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Chapter 1IntrodutionDSpae is an open soure software platform that enables organisations to:
• apture and desribe digital material using a submission work�ow module, or a variety of programmatiingest options
• distribute an organisation's digital assets over the web through a searh and retrieval system
• preserve digital assets over the long termThis system doumentation inludes a funtional overview funtional overview of the system, whih is a goodintrodution to the apabilities of the system, and should be readable by non-tehnial folk. Everyone shouldread this setion �rst beause it introdues some terminology used throughout the rest of the doumentation.For people atually running a DSpae servie, there is an installation guide, and setions on on�guration andthe diretory struture. Note that as of DSpae 1.2, the administration user interfae guide is now on-line helpavailable from within the DSpae system.Finally, for those interested in the details of how DSpae works, and those potentially interested in modifyingthe ode for their own purposes, there is a detailed arhiteture and design setion.Other good soures of information are:
• The DSpae Publi API Javados. Build these with the publi_api Ant target.
• The DSpae Wiki ontains staks of useful information about the DSpae platform and the work peopleare doing with it. You are strongly enouraged to visit this site and add information about your ownwork. Useful Wiki areas are:� The DSpae Wiki ontains staks of useful information about the DSpae platform and the workpeople are doing with it. You are strongly enouraged to visit this site and add information aboutyour own work. Useful Wiki areas are:� A list of DSpae resoures (Web sites, mailing lists et.)� Tehnial FAQ� A list of projets using DSpae� Guidelines for ontributing bak to DSpae� dspae.org has announements and ontains useful information about bringing up an instane ofDSpae at your organization.
• The University of Tennessee's Jason Simms has written some additional installation notes.8

http://wiki.dspace.org
http://wiki.dspace.org/DspaceResources
http://wiki.dspace.org/TechnicalFaq
http://wiki.dspace.org/DspaceInstances
http://wiki.dspace.org/HowToContribute
http://www.dspace.org
http://sunsite.utk.edu/diglib/dspace/
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• The dspae-teh e-mail list on SoureForge is the reommended plae to ask questions, sine a growingommunity of DSpae developers and users is on hand on that list to help with any questions you mighthave. The e-mail arhive of that list is a useful resoure.
• The dspae-devel e-mail list, for those developing with the DSpae with a view to ontributing to the oreDSpae ode.

http://sourceforge.net/mailarchive/forum.php?forum_id=13580
https://sourceforge.net/mailarchive/forum.php?forum_id=39921


Chapter 2Funtional Overview2.1 Data ModelThe way data is organized in DSpae is intended to re�et the struture of the organization using the DSpaesystem. Eah DSpae site is divided into ommunities; these typially orrespond to a laboratory, researhenter or department. As of DSpae version 1.2, these ommunities an be organized into an hierarhy.Communities ontain olletions, whih are groupings of related ontent. A olletion may appear in more thanone ommunity.Eah olletion is omposed of items, whih are the basi arhival elements of the arhive. Eah item is ownedby one olletion. Additionally, an item may appear in additional olletions; however every item has one andonly one owning olletion.Items are further subdivided into named bundles of bitstreams. Bitstreams are, as the name suggests, streamsof bits, usually ordinary omputer �les. Bitstreams that are somehow losely related, for example HTML �lesand images that ompose a single HTML doument, are organised into bundles.In pratie, most items tend to have these named bundles:ORIGINAL the bundle with the original, deposited bitstreamsTHUMBNAILS thumbnails of any image bitstreamsTEXT extrated full-text from bitstreams in ORIGINAL, for indexingLICENSE ontains the deposit liense that the submitter granted the host organization; in other words,spei�es the rights that the hosting organization haveCC_LICENSE ontains the distribution liense, if any (a Creative Commons liense) assoiated with theitem. This liense spei�es what end users downloading the ontent an do with the ontentEah bitstream is assoiated with one Bitstream Format. Beause preservation servies may be an importantaspet of the DSpae servie, it is important to apture the spei� formats of �les that users submit. In DSpae,a bitstream format is a unique and onsistent way to refer to a partiular �le format. An integral part of abitstream format is an either impliit or expliit notion of how material in that format an be interpreted. Forexample, the interpretation for bitstreams enoded in the JPEG standard for still image ompression is de�nedexpliitly in the Standard ISO/IEC 10918-1. The interpretation of bitstreams in Mirosoft Word 2000 formatis de�ned impliitly, through referene to the Mirosoft Word 2000 appliation. Bitstream formats an be morespei� than MIME types or �le su�xes. For example, appliation/ms-word and .do span multiple versions ofthe Mirosoft Word appliation, eah of whih produes bitstreams with presumably di�erent harateristis.10

http://www.creativecommons.org/
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Figure 2.1: Data Model Diagram



CHAPTER 2. FUNCTIONAL OVERVIEW 12Eah bitstream format additionally has a support level, indiating how well the hosting institution is likely tobe able to preserve ontent in the format in the future. There are three possible support levels that bitstreamformats may be assigned by the hosting institution. The host institution should determine the exat meaningof eah support level, after areful onsideration of osts and requirements. MIT Libraries' interpretation isshown below:MIT Libraries' De�nitions of Bitstream Format Support LevelsSupported he format is reognized, and the hosting institution is on�dent it an make bitstreams of thisformat useable in the future, using whatever ombination of tehniques (suh as migration, emulation,et.) is appropriate given the ontext of need.Known The format is reognized, and the hosting institution will promise to preserve the bitstream as-is, andallow it to be retrieved. The hosting institution will attempt to obtain enough information to enable theformat to be upgraded to the 'supported' level.Unsupported The format is unreognized, but the hosting institution will undertake to preserve the bitstreamas-is and allow it to be retrieved.Eah item has one quali�ed Dublin Core metadata reord. Other metadata might be stored in an item as aserialized bitstream, but we store Dublin Core for every item for interoperability and ease of disovery. TheDublin Core may be entered by end-users as they submit ontent, or it might be derived from other metadataas part of an ingest proess.Items an be removed from DSpae in one of two ways: They may be 'withdrawn', whih means they remain inthe arhive but are ompletely hidden from view. In this ase, if an end-user attempts to aess the withdrawnitem, they are presented with a 'tombstone,' that indiates the item has been removed. For whatever reason,an item may also be 'expunged' if neessary, in whih ase all traes of it are removed from the arhive.Objet ExampleCommunity Laboratory of Computer Siene; Oeanographi Researh CenterColletion LCS Tehnial Reports; ORC Statistial Data SetsItem A tehnial report;a data set with aompanying desription;a video reording of a letureBundle A group of HTML and image bitstreams making up an HTML doumentBitstream A single HTML �le; a single image �le; a soure ode �leBitstream Format Mirosoft Word version 6.0; JPEG enoded image formatTable 2.1: Objets in the DSpae Data Model2.2 Plugin ManagerThe PluginManager is a very simple omponent ontainer. It reates and organizes omponents (plugins), andhelps selet a plugin in the ases where there are many possible hoies. It also gives some limited ontrol overthe lifeyle of a plugin.A plugin is de�ned by a Java interfae. The onsumer of a plugin asks for its plugin by interfae. A Plugin isan instane of any lass that implements the plugin interfae. It is interhangeable with other implementations,so that any of them may be "`plugged in"'.



CHAPTER 2. FUNCTIONAL OVERVIEW 13The media�lter is a simple example of a plugin implementation. Refer to the Business Logi Layer for moredetails on Plugins.2.3 MetadataBroadly speaking, DSpae holds three sorts of metadata about arhived ontent:Desriptive MetadataDSpae an support multiple �at metadata shemas for desribing an item. A quali�ed Dublin Core metadatashema loosely based on the Library Appliation Pro�le set of elements and quali�ers is provided by default.The set of elements and quali�ers used by MIT Libraries omes pre-on�gured with the DSpae soure ode.However, you an on�gure multiple shemas and selet metadata �elds from a mix of on�gured shemas todesribe your items.Other desriptive metadata about items (e.g. metadata desribed in a hierarhial shema) may be held inserialized bitstreams. Communities and olletions have some simple desriptive metadata (a name, and somedesriptive prose), held in the DBMS.Administrative MetadataThis inludes preservation metadata, provenane and authorization poliy data. Most of this is held withinDSpae's relation DBMS shema. Provenane metadata (prose) is stored in Dublin Core reords. Additionally,some other administrative metadata (for example, bitstream byte sizes and MIME types) is repliated in DublinCore reords so that it is easily aessible outside of DSpae.Strutural MetadataThis inludes information about how to present an item, or bitstreams within an item, to an end-user, and therelationships between onstituent parts of the item. As an example, onsider a thesis onsisting of a number ofTIFF images, eah depiting a single page of the thesis. Strutural metadata would inlude the fat that eahimage is a single page, and the ordering of the TIFF images/pages. Strutural metadata in DSpae is urrentlyfairly basi; within an item, bitstreams an be arranged into separate bundles as desribed above. A bundlemay also optionally have a primary bitstream. This is urrently used by the HTML support to indiate whihbitstream in the bundle is the �rst HTML �le to send to a browser.In addition to some basi tehnial metadata, bitstreams also have a 'sequene ID' that uniquely identi�es itwithin an item. This is used to produe a 'persistent' bitstream identi�er for eah bitstream.Additional strutural metadata an be stored in serialized bitstreams, but DSpae does not urrently understandthis natively.2.4 Pakager PluginsPakagers are software modules that translate between DSpae Item objets and a self-ontained externalrepresentation, or "`pakage"'. A Pakage Ingester interprets, or ingests, the pakage and reates an Item. APakage Disseminator writes out the ontents of an Item in the pakage format.A pakage is typially an arhive �le suh as a "`zip"' or "`tar"' �le, inluding a manifest doument whih ontainsmetadata and a desription of the pakage ontents. The http://www.imsglobal.org/ontent/pakaging/℄IMSContent Pakage is a typial pakaging standard. A pakage might also be a single doument or media �le thatontains its own metadata, suh as a PDF doument with embedded desriptive metadata.Pakage ingesters and pakage disseminators are eah a type of named plugin (see Plugin Manager), so it iseasy to add new pakagers spei� to the needs of your site. You do not have to supply both an ingester anddisseminator for eah format; it is perfetly aeptable to just implement one of them.Most pakager plugins all upon Crosswalk plugins to translate the metadata between DSpae's objet modeland the pakage format.

http://www.dublincore.org/documents/library-application-profile/
http://dspace.org/technology/metadata.html


CHAPTER 2. FUNCTIONAL OVERVIEW 142.5 Crosswalk PluginsCrosswalks are software modules that translate between DSpae objet metadata and a spei� external repre-sentation. An Ingestion Crosswalk interprets the external format and rosswalks it to DSpae's internal datastruture, while a Dissemination Crosswalk does the opposite.For example, a MODS ingestion rosswalk translates desriptive metadata from the MODS format to themetadata �elds on a DSpae Item. A MODS dissemination rosswalk generates a MODS doument from themetadata on a DSpae Item.Crosswalk plugins are named plugins see Plugin Manager, so it is easy to add new rosswalks. You do not haveto supply both an ingester and disseminator for eah format; it is perfetly aeptable to just implement one ofthem.There is also a speial pair of rosswalk plugins whih use XSL stylesheets to translate the external metadatato or from an internal DSpae format. You an add and modify XSLT rosswalks simply by editing the DSpaeon�guration and the stylesheets, whih are stored in �les in the DSpae installation diretory.The Pakager plugins and OAI-PMH server make use of rosswalk plugins.2.6 E-people and GroupsAlthough many of DSpae's funtions suh as doument disovery and retrieval an be used anonymously, somefeatures (and perhaps some douments) are only available to ertain "privileged" users. E-People and Groupsare the way DSpae identi�es appliation users for the purpose of granting privileges. This identity is boundto a session of a DSpae appliation suh as the Web UI or one of the ommand-line bath programs. BothE-People and Groups are granted privileges by the authorization system desribed below.2.6.1 E-PersonDSpae hold the following information about eah e-person:
• E-mail address
• First and last names
• Whether the user is able to log in to the system via the Web UI, and whether they must use an X509erti�ate to do so;
• A password (enrypted), if appropriate
• A list of olletions for whih the e-person wishes to be noti�ed of new items
• Whether the e-person 'self-registered' with the system; that is, whether the system reated the e-personreord automatially as a result of the end-user independently registering with the system, as opposed tothe e-person reord being generated from the institution's personnel database, for example.
• The network ID for the orresponding LDAP reord2.6.2 GroupsGroups are another kind of entity that an be granted permissions in the authorization system. A group isusually an expliit list of E-People; anyone identi�ed as one of those E-People also gains the privileges grantedto the group.However, an appliation session an be assigned membership in a group without being identi�ed as an E-Person. For example, some sites use this feature to identify users of a loal network so they an read restrited



CHAPTER 2. FUNCTIONAL OVERVIEW 15materials not open to the whole world. Sessions originating from the loal network are given membership inthe "`LoalUsers"' group and gain the orresonding privileges.Administrators an also use groups as "`roles"' to manage the granting of privileges more e�iently.2.7 AuthentiationAuthentiation is when an appliation session positively identi�es itself as belonging to an E-Person and/orGroup. In DSpae 1.4, it is implemented by a mehanism alled Stakable Authentiation: the DSpae on-�guration delares a "`stak"' of authentiation methods. An appliation (like the Web UI) alls on the Au-thentiation Manager, whih tries eah of these methods in turn to identify the E-Person to whih the sessionbelongs, as well as any extra Groups. The E-Person authentiation methods are tried in turn until one sueeds.Every authentiator in the stak is given a hane to assign extra Groups. This mehanism o�ers the followingadvantages:
• Separates authentiation from the Web user interfae so the same authentiation methods are used forother appliations suh as non-interative Web Servies
• Improved modularity: The authentiation methods are all independent of eah other. Custom authenti-ation methods an be "`staked"' on top of the default DSpae username/password method.
• Cleaner support for "`impliit"' authentiation where username is found in the environment of a Webrequest, e.g. in an X.509 lient erti�ate.2.8 AuthorizationDSpae's authorization system is based on assoiating ations with objets and the lists of EPeople who anperform them. The assoiations are alled Resoure Poliies, and the lists of EPeople are alled Groups. Thereare two speial groups: 'administrators', who an do anything in a site, and 'anonymous', whih is a list thatontains all users. Assigning a poliy for an ation on an objet to anonymous means giving everyone permissionto do that ation. (For example, most objets in DSpae sites have a poliy of 'anonymous' READ.) Permissionsmust be expliit - lak of an expliit permission results in the default poliy of 'deny'. Permissions also do not'ommute'; for example, if an e-person has READ permission on an item, they might not neessarily haveREAD permission on the bundles and bitstreams in that item. Currently Colletions, Communities and Itemsare disoverable in the browse and searh systems regardless of READ authorization. The following ations arepossible:CommunityADD/REMOVE add or remove olletions or sub-ommunitiesColletionADD/REMOVE add or remove items (ADD = permission to submit items)DEFAULT_ITEM_READ inherited as READ by all submitted itemsDEFAULT_BITSTREAM_READ inherited as READ by bitstreams of all submitted itemsCOLLECTION_ADMIN olletion admins an edit items in a olletion, withdraw items, map other items intothis olletion.ItemADD/REMOVE add or remove bundlesREAD an view item (item metadata is always viewable)WRITE an modify itemBundle ADD/REMOVE add or remove bitstreams to a bundleBitstream



CHAPTER 2. FUNCTIONAL OVERVIEW 16READ view bitstreamWRITE modify bitstreamNote that there is no 'DELETE' ation. In order to 'delete' an objet (e.g. an item) from the arhive, onemust have REMOVE permission on all objets (in this ase, olletion) that ontain it. The 'orphaned' item isautomatially deleted.Poliies an apply to individual e-people or groups of e-people.2.9 Ingest Proess and Work�owRather than being a single subsystem, ingesting is a proess that spans several. Below is a simple illustrationof the urrent ingesting proess in DSpae.The bath item importer is an appliation, whih turns an external SIP (an XML metadata doument with

Figure 2.2: Ingest Proesssome ontent �les) into an "`in progress submission"' objet. The Web submission UI is similarly used by anend-user to assemble an "`in progress submission"' objet.Depending on the poliy of the olletion to whih the submission in targeted, a work�ow proess may bestarted. This typially allows one or more human reviewers or 'gatekeepers' to hek over the submission andensure it is suitable for inlusion in the olletion.When the Bath Ingester or Web Submit UI ompletes the InProgressSubmission objet, and invokes the nextstage of ingest (be that work�ow or item installation), a provenane message is added to the Dublin Core whihinludes the �lenames and heksums of the ontent of the submission. Likewise, eah time a work�ow hangesstate (e.g. a reviewer aepts the submission), a similar provenane statement is added. This allows us to trakhow the item has hanged sine a user submitted it. (The History system is also invoked, but provenane iseasier for us to aess at the moment.)One any work�ow proess is suessfully and positively ompleted, the InProgressSubmission objet is on-sumed by an "`item installer"', that onverts the InProgressSubmission into a fully blown arhived item inDSpae. The item installer:
• Assigns an aession date
• Adds a "`date.available"' value to the Dublin Core metadata reord of the item
• Adds an issue date if none already present
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• Adds a provenane message (inluding bitstream heksums)
• Assigns a Handle persistent identi�er
• Adds the item to the target olletion, and adds appropriate authorization poliies
• Adds the new item to the searh and browse indies2.9.1 Work�ow StepsA olletion's work�ow an have up to three steps. Eah olletion may have an assoiated e-person group forperforming eah step; if no group is assoiated with a ertain step, that step is skipped. If a olletion has noe-person groups assoiated with any step, submissions to that olletion are installed straight into the mainarhive.In other words, the sequene is this: The olletion reeives a submission. If the olletion has a group assignedfor work�ow step 1, that step is invoked, and the group is noti�ed. Otherwise, work�ow step 1 is skipped.Likewise, work�ow steps 2 and 3 are performed if and only if the olletion has a group assigned to those steps.When a step is invoked, the task of performing that work�ow step put in the 'task pool' of the assoiated group.One member of that group takes the task from the pool, and it is then removed from the task pool, to avoidthe 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 ations:1. Can aept submission for inlusion, or rejet submission.2. Can edit metadata provided by the user with the submission, but annot hange the submitted �les. Canaept submission for inlusion, or rejet submission.3. Can edit metadata provided by the user with the submission, but annot hange the submitted �les. Mustthen ommit to arhive; may not rejet submission.

