"> A bread crunb item
</trail>

<trail ...> ... </[trail>

</ pageMet a>

</ met a>

13.7.19. params

Structural Component

The par ans element identifies extra parameters used to build aform field. There are severa attributes that may be
available for this element depending on the field type.

Parent

field
Children
none
Attributes

cols
optional
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The default number of columns that the text area should span. This applies only to textarea field types.

maxlength

optional

The maximum length that the theme should accept for form input. This applies to text and password field types.

multiple

optional

yes/no value. Determineif the field can accept multiple values for the field. This applies only to select lists.

operations

optional

The possible operations that may be preformed on thisfield. The possible valuesare"add" and/or "delete”. If both
operations are possible then they should be provided as a space separated list.

The "add" operations indicates that there may be multiple values for this field and the user may add to the set
one at atime. The front-end should render a button that enables the user to add more fields to the set. The button
must be named the field name appended with the string "_add", thusiif the fieldis nameis "firstName" the button
must be called "firstName_add".

The "delete" operation indicates that there may be multiple values for this field each of which may be removed
from the set. The front-end should render a checkbox by each field value, except for the first, The checkbox must
be named the field name appended with the string " _selected”, thusif thefieldisnameis"firstName" the checkbox
must be called "firstName_selected" and the value of each successive checkbox should be the field name. The
front-end must also render a delete button. The delete button name must be the fieldis name appended with the
string"_delete”.

rows

size

<p>

optional

The default number of rows that the text area should span. This applies only to textareafield types.

optional

The default size for afield. This appliesto text, password, and select field types.

<field id="XM.Exanpl e. field. nane" n="nane" type="text"

requi red="yes" >

<par ans size="16"

max| engt h="32"/>

<hel p>Sorme help text with <i 18n>l ocal i zed

content</i 18n>. </ hel p>

<def aul t >Def aul t val ue goes here</defaul t>

</field>
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</ p>

13.7.20. reference

Metadata Reference Element

r ef er ence is areference element used to access information stored in an extarnal metadata file. The url attribute
is used to locate the external metadata file. The type attribute provides a short limited description of the referenced
object'stype.

r ef er ence elements can be both contained by i ncl udeSet elements and containi ncl udeSet s themselves,
making the structure recursive.

Parent

referenceSet

Children

referenceSet
(zero or more)
Attributes

url
required

A url to the external metadata file.

repositoryldentifier
required

A reference to the repositoryldentifier of the repository.

type
optional

Description of the reference object's type.

<i ncludeSet n="browse-|ist"
i d="XM.Test.incl udeSet. browse-1|ist">
<reference url ="/ netadat a/ handl e/ 123/ 4/ et s. xm "
repositoryl D="123" type="DSpace
ltem'/>
<reference url ="/ netadat a/ handl e/ 123/ 5/ nmets. xm "
repositoryl D="123" />

</i ncl udeSet >

13.7.21. referenceSet
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Metadata Reference Element
Ther ef er enceSet element isa container of artifact or repository references.

Parent

div

reference

Children

head

(zero or one)

reference
(any)
Attributes

id
required

A uniqueidentifier of the element

required
Local identifier used to differentiate the element fromits siblings

orderBy
optional

A reference to the metadata field that determines the ordering of artifacts or repository objects within the set.
When the Dublin Core metadata scheme is used this attribute should be the element.qualifier value that the set
is sorted by. As an example, for a browse by title list, the value should be sortedBy=title, while for browse by
date list it should be sortedBy=date.created

rend
optional

A rendering hint used to override the default display of the element.

type
required

Determines the level of detail for the given metadata. Accepted values are:
summaryList

Indicates that the metadata from referenced artifacts or repository objects should be used to build a list
representation that is suitable for quick scanning.

210



DRI Schema Reference

summaryView
Indicates that the metadata from referenced artifacts or repository objects should be used to build a partial
view of the referenced object or objects.

detailList
Indicates that the metadata from referenced artifacts or repository objects should be used to build a list
representation that providesacomplete, or near complete, view of thereferenced objects. Whether such aview
is possible or different from summaryView depends largely on the repository at hand and the implementing
theme.

detail View
Indicates that the metadata from referenced artifacts or repository objects should be used to display complete
information about the referenced object. Rendering of several references included under this type is up to
the theme.

<div ...>
<head> Exanpl e Divi sion </ head>
<p> ... </p>
<table> ... </table>
<list>
</list>
<referenceSet n="browse-list"
i d="XM.Test . referenceSet. browse-1ist" type="summaryVi ew'
i nf or mat i onModel =" DSpace" >
<head>A header for the includeset</head>
<reference
url ="/ met adat a/ handl e/ 123/ 34/ mets. xm "/ >
<reference
url =""met adat a/ handl e/ 123/ 34/ nets. xm / >
</referenceSet >

</ p>
13.7.22. repository

Metadata Element

Ther eposi t ory element is used to describe the repository. Its principal component is a set of structural metadata
that carrier information on how the repositoryis objects under obj ect Met a are related to each other. The principal
method of encoding these relationships at the time of thiswriting is a METS document, although other formats, like
RDF, may be employed in the future.

Parent

repositoryMeta
Children
none

Attributes
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repositorylD
required

A unique identifier assigned to a repository. It is referenced by the obj ect element to signify the repository
that assigned itsidentifier.

url
required

A url to the external METS metadata file for the repository.