Figure 2.3: Submission Work�ow in DSpaeIf a submission is rejeted, the reason (entered by the work�ow partiipant) is e-mailed to the submitter, andit is returned to the submitter's 'My DSpae' page. The submitter an then make any neessary modi�ationsand re-submit, whereupon the proess starts again.If a submission is 'aepted', it is passed to the next step in the work�ow. If there are no more work�ow stepswith assoiated groups, the submission is installed in the main arhive.One last possibility is that a work�ow an be 'aborted' by a DSpae site administrator. This is aomplished



CHAPTER 2. FUNCTIONAL OVERVIEW 18using the administration UI.The reason for this apparently arbitrary design is that is was the simplist ase that overed the needs of theearly adopter ommunities at MIT. The funtionality of the work�ow system will no doubt be extended in thefuture.2.10 Supervision and CollaborationIn order to failitate, as a primary objetive, the opportunity for thesis authors to be supervised in the prepa-ration of their e-thesis, a supervision order system exists to bind groups of other users (thesis supervisors) to anitem in someone's pre-submission workspae. The bound group an have system poliies assoiated with it thatallow di�erent levels of interation with the student's item; a small set of default poliy groups are provided:
• Full editorial ontrol
• View item ontents
• No poliiesOne the default set has been applied, a system administrator may modify them as they would any other poliyset in DSpae.This funtionality ould also be used in situations where researhers wish to ollaborate on a partiular sub-mission, although there is no partiular ollaborative workspae funtionality.2.11 HandlesResearhers require a stable point of referene for their works. The simple evolution from sharing of itationsto emailing of URLs broke when Web users learned that sites an disappear or be reon�gured without notie,and that their bookmark �les ontaining ritial links to researh results ouldn't be trusted long term. Tohelp solve this problem, a ore DSpae feature is the reation of persistent identi�er for every item, olletionand ommunity stored in DSpae. To persist identi�er, DSpae requires a storage- and loation- independentmehanism for reating and maintaining identi�ers. DSpae uses the CNRI Handle System for reating theseidenti�ers. The rest of this setion assumes a basi familiarity with the Handle system.DSpae uses Handles primarily as a means of assigning globally unique identi�ers to objets. Eah site runningDSpae needs to obtain a Handle 'pre�x' from CNRI, so we know that if we reate identi�ers with that pre�x,they won't lash with identi�ers reated elsewhere.Presently, Handles are assigned to ommunities, olletions, and items. Bundles and bitstreams are not assignedHandles, sine over time, the way in whih an item is enoded as bits may hange, in order to allow aess withfuture tehnologies and devies. Older versions may be moved to o�-line storage as a new standard beomesde fato. Sine it's usually the item that is being preserved, rather than the partiular bit enoding, it onlymakes sense to persistently identify and allow aess to the item, and allow users to aess the appropriate bitenoding from there.Of ourse, it may be that a partiular bit enoding of a �le is expliitly being preserved; in this ase, thebitstream ould be the only one in the item, and the item's Handle would then essentially refer just to thatbitstream. The same bitstream an also be inluded in other items, and thus would be itable as part of agreater item, or individually.The Handle system also features a global resolution infrastruture; that is, an end-user an enter a Handleinto any servie (e.g. Web page) that an resolve Handles, and the end-user will be direted to the objet (inthe ase of DSpae, ommunity, olletion or item) identi�ed by that Handle. In order to take advantage ofthis feature of the Handle system, a DSpae site must also run a 'Handle server' that an aept and resolve

http://www.handle.net/


CHAPTER 2. FUNCTIONAL OVERVIEW 19inoming resolution requests. All the ode for this is inluded in the DSpae soure ode bundle.Handles an be written in two forms:hdl:1721.123/4567http://hdl.handle.net/1721.123/4567The above represent the same Handle. The �rst is possibly more onvenient to use only as an identi�er; however,by using the seond form, any Web browser beomes apable of resolving Handles. An end-user need only aessthis form of the Handle as they would any other URL. It is possible to enable some browsers to resolve the �rstform of Handle as if they were standard URLs using CNRI's Handle Resolver plug-in, but sine the �rst forman always be simply derived from the seond, DSpae displays Handles in the seond form, so that it is moreuseful for end-users.It is important to note that DSpae uses the CNRI Handle infrastruture only at the 'site' level. For example,in the above example, the DSpae site has been assigned the pre�x '1721.123'. It is still the responsibility ofthe DSpae site to maintain the assoiation between a full Handle (inluding the '4567' loal part) and theommunity, olletion or item in question.2.12 Bitstream 'Persistent' Identi�ersAs of DSpae 1.2, bitstreams in DSpae also have more persistent identi�ers. They are more volatile thanHandles, sine if the ontent is moved to a di�erent server or organizaion, they will no longer work (hene thequotes around 'persistent'). However, they are more easily persisted than the simple URLs based on databaseprimary key previously used. This means that external systems an more reliably refer to spei� bitstreamsstored in a DSpae instane.Eah bitstream has a sequene ID, unique within an item. This sequene ID is used to reate a persistent ID,of the form:dspae url/bitstream/handle/sequene ID/filenameFor example:https://dspae.myu.edu/bitstream/123.456/789/24/foo.htmlThe above refers to the bitstream with sequene ID 24 in the item with the Handle hdl:123.456/789. Thefoo.html is really just there as a hint to browsers: Although DSpae will provide the appropriate MIME type,some browsers only funtion orretly if the �le has an expeted extension.2.13 Storage Resoure Broker (SRB) SupportDSpae o�ers two means for storing bitstreams. The �rst is in the �le system on the server. The seond is usingSRB (Storage Resoure Broker). Both are ahieved using a simple, lightweight API.SRB is purely an option but may be used in lieu of the server's �le system or in addition to the �le system.Without going into a full desription, SRB is a very robust, sophistiated storage manager that o�ers essentiallyunlimited storage and straightforward means to repliate (in simple terms, bakup) the ontent on other loalor remote storage resoures.SRB is purely an option but may be used in lieu of the server's �le system or in addition to the �le system.Without going into a full desription, SRB is a very robust, sophistiated storage manager that o�ers essentiallyunlimited storage and straightforward means to repliate (in simple terms, bakup) the ontent on other loalor remote storage resoures.

http://www.handle.net/resolver/index.html


CHAPTER 2. FUNCTIONAL OVERVIEW 202.14 Searh and BrowseDSpae allows end-users to disover ontent in a number of ways, inluding:
• Via external referene, suh as a Handle
• Searhing for one or more keywords in metadata or extrated full-text
• Browsing though title, author, date or subjet indies, with optional image thumbnailsSearh is an essential omponent of disovery in DSpae. Users' expetations from a searh engine are quitehigh, so a goal for DSpae is to supply as many searh features as possible. DSpae's indexing and searhmodule has a very simple API whih allows for indexing new ontent, regenerating the index, and performingsearhes on the entire orpus, a ommunity, or olletion. Behind the API is the Java freeware searh engineLuene. Luene gives us �elded searhing, stop word removal, stemming, and the ability to inrementally addnew indexed ontent without regenerating the entire index. As of DSpae 1.2.1 the Luene searh indexes areon�gurable, enabling institutions to ustomise whih DSpae metadata �elds are indexed.Another important mehanism for disovery in DSpae is the browse. This is the proess whereby the user viewsa partiular index, suh as the title index, and navigates around it in searh of interesting items. The browsesubsystem provides a simple API for ahieving this by allowing a aller to speify an index, and a subsetionof that index. The browse subsystem then disloses the portion of the index of interest. Indies that may bebrowsed are item title, item issue date, item author, and subjet terms. Additionally, the browse an be limitedto items within a partiular olletion or ommunity.2.15 HTML SupportFor the most part, at present DSpae simply supports uploading and downloading of bitstreams as-is. This is �nefor the majority of ommonly-used �le formats � for example PDFs, Mirosoft Word douments, spreadsheetsand so forth. HTML douments (Web sites and Web pages) are far more ompliated, and this has importantrami�ations when it omes to digital preservation:
• Web pages tend to onsist of several �les � one or more HTML �les that ontain referenes to eah other,and stylesheets and image �les that are referened by the HTML �les.
• Web pages also link to or inlude ontent from other sites, often impereptably to the end-user. Thus, ina few year's time, when someone views the preserved Web site, they will probably �nd that many linksare now broken or refer to other sites than are now out of ontext.In fat, it may be unlear to an end-user when they are viewing ontent stored in DSpae and whenthey are seeing ontent inluded from another site, or have navigated to a page that is not stored inDSpae. This problem an manifest when a submitter uploads some HTML ontent. For example, theHTML doument may inlude an image from an external Web site, or even their loal hard drive. Whenthe submitter views the HTML in DSpae, their browser is able to use the referene in the HTML toretrieve the appropriate image, and so to the submitter, the whole HTML doument appears to have beendeposited orretly. However, later on, when another user tries to view that HTML, their browser mightnot be able to retrieve the inluded image sine it may have been removed from the external server. Henethe HTML will seem broken.
• Often Web pages are produed dynamially by software running on the Web server, and represent thestate of a hanging database underneath it.Dealing with these issues is the topi of muh ative researh. Currently, DSpae bites o� a small, tratablehunk of this problem. DSpae an store and provide on-line browsing apability for self-ontained, non-dynamiHTML douments. In pratial terms, this means:

http://jakarta.apache.org/lucene/


CHAPTER 2. FUNCTIONAL OVERVIEW 21
• No dynami ontent (CGI sripts and so forth)
• All links to preserved ontent must be relative links, that do not refer to 'parents':diagram.gif is OKimage/foo.gif is OK/stylesheet.ss is not OKhttp://somedomain.om/ontent.html is not OK
• Any 'absolute links' (e.g. http://somedomain.om/ontent.html) are stored 'as is', and will ontinue tolink to the external ontent (as opposed to relative links, whih will link to the opy of the ontent storedin DSpae.) Thus, over time, the ontent refered to by the absolute link may hange or disappear.2.16 OAI SupportThe Open Arhives Initiative has developed a protool for metadata harvesting. This allows sites to program-matially retrieve or 'harvest' the metadata from several soures, and o�er servies using that metadata, suhas indexing or linking servies. Suh a servie ould allow users to aess information from a large number ofsites from one plae.DSpae exposes the Dublin Core metadata for items that are publily (anonymously) aessible. Additionally,the olletion struture is also exposed via the OAI protool's 'sets' mehanism. OCLC's open soure OAICatframework is used to provide this funtionality.You an also on�gure the OAI servie to make use of any rosswalk plugin to o�er additional metadata formats,suh as MODS.DSpae's OAI servie does support the exposing of deletion information for withdrawn items, but not for itemsthat are 'expunged' (see above). DSpae also supports OAI-PMH resumption tokens.2.17 OpenURL SupportDSpae supports the OpenURL protool from SFX, in a rather simple fashion. If your institution has an SFXserver, DSpae will display an OpenURL link on every item page, automatially using the Dublin Core metadata.Additionally, DSpae an respond to inoming OpenURLs. Presently it simply passes the information in theOpenURL to the searh subsystem. A list of results is then displayed, whih usually gives the relevant item (ifit is in DSpae) at the top of the list.2.18 Creative Commons SupportDspae provides support for Creative Commons lienses to be attahed to items in the repository. They representan alternative to traditional opyright. To learn more about Creative Commons, visit their website. Supportfor the lienses is ontrolled by a site-wide on�guration option, and sine liense seletion involves rediretionto the Creative Commons website, additional parameters may be on�gured to work with a proxy server. Ifthe option is enabled, users may selet a Creative Commons liense during the submission proess, or elet toskip Creative Commons liensing. If a seletion is made a opy of the liense text and RDF metadata is storedalong with the item in the repository. There is also an indiation - text and a Creative Commons ion - in theitem display page of the web user interfae when an item is liensed under Creative Commons.

http://www.openarchives.org/
http://www.openarchives.org/OAI/openarchivesprotocol.html
http://www.oclc.org/research/software/oai/cat.shtm
http://www.sfxit.com/OpenURL/
http://www.sfxit.com/
http://creativecommons.org/


CHAPTER 2. FUNCTIONAL OVERVIEW 222.19 SubsriptionsAs noted above, end-users (e-people) may 'subsribe' to olletions in order to be alerted when new items appearin those olletions. Eah day, end-users who are subsribed to one or more olletions will reeive an e-mailgiving brief details of all new items that appeared in any of those olletions the previous day. If no new itemsappeared in any of the subsribed olletions, no e-mail is sent. Users an unsubsribe themselves at any time.RSS feeds of new items are also available for olletions and ommunities.2.20 HistoryWhile provenane information in the form of prose is very useful, it is not easily programmatially manipulated.The History system aptures a time-based reord of signi�ant hanges in DSpae, in a manner suitable forlater 'refatoring' or repurposing.Currently, the History subsystem is expliitly invoked when signi�ant events our (e.g., DSpae aepts anitem into the arhive). The History subsystem then reates RDF data desribing the urrent state of the objet.The RDF data is modeled using Harmony/ABC, an ontology for desribing temporal-based data, and stored inthe �le system. Some simple indies for unwinding the data are available.2.21 Import and ExportDSpae also inludes bath tools to import and export items in a simple diretory struture, where the DublinCore metadata is stored in an XML �le. This may be used as the basis for moving ontent between DSpaeand other systems.There is also a METS-based export tool, whih exports items as METS-based metadata with assoiated bit-streams referened from the METS �le.2.22 RegistrationRegistration is an alternate means of inorporating items, their metadata, and their bitstreams into DSpaeby taking advantage of the bitstreams already being in aessible omputer storage. An example might bethat there is a repository for existing digital assets. Rather than using the normal interative ingest proessor the bath import to furnish DSpae the metadata and to upload bitstreams, registration provides DSpaethe metadata and the loation of the bitstreams. DSpae uses a variation of the import tool to aomplishregistration.2.23 Statistial ReportsVarious statistial report about the ontents and use of your system an be automatially generated by thesystem. These are generated by analysing DSpae's log �les. Statistis an be broken down monthly.The report inludes data suh as:
• A ustomisable general summary of ativities in the arhive, by default inluding:� Number of item views� Number of olletion visits� Number of ommunity visits

http://www.metadata.net/harmony/


CHAPTER 2. FUNCTIONAL OVERVIEW 23� Number of OAI Requests
• Customisable summary of arhive ontents
• Broken-down list of item viewings
• A full break-down of all system ativity
• User logins
• Most popular searhesThe results of statistial analysis an be presented on a by-month and an in-total report, and are available viathe user interfae. The reports an also either be made publi or restrited to administrator aess only.2.24 Cheksum ChekerThe purpose of the heker is to verify that the ontent in a DSpae repository has not beome orrupted orbeen tampered with. The funtionality an be invoked on an ad-ho basis from the ommand line, or on�guredvia ron or similar. Options exist to support large repositories that annot be entirely heked in one run ofthe tool. The tool is extensible to new reporting and heking priority approahes.



Chapter 3Installation3.1 Prerequisite SoftwareThe list below desribes the third-party omponents and tools you'll need to run a DSpae server. These aresimply reommendations based on our setup at MIT; sine DSpae is built on open soure, standards-basedtools, there are numerous other possibilities and setups.Also, please note that the on�guration and installation guidelines relating to a partiular tool below arehere for onveniene. You should refer to the doumentation for eah individual omponent for omplete andup-to-date details. Many of the tools are updated on a frequent basis, and the guidelines below may beomeout of date.1. UNIX-like OS (Linux, HP/UX et)2. Java 1.4 or later (standard SDK is �ne, you don't need J2EE)3. Apahe Ant 1.6.2 or later (Java make-like tool)4. PostgreSQL 7.3 or later, an open soure relational database, or Orale 9 or higher.
• PostgreSQLUniode (spei�ally UTF-8) support must be enabled. This is enabled by default in 8.0+. For 7.x,be sure to ompile with the following options to the 'on�gure' sript:enable-multibyte --enable-uniode --with-javaOne installed, you need to enable TCP/IP onnetions (DSpae uses JDBC). For 7.x, edit post-gresql.onf (usually in /usr/loal/pgsql/data or /var/lib/pgsql/data), and add this line:tpip_soket = trueFor 8.0+, in postgresql.onf unomment the line starting:listen_addresses = 'loalhost'Then tighten up seurity a bit by editing pg_hba.onf and adding this line:host dspae dspae 127.0.0.1 255.255.255.255 md5Then restart PostgreSQL.
• OraleYou will need to reate a database for DSpae. Make sure that the harater set is one of the Uniodeharater sets. DSpae uses UTF-8 natively, and it is suggested that the Orale database use thesame harater set. You will also need to reate a user aount for DSpae (e.g. dspae,) and ensurethat it has permissions to add and remove tables in the database. Refer to the Quik Installation for24

http://java.sun.com/
http://ant.apache.org/
http://www.postgresql.org/
http://www.oracle.com/database/


CHAPTER 3. INSTALLATION 25more details.NOTE: DSpae uses sequenes to generate unique objet IDs - beware Orale sequenes, whih aresaid to lose their values when doing a database export/import, say restoring from a bakup. Be sureto run the sript et/update-sequenes.sql.ALSO NOTE: Everything is fully funtional, although Orale limits you to 4k of text in text �eldssuh as item metadata or olletion desriptions.For people interested in swithing from Postgres to Orale, I know of no tools that would do thisautomatially. You will need to rereate the ommunity, olletion, and eperson struture in theOrale system, and then use the item export and import tools to move your ontent over.5. Jakarta Tomat 4.x/5.x or equivalent, suh as Jetty or Cauho Resin.Note that DSpae will need to run as the same user as Tomat, so you might want to install and runTomat as a user alled 'dspae'.You need to ensure that Tomat has a) enough memory to run DSpae and b) uses UTF-8 as its default�le enoding for international harater support. So ensure in your startup sripts (et) that the followingenvironment variable is set:JAVA_OPTS="-Xmx512M -Xms64M -Dfile.enoding=UTF-8"You also need to alter Tomat's default on�guration to support searhing and browsing of multi-byteUTF-8 orretly. You need to add a on�guration option to the <Connetor> element in[tomat℄/onfig/server.xml:URIEnoding="UTF-8"e.g. if you're using the default Tomat on�g, it should read:<!-- Define a non-SSL HTTP/1.1 Connetor on port 8080 --><Connetor port="8080"maxThreads="150" minSpareThreads="25" maxSpareThreads="75"enableLookups="false" rediretPort="8443" aeptCount="100"onnetionTimeout="20000" disableUploadTimeout="true"URIEnoding="UTF-8" />Jetty and Resin are on�gured for orret handling of UTF-8 by default.3.2 Quik Installation StepsBut First, a Word on Diretories and Path NamesDSpae uses three separate diretory trees. Although you don't need to know all the details of them in orderto install DSpae, you do need to know they exist and also know how they're referred to in this doument:
• the soure diretory, referred to as [dspae-soure℄
• the install diretory, referred to as [dspae℄
• the web deployment diretory. If you're using Tomat, this will be [tomat℄/webapps/dspae (with [tomat℄being wherever you installed Tomat�also known as $CATALINA_HOME). This diretory is generated by theweb server when it unpaks dspae.war, and should never be edited.

http://jakarta.apache.org/tomcat/
http://www.mortbay.org/jetty/index.html
http://www.caucho.com/


CHAPTER 3. INSTALLATION 26For details on the ontents of these separate diretory trees, refer to diretories.html.Note that the soure diretory and install diretory should always be separate!1. Create the DSpae user. This needs to be the same user that Tomat (or Jetty et) will run as. e.g. asroot run:useradd -m dspae2. Download the latest DSpae soure ode release and unpak it:gunzip - dspae-soure-1.x.tar.gz | tar -xf -3. Database SetupPostgres quikInstallationPostgres℄(a) Copy the PostgreSQL JDBC driver (.jar �le) into [dspae-soure℄/lib. If you ompiled Post-greSQL yourself, it'll be in postgresql-7.x.x/sr/interfaes/jdb/jars/postgresql.jar. Alterna-tively you an download it diretly from the PostgreSQL JDBC site. Make sure you get thedriver for the version of PostgreSQL you're running and for JDBC2.(b) Create a dspae database, owned by the dspae PostgreSQL user:reateuser -U postgres -d -A -P dspaereatedb -U dspae -E UNICODE dspaeEnter a password for the DSpae database. (This isn't the same as the dspae user's UNIXpassword.)Orale (a) Copy the Orale JDBC driver into [dspae-soure℄/lib.(b) Create a database for DSpae. Make sure that the harater set is one of the Uniode haratersets. DSpae uses UTF-8 natively, and it is suggested that the Orale database use the sameharater set. Create a user aount for DSpae (e.g. dspae,) and ensure that it has permissionsto add and remove tables in the database.() Edit the on�g/dspae.fg �le in your soure diretory for the following settings:db.name = oraledb.url = jdb.orale.thin:�//host:port/dspaedb.driver = orale.jdb.OraleDriver(d) Go to [dspae-soure℄/et/orale and opy the ontents to their parent diretory, overwriting theversions in the parent:d dspae_soure/et/oralep * ..You now have Orale-spei� .sql �les in your et diretory, and your dspae.fg is modi�ed topoint to your Orale database.4. Edit [dspae-soure℄/on�g/dspae.fg, in partiular you'll need to set these properties:dspae.dir -- must be set to the [dspae℄ (installation) diretory.dspae.url -- omplete URL of this server's DSpae home page.dspae.hostname -- fully-qualified domain name of web server.dspae.name -- "Proper" name of your server, e.g. "My Digital Library".db.password -- the database password you entered in the previous step.mail.server -- fully-qualified domain name of your outgoing mail server.

http://sourceforge.net/projects/dspace/
http://jdbc.postgresql.org/download.html


CHAPTER 3. INSTALLATION 27mail.from.address -- the "From:" address to put on email sent by DSpae.feedbak.reipient -- mailbox for feedbak mail.mail.admin -- mailbox for DSpae site administrator.alert.reipient -- mailbox for server errors/alerts (not essential but very useful!)Note: You an interpolate the value of one on�guration variable in the value of another one. Forexample, to set feedbak.reipient to the same value as mail.admin, the line would look like:feedbak.reipient = ${mail.admin}See the dspae.fg �le for examples.5. Create the diretory for the DSpae installation. As root, run:mkdir [dspae℄hown dspae [dspae℄(Assuming the dspae UNIX username.)6. As the dspae UNIX user, ompile and install DSpae:d [dspae-soure℄ant fresh_installThe most likely thing to go wrong here is the database onnetion. See the ommon problems setion.7. Copy the DSpaeWeb appliation arhives (.war �les) to the appropriate diretory in your Tomat/Jetty/Resininstallation. For example:p [dspae-soure℄/build/*.war [tomat℄/webapps8. Create an initial administrator aount:[dspae℄/bin/reate-administrator9. Now the moment of truth! Start up (or restart) Tomat. Visit the base URL of your server, e.g.http://dspae.myu.edu:8080/dspae. You should see the DSpae home page. Congratulations!In order to set up some ommunities and olletions, you'll need to aess the administration UI. To do this,append 'admin' to your server's URL, e.g. http://dspae.myu.edu:8080/dspae/dspae-admin.3.3 Advaned InstallationThe above installation steps are su�ient to set up a test server to play around with, but there are a few othersteps and options you should probably onsider before deploying a DSpae prodution site.



CHAPTER 3. INSTALLATION 283.3.1 'ron' JobsA ouple of DSpae features require that a sript is run regularly � the e-mail subsription feature that alertsusers of new items being deposited, and the new 'media �lter' tool, that generates thumbnails of images andextrats the full-text of douments for indexing.To set these up, you just need to run the following ommand as the dspae UNIX user:rontab -eThen add the following lines:# Send out subsription e-mails at 01:00 every day0 1 * * * [dspae℄/bin/sub-daily# Run the media filter at 02:00 every day0 2 * * * [dspae℄/bin/filter-media# Run the heksum heker at 03:000 3 * * * [dspae℄/bin/heker -lp# Mail the results to the sysadmin at 04:000 4 * * * [dspae℄/bin/dsrun org.dspae.heker.DailyReportEmailer -Naturally you should hange the frequenies to suit your environment.PostgreSQL also bene�ts from regular 'vauuming', whih optimizes the indies and lears out any deleted data.Beome the postgres UNIX user, run rontab -e and add (for example):# Clean up the database nightly at 4.20am20 4 * * * vauumdb --analyze dspae > /dev/null 2>&1In order that statistial reports are generated regularly and thus kept up to date you should set up the followingron jobs:# Run stat analyses0 1 * * * [dspae℄/bin/stat-general0 1 * * * [dspae℄/bin/stat-monthly0 2 * * * [dspae℄/bin/stat-report-general0 2 * * * [dspae℄/bin/stat-report-monthlyObviously, you should hoose exeution times whih are most useful to you, and you should ensure that the-report- sripts run a short while after the analysis sripts to give them time to omplete (a run of around 8months worth of logs an take around 25 seonds to omplete); the resulting reports will let you know how longanalysis took and you an adjust your ron times aordingly.Note that Perl needs to be installed in order to run the statistial reports.For information on ustomising the output of this see on�guring system statistial reports.3.3.2 DSpae over HTTPSIf your DSpae is on�gured to have users login with a username and password (as opposed to, say, lientWeb erti�ates), then you should onsider using HTTPS. Whenever a user logs in with the Web form (e.g.dspae.myuni.edu/dspae/password-login) their DSpae password is exposed in plain text on the network. Thisis a very serious seurity risk sine network tra� monitoring is very ommon, espeially at universities. If therisk seems minor, then onsider that your DSpae administrators also login this way and they have ultimateontrol over the arhive.The solution is to use HTTPS (HTTP over SSL, i.e. Seure Soket Layer, an enrypted transport), whih pro-tets your passwords against being aptured. You an on�gure DSpae to require SSL on all "`authentiated"'

http://www.perl.com/download.csp


CHAPTER 3. INSTALLATION 29transations so it only aepts passwords on SSL onnetions.The following setions show how to set up the most ommonly-used Java Servlet ontainers to support HTTPover SSL.To enable the HTTPS support in Tomat 5.0:1. For Prodution use: Follow this proedure to set up SSL on your server. Using a "real" server erti�ateensures your users' browsers will aept it without omplaints.In the examples below, $CATALINA_BASE is the diretory under whih your Tomat is installed.(a) Create a Java keystore for your server with the password hangeit, and install your server erti�ateunder the alias "`tomat"'. This assumes the erti�ate was put in the �le server.pem:$JAVA_HOME/bin/keytool -import-noprompt -v-storepass hangeit-keystore $CATALINA_BASE/onf/keystore-alias tomat-file myserver.pem(b) Install the CA (Certifying Authority) erti�ate for the CA that granted your server ert, if neessary.This assumes the server CA erti�ate is in a.pem:$JAVA_HOME/bin/keytool -import \-noprompt \-storepass hangeit \-trustaerts \-keystore $CATALINA_BASE/onf/keystore \-alias ServerCA -file a.pem \() Optional � ONLY if you need to aept lient erti�ates for the X.509 erti�ate stakable authen-tiation module See the on�guration setion for instrutions on enabling the X.509 authentiationmethod. Load the keystore with the CA (ertifying authority) erti�ates for the authorities of anylients whose erti�ates you wish to aept. For example, assuming the lient CA erti�ate is inlient1.pem:$JAVA_HOME/bin/keytool -import \-noprompt \-storepass hangeit \-trustaerts \-keystore $CATALINA_BASE/onf/keystore \-alias lient1 \-file lient1.pem(d) Now add another Connetor tag to your server.xml Tomat on�guration �le, like the example below.The parts a�eting or spei� to SSL are shown in bold. (You may wish to hange some details suhas the port, pathnames, and keystore password)<Connetor port="8443"maxThreads="150" minSpareThreads="25" maxSpareThreads="75"enableLookups="false" disableUploadTimeout="true"aeptCount="100" debug="0"sheme="https"



CHAPTER 3. INSTALLATION 30seure="true"sslProtool="TLS"keystoreFile="onf/keystore"keystorePass="hangeit"lientAuth="true" - ONLY if using lient X.509 erts for authentiation!truststoreFile="onf/keystore"trustedstorePass="hangeit" />Also, hek that the default Connetor is set up to rediret "seure" requests to the same port asyour SSL onnetor, e.g.:<Connetor port="8080"maxThreads="150" minSpareThreads="25" maxSpareThreads="75"enableLookups="false" rediretPort="8443"aeptCount="100" debug="0" />2. Quik-and-dirty Proedure for Testing:If you are just setting up a DSpae server for testing, or to experiment with HTTPS, then you don't needto get a real server erti�ate. You an reate a "self-signed" erti�ate for testing; web browsers will issuewarnings before aepting it but they will funtion exatly the same after that as with a "real" erti�ate.In the examples below, $CATALINA_BASE is the diretory under whih your Tomat is installed.(a) Optional � ONLY if you don't already have a server erti�ate. Follow this sub-proedure to requesta new, signed server erti�ate from your Certifying Authority (CA):
• Create a new key pair under the alias name "tomat". When generating your key, give theDistinguished Name �elds the appropriate values for your server and institution. CN should bethe fully-quali�ed domain name of your server host. Here is an example:$JAVA_HOME/bin/keytool -genkey -alias tomat -keyalg RSA -keysize 1024 \-keystore $CATALINA_BASE/onf/keystore \-storepass hangeit -validity 365 \-dname 'CN=dspae.myuni.edu, OU=MIT Libraries, \O=Massahusetts Institute of Tehnology, L=Cambridge, S=MA, C=US'
• Then, reate a CSR (Certi�ate Signing Request) and send it to your Certifying Authority. Theywill send you bak a signed Server Certi�ate. This example ommand reates a CSR in the �letomat.sr$JAVA_HOME/bin/keytool -keystore $CATALINA_BASE/onf/keystore \-storepass hangeit \-ertreq -alias tomat \-v -file tomat.sr
• Before importing the signed erti�ate, you must have the CA's erti�ate in your keystore as atrusted erti�ate. Get their erti�ate, and import it with a ommand like this (for the examplemitCA.pem):$JAVA_HOME/bin/keytool -keystore $CATALINA_BASE/onf/keystore \-storepass hangeit \-import \-alias mitCA \-trustaerts \-file mitCA.pem
• Finally, when you get the signed erti�ate from your CA, import it into the keystore with aommand like the following example: (ert is in the �le signed-ert.pem)



CHAPTER 3. INSTALLATION 31$JAVA_HOME/bin/keytool -keystore $CATALINA_BASE/onf/keystore \-storepass hangeit \-import \-alias tomat \-trustaerts -file signed-ert.pemSine you now have a signed server erti�ate in your keystore, you an, obviously, skip the nextsteps of installing a signed server erti�ate and the server CA's erti�ate.(b) Create a Java keystore for your server with the password hangeit, and install your server erti�ateunder the alias "`tomat"'. This assumes the erti�ate was put in the �le server.pem:$JAVA_HOME/bin/keytool -genkey \-alias tomat \-keyalg RSA \-keystore $CATALINA_BASE/onf/keystore \-storepass hangeitWhen answering the questions to identify the erti�ate, be sure to respond to "`First and lastname"' with the fully-quali�ed domain name of your server (e.g. test-dspae.myuni.edu). The otherquestions are not important.() Optional � ONLY if you need to aept lient erti�ates for the X.509 erti�ate stakable authen-tiation module See the on�guration setion for instrutions on enabling the X.509 authentiationmethod. Load the keystore with the CA (ertifying authority) erti�ates for the authorities of anylients whose erti�ates you wish to aept. For example, assuming the lient CA erti�ate is inlient1.pem:$JAVA_HOME/bin/keytool -import \-noprompt \-storepass hangeit \-trustaerts \-keystore $CATALINA_BASE/onf/keystore \-alias lient1 \-file lient1.pem(d) Follow the proedure in the setion above to add another Connetor tag, for the HTTPS port, toyour server.xml �le.To use SSL on Apahe HTTPD with mod_jk:If you hoose Apahe HTTPD as your primary HTTP server, you an have it forward requests to the Tomatservlet ontainer via Apahe Jakarta Tomat Connetor. This an be on�gured to work over SSL as well.First, you must on�gure Apahe for SSL; for Apahe 2.0 see Apahe SSL/TLS Enryption for informationabout using mod_ssl.If you are using X.509 Client Certi�ates for authentiation: add these on�guration options to theappropriate httpd on�guration �le, e.g. ssl.onf, and be sure they are in fore for the virtual host and namespaeloations dediated to DSpae:## SSLVerifyClient an be "optional" or "require"SSLVerifyClient optionalSSLVerifyDepth 10SSLCACertifiateFile path-to-your-lient-CA-ertifiateSSLOptions StdEnvVars ExportCertData

http://httpd.apache.org/
http://tomcat.apache.org/
http://tomcat.apache.org/connectors-doc/
http://httpd.apache.org/docs/2.0/ssl/
http://httpd.apache.org/docs/2.0/mod/mod_ssl.html


CHAPTER 3. INSTALLATION 32Now onsult the Apahe Jakarta Tomat Connetor doumentation to on�gure the mod_jk (note: NOTmod_jk2) module. Selet the AJP 1.3 onnetor protool. Also follow the instrutions there to on�gureyour Tomat server to respond to AJP.To use SSL on Apahe HTTPD with mod_webapp onsult the DSpae 1.3.2 doumentation. Apahe havedepreated the mod_webapp onnetor and reommend using mod_jk.To use Jetty's HTTPS support onsult the doumentation for the relevant tool.3.3.3 The Handle ServerFirst a few fats to lear up some ommon misoneptions:
• You don't have to use CNRI's Handle system. At the moment, you need to hange the ode a little touse something else (e.g PURLs) but that should hange soon.
• You'll notie that while you've been playing around with a test server, DSpae has apparently beenreating handles for you looking like hdl:123456789/24 and so forth. These aren't really Handles, sinethe global Handle system doesn't atually know about them, and lots of other DSpae test installs willhave reated the same IDs.They're only really Handles one you've registered a pre�x with CNRI (see below) and have orretly setup the Handle server inluded in the DSpae distribution. This Handle server ommuniates with the restof the global Handle infrastruture so that anyone that understands Handles an �nd the Handles yourDSpae has reated.If you want to use the Handle system, you'll need to set up a Handle server. This is inluded with DSpae.Note that this is not required in order to evaluate DSpae; you only need one if you are running a produtionservie. You'll need to obtain a Handle pre�x from the entral CNRI Handle site.A Handle server runs as a separate proess that reeives TCP requests from other Handle servers, and issuesresolution requests to a global server or servers if a Handle entered loally does not orrespond to some loalontent. The Handle protool is based on TCP, so it will need to be installed on a server that an broadastand reeive TCP on port 2641.The Handle server ode is inluded with the DSpae ode in [dspae-soure℄/lib/handle.jar. Note: The latestversion of the handle.jar �le is not inluded in the release due to liensing onditions hanging between theprovided version and later versions. It is reommended you read the new liense onditions and deide whetheryou wish to update your installation's handle.jar. If you deide to update, you should replae the existinghandle.jar in [dspae-soure℄/lib with the new version and rebuild your war �les.A sript exists to reate a simple Handle on�guration - simply run [dspae℄/bin/make-handle-on�g after you'veset the appropriate parameters in dspae.fg. You an also reate a Handle on�guration diretly by followingthe installation instrutions on handle.net, but with these hanges:
• Instead of running:java -p /hs/bin/handle.jar net.handle.server.SimpleSetup /hs/svr_1as direted in the Handle Server Administration Guide, you should run[dspae℄/bin/dsrun net.handle.server.SimpleSetup [dspae℄/handle-serverensuring that [dspae℄/handle-server mathes whatever you have in dspae.fg for the handle.dir property.
• Edit the resulting [dspae℄/handle-server/on�g.dt �le to inlude the following lines in the "`server_on�g"'lause:

http://tomcat.apache.org/connectors-doc/
http://www.handle.net/
http://www.handle.net/upgrade_6-2_DSpace.html
http://www.handle.net/hs_manual_18jan02/server_manual_2.html
http://hdl.handle.net/4263537/4093


CHAPTER 3. INSTALLATION 33"storage_type" = "CUSTOM""storage_lass" = "org.dspae.handle.HandlePlugin"This tells the Handle server to get information about individual Handles from the DSpae ode.Whihever approah you take, start the Handle server with [dspae℄/bin/start-handle-server, as the DSpae user.One the on�guration �le has been generated, you will need to go to http://hdl.handle.net/4263537/5014to upload the generated sitebndl.zip �le. The upload page will ask you for your ontat information. Anadministrator will then reate the naming authority/pre�x on the root servie (known as the Global HandleRegistry), and notify you when this has been ompleted. You will not be able to ontinue the handle serverinstallation until you reeive further information onerning your naming authority.Note that sine the DSpae ode manages individual Handles, administrative operations suh as Handle reationand modi�ation aren't supported by DSpae's Handle server.If you need to update the handle pre�x on items reated before the CNRI registration proess you an runthe [dspae℄/bin/update-handle-pre�x sript. You may need to do this if you loaded items prior to CNRIregistration (e.g. setting up a demonstration system prior to migrating it to prodution). The sript takes theurrent and new pre�x as parameters. For example:[dspae℄/bin/update-handle-prefix 123456789 1303will hange any handles urrently assigned pre�x 123456789 to pre�x 1303, so for example handle 123456789/23will be updated to 1303/23 in the database.3.4 Windows Installation3.4.1 Pre-requisite SoftwareYou'll need to install this pre-requisite software:
• Java SDK 1.4 or later (standard SDK is �ne, you don't need J2EE)
• PostgreSQL 8.x for Windows. This omes with an installer appliation now, so Cygwin is no longerrequired. Make sure the ODBC + JDBC options are seleted, as well as the pgAdmin III tool
• Apahe Ant 1.6.x. Unzip the pakage in C:and add C:apahe-ant-1.6.2bin to the PATH environment variable. For Ant to work properly, you should ensure that JAVA_HOMEis set.
• Jakarta Tomat 5.x+3.4.2 Installation Steps1. Download the DSpae soure from SoureForge and untar it (WinZip will do this)2. Copy the PostgreSQL JDBC driver aross to the DSpae soure tree. The drivers will be in C:Program FilesPostgreSQL8.xjdb. The postgresql-8.x-yyy.jdb2.jar is the jar �le you need. Copy it to [dspae-soure℄/lib.

http://hdl.handle.net/4263537/5014
http://java.sun.com/
http://www.postgresql.org/ftp/
http://ant.apache.org/
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http://sourceforge.net/projects/dspace
http://www.winzip.com/


CHAPTER 3. INSTALLATION 343. Ensure the PostgreSQL servie is running, and then run pgAdmin III (Start -> PostgreSQL 8.0 ->pgAdmin III). Connet to the loal database as the postgres user and:
• Create a 'Login Role' (user) alled dspae with the password dspae
• Create a database alled dspae owned by the user dspae, with UTF-8 enoding4. Update paths in [dspae-soure℄on�gdspae.fg. Note: Use forward slashes / for path separators, though you an still use drive letters, e.g.:dspae.dir = C:/DSpaeMake sure you hange all of the parameters with �le paths to suit, spei�ally:dspae.dironfig.template.log4j.propertiesonfig.template.log4j-handle-plugin.propertiesonfig.template.oaiat.propertiesassetstore.dirhistory.dirlog.dirupload.temp.dirreport.dirhandle.dir5. Create the diretory for the DSpae installation (e.g. C:DSpae)6. Run:ant fresh_install7. Create an administrator aount, e.g. assuming C:dspae is where your DSpae installation is:C:\dspae\bin\dsrun org.dspae.administer.CreateAdministratorand enter the required information8. Copy the .war Web appliation �les from [dspae-soure℄build to Tomat's webapps dir, whih should be somewhere like C:Program FilesApahe Software FoundationTomat 5.5webapps9. Start the Tomat servie10. Browse http://loalhost:8080/dspae. You should see the DSpae home page



CHAPTER 3. INSTALLATION 353.5 Known BugsIn any software projet of the sale of DSpae, there will be bugs. Sometimes, a stable version of DSpaeinludes known bugs. We do not always wait until every known bug is �xed before a release. If the softwareis su�iently stable and an improvement on the previous release, and the bugs are minor and have knownworkarounds, we release it to enable the ommunity to take advantage of those improvements.The known bugs in a release are doumented in the KNOWN_BUGS �le in the soure pakage.Please see the DSpae bug traker for further information on urrent bugs, and to �nd out if the bug hassubsequently been �xed. This is also where you an report any further bugs you �nd.3.6 Common ProblemsIn an ideal world everyone would follow the above steps and have a fully funtioning DSpae. Of ouse, inthe real world it doesn't always seem to work out that way. This setion lists ommon problems that peopleenounter when installing DSpae, and likely auses and �xes. This is likely to grow over time as we learn aboutusers' experienes.Database errors our when you run ant fresh_install There are two ommon errors that our. Ifyour error looks like this�[java℄ 2004-03-25 15:17:07,730 INFOorg.dspae.storage.rdbms.InitializeDatabase � Initializing Database[java℄ 2004-03-25 15:17:08,816 FATALorg.dspae.storage.rdbms.InitializeDatabase � Caught exeption:[java℄ org.postgresql.util.PSQLExeption: Connetion refused.Chek that the hostname and port are orret andthat the postmaster is aepting TCP/IP onnetions.[java℄ at org.postgresql.jdb1.AbstratJdb1Connetion.openConnetion(AbstratJdb1Connetion.java:204)[java℄ at org.postgresql.Driver.onnet(Driver.java:139)it usually means you haven't yet added the relevant on�guration parameter to your PostgreSQL on�gu-ration (see above), or perhaps you haven't restarted PostgreSQL after making the hange. Also, make surethat the db.username and db.password properties are orretly set in [dspae-soure℄/on�g/dspae.fg.An easy way to hek that your DB is working OK over TCP/IP is to try this on the ommand line:psql -U dspae -W -h loalhostEnter the dspae database password, and you should be dropped into the psql tool with a dspae=>prompt.Another ommon error looks like this:[java℄ 2004-03-25 16:37:16,757 INFOorg.dspae.storage.rdbms.InitializeDatabase � Initializing Database[java℄ 2004-03-25 16:37:17,139 WARNorg.dspae.storage.rdbms.DatabaseManager � Exeption initializing DB pool[java℄ java.lang.ClassNotFoundExeption: org.postgresql.Driver[java℄ at java.net.URLClassLoader$1.run(URLClassLoader.java:198)[java℄ at java.seurity.AessController.doPrivileged(Native Method)[java℄ at java.net.URLClassLoader.findClass(URLClassLoader.java:186)

http://sourceforge.net/tracker/?atid=119984&group_id=19984&func=browse


CHAPTER 3. INSTALLATION 36This means that the PostgreSQL JDBC driver is not present in [dspae-soure℄/lib. See above.Tomat doesn't shut down If you're trying to tweak Tomat's on�guration but nothing seems to makea di�erene to the error you're seeing, you might �nd that Tomat hasn't been shutting down properly,perhaps beause it's waiting for a stale onnetion to lose graefully whih won't happen. To see if thisis the ase, try:ps -ef | grep javaand look for Tomat's Java proesses. If they stay arround after running Tomat's shutdown.sh sript,trying killing them (with -9 if neessary), then starting Tomat again.Database onnetions don't work, or aessing DSpae takes forever If you �nd that when you tryto aess a DSpae Web page and your browser sits there onneting, or if the database onnetions fail,you might �nd that a 'zombie' database onnetion is hanging around preventing normal operation. Tosee if this is the ase, try:ps -ef | grep postgresYou might see some proesses like thisdspae 16325 1997 0 Feb 14 ?0:00 postgres: dspae dspae 127.0.0.1 idle in transationThis is normal�DSpae maintains a 'pool' of open database onnetions, whih are re-used to avoid theoverhead of onstantly opening and losing onnetions. If they're 'idle' it's OK; they're waiting to beused. However sometimes, if something went wrong, they might be stuk in the middle of a query, whihseems to prevent other onnetions from operating, e.g.:dspae 16325 1997 0 Feb 14 ?0:00 postgres: dspae dspae 127.0.0.1 SELECTThis means the onnetion is in the middle of a SELECT operation, and if you're not using DSpae rightthat instant, it's probably a 'zombie' onnetion. If this is the ase, try killing the proess, and stoppingand restarting Tomat.You've made hanges to the ode or to the JSP's and rebuilt DSpae suessfully, but when you run Tom-at you don't see any of your hanges in DSpae. After you've rebuilt DSpae and opied dspae.warfrom your [dspae-soure℄/build diretory into your [tomat℄/webapps diretory, you must also delete theexisting [tomat℄/webapps/dspae diretory before re-starting Tomat. Otherwise Tomat will ontinueto use the old ode.