<r eposi t or yMet a>

<repository repositoryl D="123456789"
url ="/ met adat a/ handl e/ 1234/ 4/ mets. xm " [ >

</repositoryMeta>

13.7.23. repositoryMeta

Metadata Element

Ther eposi t or yMet a element contains metadata refernces about the repositories used in the used or referenced in
the document. It can contain any number of r eposi t or y elements.

Seether eposi t ory tag entry for more information on the structure of r eposi t or y elements.

Parent

Meta

Children

repository
(any)
Attributes

None

<net a>
<userMeta> ... </userneta>
<pageMeta> ... </pageMeta>

<reposi t oryMet a>

<repository repositorylID="..." url="...

/>
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</ repositoryMeta>

</ et a>

13.7.24. row

Structural Element

The row element is contained inside at abl e and serves as a container of cel | elements. A required role attribute
determines how the row and its cells are rendered.

Parent

table

Children

cell
(any)
Attributes

id
optional

A uniqueidentifier of the element

optional
A locadl identifier used to differentiate the element from its siblings

rend
optional

A rendering hint used to override the default display of the element.

role
required

Indicates what kind of information the row carries. Possible values include "header" and "data’.
<tabl e n="t abl e- exanpl e" id="XM.Exanpl e. t abl e. t abl e- exanpl e" rows="2"
col s="3">

<r ow
rol e="head" >

<cell cols="2">Data Label One and
Two</ cel | >
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<cel | >Dat a Label Three</cell >

</ row> <row>
<cel |l > Value One </cell>
<cel |l > Value Two </cell>

<cel |l > Val ue Three </cell>

</ row>

</t abl e>

13.7.25. table

Structural Element

Thet abl e lement is a container for information presented in tabular format. It consists of a set of r ow elements
and an optional header .

Parent

div

Children

head

(zero or one)

row
(any)
Attributes

cols
required

The number of columnsin the table.

id
required

A uniqueidentifier of the element
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required
A local identifier used to differentiate the element from its siblings

rend
optional

A rendering hint used to override the default display of the element.

rows
required

The number of rowsin the table.
<di v n="di vi si on- exanpl e"
i d="XM_Exanpl e. di v. di vi si on- exanpl e">

<tabl e n="tabl el" id="XM.Exanple.table.tablel" rows="2"
col s="3">

<row rol e="head" >

<cell col s="2">Data Label One and
Two</cel | >

<cel | >Dat a Label Three</cell>

</ row>

<r ow>
<cell> Value One </cell>
<cell> Value Two </cell >

<cel |l > Value Three </cell>

</ row>

</tabl e>
</ di v>

13.7.26. trall

Text Container
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Metadata Element

Thetrai | element carriesinformation about the useris current location in the system relative of the repositoryis root
page. Each instance of the element serves as one link in the path from the root to the current page.

Parent

pageMeta
Children
none
Attributes

rend
optional

A rendering hint used to override the default display of the element.

target
optional

An optional attribute to specify atarget URL for atrail element serving asahyperlink. Thetext inside the element
will be used as the text of the link.
<pageMet a>

<netadata el enent="titl e">Exan pe DRI
page</ net adat a>

<net adat a
el ement =" cont ext Pat h" >/ xm ui / </ net adat a>

<netadata ...> ... </netadata>

<trail target="/myDSpace"> A bread crunb itempointing to a
page. </trail> <trail ...> ... </trail>

</ pageMet a>

13.7.27. userMeta

Metadata Element

The user Met a element contains metadata associated with the user that requested the document. It contains generic
nmet adat a elements, which in turn carry the information. Required and suggested values for net adat a elements
contained in user Met a include but not limited to:
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* identifier (suggested): A unique identifier associated with the user.

* identifier.email (suggested): The requesting useris email address.

* identifier.firstName (suggested): The requesting useris first name.

* identifier.lastName (suggested): The requesting useris last name.

* identifier.logoutURL (suggested): The URL that a user will be taken to when logging out.

« identifier.url (suggested): A url reference to the useris page within the repository.

* language.RFC3066 (suggested): The requesting useris preferred language sel ection code as describe by RFC3066

* rights.accessRights (required): Determines the scope of actions that a user can perform in the system. Accepted
values are:

« none: The user is either not authenticated or does not have avalid account on the system

¢ user: The user is authenticated and has a valid account on the system

< admin: The user is authenticated and belongs to the systemis administrative group
Seethe met adat a tag entry for more information on the structure of et adat a elements.
ParentmetaChildrenmetadata (any)Attributes

authenticated
required

Accepted values are "yes', "no". Determines whether the user has been authenticated by the system.

<met a>

<user Met a>

<netadata elenent="identifier" qualifier="enail">

bobJones@ amu. edu

</ net adat a>

<net adata el enent ="identifier
</ net adat a>

qualifier="firstName"> Bob

<net adata el enent="identifier
</ net adat a>

qual i fier="1astNane"> Jones

<net adata el ement="ri ghts"
qual i fier="accessRi ghts">user </ net adat a>

<netadata ...> ... </netadata>
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<trail source="123456789/6"> A bread crunb item
</trail>

<trail ...> ... </trail>

</ user Met a>
<pageMeta> ... </pageMeta>

</ et a>

13.7.28. value

Rich Text Container

Structural Element

The value element contains the value associated with aform field and can serve a different purpose for various field
types. Thevalue element iscomprised of two subelements: the raw element which storesthe unprocessed value directly
from the user of other source, and the interpreted element which stores the value in aformat appropriate for display
to the user, possibly including rich text markup.