Chapter 4Updating a DSpae InstallationThis setion desribes how to update a DSpae installation from one version to the next. Details of the di�erenesbetween the funtionality of eah version are given in the Version History setion.4.1 Updating From 1.4 to 1.4.xThe hanges in 1.4.1 are only ode hanges so the update is simply a matter of rebuilding the wars.In the notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.4.1-soure℄ to the soure diretory for DSpae 1.4.1. Whenever you see these path referenes, be sure to replaethem with the atual path names on your loal system.1. Get the new DSpae 1.4.1 soure ode from the DSpae page on SoureForge and unpak it somewhere.Do not unpak it on top of your existing installation!!2. Copy the PostgreSQL driver JAR to the soure tree. For example:d [dspae℄/libp postgresql.jar [dspae-1.4.1-soure℄/lib3. Note: Liensing onditions for the handle.jar �le have hanged. As a result, the latest version of thehandle.jar �le is not inluded in this distribution. It is reommended you read the new liense onditionsand deide whether you wish to update your installation's handle.jar. If you deide to update, you shouldreplae the existing handle.jar in [dspae-1.4.1-soure℄/lib with the new version.4. Take down Tomat (or whihever servlet ontainer you're using).5. Your 'loalized' JSPs (those in jsp/loal) now need to be maintained in the soure diretory. If you haveloally modi�ed JSPs in your [dspae℄/jsp/loal diretory, you will need to merge the hanges in the new1.4.1 versions into your loally modi�ed ones. You an use the di� ommand to ompare your JSPs againstthe 1.4.1 versions to do this. You an also hek against the DSpae CVS.6. In [dspae-1.4.1-soure℄ run:ant -Donfig=[dspae℄/onfig/dspae.fg update7. Copy the .war Web appliation �les in [dspae-1.4.1-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.: 37
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CHAPTER 4. UPDATING A DSPACE INSTALLATION 38p [dspae-1.4.1-soure℄/build/*.war [tomat℄/webappsIf you're using Tomat, you need to delete the diretories orresponding to the old .war �les. For example,if dspae.war is installed in [tomat℄/webapps/dspae.war, you should delete the [tomat℄/webapps/dspaediretory. Otherwise, Tomat will ontinue to use the old ode in that diretory.8. Restart Tomat.4.2 Updating From 1.3.x to 1.4.x1. First and foremost, make a omplete bakup of your system, inluding:
• A snapshot of the database
• The asset store ([dspae℄/assetstore by default)
• Your on�guration �les and loalized JSPs2. Download the latest DSpae 1.4.x soure bundle and unpak it in a suitable loation (not over your existingDSpae installation or soure tree!)3. Copy the PostgreSQL driver JAR to the soure tree. For exampled [dspae℄/libp postgresql.jar [dspae-1.4.x-soure℄/lib4. Note: Liensing onditions for the handle.jar �le have hanged. As a result, the latest version of thehandle.jar �le is not inluded in this distribution. It is reommended you read the new liense onditionsand deide whether you wish to update your installation's handle.jar. If you deide to update, you shouldreplae the existing handle.jar in [dspae-1.4.1-soure℄/lib with the new version.5. Take down Tomat (or whihever servlet ontainer you're using).6. Your DSpae on�guration will need some updating:
• In dspae.fg, paste in the following lines for the new stakable authentiation feature, the newmethod for managing Media Filters, and the Cheksum Cheker.#### Stakable Authentiation Methods ###### Stak of authentiation methods# (See org.dspae.eperson.AuthentiationManager)plugin.sequene.org.dspae.eperson.AuthentiationMethod = \org.dspae.eperson.PasswordAuthentiation#### Example of onfiguring X.509 authentiation#### (to use it, add org.dspae.eperson.X509Authentiation to stak)## method 1, using keystore#authentiation.x509.keystore.path = /var/loal/tomat/onf/keystore#authentiation.x509.keystore.password = hangeit## method 2, using CA ertifiate#authentiation.x509.a.ert = ${dspae.dir}/onfig/mitClientCA.der## Create e-persons for unknown names in valid ertifiates?#authentiation.x509.autoregister = true

http://sourceforge.net/projects/dspace/
http://www.handle.net/upgrade_6-2_DSpace.html


CHAPTER 4. UPDATING A DSPACE INSTALLATION 39#### Media Filter plugins (through PluginManager) ####plugin.sequene.org.dspae.app.mediafilter.MediaFilter = \org.dspae.app.mediafilter.PDFFilter, org.dspae.app.mediafilter.HTMLFilter, \org.dspae.app.mediafilter.WordFilter, org.dspae.app.mediafilter.JPEGFilter# to enable branded preview: remove last line above, and unomment 2 lines below# org.dspae.app.mediafilter.WordFilter, org.dspae.app.mediafilter.JPEGFilter, \# org.dspae.app.mediafilter.BrandedPreviewJPEGFilterfilter.org.dspae.app.mediafilter.PDFFilter.inputFormats = Adobe PDFfilter.org.dspae.app.mediafilter.HTMLFilter.inputFormats = HTML, Textfilter.org.dspae.app.mediafilter.WordFilter.inputFormats = Mirosoft Wordfilter.org.dspae.app.mediafilter.JPEGFilter.inputFormats = GIF, JPEG, image/pngfilter.org.dspae.app.mediafilter.BrandedPreviewJPEGFilter.inputFormats = \GIF, JPEG, image/png#### Settings for Item Preview ####webui.preview.enabled = false# max dimensions of the preview imagewebui.preview.maxwidth = 600webui.preview.maxheight = 600# the brand textwebui.preview.brand = My Institution Name# an abbreviated form of the above text, this will be used# when the preview image annot fit the normal textwebui.preview.brand.abbrev = MyOrg# the height of the brandwebui.preview.brand.height = 20# font settings for the brand textwebui.preview.brand.font = SansSerifwebui.preview.brand.fontpoint = 12#webui.preview.d = rights#### Cheksum Cheker Settings ##### Default dispather in ase none speifiedplugin.single.org.dspae.heker.BitstreamDispather=org.dspae.heker.SimpleDispather# Standard interfae implementations. You shouldn't need to tinker with these.plugin.single.org.dspae.heker.ReporterDAO=org.dspae.heker.ReporterDAOImpl# hek history retentionheker.retention.default=10yheker.retention.CHECKSUM_MATCH=8w
• If you have ustomised advaned searh �elds (searh.index.n �elds, note that you now need to inludethe shema in the values. Dublin Core is speifed as d. So for example, if in 1.3.2 you had:searh.index.1 = title:title.alternativeThat needs to be hanged to:searh.index.1 = title:d.title.alternative
• If you use LDAP or X509 authentiation, you'll need to add org.dspae.eperson.LDAPAuthentiationor org.dspae.eperson.X509Authentiation respetively. See also on�guring ustom authentiation ode.



CHAPTER 4. UPDATING A DSPACE INSTALLATION 40
• If you have ustom Media Filters, note that these are now on�gured through dspae.fg (instead ofmedia�lter.fg whih is obsolete.)
• Also, take a look through the default dspae.fg �le supplied with DSpae 1.4.x, as this ontainson�guration options for various new features you might like to use. In general, these new featuresdefault to 'o�' and you'll need to add on�guration properties as desribed in the default 1.4.xdspae.fg to ativate them.7. Your 'loalized' JSPs (those in jsp/loal) now need to be maintained in the soure diretory. If you haveloally modi�ed JSPs in your [dspae℄/jsp/loal diretory, you will need to merge the hanges in the new1.4.x versions into your loally modi�ed ones. You an use the di� ommand to ompare your JSPs againstthe 1.4.x versions to do this. You an also hek against the DSpae CVS.8. In [dspae-1.4.x-soure℄ run:ant -Donfig=[dspae℄/onfig/dspae.fg update9. The database shema needs updating. SQL �les ontaining the relevant �le are provided. If you'vemodi�ed the shema loally, you may need to hek over this and make alterations.For PostgreSQL [dspae-1.4.x-soure℄/et/database_shema_13-14.sql ontains the SQL ommands toahieve this for PostgreSQL. To apply the hanges, go to the soure diretory, and run:psql -f et/database_shema_13-14.sql [DSpae database name℄ -h loalhostFor Orale [dspae-1.4.x-soure℄/et/orale/database_shema_13-14.sql should be run on the DSpaedatabase to update the shema.10. Rebuild the searh indies:[dspae℄/bin/index-all11. Copy the .war Web appliation �les in [dspae-1.4-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.:p [dspae-1.4-soure℄/build/*.war [tomat℄/webappsIf you're using Tomat, you need to delete the diretories orresponding to the old .war �les. For example,if dspae.war is installed in [tomat℄/webapps/dspae.war, you should delete the [tomat℄/webapps/dspaediretory. Otherwise, Tomat will ontinue to use the old ode in that diretory.12. Restart Tomat.4.3 Updating From 1.3.1 to 1.3.2The hanges in 1.3.2 are only ode hanges so the update is simply a matter of rebuilding the wars.In the notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.3.2-soure℄ to the soure diretory for DSpae 1.3.2. Whenever you see these path referenes, be sure to replaethem with the atual path names on your loal system.1. Get the new DSpae 1.3.2 soure ode from the DSpae page on SoureForge and unpak it somewhere.Do not unpak it on top of your existing installation!!

http://dspace.cvs.sourceforge.net/dspace/


CHAPTER 4. UPDATING A DSPACE INSTALLATION 412. Copy the PostgreSQL driver JAR to the soure tree. For example:d [dspae℄/libp postgresql.jar [dspae-1.3.2-soure℄/lib3. Take down Tomat (or whihever servlet ontainer you're using).4. Your 'loalized' JSPs (those in jsp/loal) now need to be maintained in the soure diretory. If you haveloally modi�ed JSPs in your [dspae℄/jsp/loal diretory, you will need to merge the hanges in the new1.3.2 versions into your loally modi�ed ones. You an use the di� ommand to ompare the 1.3.1 and1.3.2 versions to do this.5. In [dspae-1.3.2-soure℄ run:ant -Donfig=[dspae℄/onfig/dspae.fg update6. Copy the .war Web appliation �les in [dspae-1.3.2-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.:p [dspae-1.3.2-soure℄/build/*.war [tomat℄/webappsIf you're using Tomat, you need to delete the diretories orresponding to the old .war �les. For example,if dspae.war is installed in [tomat℄/webapps/dspae.war, you should delete the [tomat℄/webapps/dspaediretory. Otherwise, Tomat will ontinue to use the old ode in that diretory.7. Restart Tomat.4.4 Updating From 1.2.x to 1.3.xIn the notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.3.x-soure℄ to the soure diretory for DSpae 1.3.x. Whenever you see these path referenes, be sure to replaethem with the atual path names on your loal system.1. Step one is, of ourse, to bak up all your data before proeeding!! Inlude all of the ontents of [dspae℄and the PostgreSQL database in your bakup.2. Get the new DSpae 1.3.x soure ode from the DSpae page on SoureForge and unpak it somewhere.Do not unpak it on top of your existing installation!!3. Copy the PostgreSQL driver JAR to the soure tree. For example:d [dspae℄/libp postgresql.jar [dspae-1.2.2-soure℄/lib4. Take down Tomat (or whihever servlet ontainer you're using).5. Remove the old version of xeres.jar from your installation, so it is not inadvertently later used:rm [dspae℄/lib/xeres.jar6. Install the new on�g �les by moving dstat.fg and dstat.map from [dspae-1.3.x-soure℄/on�g/ to[dspae℄/on�g



CHAPTER 4. UPDATING A DSPACE INSTALLATION 427. You need to add new parameters to your [dspae℄/dspae.fg:###### Statistial Report Configuration Settings ####### should the stats be publily available? should be set to false if you only# want administrators to aess the stats, or you do not intend to generate# anyreport.publi = false# diretory where live reports are storedreport.dir = /dspae/reports/8. Build and install the updated DSpae 1.3.x ode. Go to the [dspae-1.3.x-soure℄ diretory, and run:ant -Donfig=[dspae℄/onfig/dspae.fg update9. You'll need to make some hanges to the database shema in your PostgreSQL database. [dspae-1.3.x-soure℄/et/database_shema_12-13.sql ontains the SQL ommands to ahieve this. If you've modi�edthe shema loally, you may need to hek over this and make alterations.To apply the hanges, go to the soure diretory, and run:psql -f et/database_shema_12-13.sql [DSpae database name℄ -h loalhost10. Customise the stat generating statistis as per the instrutions in System Statistial Reports11. Initialise the statistis using:[dspae℄/bin/stat-initial[dspae℄/bin/stat-general[dspae℄/bin/stat-report-initial[dspae℄/bin/stat-report-general12. Rebuild the searh indies:[dspae℄/bin/index-all13. Copy the .war Web appliation �les in [dspae-1.3.x-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.:p [dspae-1.3.x-soure℄/build/*.war [tomat℄/webapps14. Restart Tomat.4.5 Updating From 1.2.1 to 1.2.2The hanges in 1.2.2 are only ode and on�g hanges so the update should be fairly simple.In the notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.2.2-soure℄ to the soure diretory for DSpae 1.2.2. Whenever you see these path referenes, be sure to replaethem with the atual path names on your loal system.



CHAPTER 4. UPDATING A DSPACE INSTALLATION 431. Get the new DSpae 1.2.2 soure ode from the DSpae page on SoureForge and unpak it somewhere.Do not unpak it on top of your existing installation!!2. Copy the PostgreSQL driver JAR to the soure tree. For example:d [dspae℄/libp postgresql.jar [dspae-1.2.2-soure℄/lib3. Take down Tomat (or whihever servlet ontainer you're using).4. Your 'loalized' JSPs (those in jsp/loal) now need to be maintained in the soure diretory. If you haveloally modi�ed JSPs in your [dspae℄/jsp/loal diretory, you might like to merge the hanges in the new1.2.2 versions into your loally modi�ed ones. You an use the di� ommand to ompare the 1.2.1 and1.2.2 versions to do this. Also see the version history for a list of modi�ed JSPs.5. You need to add a new parameter to your [dspae℄/dspae.fg for on�gurable fulltext indexing##### Fulltext Indexing settings ###### Maximum number of terms indexed for a single field in Luene.# Default is 10,000 words - often not enough for full-text indexing.# If you hange this, you'll need to re-index for the hange# to take effet on previously added items.# -1 = unlimited (Integer.MAX_VALUE)searh.maxfieldlength = 100006. In [dspae-1.2.2-soure℄ run:ant -Donfig=[dspae℄/onfig/dspae.fg update7. Copy the .war Web appliation �les in [dspae-1.2.2-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.:p [dspae-1.2.2-soure℄/build/*.war [tomat℄/webappsIf you're using Tomat, you need to delete the diretories orresponding to the old .war �les. For example,if dspae.war is installed in [tomat℄/webapps/dspae.war, you should delete the [tomat℄/webapps/dspaediretory. Otherwise, Tomat will ontinue to use the old ode in that diretory.8. To �nialise the install of the new on�gurable submission forms you need to opy the �le [dspae-1.2.2-soure℄/on�g/input-forms.xml into [dspae℄/on�g.9. Restart Tomat.4.6 Updating From 1.2 to 1.2.1The hanges in 1.2.1 are only ode hanges so the update should be fairly simple.In the notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.2.1-soure℄ to the soure diretory for DSpae 1.2.1. Whenever you see these path referenes, be sure to replaethem with the atual path names on your loal system.1. Get the new DSpae 1.2.1 soure ode from the DSpae page on SoureForge and unpak it somewhere.Do not unpak it on top of your existing installation!!



CHAPTER 4. UPDATING A DSPACE INSTALLATION 442. Copy the PostgreSQL driver JAR to the soure tree. For example:d [dspae℄/libp postgresql.jar [dspae-1.2.1-soure℄/lib3. Take down Tomat (or whihever servlet ontainer you're using).4. Your 'loalized' JSPs (those in jsp/loal) now need to be maintained in the soure diretory. If you haveloally modi�ed JSPs in your [dspae℄/jsp/loal diretory, you might like to merge the hanges in the new1.2.1 versions into your loally modi�ed ones. You an use the di� ommand to ompare the 1.2 and 1.2.1versions to do this. Also see the version history for a list of modi�ed JSPs.5. You need to add a few new parameters to your [dspae℄/dspae.fg for browse/searh and item thumbnailsdisplay, and for on�gurable DC metadata �elds to be indexed.# whether to display thumbnails on browse and searh results pages (1.2+)webui.browse.thumbnail.show = false# max dimensions of the browse/searh thumbs. Must be <= thumbnail.maxwidth# and thumbnail.maxheight. Only need to be set if required to be smaller than# dimension of thumbnails generated by mediafilter (1.2+)#webui.browse.thumbnail.maxheight = 80#webui.browse.thumbnail.maxwidth = 80# whether to display the thumb against eah bitstream (1.2+)webui.item.thumbnail.show = true# where should liking on a thumbnail from browse/searh take the user# Only values urrently supported are "item" and "bitstream"#webui.browse.thumbnail.linkbehaviour = item##### Fields to Index for Searh ###### DC metadata elements.qualifiers to be indexed for searh# format: - searh.index.[number℄ = [searh field℄:element.qualifier# - * used as wildard### hanging these will hange your searh results, ###### but will NOT automatially hange your searh displays ###searh.index.1 = author:ontributor.*searh.index.2 = author:reator.*searh.index.3 = title:title.*searh.index.4 = keyword:subjet.*searh.index.5 = abstrat:desription.abstratsearh.index.6 = author:desription.statementofresponsibilitysearh.index.7 = series:relation.ispartofseriessearh.index.8 = abstrat:desription.tableofontentssearh.index.9 = mime:format.mimetypesearh.index.10 = sponsor:desription.sponsorshipsearh.index.11 = id:identifier.*



CHAPTER 4. UPDATING A DSPACE INSTALLATION 456. In [dspae-1.2.1-soure℄ run:ant -Donfig=[dspae℄/onfig/dspae.fg update7. Copy the .war Web appliation �les in [dspae-1.2.1-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.:p [dspae-1.2.1-soure℄/build/*.war [tomat℄/webappsIf you're using Tomat, you need to delete the diretories orresponding to the old .war �les. For example,if dspae.war is installed in [tomat℄/webapps/dspae.war, you should delete the [tomat℄/webapps/dspaediretory. Otherwise, Tomat will ontinue to use the old ode in that diretory.8. Restart Tomat.4.7 Updating From 1.1 (or 1.1.1) to 1.2The proess for upgrading to 1.2 from either 1.1 or 1.1.1 is the same. If you are running DSpae 1.0 or 1.0.1,you need to follow the instrutions for upgrading from 1.0.1 to 1.1 to before following these instrutions.Note also that if you've substantially modi�ed DSpae, these instrutions apply to an unmodi�ed 1.1.1 DSpaeinstane, and you'll need to adapt the proess to any modi�ations you've made.This doument refers to the install diretory for your existing DSpae installation as [dspae℄, and to the sourediretory for DSpae 1.2 as [dspae-1.2-soure℄. Whenever you see these path referenes below, be sure to replaethem with the atual path names on your loal system.1. Step one is, of ourse, to bak up all your data before proeeding!! Inlude all of the ontents of [dspae℄and the PostgreSQL database in your bakup.2. Get the new DSpae 1.2 soure ode from the DSpae page on SoureForge and unpak it somewhere. Donot unpak it on top of your existing installation!!3. Copy the required Java libraries that we ouldn't inlude in the bundle to the soure tree. For example:d [dspae℄/libp ativation.jar servlet.jar mail.jar [dspae-1.2-soure℄/lib4. Stop Tomat (or other servlet ontainer.)5. It's a good idea to upgrade all of the various third-party tools that DSpae uses to their latest versions:
• Java (note that now version 1.4.0 or later is required)
• Tomat (Any version after 4.0 will work; symboli links are no longer an issue)
• PostgreSQL (don't forget to build/download an updated JDBC driver .jar �le! Also, bak up thedatabase �rst.)
• Ant6. You need to add the following new parameters to your [dspae℄/dspae.fg:##### Media Filter settings ###### maximum width and height of generated thumbnailsthumbnail.maxwidth 80thumbnail.maxheight 80



CHAPTER 4. UPDATING A DSPACE INSTALLATION 46There are one or two other, optional extra parameters (for ontrolling the pool of database onnetions).See the version history for details. If you leave them out, defaults will be used.Also, to avoid future onfusion, you might like to remove the following property, whih is no longerrequired:onfig.template.oai-web.xml = [dspae℄/oai/WEB-INF/web.xml7. The layout of the installation diretory (i.e. the struture of the ontents of [dspae℄) has hanged some-what sine 1.1.1. First up, your 'loalized' JSPs (those in jsp/loal) now need to be maintained in thesoure diretory. So make a opy of them now!One you've done that, you an remove [dspae℄/jsp and [dspae℄/oai, these are no longer used. (.warWeb appliation arhive �les are used instead).Also, if you're using the same version of Tomat as before, you need to remove the lines from Tomat'sonf/server.xml �le that enable symboli links for DSpae. These are the <Context> elements you addedto get DSpae 1.1.1 working, looking something like this:<Context path="/dspae" doBase="dspae" debug="0" reloadable="true" rossContext="true"><Resoures lassName="org.apahe.naming.resoures.FileDirContext" allowLinking="true" /></Context>Be sure to remove the <Context> elements for both the Web UI and the OAI Web appliations.8. Build and install the updated DSpae 1.2 ode. Go to the DSpae 1.2 soure diretory, and run:ant -Donfig=[dspae℄/onfig/dspae.fg update9. Copy the new on�g �les in on�g to your installation, e.g.:p [dspae-1.2-soure℄/onfig/news-* \[dspae-1.2-soure℄/onfig/mediafilter.fg \dspae-1.2-soure℄/onfig/d2mods.fg [dspae℄/onfig10. You'll need to make some hanges to the database shema in your PostgreSQL database. [dspae-1.2-soure℄/et/database_shema_11-12.sql ontains the SQL ommands to ahieve this. If you've modi�edthe shema loally, you may need to hek over this and make alterations.To apply the hanges, go to the soure diretory, and run:psql -f et/database_shema_11-12.sql [DSpae database name℄ -h loalhost11. A tool supplied with the DSpae 1.2 odebase will then update the atual data in the relational database.Run it using:[dspae℄/bin/dsrun org.dspae.administer.Upgrade11To1212. Then rebuild the searh indies:[dspae℄/bin/index-all13. Delete the existing symlinks from your servlet ontainer's (e.g. Tomat's) webapp sub-diretory.