Parent

field

Children

hi

(any)

xref

(any)

figure
(any)
Attributes

optionSelected
optional

An optional attribute for select, checkbox, and radio fields to determineif the value is to be selected or not.

optionValue
optional
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An optional attribute for select, checkbox, and radio fields to determine the value that should be returned when
thisvalue is selected.

type
required

A required attribute to specify the type of value. Accepted types are:

raw
The raw type stores the unprocessed value directly from the user of other source.

interpreted
The interpreted type stores the value in a format appropriate for display to the user, possibly including rich
text markup.

default
The default type stores a value supplied by the system, used when no other values are provided.

<p>
<hi> ... </hi>
<xref> ... </xref>
<figure> ... </figure>

<field id="XM.Exanpl e.field. nane" n="nanme" type="text"
requi red="yes" >
<paramnms size="16" maxl engt h="32"/>
<hel p>Some help text with <i 18n>l ocal i zed
content </i 18n>. </ hel p>
<val ue type="defaul t " >Aut hor
John</val ue>
</field>
</ p>

13.7.29. xref

Text Container

Structural Element

The xr ef element is areference to an external document. It can be mixed freely with text, and any text within the
tag itself will be used as part of the linkis visual body.
Parent

cell

item
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hi
Children
none
Attributes

target
required

A target for the reference, using either a URL or an id of an existing element as a destination for the xr ef .

<p>

<xref target="/url/link/target">This text is shown as a
I'ink.</xref>

</ p>
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Chapter 14. DSpace System
Documentation: Version History

14.1. Changes in DSpace 1.5

14.1.1. General Improvements

Highly configurable and theme-able new user interface (Manakin).
Apache Maven-based modular build system.
LNI (Lightweight Network Interface) service. Allows programmatic ingest of content viaWebDAV or SOAP.

SWORD (Simple Web-service Offering Repository Deposit): repository-standard ingest service using Atom
Publishing Protocol.

Highly configurable item web submission system. All submission steps are configurable not just metadata pages.

Browse functionality allowing customisation of the available indexes via dspace.cfg and pluggable normalisation
of the sort strings. Integration with both JSP-UI and XML-UI included.

Extensible content event notification service.

Generation of Google and HTML sitemaps

14.1.2. Bug fixes and smaller patches

New options for Itemlmporter to support bitstream permissions and descriptions.

1824710 Fix - Change in Creative Commons RDF.

1794700 Fix - Stat-monthly and stat-report-monthly

1566820 Patch - Authentication code moved to new org.dspace.authenticate package, add |P AUth

1670093 Patch - More stable metadata and schema registry import Option to generate community and collection
"strength" as a batch job

1659868 Patch - Improved database level debugging

1620700 Patch - Add Community and Sub-Community to OAI Sets

1679972 Fix - OAIDCCrosswak NPE and invalid character fix, aso invalid output prevented
1549290 Fix - Suggest Features uses hard coded strings

1727034 Fix - Method MetadataField.unique() isincorrect for null values

1614546 Fix - Get rid of unused mets_bitstream _id column

1450491 Patch - i18n configurable multilingualism support

1764069 Patch - Replace "String” with "Integer” in PreparedStatement where needed
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1743188 Patch - for Request #1145499 - Move ltems

179196 Patch - Oracle SQL in Bitstream Checker

1751638 Patch - Set http disposition header to force download of large bitstreams
1799575 Patch - New EPersonConsumer event consumer

1566572 Patch - Item metadatain XHTML head elements

1589429 Patch - "Self-Named" Media Filters (i.e. MediaFilter Plugins) (updated version of this patch)
1888652 Patch - Statistics Rewritten In Java

1444364 Request - Metadata registry exporter

1221957 Request - Admin browser for withdrawn items

1740454 Fix - Concurrency

1552760 Fix - Submit interface looks bad in Safari

1642563 Patch - bin/update-handle-prefix rewritten in Java

1724330 Fix - Removes "null" being displayed in community-home.jsp

1763535 Patch - Alert DSpace administrator of new user registration

1759438 Patch - Multilingualism Language Switch - DSpace Header

14.2. Changes in DSpace 1.4.1

14.2.1. General Improvements

Error pages now return appropriate HT TP status codes (e.g. 404 not found)

Bad filenames in /bitstream/ URLSs now result in 404 error -- prevents infinite URL spaces confusing crawlers and
bad "persistent” hitstream IDs circulating

Prevent infinite URL spacesin HTML Servlet

Installltem no longer sets dc.format.extent, dc.format.mimetype; no longer sets default value for dc.language.iso
if oneisnot present

Empty values in drop-down submit fields are not added as empty metadata values
API methods for searching epeople and groups

Support stats from both 1.3 and 1.4

[dspace]/bin/update-handle-prefix now runs index-all

Remove cases of System.out from code executed in webapp

Change "View Licence" to "View License" in Messages.properties

dspace.cfg comments changed to indicate what default.language actually means
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HandleServlet and BitstreamServlet support If-Modified-Since requests

Improved sanity-checking of X SL-based ingest crosswalks

Remove thumbnail filename from alt-text

Include item titlein HTML title element

Improvements to help prevent spammers and sploggers

Make cleanup() commit outstanding work every 100 iterations

Better handling where email send failed due to wrong address for new user

Include robots.txt to limit bots navigating author, date and browse by subject pages