CHAPTER 4. UPDATING A DSPACE INSTALLATION 4714. Copy the .war Web appliation �les in [dspae-1.2-soure℄/build to the webapps sub-diretory of yourservlet ontainer (e.g. Tomat). e.g.:p [dspae-1.2-soure℄/build/*.war [tomat℄/webapps15. Restart Tomat.16. To get image thumbnails generated and full-text extrated for indexing automatially, you need to set upa 'ron' job, for example one like this:# Run the media filter at 02:00 every day0 2 * * * [dspae℄/bin/filter-mediaYou might also wish to run it now to generate thumbnails and index full text for the ontent already inyour system.17. Note 1: This update proess has e�etively 'touhed' all of your items. Although the dates in the DublinCore metadata won't have hanged (aession date and so forth), the 'last modi�ed' date in the databasefor eah will have been hanged.This means the e-mail subsription tool may be onfused, thinking that all items in the arhive have beendeposited that day, and ould thus send a rather long email to lots of subsribers. So, it is reommendedthat you turn o� the e-mail subsription feature for the next day, by ommenting out the relevant line inDSpae's ron job, and then re-ativating it the next day.Say you performed the update on 08-June-2004 (UTC), and your e-mail subsription ron job runs at4am (UTC). When the subsription tool runs at 4am on 09-June-2004, it will �nd that everything in thesystem has a modi�ation date in 08-June-2004, and aordingly send out huge emails. So, immediatelyafter the update, you would edit DSpae's 'rontab' and omment out the /dspae/bin/subs-daily line.Then, after 4am on 09-June-2004 you'd 'un-omment' it out, so that things proeed normally.Of ourse this means, any real new deposits on 08-June-2004 won't get e-mailed, however if you're updatingthe system it's likely to be down for some time so this shouldn't be a big problem.18. Note 2: After onsulation with the OAI ommunity, various OAI-PMH hanges have ourred:
• The OAI-PMH identi�ers have hanged (they're now of the form oai:hostname:handle as opposed tojust Handles)
• The set struture has hanged, due to the new sub-ommunities feature.
• The default base URL has hanged
• As noted in note 1, every item has been 'touhed' and will need re-harvesting.The above means that, if already registered and harvested, you will need to re-register your repository,e�etively as a 'new' OAI-PMH data provider. You should also onsider posting an announement to theOAI implementers e-mail list so that harvesters know to update their systems.Also note that your site may, over the next few days, take quite a big hit from OAI-PMH harvesters. Theresumption token support should alleviate this a little, but you might want to temporarily whak up thedatabase onnetion pool parameters in [dspae℄/on�g/dspae.fg. See the dspae.fg distributed withthe soure ode to see what these parameters are and how to use them. (You need to stop and restartTomat after hanging them.)I realize this is not ideal; for disussion as to the reasons behind this please see relevant posts to the OAIommunity: post one, post two, as well as this post to the dspae-teh mailing list.If you really an't live with updating the base URL like this, you an fairly easily have thing proeedmore-or-less as they are, by doing the following:
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• Change the value of OAI_ID_PREFIX at the top of the org.dspae.app.oai.DSpaeOAICatalog lassto hdl:
• Change the servlet mapping for the OAIHandler servlet bak to / (from /request)
• Rebuild and deploy dspae-oai.warHowever, note that in this ase, all the reords will be re-harvested by harvesters anyway, so you still needto brae for the assoiated DB ativity; also note that the set spe hanges may not be piked up by someharvesters. It's reommended you read the above-linked mailing list posts to understand why the hangewas made.4.8 Updating From 1.1 to 1.1.1Fortunately the hanges in 1.1.1 are only ode hanges so the update is fairly simple.In the notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.1.1-soure℄ to the soure diretory for DSpae 1.1.1. Whenever you see these path referenes, be sure to replaethem with the atual path names on your loal system.1. Take down Tomat.2. It would be a good idea to update any of the third-party tools used by DSpae at this point (e.g. Post-greSQL), following the instrutions provided with the relevant tools.3. In [dspae-1.1.1-soure℄ run:ant -Donfig=[dspae℄/onfig/dspae.fg update4. If you have loally modi�ed JSPs of the following JSPs in your [dspae℄/jsp/loal diretory, you mightlike to merge the hanges in the new 1.1.1 versions into your loally modi�ed ones. You an use the di�ommand to ompare the 1.1 and 1.1.1 versions to do this. The hanges are quite minor.olletion-home.jspadmin/authorize-olletion-edit.jspadmin/authorize-ommunity-edit.jspadmin/authorize-item-edit.jspadmin/eperson-edit.jsp5. Restart Tomat.4.9 Updating From 1.0.1 to 1.1To upgrade from DSpae 1.0.1 to 1.1, follow the steps below. Your dspae.fg does not need to be hanged. Inthe notes below [dspae℄ refers to the install diretory for your existing DSpae installation, and [dspae-1.1-soure℄ to the soure diretory for DSpae 1.1. Whenever you see these path referenes, be sure to replae themwith the atual path names on your loal system.1. Take down Tomat (or whihever servlet ontainer you're using).2. We reommend that you upgrage to the latest version of PostgreSQL (7.3.2). Inluded are some notes tohelp you do this. Note you will also have to upgrade Ant to version 1.5 if you do this.



CHAPTER 4. UPDATING A DSPACE INSTALLATION 493. Make the neessary hanges to the DSpae database. These inlude a ouple of minor shema hanges,and some new indies whih should improve performane. Also, the names of a ouple of database viewshave been hanged sine the old names were so long they were ausing problems. First run psql to aessyour database (e.g. psql -U dspae -W and then enter the password), and enter these SQL ommands:ALTER TABLE bitstream ADD store_number INTEGER;UPDATE bitstream SET store_number = 0;ALTER TABLE item ADD last_modified TIMESTAMP;CREATE INDEX last_modified_idx ON Item(last_modified);CREATE INDEX eperson_email_idx ON EPerson(email);CREATE INDEX item2bundle_item_idx on Item2Bundle(item_id);REATE INDEX bundle2bitstream_bundle_idx ON Bundle2Bitstream(bundle_id);CREATE INDEX dvalue_item_idx on DCValue(item_id);CREATE INDEX olletion2item_olletion_idx ON Colletion2Item(olletion_id);CREATE INDEX resourepoliy_type_id_idx ON ResourePoliy (resoure_type_id,resoure_id);CREATE INDEX epersongroup2eperson_group_idx on EPersonGroup2EPerson(eperson_group_id);CREATE INDEX handle_handle_idx ON Handle(handle);CREATE INDEX sort_author_idx on ItemsByAuthor(sort_author);CREATE INDEX sort_title_idx on ItemsByTitle(sort_title);CREATE INDEX date_issued_idx on ItemsByDate(date_issued);DROP VIEW ColletionItemsByDateAessioned;DROP VIEW CommunityItemsByDateAessioned;CREATE VIEW CommunityItemsByDateAession \as SELECT Community2Item.ommunity_id, ItemsByDateAessioned.* \FROM ItemsByDateAessioned, Community2Item \WHERE ItemsByDateAessioned.item_id = Community2Item.item_id;CREATE VIEW ColletionItemsByDateAession \AS SELECT olletion2item.olletion_id, \itemsbydateaessioned.items_by_date_aessioned_id, \itemsbydateaessioned.item_id, \itemsbydateaessioned.date_aessioned \FROM itemsbydateaessioned, olletion2item \WHERE (itemsbydateaessioned.item_id = olletion2item.item_id);4. Fix your JSPs for Uniode. If you've modi�ed the site 'skin' (jsp/loal/layout/header-default.jsp) you'llneed to add the Uniode header, i.e.:<meta http-equiv="Content-Type" ontent="text/html; harset=UTF-8">to the <HEAD> element. If you have any loally-edited JSPs, you need to add this page diretive to thetop of all of them:<%� page ontentType="text/html;harset=UTF-8" %>(If you haven't modi�ed any JSPs, you don't have to do anything.)5. Copy the required Java libraries that we ouldn't inlude in the bundle to the soure tree. For example:d [dspae℄/libp *.poliy ativation.jar servlet.jar mail.jar [dspae-1.1-soure℄/lib



CHAPTER 4. UPDATING A DSPACE INSTALLATION 506. Compile up the new DSpae ode, replaing [dspae℄/on�g/dspae.fg with the path to your urrent,LIVE on�guration. (The seond line, touh `�nd .`, is a preaution, whih ensures that the new ode hasa urrent datestamp and will overwrite the old ode. Note that those are bak quotes.)d [dspae-1.1-soure℄touh `find .`antant -Donfig=[dspae℄/onfig/dspae.fg update7. Update the database tables using the upgrader tool, whih sets up the new >last_modi�ed date in theitem table:Run[dspae℄/bin/dsrun org.dspae.administer.Upgrade101To118. Run the olletion default authorisation poliy tool:[dspae℄/bin/dsrun org.dspae.authorize.FixDefaultPoliies9. Fix the OAICat properties �le.Edit [dspae℄/on�g/templates/oaiat.properties.Change the line that saysIdentify.deletedReord=yesTo:Identify.deletedReord=persistentThis is needed to �x the OAI-PMH 'Identity' verb response. Then run [dspae℄/bin/install-on�gs.10. Re-run the indexing to index abstrats and �ll out the renamed database views:[dspae℄/bin/index-all11. Restart Tomat. Tomat should be run with the following environment variable set, to ensure that Uniodeis handled properly. Also, the default JVMmemory heap sizes are rather small. Adjust -Xmx512M (512Mbmaximum heap size) and -Xms64M (64Mb Java thread stak size) to suit your hardware.JAVA_OPTS="-Xmx512M -Xms64M -Dfile.enoding=UTF-8"



Chapter 5Con�guration and CustomizationThere are a number of ways in whih DSpae an be on�gured and/or ustomized:
• Altering the on�guration �les in [dspae℄/on�g
• Creating modi�ed versions of the JSPs; these an be plaed separately from and override the defaultinstalled JSPs, so that future updates of the ode won't overwrite your hanges
• Implementing a ustom 'plug-in' lass � for example, an 'authentiator' lass, so that user authentiationin the Web UI an be adapted and integrated with any existing mehanisms your organization might use,or a 'media �lter' to generate thumbnails or extrat full text from a new �le format
• Editing the soure odeOf these methods, only the last is likely to ause any headahes; if you update the DSpae soure ode diretly,partiularly ore lass �les in org.dspae.* or org.dspae.storage.*, it may make applying future updates di�ult.Before doing this, it is strongly reommended that you e-mail the DSpae developer ommunity to �nd out thebest way to proeed, and hte best way to implement your hange in a way that an be ontributed bak toDSpae for everyone's bene�t (and saving you from having sole responsibility to maintain the ode).5.1 The dspae.fg Con�guration Properties FileThe primary way of on�guring DSpae is to edit the dspae.fg. You'll de�nitely have to do this before you anoperate DSpae properly. dspae.fg ontains basi information about a DSpae installation, inluding systempath information, network host information, and other things like site name. The default dspae.fg is a goodsoure of information, and ontains omments for all properties. It's a basi Java properties �le, where lines areeither omments, starting with a '#', blank lines, or property/value pairs of the form:property.name = property valueThe property value may ontain referenes to other on�guration properties, in the form $property.name. Thisfollows the ant onvention of allowing referenes in property �les. A property may not refer to itself. Examples:property.name = word1 ${other.property.name} more wordsproperty2.name = ${dspae.dir}/rest/of/pathDue to time onstraints, this doument does not ontain an exhaustive list of properties; they are all listed inthe supplied dspae.fg. Below are some partiularly relevant properties with notes for their use:51

http://wiki.dspace.org/DspaceResources
http://wiki.dspace.org/HowToContribute


CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 52dspae.dir Root diretory of DSpae installation. Omit the trailing '/'. Note that if you hange this, thereare several other parameters you will probably want to hange to math, e.g. assetstore.dir.Example:/dspaedspae.url Main URL at whih DSpae Web UI webapp is deployed. Inlude any port number, but do notinlude a trailing '/'Example:http://dspae.myu.eduhttp://dspaetest.myu.edu:8080dspae.hostname Fully quali�ed hostname; do not inlude port numberExample:dspae.myu.edudspae.name Short and sweet site name, used throughout Web UI, e-mails and elsewhere (suh as OAIprotool) Example:DSpae at My Universityon�g.template.foo When install-on�gs is run, the �le [dspae℄/on�g/templates/foo �le will be �lled outwith values from dspae.fg and opied to the value of this property, in this example /opt/othertool/fg/foo.See here for more information. Example:/opt/othertool/fg/fooplugin.sequene.org.dspae.eperson.AuthentiationMethod Comma-separated list of lasses implement-ing the org.dspae.eperson.AuthentiationMethod interfae, whih make up the authentiation stak. Au-thentiation methods are alled on in the order listed.Example:org.dspae.eperson.X509Authentiation, org.dspae.eperson.PasswordAuthentiationauthentiation.x509.keystore.path Path to Java keystore ontaining Client CA's erti�iate for lient X.509erti�ates (Optional; only needed if X.509 user authentiation is used.) Example:/tomat/onf/keystoreauthentiation.x509.keystore.password Password to Java keystore on�gured above inauthentiation.x509.keystore.pathExample:hangeithandle.pre�x The Handle pre�x for your site, see the Handle setion Example:1721.1234assetstore.dir The loation in the �le system for asset (bitstream) store number zero. This should be adiretory for the sole use of DSpae. Example:/bigdisk/storeassetstore.dir.n The loation in the �le system of asset (bitstream) store number n. When adding additionalstores, start with 1 (assetstore.dir.1 and ount upwards. Always leave asset store zero (assetstore.dir).For more details, see the Bitstream Storage setion. Example:/anotherdisk/store1assetstore.inoming The asset store number to use for storing new bitstreams. For example, if asset-store.dir.1 is /anotherdisk/store1, and assetstore.inoming is 1, new bitstreams will be stored under /an-otherdisk/store1. A value of 0 (zero) orresponds to assetstore.dir. For more details, see thehyperref[se:BitstreamStore℄Bitstream Storage setion. Example:1srb.xxx, srb.xxx.n The sets of SRB aess parameters (see dspae.fg) if one or more SRB aounts areused. The srb.xxx set would orrespond to asset (bitstream) store number zero. The srb.xxx.n set wouldorrespond to asset (bitstream) store number n. For more details, see thehyperref[se:BitstreamStore℄Bitstream Storage setion. Example:/zone/home/user.domain



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 53webui.submit.enable- Enable the Creative Commons liense step in the submission proess. Submittersare given an opportunity to selet a Creative Commons liense to aompany the Item. Creative Commonslienses govern the use of the ontent. For more details, see the Creative Commons website. Example:Property values an inlude other, previously de�ned values, by enlosing the property name in $.... For example,if your dspae.fg ontains: -dspae.dir = /dspaedspae.history = ${dspae.dir}/historyThen the value of the dspae.history property is expanded to be /dspae/history. This method is espeiallyuseful for handling ommonly used �le paths.Whenever you edit dspae.fg, you should then run [dspae℄/bin/install-on�gs so that any hanges you mayhave made are re�eted in the on�guration �les of other appliations, for example Apahe. You may then needto restart those appliations, depending on what you hanged.5.2 Wording of E-mail MessagesSometimes DSpae automatially sends e-mail messages to users, for example to inform them of a new work�owtask, or as a subsription e-mail alert. The wording of emails an be hanged by editing the relevant �le in[dspae℄/on�g/emails. Eah �le is ommented. Be areful to keep the right number 'plaeholders' (e.g.2).Note: You should replae the ontat-information "`dspae-help�myu.edu or all us at xxx-555-xxxx"' withyour own ontat details in:
• on�g/emails/hange_password
• on�g/emails/register5.3 The Metadata and Bitstream Format RegistriesThe [dspae℄/on�g/registries diretory ontains two XML �les. These are used to load the initial ontents ofthe Dublin Core Metadata registry and Bitstream Format registry. After the initial loading (performed by antfresh_install above), the registries reside in the database; the XML �les are not updated.In order to hange the registries, you may adjust the XML �les before the �rst installation of DSpae. On anallready running instane it is reommended to hange the registries via DSpae admin UI. The hanges madevia admin UI are not re�eted in the XML �les.5.3.1 Metadata Format RegistriesThe default metadata shema is Dublin Core, so DSpae is distributed with a default Dublin Core MetadataRegistry. Currently, the system requires that every item have a Dublin Core reord. Via the DSpae admin UIyou may de�ne new Metadata Shemas, edit existing shemas and move elements between shemas. There isa set of Dublin Core Elements, whih is used by the system and should not be removed or moved to anothershema, see Appendix: Default Dublin Core Metadata registry. Note: altering a Metadata Registry has noe�et on orresponding parts, e.g. item submission interfae, item display, item import and vie versa. Everymetadata element used in submission interfae or item import must be registered before using it.Note also that deleting a metadata element will delete all its orresponding values.

http://creativecommons.org/


CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 545.3.2 Bitstream Format RegistryThe bitstream formats reognized by the system and levels of support are similarly stored in the bitstreamformat registry. This an also be edited at install-time via [dspae℄/on�g/registries/bitstream-formats.xml orby the administation Web UI. The ontents of the bitstream format registry are entirely up to you, though thesystem requires that the following two formats are present:
• Unknown
• LienseNote: Deleting a format will ause any existing bitstreams of this format to be reverted to the unknownbitstream format.5.4 The Default Submission LienseFor eah submitted item, a liense must be granted. The liense will be stored along with the item in the bundleLICENSE in order to keep the information under whih terms an items has been published.You may de�ne a liense for eah olletion seperately, when reating/editing a olletion. If no olletionspei� liense is de�ned, the default liense is used.The default liense an be found in [dspae℄/on�g/default.liense and an be edited via the dspae-admininterfae.DSpae omes with a demo liense, whih you must adopt to your institutional needs and the legal regulationsof your ountry.If in doubt, ontat the law department of your institution.5.4.1 Possible Points in a LienseNote: this is no legal advie, just some starting thoughts for reating you own liense.
• Non-exlusive or exlusive right to� apture and store� distribute

∗ worldwide
∗ restrited (e.g. institutional wide)� translate� transform to other formats or mediums without hanging the ontent

• Make sure no rights (opyright or any other) are violated by this publiation
• In ase the type of submission (e.g. thesis) needs approval, make sure it is the �nal and approved version.
• Distinguish between the doument itself and the metadata
• Point out that the liense granted and the information who granted it will be stored.