Add css styles for print media

RSS made more configurable and provide system-wide RSS feed, also moves text to Messages.properties

Jar file updates (includes required code changes for DSIndexer and DSQuery and new jars fontbox.jar and
serializer.jar)

V arious documentation additions and cleanups

XHTML compliance improvements

Move w3c valid xhtml boiler image into local repository
Remove uncessary Log4j Configuration in CheckerCommand

Include Windows CLASSPATH in dsrun.bat

14.2.2. Bug fixes

1604037 - UlUtil.encodeBitstream() now correctly encodes URLSs (no longer incorrectly substitutes '+' for spaces
in non-query segment

1592984 - Date comparisons strip time in org.dspace.harvest.Harvest
1589902 - Duplicate [field] checking error [on input-forms.xml]
1596952 - Collection Wizard create Template missing schema
1596978 - View unfinished submissions - collection empty

1588625 - Incorrect text on item mapper screen

1597805 - DIDL Crosswalk: wrong resource management

1605635 - NPE in Utilsjava

1597504 - Search result page shows shortened query string

1532389 - Item Templates do not work for non-dc fields

1066771 - Metadata edit form dropping DC qualifier

1548738 - Multiple M etadata Schema, schema not shown on edit item page
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» 1589895 - Not possible to add unqualified Metadata Field

» 1543853 - Statistics do not work in 1.4

» 1541381 - Browse-by-date and browse-by-title not working

» 1556947 - NullPointerException when no user selected to del/edit

» 1554064 - Fix exception handling for ClassCastException in BitstreamServlet
» 1548865 - Browse errors on withdrawn item

» 1554056 - Community/collection handle URL with / redirects to homepage
+ 1571490 - UTF-8 encoded charactersin licence

e 1571519 - UTF-8in dtatistics

1544807 - Browse-by-Subject/Author paging mechanism broken

» 1543966 - "Specia” groups inside groups bug

1480496 - Cannot turn off "ignore authorization" flag!

» 1515148 - Community policies not deleting correctly

+ 1556829 - Docs mention old SiteAuthenticator class

+ 1606435 - Workflow text out of context

* Fix for bitstream authorization timeout

* Fix to make sure cleanup() doesn't fail with NullPointerException

* Fix for removeBitstream() failing to update primary bitstream

 Fix for Advanced Search ignoring conjunctions for arbitrary number of queries
* Fix minor bug in Harvest.javafor Oracle users

» Fix missing title for news editor page

» Small Messages.properties modification (change of DSpace copyright text)
 fix PDFBox tmp file issue

* Fix HttpServletRequest encoding issues

* Fix bug in TableRow toString() method where NPE is thrown if tablename not set

Update DIDL license and change coding style to DSpace standard

14.3. Changes in DSpace 1.4

14.3.1. General Improvements

» Content verification through periodic checksum checking
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* Support for branded preview image

» Add/replace Creative Commons in 'edit item' tool

» Customisable item listing columns and browse indices

* Script for updating handle prefixes (e.g. for moving from development to production)
* Configurable boolean search operator

 Controlled vocabulary patch to provide search on classification terms, and addition of terms during submission.
» Add visihility' element to input-forms.xml

» Browse by subject feature

» Log4J enhancement to use XML configuration

* QueryArgs class can support any number of fields in advanced search.
» Community names no longer have to be unique

» Enhanced Windows support

 Support for multiple (flat) metadata schemas

» Suggest an item page

* RSS Feeds

* Performance enhancements

 Stackable authentication methods

 Plug-in manager

* Pluggable SIP/DIP support and metadata crosswalks

» Nested groups of e-people

» Expose METS and MPEG-21 DIDL DIPsvia OAI-PMH

» Configurable Lucene search analyzer (e.g. for Chinese metadata)

» Support for SMTP servers requiring authentication

14.3.2. Bug fixes

1358197 - Edit Item, empty DC fields not removable

1363633 - Submission step 1 fails when there are no collections

1255264 - Resource policy eperson value was set to wrong column

1380494 - Error deleting an item with multiple metadata schema support

1443649 - Cannot configure unqualified elements for advanced search index
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» 1333687 - Browse-(title|date) fails on withdrawn item

» 1066713 - Two (sub)communities cannot have one name

» 1284055 - Two Communities of same name throws error

» 1035366 - Bitstream size column should be bigint

» 1352257 - Selecting a Group for GroupToGroup while Creating Collection
» 1352226 - Navigation and Sorting in Group List (Select Groups) fails

» 1348276 - Null in collection name causes OAI ListSetsto fail

» 1160898 - dspace_migrate removes Date.l ssued from prev published items

e 1261191 - Maformed METS metadata exported

14.4. Changes in DSpace 1.3.2

14.4.1. General Improvements

» DSpace Ul XHTML/WAI compliant
 Configure metadata fields shown on simple item display

* Supervisor/workspace help documentation

14.4.2. Bug fixes

* Oracle compatibility fixes
* Item exporter now correctly exports metadatain UTF-8

« fixed to handle 'null' values passed in

14.5. Changes in DSpace 1.3.1
14.5.1. Bug fixes

e 1252153 - Error on fresh install

14.6. Changes in DSpace 1.3

14.6.1. General Improvements
* Initial i118n Support for JSPs - Note: the implementation of this feature required changes to almost all JSP pages
» LDAP authentication support

» Logfileanalysis and report generation
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 Configurableitem licence viewing

* Supervision order/collaborative workspace administrative tools

 Basic workspace for submissionsin progress, with support for supervision
» SRB storage system option

» Updated handle server system

* Database optimisations

» Latest versions of Xerces, Xalan and OAICAT jars

 Various documentation additions and cleanups

14.6.2. Bug fixes

1161459 - ItemExporter fails with Too many open files

» 1167373 - Email date field not popul ated

» 1193948 - New item submit problem

» 1188132 - NullPointerException when Adding EPerson

» 1188016 - Cannot Edit an Eperson

e 1219701 - Unable to open unfinished submission

» 1206836 - community strengths not reflecting sub-community

» 1238262 - Submit Ul nav/progress buttons no longer show progress

» 1238276 - Double quote prablem in some fields in submit Ul

» 1238277 - format support level not shown in "uploaded file" page

» 1242548 - Uploading non-existing files

o 1244743 - Bad lookup key for special case of DC Titlein ItemTag.java

o 1245223 - Subscription Emailer fails

» 1247508 - Error when browsing item with no content/bitstream collections
 Set the content type in the HTTP header

* Fix issue where EPerson edit would not work due to form indexing (partial fix)
e POST handling in HTML Servlet

» Missing ContentType directives added to some JSPs

* Name dependency on Collection Admin and Submitter groups fixed

» Fixed OAI-PMH XML encoding
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14.7. Changes in DSpace 1.2.2

14.7.1. General Improvements

Customisable submission forms added

Configurable number of index termsin Lucene for full-text indexing
Improved scalability in mediafilter

Submit button on collection pages only appearsif user has authorisation
PostgreSQL 8.0 compatibility

Search scope retention to improve browsing

Community and collection strengths displayed

Upgraded OAICat software

14.7.2. Bug fixes

Fix for Oracle too many cursors problem.

Fix for UTF-8 encoded searches in advanced search.
Fix for handling "\" in bitstream names.

Fix to prevent delete of "unknown™ bitstream format

Fix for Itemlmport creating new handles for replaced items

14.7.3. Changes in JSPs

col | ecti on- hone. j sp changed

conmuni ty- home. j sp changed

comuni ty-1ist.jsp changed

hone. j sp changed

dspace-adm n/list-formats.jsp changed
dspace- admi n/ wi zar d- questi ons. j sp changed
search/resul ts.jsp changed

submi t/ cancel . j sp changed

submi t/change-fil e-description.jsp changed
submi t/choose-file.]jsp changed

submi t/ conpl et e. j sp changed
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submit/creative-comons. j sp changed
submit/edit-netadata.jspnew
submit/get-file-format.jsp changed
submit/initial-questions.jsp changed
submi t/ progressbar.j sp changed

submi t/revi ew. j sp changed

submit/sel ect-col |l ection.jsp changed
submi t/show | i cense. j sp changed

submi t/ show upl oaded-fil e.j sp changed
submi t/ upl oad- error. | sp changed

submi t/upl oad-file-1list.jsp changed

14.8. Changes in DSpace 1.2.1

14.8.1. General Improvements

Oracle support added

Thumbnailsin item view can now be switched off/on

Browse and search thumbnail options

Improved item importer

 can now import to multiple collections

 added --test flag to simulate an import, without actually making any changes
« added --resume flag to try to resume the import in case the import is aborted
Configurable fields for the search index

Script for transferring items between DSpace instances

Sun library JARs (JavaMail, Java Activation Framework and Servlet) now included in DSpace source code bundle

14.8.2. Bug fixes

A logo to existing collection can now be added. Fixes SF bug #1065933

The community logo can now be edited. Fixes SF bug #1035692
MediaFilterManager doesn't 'touch’ every item every time. Fixes SF bug #1015296
Supported formats help page, set the format support level to "known" as default

Fixed various database connection pool leaks
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14.8.3. Changed JSPs

» col | ecti on-hone changed

e comuni t y- home changed

e di spl ay-it emchanged

» dspace-adni n/ confirmdel ete-col | ecti on moved to tools and changed
» dspace- adni n/ confirm del et e- communi t y moved to tools/ and changed
» dspace-admnin/edit-coll ecti on movedtotools and changed

» dspace-adni n/ edi t - communi t y moved to tools/ and changed

e dspace-admi n/i ndex changed

e dspace- adni n/ upl oad- | ogo changed

» dspace-admi n/wi zar d- basi ci nf o changed

» dspace-admni n/wi zar d- def aul t - i t emchanged

* dspace-adm n/wi zar d- per mi ssi ons changed

» dspace-admi n/w zar d- questi ons changed

e hel p/formats. ht M removed

* hel p/ f or mat s changed

* i ndex changed

* | ayout / navbar - admi n changed

14.9. Changes in DSpace 1.2

14.9.1. General Improvments

» Communities can now contain sub-communities

* Items may beincluded in more than one collection

* Full text extraction and searching for MS Word, PDF, HTML, text documents

» Thumbnails displayed in item view for items that contain images

» Configurable MediaFilter tool creates both extracted text and thumbnails

* Bitstream IDs are now persistent - generated from item's handle and a sequence number

* Creative Commons licenses can optionally be added to items during web submission process

14.9.2. Administration

* If you are logged in as administrator, you see admin buttons on item, collection, and community pages
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» New collection administration wizard
» Can now administer collection's submitters from collection admin tool

» Delegated administration - new 'collection editor' role - editsitem metadata, manages submitterslist, editscollection
metadata, links to items from other collections, and can withdraw items