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 555.5 Ativating Additional OAI-PMH Crosswalks5.5.1 METSThe old DSpae 1.3 METS Crosswalk an be ativated as follows:1. Unomment the METS Crosswalk entry from the on�g/templates/oaiat.properties �le2. Run the bin/install-on�gs sript3. Restart Tomat4. Verify the Crosswalk is ativated by aessing a URL suh ashttp://mydspae/dspae-oai/request?verb=ListReords\&metadataPrefix=mets5.5.2 Crosswalk PluginsOAI-PMH rosswalks based on Crosswalk Plugins, inluding the new (DSpae 1.4) METS rosswalk, are ati-vated as follows:1. Ensure the rosswalk plugin has a lower-ase name (possibly in addition to its upper-ase name) in theplugin on�guration.2. Add a line to the �le on�g/templates/oaiat.properties of the form:Crosswalks.plugin_name=org.dspae.app.oai.PluginCrosswalksubstituting the plugin's name, e.g. "`mets"' or "`qd"' for plugin_name.3. Run the bin/install-on�gs sript4. Restart your servlet ontainer, e.g. Tomat, for the hange to take e�et.The DSpae 1.4 soure inludes the following rosswalk plugins available for use with OAI-PMH:mets The manifest doument from a DSpae METS SIP.mods MODS metadata, produed by the table-driven MODS dissemination rosswalk.qd Qual�ed Dublin Core, produed by the on�gurable QDC rosswalk. Note that this QDC does not inludeall of the DSpae "`dublin ore"' metadata �elds, sine the XML standard for QDC is de�ned for a di�erentset of elements and quali�ers.5.5.3 DIDLBy ativating the DIDL provider, DSpae items are represented as MPEG-21 DIDL objets. These DIDLobjets are XML douments that wrap both the Dublin Core metadata that desribes the DSpae item and itsatual bitstreams. A bitstream is provided inline in the DIDL objet in a base64 enoded manner, and/or bymeans of a pointer to the bitstream. The data provider exposes DIDL objets via the metadataPre�x didl.The rosswalk does not deal with speial haraters and purposely skips dissemination of the liense.txt �leawaiting a better understanding on how to map DSpae rights information to MPEG21-DIDL.The DIDL Crosswalk an be ativated as follows:
• Unomment the oai.didl.maxresponse item in dspae.fg
• Unomment the DIDL Crosswalk entry from the on�g/templates/oaiat.properties �le
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• Run the bin/install-on�gs sript
• Restart Tomat
• Verify the Crosswalk is ativated by aessing a URL suh ashttp://mydspae/dspae-oai/request?verb=ListReords&metadataPre�x=didl5.6 Con�guration Files for Other AppliationsTo ease the hassle of keeping on�guration �les for other appliations involved in running a DSpae site, forexample Apahe, in syn, the DSpae system an automatially update them for you when the main DSpaeon�guration is hanged. This feature of the DSpae system is entirely optional, but we found it useful.The way this is done is by plaing the on�guration �les for those appliations in [dspae℄/on�g/templates, andinserting speial values in the on�guration �le that will be �lled out with appropriate DSpae on�gurationproperties. Then, tell DSpae where to put �lled-out, 'live' version of the on�guration by adding an appropriateproperty to dspae.fg, and run [dspae℄/bin/install-on�gs.Take the apahe13.onf �le as an example. This ontains plenty of Apahe-spei� stu�, but where it uses avalue that should be kept in syn aross DSpae and assoiated appliations, a 'plaeholder' value is written.For example, the host name:ServerName ��dspae.hostname��The text ��dspae.hostname�� will be �lled out with the value of the dspae.hostname property in dspae.fg.Then we deide where we want the 'live' version, that is, the version atually read in by Apahe when it startsup, will go.Let's say we want the live version to be loated at /opt/apahe/onf/dspae-httpd.onf. To do this, we add thefollowing property to dspae.fg so DSpae knows where to put it:onfig.template.apahe13.onf = /opt/apahe/onf/dspae-httpd.onfNow, we run [dspae℄/bin/install-on�gs. This reads in [dspae℄/on�g/templates/apahe13.onf, and plaes aopy at /opt/apahe/onf/dspae-httpd.onf with the plaeholders �lled out.So, in /opt/apahe/onf/dspae-httpd.onf, there will be a line like:ServerName dspae.myu.eduThe advantage of this approah is that if a property like the hostname hanges, you an just hange it indspae.fg and run install-on�gs, and all of your tools' on�guration �les will be updated.However, take are to make all your edits to the versions in [dspae℄/on�g/templates! It's a wise idea to put abig reminder at the top of eah �le, sine someone might unwittingly edit a 'live' on�guration �le whih wouldlater be overwritten.5.7 Customizing the Web User InterfaeThe Web UI is implemented using Java Servlets whih handle the business logi, and JavaServer Pages (JSPs)whih produe the HTML pages sent to an end-user. Sine the JSPs are muh loser to HTML than Java ode,altering the look and feel of DSpae is relatively easy.To make it even easier, DSpae allows you to 'override' the JSPs inluded in the soure distribution with modi�edversions, that are stored in a separate plae, so when it omes to updating your site with a new DSpae release,your modi�ed versions will not be overwritten. It should be possible to dramatially hange the look of DSpaeto suit your organization by just hanging the CSS style �le and the site 'skin' or 'layout' JSPs in jsp/layout;



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 57if possible, it is reommended you limit loal ustomizations to these �les to make future upgrades easier.You an also easily edit the text that appears on eah JSP page by editing the ditionary �le. However, notethat unless you hange the entry in all of the di�erent language message �les, users of other languages will stillsee the default text for their language. See internationalization.Note that the data (attributes) passed from an underlying Servlet to the JSP may hange between versions, soyou may have to modify your ustomized JSP to deal with the new data.Thus, if possible, it is reommeded you limit your hanges to the 'layout' JSPs and the stylesheet.The JSPs are stored in [dspae-soure℄/jsp. Plae your edited version of a JSP in the [dspae-soure℄/jsp/loaldiretory, with the same path as the original. If they exist, these will be used in preferene to the distributedversions in [dspae-soure℄/jsp. For example:DSpae default [dspae-soure℄/jsp/ommunity-list.jspLoally-modi�ed version [dspae-soure℄/jsp/loal/ommunity-list.jspHeavy use is made of a style sheet, in [dspae-soure℄/jsp/styles.ss.jsp. If you make edits, all the loalversion [dspae-soure℄/jsp/loal/styles.ss.jsp, and it will be used automatially in preferene to the default,as desribed above.Fonts and olors an be easily hanged using the stylesheet. The stylesheet is a JSP so that the user's browserversion an be deteted and the stylesheet tweaked aordingly.The 'layout' of eah page, that is, the top and bottom banners and the navigation bar, are determined bythe JSPs [dspae-soure℄/jsp/layout/header-*.jsp and [dspae-soure℄/jsp/layout/footer-*.jsp. You an providemodi�ed versions of these (in [dspae-soure℄/jsp/loal/layout, or de�ne more styles and apply them to pagesby using the "style" attribute of the dspae:layout tag.After you've ustomized your JSPs, you must rebuild the DSpae Web appliation. If you haven't alreadybuilt and installed it, follow the install diretions. Otherwise, follow the steps below:1. Rebuild the dspae.war �le by running the following ommand from your [dspae-soure℄ diretory:ant -Donfig=[dspae℄/onfig/dspae.fg build_wars2. Shut down Tomat, and delete the existing [tomat℄/webapps/dspae diretory.3. Copy the new .war �le to the Tomat webapps diretory:p [dspae-soure℄/build/dspae.war [tomat℄/webappsWhen you restart the web server you should see your ustomized JSPs.5.8 Customizing the Simple Item Display MetadataIn dspae.fg reate a webui.itemdisplay.default item speifying a omma-separated list of metadata �elds todisplay. For example,webui.itemdisplay.default = d.title, \d.date.issued(date),d.identifier.uri(link), \d.desription.*



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 58will set the default simple item display to show the Dublin Core title, issue date (in date format), handle URI(rendered as a link) and all DC desription metadata. If no webui.itemdisplay.default is present, the defaultdefers to a preset list hard-oded in DSpae. If an item has no value for a partiular �eld, it won't be displayed.Add entries to the Messages.properties �le as required. The name of the �eld for display will be drawn from theurrent UI ditionary, using the key metadata.<metadata �eld>. For example metadata.d.title = TitleThe metadata in dspae.fg an be spei�ed in the form <shema pre�x>.<element>[.<quali�er>|.*℄[(date)|(link)℄,.... For example,
• d.title refers to unqualifed Dublin Core (DC) 'title' element
• d.title.alternative refers to the quali�ed DC element 'title.alternative'
• d.title.* refers to all DC 'title' elements (i.e. any or no quali�er)
• d.identi�er.uri(link) refers to DC 'identi�er.uri' and render as a link
• d.date.issued(date) refers to DC 'date.issued' and render as a date5.8.1 Customizing the Simple Item Display Metadata for Individual ColletionsCreate dspae.fg entries for eah of the "styles" of item display in the same way the default layout is on�gured.For example,webui.itemdisplay.thesis-style = d.ontributor.*, d.identifier.uri, d.desription.abstratThen assoiate this simple item display with olletions using an additional dspae.fg item. For example,webui.itemdisplay.thesis-style.olletions = 123456789/1, 123456789/56Don't forget to add any required message keys to the Messages.properties �le. In the above example, theMessages.properties �le would need to ontain something like:metadata.d.ontributor.* = Authorsmetadata.d.identifier.uri = Citationmetadata.d.desription.abstrat = Abstrat5.9 Custom Authentiation CodeSine many institutions and organizations have exisiting authentiation systems, DSpae has been designed toallow these to be easily integrated into an existing authentiation infrastruture. It keeps a series, or "`stak"',of authentiation methods, so eah one an be tried in turn. This makes it easy to add new authentiationmethods or rearrange the order without hanging any existing ode. You an also share authentiation odewith other sites.The on�guration property plugin.sequene.org.dspae.eperson.AuthentiationMethod de�nes the authentia-tion stak. It is a omma-separated list of lass names. Eah of these lasses implements a di�erent authentia-tion method, or way of determining the identity of the user. They are invoked in the order spei�ed until onesueeds.An authentiation method is a lass that implements the interfae org.dspae.eperson.AuthentiationMethod.It authentiates a user by evaluating the redentials (e.g. username and password) he or she presents andheking that they are valid.The basi authentiation proedure in the DSpae Web UI is this:



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 591. A request is reeived from an end-user's browser that, if ful�lled, would lead to an ation requiringauthorization taking plae.2. If the end-user is already authentiated:(a) If the end-user is allowed to perform the ation, the ation proeeds(b) If the end-user is NOT allowed to perform the ation, an authorization error is displayed.() If the end-user is NOT authentiated, i.e. is aessing DSpae anonymously:3. The parameters et. of the request are stored4. The Web UI's startAuthentiation method is invoked.5. First it tries all the authentiation methods whih do impliit authentiation (i.e. they work with just theinformation already in the Web request, suh as an X.509 lient erti�ate). If one of these sueeds, itproeeds from Step 2 above.6. If none of the impliit methods sueed, the UI responds by putting up a "login" page to ollet redentialsfor one of the expliit authentiation methods in the stak. The servlet proessing that page then gives thepro�ered redentials to eah authentiation method in turn until one sueeds, at whih point it retriesthe original operation from Step 2 above.Please see the soure �les AuthentiationManager.java and AuthentiationMethod.java for more details aboutthis mehanism.5.9.1 Authentiation by PasswordThe default method org.dspae.eperson.PasswordAuthentiation has the following properties:
• Use of inbuilt e-mail address/password-based log-in. This is ahieved by forwarding a request that is at-tempting an ation requiring authorization to the password log-in servlet, /password-login. The passwordlog-in servlet (org.dspae.app.webui.servlet.PasswordServlet ontains ode that will resume the originalrequest if authentiation is suessful, as per step 3. desribed above.
• Users an register themselves (i.e. add themselves as e-people without needing approval from the admin-istrators), and an set their own passwords when they do this
• Users are not members of any speial (dynami) e-person groups5.9.2 LDAP AuthentiationAs of version 1.3, the authentiation method org.dspae.eperson.LDAPAuthentiation is also supplied to supportLDAP authentiation.5.9.3 X.509 Certi�ate AuthentiationThe X.509 authentiation method uses an X.509 erti�ate sent by the lient to establish his/her identity. Itrequires the lient to have a personal Web erti�ate installed on their browser (or other lient software) whihis issued by a Certifying Authority (CA) reognized by the web server.1. See the HTTPS installation instrutions to on�gure your Web server. If you are using HTTPS withTomat, note that the <Connetor> tag must inlude the attribute lientAuth="true" so the serverrequests a personal Web erti�ate from the lient.



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 602. Add the org.dspae.eperson.X509Authentiation plugin �rst to the list of stakable authentiation methodsin the value of the on�guration key plugin.sequene.org.dspae.eperson.AuthentiationMethod E.g.:plugin.sequene.org.dspae.eperson.AuthentiationMethod = \org.dspae.eperson.X509Authentiation, \org.dspae.eperson.PasswordAuthentiation3. You must also on�gure DSpae with the same CA erti�ates as the web server, so it an aept andinterpret the lients' erti�ates. It an share the same keystore �le as the web server, or a separate one,or a CA erti�ate in a �le by itself. Con�gure it by one of these methods, either the Java keystoreauthentiation.x509.keystore.path = path to Java keystore fileauthentiation.x509.keystore.password = password to aess the keystore...or the separate CA erti�ate �le (in PEM or DER format):authentiation.x509.a.ert = path to ertifiate file for CA whose lient erts to aept.4. Choose whether to enable auto-registration: If you want users who authentiate suessfully to be au-tomatially registered as new E-Persons if they are not already, set the authentiation.x509.autoregisteron�guration property to true. This lets you automatially aept all users with valid personal erti�ates.The default is false.5.9.4 Example of a Custom Authentiation MethodAlso inluded in the soure is an implementation of an authentiation method used at MIT,edu.mit.dspae.MITSpeialGroup. This does not atually authentiate a user, it only adds the urrent userto a speial (dynami) group alled 'MIT Users' (whih must be present in the system!). This allows us toreate authorization poliies for MIT users without having to manually maintain membership of the MIT usersgroup.By keeping this ode in a separate method, we an ustomize the authentiation proess for MIT by simplyadding it to the stak in the DSpae on�guration. None of the ode has to be touhed.You an reate your own ustom authentiation method and add it to the stak. Use the most similar existingmethod as a model, e.g. org.dspae.eperson.PasswordAuthentiation for an "`expliit"' method (with redentialsentered interatively) or org.dspae.eperson.X509Authentiation for an impliit method.5.10 Con�guring LDAP AuthentiationYou an enable LDAP authentiation by adding its method to the stak in the DSpae on�guration, e.g.plugin.sequene.org.dspae.eperson.AuthentiationMethod = org.dspae.eperson.LDAPAuthentiationIf LDAP is enabled in the dspae.fg �le, then new users will be able to register by entering their username andpassword without being sent the registration token. If users do not have a username and password, then theyan still register and login with just their email address the same way they do now.If you want to give any speial privileges to LDAP users, reate a stakable authentiation method to automat-ially put people who have a netid into a speial group. You might also want to give ertain email addressesspeial privileges. Refer to the Custom Authentiation Code setion above for more information about how todo this.Here is an explanation of what eah of the di�erent on�guration parameters are for:



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 61ldap.enable This setting will enable or disable LDAP authentiation in DSpae. With the setting o�, userswill be required to register and login with their email address. With this setting on, users will be able tologin and register with their LDAP user ids and passwords.webui.ldap.autoregister This will turn LDAP autoregistration on or o�. With this on, a new EPerson objetwill be reated for any user who suessfully authentiates against the LDAP server when they �rst login.With this setting o�, the user must �rst register to get an EPerson objet by entering their ldap usernameand password and �lling out the forms.ldap.provider_url = ldap://ldap.myu.edu/o=myu.edu This is the url to your institution's ldap server.You may or may not need the /o=myu.edu part at the end. Your server may also require the ldaps://protool.ldap.id_�eld = uid This is the unique identi�er �eld in the LDAP diretory where the username is stored.ldap.objet_ontext = ou=people,o=myu.edu This is the objet ontext used when authentiating theuser. It is appended to the ldap.id_�eld and username. For example uid=username,ou=people,o=myu.edu.You will need to modify this to math your ldap on�guration.ldap.searh_ontext = ou=people This is the searh ontext used when looking up a user's ldap objetto retrieve their data for autoregistering. With ldap.autoregister turned on, when a user authentiateswithout an EPerson objet we searh the ldap diretory to get their name and email address so that wean reate one for them. So after we have authentiated against uid=username,ou=people,o=byu.edu wenow searh in ou=people for �ltering on [uid=username℄. Often the ldap.searh_ontext is the same asthe ldap.objet_ontext parameter. But again this depends on your ldap server on�guration.ldap.email_�eld = mail This is the ldap objet �eld where the user's email address is stored. "`mail"' isthe default and the most ommon for ldap servers. If the mail �eld is not found the username will be usedas the email address when reating the eperson obejt.ldap.surname_�eld = sn This is the ldap objet �eld where the user's last name is stored. "`sn"' is thedefault and is the most ommon for ldap servers. If the �eld is not found the �eld will be left blank inthe new eperson objet.ldap.givenname_�eld = givenName This is the ldap objet �eld where the user's given names are stored.I'm not sure how ommon the givenName �eld is in di�erent ldap instanes. If the �eld is not found the�eld will be left blank in the new eperson objet.ldap.phone_�eld = telephoneNumber This is the �eld where the user's phone number is stored in theldap diretory. If the �eld is not found the �eld will be left blank in the new eperson objet.5.11 Con�guring Luene Searh IndexesSearh Indexes an be on�gured via the dspae.fg �le. This allows institutions to hoose whih DSpaemetadata �elds are indexed by Luene. Note that as of DSpae 1.4, the shema for the element is also required.For example, the following entries appear in a default DSpae installation:searh.index.1 = author:d.ontributor.*searh.index.2 = author:d.reator.*searh.index.3 = title:d.title.*searh.index.4 = keyword:d.subjet.*searh.index.5 = abstrat:d.desription.abstrat



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 62searh.index.6 = author:d.desription.statementofresponsibilitysearh.index.7 = series:d.relation.ispartofseriessearh.index.8 = abstrat:d.desription.tableofontentssearh.index.9 = mime:d.format.mimetypesearh.index.10 = sponsor:d.desription.sponsorshipsearh.index.11 = id:d.identifier.*The form of eah entry is searh.index.<id> = <searh <shema>�eld>:<metadata �eld> where:
• <id> is an inremental number to distinguish eah searh index entry
• <searh �eld> is an identi�er for the searh �eld this index will orrespond to
• <metadata �eld> is the DSpae metadata �eld to be indexedSo in the example above, searh.indexes1, 2 and 6 are on�gured as the author searh �eld. The author index isreated by Luene indexing all ontributor, reator and desription.statementofresponsibility medatata �elds.After hanging the on�guration, run index-all to rereate the indexes.NOTE: While the indexes are reated, this only a�ets the searh results and has no e�et on the searhomponents of the user interfae. To add new searh apability (e.g. to add a new searh ategory to theAdvaned Searh) requires loal ustomisation to the user interfae.5.12 Con�guring System Statistial ReportsStatistis for the system an be made available at http://www.mydspaeinstane.edu/statistis. To use thesystem statistis you will have to initialise them as per the installation doumentation, but before you do so youneed to perform the ustomisations disussed here in order to ensure that the reports are generated orretly.5.12.1 Con�guration FileCon�guration for the statistis system are in [dspae℄/on�g/dstat.fg and the �le should guide you to orretly�lling in the details required. For the most part you will not need to hange this �le.5.12.2 Customising Shell SriptsTo ustomise the supplied perl sripts to do monthly and general report generation it is neessary to modify thesripts themselves sightly. This is beause these sripts were developed to speed up the proess of using DStatat Edinburgh University Library and were not partiularly intended for external use. They appear here for theonveniene of others and in order to bridge the gap between the report generation and the inlusion of thosereports into the DSpae UI, whih is urrently a lunky proess.In order to get these sripts to work for you, open eah of the following in turn:stat-generalstat-initialstat-monthlystat-report-generalstat-report-initialstat-report-monthlysripts eding with -general do the work for building reports spanning the entire history of the arhive; sriptsending -initial are to initialise the reports by doing monthly reports from some start date up to the present;



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 63sripts ending -monthly generate a single monthly report for the urrent month. These sripts are just designedto make life easier, and are not partiularly lever or elegant.In eah �le you will �nd a setion:# Details used################################################... some perl ...################################################the perl between the lines of hashes de�nes the variables whih will be used to do all of the proessing in thereport. The following explains what the variables mean and what they should be set to for eah of the sriptsstat-initial:$out_prefix: prefix to plae in front of eah output file.$out_suffix: suffix for output file. A date will be inserted between the prefix and suffix$start_year: year to start bak-analysing monthly logs from$start_month: month to start bak-analysing monthly logs from$dsrun: path to your dsrun sript, usually [dspae℄/bin/dsrun$out_diretory: diretory into whih to plae analysis files, for example [dspae℄/bin/log/stat-monthly:$out_prefix: prefix to plae in front of eah output file.$out_suffix: suffix for output file. A date will be inserted between the prefix and suffix$dsrun: path to your dsrun sript, usually [dspae℄/bin/dsrun$out_diretory: diretory into whih to plae analysis files, for example [dspae℄/bin/log/stat-general:$out_prefix: prefix to plae in front of eah output file.$out_suffix: suffix for output file. Today's date will be inserted between the prefix and suffix$dsrun: path to your dsrun sript, usually [dspae℄/bin/dsrun$out_diretory: diretory into whih to plae analysis files, for example [dspae℄/bin/log/stat-report-initial:$in_prefix: the prefix of the files generated by stat-initial$in_suffix: the suffix of the files generated by stat-initial$out_prefix: the report file prefix. Should be "report-" in order to work with DSpae UI$out_suffix: the report file suffix. Should be ".html" in order to work with DSpae UI$start_year: the start year used in stat-initial$start_month: the start month used in stat-initial$dsrun: path to your dsrun sript, usually [dspae℄/bin/dsrun$in_diretory: diretory where analysis files were plaed in stat-initial$out_diretory: the live reports diretory: [dspae℄/reports/stat-report-monthly:$in_prefix: the prefix of the files generated by stat-monthly$in_suffix: the suffix of the files generated by stat-monthly$out_prefix: the report file prefix. Should be "report-" in order to work with DSpae UI



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 64$out_suffix: the report file suffix. Should be ".html" in order to work with DSpae UI$dsrun: path to your dsrun sript, usually [dspae℄/bin/dsrun$in_diretory: diretory where analysis files were plaed in stat-monthly$out_diretory: the live reports diretory: [dspae℄/reports/stat-report-general:$in_prefix: the prefix of the files generated by stat-general$in_suffix: the suffix of the files generated by stat-general$out_prefix: the report file prefix. Should be "report-general-" in order to work with DSpae UI$out_suffix: the report file suffix. Should be ".html" in order to work with DSpae UI$dsrun: path to your dsrun sript, usually [dspae℄/bin/dsrun$in_diretory: diretory where analysis files were plaed in stat-general$out_diretory: the live reports diretory: [dspae℄/reports/If you want additional ustomisations, you will need to modify the lines whih build the ommand to beexeuted and hange the parameters passed to the java proesses whih atually arry out the analysis. Formore information on these proesses either build the javados or run:[dspae℄/bin/dsrun a.ed.dspae.stats.LogAnalyser -help[dspae℄/bin/dsrun a.ed.dspae.stats.ReportGenerator -help5.13 MediaFiltersMedia Filters are lasses used to generate derivative or alternative versions of master bitstreams. For example,the PDF Media Filter will extrat textual ontent from PDF bitstreams, the JPEG Media Filter an reatethumbnails from image bitstreams.Media Filters are on�gured as a Sequene Plugin, with eah �lter also having a separate on�g item indiatingwhih formats it an proess. The default on�guration is shown below.#### Media Filter plugins (through PluginManager) ####plugin.sequene.org.dspae.app.mediafilter.MediaFilter = \org.dspae.app.mediafilter.PDFFilter, org.dspae.app.mediafilter.HTMLFilter, \org.dspae.app.mediafilter.WordFilter, org.dspae.app.mediafilter.JPEGFilter# to enable branded preview: remove last line above, and unomment 2 lines below# org.dspae.app.mediafilter.WordFilter, org.dspae.app.mediafilter.JPEGFilter, \# org.dspae.app.mediafilter.BrandedPreviewJPEGFilterfilter.org.dspae.app.mediafilter.PDFFilter.inputFormats = Adobe PDFfilter.org.dspae.app.mediafilter.HTMLFilter.inputFormats = HTML, Textfilter.org.dspae.app.mediafilter.WordFilter.inputFormats = Mirosoft Wordfilter.org.dspae.app.mediafilter.JPEGFilter.inputFormats = GIF, JPEG, image/pngfilter.org.dspae.app.mediafilter.BrandedPreviewJPEGFilter.inputFormats = GIF, JPEG, image/pngTo add a new Media Filter, add the new �lter lass to the plugin.sequene.org.dspae.app.media�lter.MediaFilteron�g item and add a orresponding �lter.<lass path>.inputFormats on�g item. Note the input formats mustmath the short_desription �eld in the bitstreamformatregistry table.



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 655.14 Displaying Image Item PreviewFor partiular types of objets (urrently various image formats), a preview feature an be ativated. Thisprovides a branded version of the DSpae bitstream for display on the Item Display page.To ativate this feature and display a preview image on the item page (all properties mentioned below are foundin dspae.fg):1. Unomment the lines de�ning the list of on�gured media�lters atplugin.sequene.org.dspae.app.mediafilter.MediaFilterto inludeorg.dspae.app.mediafilter.BrandedPreviewJPEGFilter.2. Set the maximum pixel dimensions for the preview image by altering the webui.preview.maxwidth andwebui.preview.maxheight (default is 600) on�g items.3. Set the webui.preview.brand to the text you want to brand the image with. The brand will appear aswhite text on a blak bakground strip aross the base of the image. For example you might set the textto the owning organisation. The handle is also displayed as part of the branding.4. Set the webui.preview.brand.abbrev. This is an abbreviated form of the webui.preview.brand text andwill be shown where the brand text is longer than the image width (e.g. for narrow images).5. Set the webui.preview.brand.height to the height in pixels of the appended branding (default 20).6. Set the webui.preview.brand.font to the font for the brand text (default is SansSerif).7. Set the webui.preview.brand.fontpoint to the font size for the brand text (default is 12).8. Run [dspae℄/bin/�lter-media to generate the preview images. These will be stored in a BRANDED_PREVIEWbundle so won't interfere with existing bundles.9. Set webui.preview.enabled = true.10. Set webui.preview.d if a metadata value is to appear just below the preview. For example, to highlightitem rights you might set webui.preview.d = rights or to show the desription as part of the preview setwebui.preview.d = desription.abstrat. This is disabled by default.11. Restart Tomat.5.15 Displaying Image Thumbnails5.15.1 Browse and Searh Results Page ThumbnailsImage thumbnails an be enabled on the Browse and Searh Results pages by setting the appropriate on�gu-ration values. To enable the display of thumbnails the following items must be set in the dspae.fg �le:webui.browse.thumbnail.show = trueIf set to false or this on�guration item is missing then thumbnails will not be shown. Additionally, appropriatemedia �lters must be on�gured and the media �lter on�gured to run periodially (for example, via a 'ron'job)The size of the browse/searh thumbnails an also be on�gured to a smaller size than that generated by themedia�lter. To do this set the following on�guration items:



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 66webui.browse.thumbnail.maxheight = <maxheight in pixels>webui.browse.thumbnail.maxwidth = <maxwidth in pixels>If these on�guration items are not set, thumbnail.maxheight and thumbnail.maxwidth are used. Setting thesevalues greater than or equal to the size of the thumbnail generated by the media�lter (i.e. thumbnail.maxheightand thumbnail.maxwidth) will have no e�et.Note:
• where the primary bitstream is HTML, no thumbnail is shown;
• where the primary bitstream has a thumbnail, its thumbnail is shown;
• where the primary bitstream is not set, the �rst thumbnail found by DSpae will be shown;
• where the user does not have read aess to the thumbnail bitstream, no thumbnail is shown;
• urrently, for a thumbnail to display, a JPEG thumbnail under the urrent implementation rules mustexist (i.e. primary bitstream name with ".jpg" su�x).5.15.2 Con�guring Thumbnail Link BehaviourThe target of a thumbnail in the Browse and Searh Results Page an be on�gured by setting the followingon�guration item:webui.browse.thumbnail.linkbehaviour = <target page type>Currently the values item and bitstream are allowed. If this on�guration item is not set, or set inorretly, thedefault is item.5.15.3 Item Display Page ThumbnailsThumbnails may also be enabled or disabled on the Item Display page by setting the following on�gurationitem in dspae.fg:webui.item.thumbnail.show = trueIf set to false or this on�guration item is missing then thumbnails will not be shown.5.16 Displaying Community and Colletion Item CountsTo show the item ount against ommunities and olletions set the webui.strengths.show on�guration item inthe dspae.fg �le as follows:webui.strengths.show = trueIf this on�g item is missing or is set to any value other than true the item ounts will not be shown.5.17 Luene AnalyzerThe Luene analyzer used in searhing and indexing an be on�gured by setting the searh.analyzer on�gu-ration item in dspae.fg to the lass of the desired analzyer. If this item is not present/ommented out, thedefault Luene analyzer org.dspae.searh.DSAnalyzer is used.As well as those analyzers inluded in the Luene distribution (see luene.jar), a Chinese analyzer from theLuene sandbox is inluded in luene-sandbox.jar. This analyzer is yet to be inluded in the ore Luene dis-tribution but an be on�gured by setting searh.analyzer = org.apahe.luene.analysis.n.ChineseAnalyzer indspae.fg.



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 675.18 On-line Help About File FormatsBeause the �le format support poliy is determined by eah individual institution, the on-line help on thissubjet is intentionally left blank. The help �le will, however, retrieve a list of formats and the support levelsassoiated with them in your database and display this information to the user. We highly reommend thatyou edit the "`Format Support Poliy"' setion of the �le [dspae-soure℄/jsp/help/formats.jsp.5.19 View Item LieneSettingwebui.liene_bundle = truein dspae.fg will result in a hyperlink being rendered on the Item View page that points to the item's liene.5.20 Con�guring RSS SyndiationIn addition to the email subsription servie, reent submissions to ommunities and olletions are also availablevia RSS feeds. The feed link or links appear on the ommunity and olletion home pages, in the sidebarunderneath the Reent Submissions itations. The ontent of the feed inludes the ommunity/olletion handle,name, short desription, and ion; for eah item it inludes: the handle, title, author, date issued, desription,and abstrat if present. Feed behavior an be on�gured by setting the following properties in dspae.fg:webui.feed.enable = trueSet the value of this property to true to enable RSS feeds. If false, feeds will not be generated, and the feedlinks will not appear.webui.feed.items = 4The value of this property governs the number of DSpae items appearing in eah feed, whih are the mostreent n submissions.webui.feed.ahe.size = 100To improve performane, generated feeds may be ahed in memory. If ahing is desired, set the value of thisproperty to a positive number, whih represents the total number of feeds kept in the ahe at one time, forall ommunities and olletions. A value of 0 disables ahing, and the feed is generated on demand for eahrequest. If the ahe grows beyond the spei�ed value, the least-requested feeds are removed to maintain itssize. To assist you in optimization, whenever ahe maintenane is performed a pro�le of the ahe is reordedin the DSpae system log, showing its size, and the total, average, minimum, and maximum number of 'hits'against ahed feeds.webui.ahe.age = 48To ensure that the feeds in the ahe remain urrent, requested feeds are heked after they reah a ertain age.This property spei�es that age in hours. A value of 0 will fore a hek with eah request, whih guaranteesurreny, but with a performane penalty. If ahing is disabled, this property is ignored.webui.feed.formats = rss_1.0,rss_2.0The RSS feature supports several di�erent syndiation formats. If you wish only a single format to be o�ered,set the value of this property to that format, seleting only from the list of anonial names provided. If youwish multiple formats, set the value to a omma-separated list of anonial names. Eah format will appear asa distint ion and link in the ommunity and olletion home page, as well as an 'autodisovery' link in thepage header.webui.feed.loalresolve = falseBy default, the RSS feed will return global handle server-based URLs to items, olletions and ommunities(e.g. http://hdl.handle.net/123456789/1). This means if you have not registered your DSpae installation with



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 68the CNRI Handle Server (e.g. development or testing instane) the URLs returned by the feed will return anerror if aessed. Setting webui.feed.loalresolve = true will result in the RSS feed returning loalised URLs(e.g. http://myserver.myorg/handle/123456789/1). If webui.feed.loalresolve is set to false or not present thedefault global handle URL form is used.webui.feed.item.title = d.titlewebui.feed.item.date = d.date.issuedSpeify whih metadata �eld you want to be displayed as an item's title and date in the RSS feed. You anonly speify a single metadata �eld for eah of these properties.webui.feed.item.desription = d.title, d.ontributor.author, \d.ontributor.editor, d.desription.abstrat, \d.desriptionSpeify whih metadata �elds should be displayed in an item's desription �eld in the RSS feed. You an speifyas many �elds as you wish here. The �elds will be listed in the RSS feed in the order they appear, and willonly be listed if they have values. Similar to the item display UI, the name of the �eld displayed in the feedwill be drawn from the urrent UI ditionary, using the key: "`metadata.<�eld>"' (e.g. "`metadata.d.title"',"`metadata.d.ontributor.author"', "`metadata.d.desription.*"')5.21 Con�guring Item ReommendationsThe 'suggest an item' servie is a onvenient way for DSpae users to notify others via email about ontentthey disover in the repository. If enabled, a link appears on the simple item display page leading to a formwhere the user an enter an email address, and additional optional information. Upon ompletion of the form,the system transmits a pre-formatted message about the item to that address. Item reommendation an beon�gured by setting the following properties in dspae.fg:webui.suggest.enable = trueSet the value of this property to true to expose the link to the reommendation form. If false, the link will notdisplay.webui.suggest.sender = A DSpae userThe form inludes an optional �eld for the name of the person making the reommendation. The value of thisproperty will be used if the sender is not spei�ed. Note that if the user has been authentiated to DSpae,the e-person reord will be used to set the default value of this �eld, and will also be used to set the 'reply-to'email header to the e-person's address.webui.suggest.reipient = olleagueIn addition to the required destination email address, the form inludes an optional �eld for the name of personto whom the reommendation is to be sent. The value of this property will be used if the reipient name is notspei�ed.The wording and layout of the email message is governed by the template �le [dspae℄/on�g/emails/suggest.You may edit this �le to alter the language, layout, type, or amount of information ontained in the email, butnote that the values passed to the template are limited to those enumerated at the top of the template �le andrepresented in the body of the message with 'plaeholders' 0, 1, et. A general desription of DSpae is inludedas a footer to the email, whih may be replaed with site-spei� ontent.5.22 Con�guring Controlled VoabulariesDSpae now supports ontrolled voabularies to on�ne the set of keywords that users an use while desribingitems.The need for a limited set of keywords is important sine it eliminates the ambiguity of a free desription system,



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 69onsequently simplifying the task of �nding spei� items of information.The ontrolled voabulary add-on allows the user to hoose from a de�ned set of keywords organised in an tree(taxonomy) and then use these keywords to desribe items while they are being submitted.We have also developed a small searh engine that displays the lassi�ation tree (or taxonomy) allowing theuser to selet the branhes that best desribe the information that he/she seeks.The taxonomies are desribed in XML following this (very simple) struture:<node id="ams98" label="ACMCCS98"><isComposedBy><node id="A." label="General Literature"><isComposedBy><node id="A.0" label="GENERAL"/><node id="A.1" label="INTRODUCTORY AND SURVEY"/>...</isComposedBy></node>...</isComposedBy></node>Your are free to use any appliation you want to reate your ontrolled voabularies. A simple text editor shouldbe enough for small projets. Bigger projets will require more omplex tools. You may use Protegé to reateyour taxonomies, save them as OWL and then use a XML Stylesheet (XSLT) to transform your douments tothe appropriate format. Future enhanements to this add-on should make it ompatible with standard shemassuh as OWL or RDF.In order to make DSpae ompatible with WAI 2.0, the add-on is turned o� by default (the add-on relies stronglyon Javasript to funtion). It an be ativated by setting the following property in dspae.fg:webui.ontrolledvoabulary.enable = trueNew voabularies should be plaed in [dspae℄/on�g/ontrolled-voabularies/ and must be aording to thestruture desribed. A validation XML Shema an be downloaded here.Voabularies need to be assoiated with the orrespondant DC metadata �elds. Edit the �le [dspae℄/on�g/input-forms.xml and plae a "`voabulary"' tag under the "`�eld"' element that you want to ontrol. Set value ofthe "`voabulary"' element to the name of the �le that ontains the voabulary, leaving out the extension (theadd-on will only load �les with extension "`*.xml"'). For example:<field><d-shema>d</d-shema><d-element>subjet</d-element><d-qualifier></d-qualifier><!-- An input-type of twobox MUST be marked as repeatable --><repeatable>true</repeatable><label>Subjet Keywords</label><input-type>twobox</input-type><hint> Enter appropriate subjet keywords or phrases below. </hint><required></required><voabulary>nsi</voabulary></field>The following voabularies are urrently available by default:nsi The Norwegian Siene Indexsrs Swedish Researh Subjet Categories

http://dspace.cvs.sourceforge.net/*checkout*/dspace/dspace/docs/controlledvocabulary.xsd


CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 705.23 Con�guring the heksum hekerThere are three aspets of the Cheksum Cheker's operation that an be on�gured:1. the exeution mode2. the logging output3. the poliy for removing old heksum results from the database5.23.1 Cheker Exeution ModeExeution mode an be on�gured using ommand line options. Information on the options an be found atany time by running [dspae℄/bin/heker �help. The di�erent modes are desribed below; see the "Whih touse" setion that follows for details on the various pros and ons.Unless a partiular bitstream or handle is spei�ed, the Cheksum Cheker will always hek bitstreams in orderof the least reently heked bitstream. (Note that this means that the most reently ingested bitstreams willbe the last ones heked by the Cheksum Cheker.)Limited Count ModeTo hek a spei� number of bitstreams, use the - option followed by an integer number of bitstreams to hek:bin/heker - 10Limited ount mode is partiularly useful for heking that the heker is exeuting properly. The CheksumCheker's default exeution mode is to hek a single bitstream, as if the - 1 option had been given.Limited Duration ModeTo run the Cheker for a spei� period of time, use the -d option with a time argument:bin/heker -d 10mbin/heker -d 2hValid options for speifying duration are s for seonds, m for minutes, h for hours, d for days, w for weeks, andy for years (OK, so we're optimists).The heker will keep starting new bitstream heks for the spei�ed duration, so atual exeution duration willbe slightly longer than the spei�ed duration. Bear this in mind when sheduling heks.Chek Spei� BitstreamsTo hek one or more partiular bitstreams by ID, use the -b option followed by one or more bitstream IDs:bin/heker -b 1 2 3 4This mode is useful when analyzing problems reported in the logs and when verifying that a resolution has beensuessful.Chek Spei� HandlesUse the -a option followed by a handle:bin/heker -a 123456/123This will hek all the bitstreams inside an item, olletion or ommunity.



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 71Continuous LoopingThere are two looping modes:bin/heker -l # Loops one through the repositorybin/heker -L # Loops ontinuously through the repositoryThe -l option an be used if your repository is relatively small and your bakup strategy requires it to beompletely validated at a partiular point. The -L option might be useful if you have a large repository, andyou don't mind (or an avoid) the IO load aused by the heker.Whih to UseThe Cheksum Cheker was designed with the idea that most sys admins will run it from the ron. For smallrepositories we reommend using the -l option in the ron. For larger repositories that annot be ompletelyheked in a ouple of hours, we reommend the -d option in the ron.5.23.2 Cheker ReportingCheksum Cheker uses log4j to report its results. By default it will report to a log alled [dspae℄/log/heker.log,and it will report only on bitstreams for whih the newly alulated heksum does not math the stored hek-sum. To report on all bitstreams heked regardless of outome, use the -v (verbose) ommand line option:bin/heker -l -v #Loop through the repository one andreport in detail about every bitstream heked.To hange the loation of the log, or to modify the pre�x used on eah line of output, edit the[dspae℄/onfig/templates/log4j.properties�le and run[dspae℄/bin/install\onfigs.5.23.3 Cheker Results PruningThe Cheksum Cheker will store the result of every hek in the heksum_history table. By default, suessfulheksum mathes that are eight weeks old or older will be deleted when the -p ommand line option is used(unsuessful ones will be retained inde�nitely). The amount of time for whih results are retained in theheksum_history table an be modi�ed by one of two methods:1. editing the retention poliies in [dspae℄/on�g/dspae.fg OR2. passing in a properties �le ontaining retention poliies when using the -p option.Pruning is ontrolled by a number of properties, eah of whih desribes a heksum result ode, and thelength of time for whih results with that ode should be retained. The format is heker.retention.[RESULTCODE℄=[duration℄. For example:heker.retention.CHECKSUM_MATCH=8windiates that suessful heksum mathes will be retained for eight weeks. Supported units of time ares Seondsm Minutesh Hoursd Daysw Weeksy Years



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 72(Note that these units are also used for desribing durations for the -d limited duration mode.)There is a speial property, heker.retention.default, that is used to assign a default retention period.To exeute the pruning you must use the -p ommand line option (with or without a properties �le). CheksumCheker will prune the history table before beginning new heks. We reommend that you use this optionregularly, as the heksum_history table an grow very large without it.5.24 Con�guring Pakager PluginsPakage ingester plugins are on�gured as named or self-named plugins for the interfaeorg.dspae.ontent.pakager.PakageIngester.Pakage disseminator plugins are on�gured as named or self-named plugins for the interfaeorg.dspae.ontent.pakager.PakageDisseminator.You an add names for the existing plugins, and add new plugins, by altering these on�guration properties.See the Plugin Manager arhiteture for more information about plugins.5.25 Con�guring Crosswalk PluginsIngestion rosswalk plugins are on�gured as named or self-named plugins for the interfaeorg.dspae.ontent.rosswalk.IngestionCrosswalk.Dissemination rosswalk plugins are on�gured as named or self-named plugins for the interfaeorg.dspae.ontent.rosswalk.DisseminationCrosswalk.You an add names for existing rosswalks, add new plugin lasses, and add new on�gurations for the on�g-urable rosswalks as noted below.5.25.1 Con�gurable MODS dissemination rosswalkThe MODS rosswalk is a self-named plugin. To on�gure an instane of the MODS rosswalk, add a propertyto the DSpae on�guration starting with "`rosswalk.mods.properties."'; the �nal word of the property namebeomes the plugin's name. For example, a property name rosswalk.mods.properties.MODS de�nes a ross-walk plugin named "`0ODS"'. The value of this property is a path to a separate properties �le ontaining theon�guration for this rosswalk. The pathname is relative to the DSpae on�guration diretory, i.e. the on�gsubdiretory of the DSpae install diretory. So, a line like:rosswalk.mods.properties.MODS = rosswalks/mods.properties de�nes a rosswalk namedMODS whoseon�guration omes from the �le [dspae℄/on�g/rosswalks/mods.properties.The MODS rosswalk properties �le is a list of properties desribing how DSpae metadata elements are tobe turned into elements of the MODS XML output doument. The property name is a onatenation of themetadata shema, element name, and optionally the quali�er. For example, the ontributor.author element inthe native Dublin Core shema would be: d.ontributor.author. The value of the property is a line ontainingtwo segments separated by the vertial bar ("`|"'): The �rst part is an XML fragment whih is opied into theoutput doument. The seond is an XPath expression desribing where in that fragment to put the value of themetadata element. For example, in this property:d.ontributor.author = <mods:name>\<mods:role><mods:roleTerm type="text">author</mods:roleTerm>\</mods:role><mods:namePart>%s</mods:namePart>\</mods:name> | mods:namePart/text()