» Admin Ul moved from /admin to /dspace-admin to avoid conflict with Tomcat /admin JSPs
» New EPerson selector popup makes Group editing much easier

» 'News' section is now editable using admin Ul (no more mucking with JSPs)

14.9.3. Import/Export/OAl

» New tool that exports DSpace content in AlPs that use METS XML for metadata (incompl ete)
» OAI - setsare now collections, identified by Handles (‘safe' with /, : converted to )

» OAI - contributor.author now mapped to oai_dc:creator

14.9.4. Miscellaneous

 Build process streamlined with use of WAR files, symbolic links no longer used, friendlier to later versions of
Tomcat

* MIT-gpecific aspects of Ul removed to avoid confusion
« Item metadata now rendered to avoid interpreting as HTML (displays as entered)
» Forms now have no-cache directive to avoid trouble with browser 'back' button

» Bundles now have 'names for more structure in item's content

14.9.5. JSP file changes between 1.1 and 1.2

Thislist generated withcvs -Q rdiff -s -r dspace-1_1 dspace andasprinkling of perl.
» Changed: dspace/jsp/collection-home.jsp

» Changed: dspace/jsp/community-home.jsp

» Changed: dspace/jsp/community-list.jsp

» Changed: dspace/jsp/display-item.jsp

» Changed: dspace/jsp/index.jsp

» Changed: dspace/jsp/home.jsp

» Changed: dspace/jsp/styles.css.jsp

» Moved to dspace-admin and changed: dspace/jsp/admin/authorize-advanced.jsp

» Moved to dspace-admin and changed: dspace/jsp/admin/authorize-collection-edit.jsp

» Moved to dspace-admin and changed: dspace/jsp/admin/authorize-community-edit.jsp
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Moved to dspace-admin and changed: dspace/jsp/admin/authorize-item-edit.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/authorize-main.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/authorize-policy-edit.jsp
Moved to dspace-admin: dspace/jsp/admin/collection-select.jsp

Moved to dspace-admin: dspace/jsp/admin/community-select.jsp

Moved to dspace-admin; dspace/jsp/admin/confirm-del ete-collection.jsp
Moved to dspace-admin: dspace/jsp/admin/confirm-del ete-community.jsp
Moved to dspace-admin: dspace/jsp/admin/confirm-del ete-dctype.jsp

Moved to dspace-admin: dspace/jsp/admin/confirm-del ete-eperson.jsp

Moved to dspace-admin: dspace/jsp/admin/confirm-del ete-format.jsp

Moved to dspace/jsp/tools: dspace/jsp/admin/confirm-del ete-item.jsp

Moved to dspace/jsp/tools: dspace/jsp/admin/confirm-withdraw-item.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/edit-collection.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/edit-community.jsp
Moved to dspace/jsp/tools and changed: dspace/jsp/admin/edit-item-form.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/eperson-browse.jsp
Moved to dspace-admin: dspace/jsp/admin/eperson-confirm-delete.jsp

Moved to dspace-admin and changed: dspace/jsp/admin/eperson-edit.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/eperson-main.jsp
Moved to dspace/jsp/tools and changed: dspace/jsp/admin/get-item-id.jsp
Moved to dspace/jsp/tools and changed: dspace/jsp/admin/group-edit.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/group-eperson-select.jsp
Moved to dspace/jsp/tools and changed: dspace/jsp/admin/group-list.jsp
Moved to dspace-admin: dspace/jsp/admin/index.jsp

Moved to dspace-admin and changed: dspace/jsp/admin/item-select.jsp

Moved to dspace-admin and changed: dspace/jsp/admin/list-communities.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/list-dc-types.jsp
Removed: dspace/jsp/admin/list-epeople.jsp

Moved to dspace-admin and changed: dspace/jsp/admin/list-formats.jsp

Moved to dspace/jsp/tools: dspace/jsp/admin/upl oad-bitstream.jsp
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Moved to dspace-admin and changed: dspace/jsp/admin/upload-logo.jsp
Moved to dspace-admin: dspace/jsp/admin/workflow-abort-confirm.jsp
Moved to dspace-admin and changed: dspace/jsp/admin/workflow-list.jsp
Changed: dspace/jsp/browse/authors.jsp

Changed: dspace/jsp/browse/items-by-author.jsp

Changed: dspace/jsp/browse/items-by-date.jsp

Changed: dspace/jsp/browse/no-results.jsp

New: dspace-admin/eperson-del etion-error.jsp

New: dspace/jsp/dspace-admin/news-edit.jsp

New: dspace/jsp/dspace-admin/news-main.jsp

New: dspace/jsp/dspace-admin/wizard-basicinfo.jsp

New: dspace/jsp/dspace-admin/wizard-default-item.jsp

New: dspace/jsp/dspace-admin/wizard-permissions.jsp

New: dspace/j sp/dspace-admin/wizard-questions.jsp

Changed: dspace/jsp/components/contact-info.jsp

Changed: dspace/jsp/error/internal .jsp

New: dspace/jsp/help/formats.jsp

Changed: dspace/jsp/layout/footer-default.jsp

Changed: dspace/jsp/layout/header-default.jsp

Changed: dspace/jsp/layout/navbar-admin.jsp

Changed: dspace/jsp/layout/navbar-default.jsp

Changed: dspace/jsp/login/password.jsp

Changed: dspace/jsp/mydspace/main.jsp

Changed: dspace/jsp/mydspace/perform-task.jsp

Changed: dspace/jsp/mydspace/preview-task.jsp

Changed: dspace/jsp/mydspace/rej ect-reason.jsp

Changed: dspace/jsp/mydspace/remove-item.jsp

Changed: dspace/jsp/register/edit-profile.jsp

Changed: dspace/jsp/register/inactive-account.jsp

Changed: dspace/jsp/register/new-password.jsp
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Changed: dspace/jsp/register/registration-form.jsp
Changed: dspace/jsp/search/advanced.jsp
Changed: dspace/jsp/search/results.jsp

Changed: dspace/jsp/submit/cancel.jsp

New: dspace/jsp/submit/cc-license.jsp

Changed: dspace/jsp/submit/choose-file,jsp
New: dspace/jsp/submit/creative-commons.css
New: dspace/jsp/submit/creative-commons.jsp
Changed: dspace/jsp/submit/edit-metadata-1.jsp
Changed: dspace/jsp/submit/edit-metadata-2.jsp
Changed: dspace/jsp/submit/get-file-format.jsp
Changed: dspace/jsp/submit/initia -questions.jsp
Changed: dspace/jsp/submit/progressbar.jsp
Changed: dspace/jsp/submit/review.jsp
Changed: dspace/jsp/submit/sel ect-collection.jsp
Changed: dspace/jsp/submit/show-license.jsp
Changed: dspace/jsp/submit/show-uploaded-file.jsp
Changed: dspace/jsp/submit/upload-error.jsp
Changed: dspace/jsp/submit/upload-file-list.jsp
Changed: dspace/jsp/submit/verify-prune.jsp
New: dspace/jsp/tool g/edit-item-form.jsp

New: dspace/jsp/tools/eperson-list.jsp

New: dspace/jsp/tool s/itemmap-browse.jsp

New: dspace/jsp/tools/itemmap-info.jsp

New: dspace/jsp/tool s/itemmap-main.jsp

14.10. Changes in DSpace 1.1.1
14.10.1. Bug fixes

non-administrators can now submit again

installations now preserve file creation dates, eliminating confusion with upgrades
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authorization editing pages no longer create null entries in database, and no longer handles them poorly (no longer
gives blank page instead of displaying policies.)

registration page Invalid token error page now displayed when an invalid token is received (as opposed to internal
server error.) Fixes SF bug #739999

eperson admin "recent submission' links fixed for DSpaces deployed somewhere other than at / (e.g. /dspace).

help pages Link to help pages now includes servlet context (e.g. '/dspace’). Fixes SF bug #738399.

14.10.2. Improvements

bi n/ dspace-i nf o. pl now checksjsp and asset store files for zero-length files
meke- r el ease- package now works with SourceForge CVS

eperson editor now doesn't display the spurious text 'null’

item exporter now uses Jakarta's cli command line arg parser (much cleaner)

item importer improvements:

¢ now uses Jakarta's cli command line arg parser (much cleaner)

* imported items can now be routed through a workflow

< more validation and error messages before import

e can now use email addresses and handles instead of just database IDs

« canimport an item to a collection with the workflow suppressed

14.11. Changes in DSpace 1.1

Fixed various OAl-related bugs; DSpace's OAl support should now be correct. Note that harvesting is now based
on the new Item 'last modified' date (as opposed to the Dublin Coredat e. avai | abl e date.)

Fixed Handle support--DSpace now responds to naming authority requests correctly.

Multiple bitstream stores can now be specified; this allows DSpace storage to span several disks, and so there is
no longer a hard limit on storage.

Search improvements:

* New fielded searching Ul

* Search results are now paged

* Abstracts are indexed

 Better use of Lucene API; should stop the number of open file handles getting large
Submission Ul improvements:

e now insists on atitle being specified

« fixed navigation on file upload page
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« citation & identifier fields for previously published submissions now fixed
Many Unicode fixes to the database and Web user interface

Collections can now be deleted

Bitstream descriptions (if available) displayed on item display page

Modified a couple of servletsto handle invalid parameters better (i.e. to report a suitable error message instead of
aninternal server error)

Item templates now work

Fixed registration token expiration problem (they no longer expire.)
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15.1. Default Dublin Core Metadata Registry

Element Qualifier Scope Note

contributor A person, organization, or
service responsible for the
content of the resource.
Catch-al for unspecified
contributors.

contributor advisor Use primarily for thesis
advisor.

contributort author

contributor editor

contributor illustrator

contributor other

coverage spatial Spatial characteristics of
content.

coverage temporal Temporal characteristics of
content.

creator Do not use only for
harvested metadata.

date Use qudified form if
possible.

datet accessioned Date DSpace takes
possession of item.

datet available Date or date range item
became available to the
public.

date copyright Date of copyright.

date created Date of creation or
manufacture of intellectua
content if different from
date.issued.

datet issued Date of publication or
distribution.

date submitted Recommend for theses/
dissertations.

identifier Catch-all for unambiguous

identifiers not  defined
by qualified form; use
identifier.other for a known
identifier common to a
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local collection instead of
unqualified form.

identifier?

citation

Human-readable, standard
bibliographic citation of
non-DSpace format of this
item

identifier?

govdoc

A government document
number

identifiert

isbn

International Standard Book
Number

identifiert

issn

Internationa Standard
Serial Number

identifier

sici

Serial Item and Contribution
Identifier

identifier?

ismn

International Standard
Music Number

identifiert

other

A known identifier type
common to a loca
collection.

identifiert

uri

Uniform Resource ldentifier

descriptiont

Catch-all for any description
not defined by qualifiers.

descriptiont

abstract

Abstract or summary.

descriptiont

provenance

The history of custody of
the item since its creation,
including any changes
successive custodians made
toit.

descriptiont

sponsorship

Information about
sponsoring agencies,
individuals, or contractua
arrangements for the item.

description

statementofresponsibility

To preserve statement of
responsibility from MARC
records.

description

tableof contents

A table of contents for a
given item.

description

uri

Uniform Resource | dentifier
pointing to description of
thisitem.

format?

Catch-al for any format
information not defined by
qualifiers.

format?

extent

Size or duration.

format

medium

Physical medium.

format?

mimetype
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Registered MIME type
identifiers.

language Catch-all for non-1SO forms
of the language of the item,
accommodating harvested
values.

languaget iso Current 1SO standard for
language of intellectua
content, including country
codes (e.g. "en US").

publishert Entity  responsible  for
publication, distribution, or
imprint.

relation Catch-all for references to
other related items.

relation isformatof References additional
physical form.

relation ispartof References physically or
logically containing item.

relationt ispartofseries Series name and number
within  that series, if
available.

relation haspart References physically or
logically contained item.

relation isversionof References earlier version.

relation hasversion References later version.

relation ishasedon References source.

relation isreferencedby Pointed to by referenced
resource.

relation requires Referenced resource is
reguired to support function,
delivery, or coherence of
item.

relation replaces References preceeding item.

relation isreplacedby References succeeding item.

relation uri References Uniform
Resource Identifier for
related item.

rights Terms governing use and
reproduction.

rights uri References terms governing
use and reproduction.

source Do not use only for
harvested metadata.

source uri Do not use; only for
harvested metadata.

239




DSpace System
Documentation: Appendices

subjectt Uncontrolled index term.

subject classification Catch-all for value from
local classification system.
Glaobal classification
systemswill receive specific
qualifier

subject ddc Dewey Decimal
Classification Number

subject Icc Library of Congress
Classification Number

subject Icsh Library of Congress Subject
Headings

subject mesh MEdica Subject Headings

subject other Local controlled
vocabulary; global
vocabularies will receive
specific qualifier.

titlet Title statement/title proper.

titlet aternative Varying (or substitute) form

of title proper appearing in
item, e.g. abbreviation or
tranglation

typet Nature or genre of content.

1Used by system: do not remove

15.2. Default Bitstream Format Registry

Mimetype Short Description Support Level Internal Extensions
Description
application/octet- | Unknown Unknown  data| Unknown false
stream? format
text/plaint License Item-specific Known true
license  agreed
upon to
submission
application/marc |MARC Machine- Known false
Readable
Cataloging
records
application/ Mathematica Mathematica Known false ma
mathematica Notebook
application/ Microsoft Word | Microsoft Word |Known false doc
msword
application/pdf | Adobe PDF Adobe  Portable|Known fase pdf
Document Format
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application/ Postscript Postscript Files | Known fase ai, eps, ps
postscript
application/sgml | SGML SGML Known false sgm, sgml
application (RFC
1874)
application/ Microsoft Excel |Microsoft Excel |Known false xls
vnd.ms-excel
application/ Microsoft Microsoft Known fase ppt
vnd.ms- Powerpoint Powerpoint
powerpoint
application/ Microsoft Project |Microsoft Project |Known fase mpd, mpp, mpx
vnd.ms-project
application/ Microsoft Visio |Microsoft Viso |Known false vd
vnd.visio
application/ WordPerfect WordPerfect 5.1|Known false wpd
wordperfect5.1 document
application/x-dvi | TeX dvi TeX dvi format  |Known fase dvi
application/x- FMP3 Filemaker Pro Known false fm
filemaker
application/x- LateX LaTeX document |Known false latex
latex
application/x- Photoshop Photoshop Known false pdd, psd
photoshop
application/x-tex |TeX Tex/LateX Known fase tex
document
audio/basic audio/basic Basic Audio Known fase au, snd
audio/x-aiff AlFF Audio Known false aif, aifc, aiff
Interchange File
Format
audio/x-mpeg MPEG Audio MPEG Audio Known false abs, mpa, mpega
audio/x-pn- RealAudio RealAudio file Known false ra, ram
realaudio
audio/x-wav WAV Broadcase Wave|Known false wav
Format
image/gif GIF Graphics Known false oif
Interchange
Format
image/jpeg JPEG Joint Known false ipeg, jpg
Photographic
Experts  Group/
JPEG File
Interchange
Format (JFIF)
image/png image/png Portable Network|Known fase png

Graphics
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image/tiff TIFF Tag Image File|Known fase tif, tiff
Format

image/x-ms-bmp |BMP Microsoft Known false bmp
Windows bitmap

image/x-photo-cd | Photo CD Kodak Photo CD|Known false pcd
image

text/css CSsSs Cascading Style|Known false css
Sheets

text/html HTML Hypertext Markup| Known false htm, html
Language

text/plain Text Plain Text Known false asc, txt

text/richtext RTF Rich Text Format | Known fase rtf

text/xml XML Extensible Known false xml
Markup Language

video/mpeg MPEG Moving  Picture| Known fase mpe, mpeg, mpg
Experts Group

video/quicktime |Video Quicktime [Video Quicktime |Known false mov, gt

1 Used by system: do not remove
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