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 73Some of the examples inlude the string "`%s"' in the prototype XML where the text value is to be inserted,but don't pay any attention to it, it is an artifat that the rosswalk ignores.For example, given an author named Jak Florey, the rosswalk will insert<mods:name><mods:role><mods:roleTerm type="text">author</mods:roleTerm></mods:role><mods:namePart>Jak Florey</mods:namePart></mods:name>into the output doument. Read the example on�guration �le for more details.5.25.2 Con�gurable Quali�ed Dublin Core (QDC) dissemination rosswalkThe QDC rosswalk is a self-named plugin. To on�gure an instane of the QDC rosswalk, add a propertyto the DSpae on�guration starting with "`rosswalk.qd.properties."'; the �nal word of the property namebeomes the plugin's name. For example, a property name rosswalk.qd.properties.QDC de�nes a rosswalkplugin named "`QDC"'.The value of this property is a path to a separate properties �le ontaining the on�guration for this rosswalk.The pathname is relative to the DSpae on�guration diretory, i.e. the on�g subdiretory of the DSpaeinstall diretory. So, a line like:rosswalk.qd.properties.QDC = rosswalks/qd.propertiesde�nes a rosswalk named QDC whose on�guration omes from the �le [dspae℄/on�g/rosswalks/qd.properties.You'll also need to on�gure the namespaes and shema loation strings for the XML output generated by thisrosswalk. The namespaes property names are of the format:rosswalk.qd.namespae.prefix = uriwhere pre�x is the namespae pre�x and uri is the namespae URI.For example, this shows how a rosswalk named "`QDC"' would be on�gured:rosswalk.qd.properties.QDC = rosswalks/QDC.propertiesrosswalk.qd.namespae.QDC.d = http://purl.org/d/elements/1.1/rosswalk.qd.namespae.QDC.dterms = http://purl.org/d/terms/rosswalk.qd.shemaLoation.QDC = \http://purl.org/d/terms/ http://dublinore.org/shemas/xmls/qd/2003/04/02/qualifiedd.xsdThe QDC rosswalk properties �le is a list of properties desribing how DSpae metadata elements are to beturned into elements of the Quali�ed DC XML output doument. The property name is a onatenation of themetadata shema, element name, and optionally the quali�er. For example, the ontributor.author element inthe native Dublin Core shema would be: d.ontributor.author. The value of the property is an XML fragment,the element whose value will be set to the value of the metadata �eld in the property key.For example, in this property:d.overage.temporal = <dterms:temporal />the generated XML in the output doument would look like, e.g.:<dterms:temporal>Fall, 2005</dterms:temporal>



CHAPTER 5. CONFIGURATION AND CUSTOMIZATION 745.25.3 XSLT-based rosswalksThe XSLT rosswalks use XSL stylesheet transformation (XSLT) to transform an XML-based external metadataformat to or from DSpae's internal metadata. XSLT rosswalks are muh more powerful and �exible than theon�gurable MODS and QDC rosswalks, but they demand some esoteri knowledge (XSL stylesheets). Giventhat, you an reate all the rosswalks you need just by adding stylesheets and on�guration lines, withouttouhing any of the Java ode.A submission rosswalk is desribed by a on�guration key starting with "`rosswalk.submission."', likerosswalk.submission.PluginName.stylesheet = pathThe PluginName is, of ourse, the plugin's name. The path value is the path to the �le ontaining the rosswalkstylesheet (relative to dspae.dir/on�g).Here is an example that on�gures a rosswalk named "`LOM"' using a stylesheet in [dspae℄/on�g/rosswalks/d-lom.xsl:rosswalk.submission.stylesheet.LOM = rosswalks/d-lom.xslA dissemination rosswalk is desribed by a on�guration key starting with "`rosswalk.dissemination."', likerosswalk.dissemination.PluginName.stylesheet = pathThe PluginName is, of ourse, the plugin's name. The path value is the path to the �le ontaining the rosswalkstylesheet (relative to dspae.dir/on�g).You an make two di�erent plugin names point to the same rosswalk, by adding two on�guration entries withthe same path, e.g.rosswalk.submission.MyFormat.stylesheet = rosswalks/myformat.xsltrosswalk.submission.almost_DC.stylesheet = rosswalks/myformat.xsltThe dissemination rosswalk must also be on�gured with an XML Namespae (inluding pre�x and URI) andan XML Shema for its output format. This is on�gured on additional properties in the DSpae Con�guration,i.e.:rosswalk.dissemination.PluginName.namespae.Prefix = namespae-URIrosswalk.dissemination.PluginName.shemaLoation = shemaLoation valueFor example:rosswalk.dissemination.qd.namespae.d = http://purl.org/d/elements/1.1/rosswalk.dissemination.qd.namespae.dterms = http://purl.org/d/terms/rosswalk.dissemination.qd.shemaLoation = \http://purl.org/d/elements/1.1/ http://dublinore.org/shemas/xmls/qd/2003/04/02/qualifiedd.xsd5.25.4 DSpae Intermediate Metadata (DIM) formatXSLT rosswalk plugins translate between the external metadata format and an XML format alled DSpaeIntermediate Metadata, whih exists only for the purpose of XSLT rosswalks. It is never to be exported fromDSpae, sine it is not an aknowledged metadata format, it is simply an expression of the way DSpae storesits metadata �elds internally. All the elements in a DIM doument are in the namespaehttp://www.dspae.org/xmlns/dspae/dim.The root element is named dim. It has zero or more hildren, all �eld elements. It may have an attributedspaeType, whih identi�es the type of objet ("`ITEM"', "`COLLECTION"', or "`COMMUNITY"') thismetadata desribes. This attribute is only guaranteed to be set for dissemination rosswalks.Eah �eld element may have the following attributes:
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• mdshema (Required) The metadata shema, e.g. d"'.
• element (Required) Element name, suh as "`ontributor"'.
• quali�er Quali�er name, suh as "`author"'.
• lang Language ode desribing language of this entry.The value of �eld is the value of that metadata �eld. Fields with the same quali�ers may be repeated. Here isan example of the DIM format:<dim:dim xmlns:dim="http://www.dspae.org/xmlns/dspae/dim" dspaeType="ITEM"><dim:field mdshema="d" element="title" lang="en_US">The Endohroni Properties of Resublimated Thiotimonline</dim:field><dim:field mdshema="d" element="ontributor" qualifier="author">Isaa Asimov</dim:field><dim:field mdshema="d" element="language" qualifier="iso">eng</dim:field><dim:field mdshema="d" element="subjet" qualifier="other" lang="en_US">time-travel sifi hoax</dim:field><dim:field element="publisher">Boston University Department of Biohemistry</dim:field></dim:dim>5.25.5 Testing XSLT CrosswalksThe XSLT rosswalks will automatially reload an XSL stylesheet that has been modi�ed, so you an edit andtest stylesheets without restarting DSpae.You an test a dissemination rosswalk by hooking it up to an OAI-PMH rosswalk and using an OAI requestto get the metadata for a known item.Testing the submission rosswalk is more di�ult, so we have supplied a ommand-line utility to help. It allsthe rosswalk plugin to translate an XML doument you submit, and displays the resulting intermediate XML(DIM). Invoke it with:[dspae℄/bin/dsrun org.dspae.ontent.rosswalk.XSLTIngestionCrosswalk [-l℄ plugin input-file..where plugin is the name of the rosswalk plugin to test (e.g. "`LOM"'), and input-�le is a �le ontaining anXML doument of metadata in the appropriate format.Add the -l option to to pass the ingestion rosswalk a list of elements instead of a whole doument, as if theList form of the ingest() method had been alled. This is needed to test ingesters for formats like DC that getalled with lists of elements instead of a root element.



Chapter 6Diretories and Files6.1 Soure Diretory LayoutA omplete DSpae installation onsists of three separate diretory trees:The soure diretory: This is where (surprise!) the soure ode lives. Note that the on�g �les here areused only during the initial install proess. After the install, on�g �les should be hanged in the installdiretory. It is referred to in this doument as [dspae-soure℄.The install diretory: This diretory is populated during the install proess and also by DSpae as it runs. Itontains on�g �les, ommand-line tools (and the libraries neessary to run them), and usually�althoughnot neessarily�the ontents of the DSpae arhive (depending on how DSpae is on�gured). After theinitial build and install, hanges to on�g �les should be made in this diretory. It is referred to in thisdoument as [dspae℄.The web deployment diretory: This diretory is generated by the web server the �rst time it �nds adspae.war �le in its webapps diretory. It ontains the unpaked ontents of dspae.war, i.e. the JSPsand java lasses and libraries neessary to run DSpae. Files in this diretory should never be editeddiretly; if you wish to modify your DSpae installation, you should edit �les in the soure diretory andthen rebuild. The ontents of this diretory aren't listed here sine its reation is ompletely automati.It is usually referred to in this doument as [tomat℄/webapps/dspae.
• dspae-soure℄� build.xml - build �le for Ant� CHANGES - Detailed list of ode hanges between versions� KNOWN_BUGS - Known bugs in the urrent version� LICENSE - DSpae soure ode liense� README - Obligatory basi information �le� bin/ - Some shell and Perl sripts for running DSpae ommand-line tasks� on�g/ - on�guration �les

∗ ontrolled-voabularies/ - Fixed, limited voabularies used in metadata entry
∗ rosswalks/ - Metadata rosswalks - property �les or XSL stylesheets
∗ dspae.fg - main DSpae on�guration �le
∗ d2mods.fg - Mappings from Dublin Core metadata to MODS for the METS export
∗ default.liense - default liense that users must grant when submitting items76
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∗ dstat.fg, dstat.map - statistial report on�guration
∗ input-forms.xml - Submission UI metadata �eld on�guration
∗ news-side.html - Text of the front-page news in the sidebar
∗ news-top.html - Text of the front-page news in the top box
∗ emails/ - Text and layout templates for emails sent out by the system
∗ language-paks/ - ontains "`ditionary �les"' � Java properties �les that ontain user inter-fae text in di�erent languages
∗ registries/ - initial ontents of the bitstream format registry and Dublin Core element/quali�erregistry. These are only used on initial system setup, after whih they are maintained in thedatabase.
∗ templates/ - on�guration �les for libraries and external appliations (e.g. Apahe, Tomat)are kept and edited here. They an refer to properties in the main DSpae on�guration -have a look at a ouple. When they're updated, a ommand line tool �lls out these �les withappropriate values from dspae.fg, and opies them to their appropriate loation (hene"`templates"'.)� dos/ - DSpae system doumentation. The tehnial doumentation for funtionality, installa-tion, on�guration, et.� et/ - miselleanous stu� need to install DSpae that isn't really to do with system on�guration- e.g. the PostgreSQL database shema, and a ouple of on�guration �les that are used duringthe build proess but not by the live system. Also ontains the deployment desriptors (web.xml�les) for the Web UI and OAI-PMH support .war �les.
∗ orale/ - versions of the database shema and updater SQL sripts for Orale� jsp/ - The Web UI JSPs. As muh as possible, these are simply HTML with little bits of Java -the business ode resides in the servlets� lib/ - Library JARs used by the system
∗ README - Lists the pakages third-party libraries (JARs) and their use
∗ lienses - Contains the lienses assoiated with the JARs� sr/ - DSpae system soure ode. For details on how this is laid out, see the overview page ofthe Javado.Below is the basi layout of a DSpae installation using the default on�guration. These paths an be on�guredif neessary.dspae � assetstore/ - asset store �les� bin/ - shell and Perl sripts� on�g/ - on�guration, with sub-diretories as above� handle-server/ - Handles server �les� history/ - stored history �les (generally RDF/XML)� lib/ - JARs, inluding dspae.jar, ontaining the DSpae lasses� log/ - Log �les� reports/ - Reports generated by statistial report generator� searh/ - Luene searh index �les� upload/ - temporary diretory used during �le uploads et



CHAPTER 6. DIRECTORIES AND FILES 786.2 Contents of Web AppliationDSpae's Ant build �le reates a .war �le with the following struture:
• (top level dir)� The JSPs� WEB-INF/

∗ web.xml - Created from [dspae-soure℄/et/dspae-web.xml, appropriate �lled out with on�g-uration parameters (e.g. loation of DSpae installation diretory
∗ dspae-tags.tld - DSpae ustom tag desriptor
∗ fmt.tld - JSTL message format tag desriptor, for internationalization
∗ lib/ - All the third-party JARs needed to run DSpae
∗ lasses/ - The DSpae lass �les, plus all of the Messages_xx.properties �les. The latter areplaed here so they are in the CLASSPATH and thus an be piked up as resoure bundles.6.3 Log FilesThe �rst soure of potential onfusion is the log �les. Sine DSpae uses a number of third-party tools, problemsan our in a variety of plaes. Below is a table listing the main log �les used in a typial DSpae setup. Theloations given are defaults, and might be di�erent for your system depending on where you installed DSpaeand the third-party tools. The ordering of the list is roughly the reommended order for searhing them for thedetails about a partiular problem or error.
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Log File What's In It[dspae℄/log/dspae.log Main DSpae log �le. This is where the DSpae ode writes a simple log ofevents and errors that our within the DSpae ode. You an ontrol theverbosity of this by editing the [dspae℄/on�g/templates/log4j.properties �leand then running [dspae℄/bin/install-on�gs.tomat℄/logs/atalina.out This is where Tomat's standard output is written. Many errors that ourwithin the Tomat ode are logged here. For example, if Tomat an't �nd theDSpae ode (dspae.jar), it would be logged in atalina.out.[tomat℄/logs/hostname_log.yyyy-mm-dd.txt If you're running Tomat stand-alone (without Apahe), it logs some informa-tion and errors for spei� Web appliations to this log �le. hostname will beyour host name (e.g. dspae.myu.edu) and yyyy-mm-dd will be the date.[tomat℄/logs/apahe_log.yyyy-mm-dd.txt If you're using Apahe, Tomat logs information about Web appliations run-ning through Apahe (mod_webapp) in this log �le (yyyy-mm-dd being thedate.)[apahe℄/error_log Apahe logs to this �le. If there is a problem with getting mod_webapp work-ing, this is a good plae to look for lues. Apahe also writes to several otherlog �les, though error_log tends to ontain the most useful information fortraking down problems.[dspae℄/log/handle-plug.log The Handle server runs as a separate proess from the DSpae Web UI (whihruns under Tomat's JVM). Due to a limitation of log4j's 'rolling �le appen-ders', the DSpae ode running in the Handle server's JVM must use a separatelog �le. The DSpae ode that is run as part of a Handle resolution requestwrites log information to this �le. You an ontrol the verbosity of this byediting [dspae℄/on�g/templates/log4j-handle-plugin.properties.[dspae℄/log/handle-server.log This is the log �le for CNRI's Handle server ode. If a problem ours withinthe Handle server ode, before DSpae's plug-in is invoked, this is where it maybe logged.[dspae℄/handle-server/error.log On the other hand, a problem with CNRI's Handle server ode might be loggedhere.PostgreSQL log PostgreSQL also writes a log �le. This one doesn't seem to have a defaultloation, you probably had to speify it yourself at some point during installa-tion. In general, this log �le rarely ontains pertinent information�PostgreSQLis pretty stable, you're more likely to enounter problems with onneting viaJDBC, and these problems will be logged in dspae.log.Table 6.1: DSpae Log File Loations



Chapter 7Arhiteture7.1 OverviewThe DSpae system is organized into three layers, eah of whih onsists of a number of omponents.

Figure 7.1: DSpae System Arhiteture80



CHAPTER 7. ARCHITECTURE 81The storage layer is responsible for physial storage of metadata and ontent. The business logi layer dealswith managing the ontent of the arhive, users of the arhive (e-people), authorization, and work�ow. Theappliation layer ontains omponents that ommuniate with the world outside of the individual DSpae instal-lation, for example the Web user interfae and the Open Arhives Initiative protool for metadata harvestingservie.Eah layer only invokes the layer below it; the appliation layer may not used the storage layer diretly, forexample. Eah omponent in the storage and business logi layers has a de�ned publi API. The union ofthe APIs of those omponents are referred to as the Storage API (in the ase of the storage layer) and theDSpae Publi API (in the ase of the business logi layer). These APIs are in-proess Java lasses, objets andmethods.It is important to note that eah layer is trusted. Although the logi for authorising ations is in the businesslogi layer, the system relies on individual appliations in the appliation layer to orretly and seurely au-thentiate e-people. If a 'hostile' or inseure appliation were allowed to invoke the Publi API diretly, it ouldvery easily perform ations as any e-person in the system.The reason for this design hoie is that authentiation methods will vary widely between di�erent appliations,so it makes sense to leave the logi and responsibility for that in these appliations.The soure ode is organized to ohere very stritly to this three-layer arhiteture. Also, only methods in aomponent's publi API are given the publi aess level. This means that the Java ompiler helps ensure thatthe soure ode onforms to the arhiteture.Pakages within Correspond to omponents inorg.dspae.app Appliation layerorg.dspae Business logi layer (exept storage and app)org.dspae.storage Storage layerTable 7.1: Soure Code PakagesThe storage and business logi layer APIs are extensively doumented with Javado-style omments. Gen-erate the HTML version of these by entering the soure diretory and running:ant publi_apiThe pakage-level doumentation of eah pakage usually ontains an overview of the pakage and some exampleusage. This information is not repeated in this arhiteture doument; this and the Javado APIs are intendedto be used in parallel.7.2 Storage Layer7.2.1 RDBMSDSpae uses a relational database to store all information about the organization of ontent, metadata aboutthe ontent, information about e-people and authorization, and the state of urrently-running work�ows.The DSpae system also uses the relational database in order to maintain indies that users an browse.Graphial visualization of the relational database.Most of the funtionality that DSpae uses an be o�ered by any standard SQL database that supportstransations. Presently, the browse indies use some features spei� to PostgreSQL and Orale, so somemodi�ation to the ode would be needed before DSpae would funtion fully with an alternative databasebak-end.The org.dspae.storage.rdbms pakage provides aess to an SQL database in a somewhat simpler form thanusing JDBC diretly. The main lass is DatabaseManager, whih exeutes SQL queries and returns TableRow

http://www.openarchives.org/
http://dspace.cvs.sourceforge.net/dspace/dspace/docs/image/db-schema.gif?view=markup
http://www.postgresql.org/
http://www.oracle.com/database/


CHAPTER 7. ARCHITECTURE 82or TableRowIterator objets. The InitializeDatabase lass is used to load SQL into the database via JDBC, forexample to set up the shema.All alls to the Database Manager require a DSpae Context objet. Example use of the database managerAPI is given in the org.dspae.storage.rdbms pakage Javado.The database shema used by DSpae (for PostgreSQL) is stored in [dspae-soure℄/et/database_shema.sqlin the soure distribution. It is stored in the form of SQL that an be fed straight into the DBMS to onstrutthe database. The shema SQL �le also diretly reates two e-person groups in the database that are requiredfor the system to funtion properly.Also in [dspae-soure℄/et are various SQL �les alled database_shema_1x_1y. These ontain the nees-sary SQL ommands to update a live DSpae database from version 1.x to 1.y. Note that this might not be theonly part of an upgrade proess: see Updating a DSpae Installation for details.The DSpae database ode uses an SQL funtion getnextid to assign primary keys to newly reated rows.This SQL funtion must be safe to use if several JVMs are aessing the database at one; for example, the WebUI might be reating new rows in the database at the same time as the bath item importer. The PostgreSQL-spei� implementation of the method uses SEQUENCES for eah table in order to reate new IDs. If analternative database bakend were to be used, the implementation of getnextid ould be updated to operatewith that spei� DBMS.The et diretory in the soure distribution ontains two further SQL �les. lean-database.sql ontains theSQL neessary to ompletely lean out the database, so use with aution! The Ant target lean_database anbe used to exeute this. update-sequenes.sql ontains SQL to reset the primary key generation sequenes toappropriate values. You'd need to do this if, for example, you're restoring a bakup database dump whihreates rows with spei� primary keys already de�ned. In suh a ase, the sequenes would alloate primarykeys that were already used.Versions of the *.sql* �les for Orale are stored in [dspae-soure℄/et/orale. These need to be opied overtheir PostgreSQL ounterparts in [dspae-soure℄/et prior to installation.Maintenane and BakupWhen using PostgreSQL, it's a good idea to perform regular 'vauuming' of the database to optimize perfor-mane. This is performed by the vauumdb ommand whih an be exeuted via a 'ron' job, for example byputting this in the system rontab:# lean up the database nightly40 2 * * * /usr/loal/pgsql/bin/vauumdb --analyze dspae > /dev/null 2>&1The DSpae database an be baked up and restored using usual methods, for example with pg_dump andpsql. However when restoring a database, you will need to perform these additional steps:
• The fresh_install target loads up the initial ontents of the Dublin Core type and bitstream formatregistries, as well as two entries in the epersongroup table for the system anonymous and administratorgroups. Before you restore a raw bakup of your database you will need to remove these, sine they willalready exist in your bakup, possibly having been modi�ed. For example, use:DELETE FROM dtyperegistry;DELETE FROM bitstreamformatregistry;DELETE FROM epersongroup;
• After restoring a bakup, you will need to reset the primary key generation sequenes so that they donot produe already-used primary keys. Do this by exeuting the SQL in [dspae-soure℄/et/update-sequenes.sql, for example with:



CHAPTER 7. ARCHITECTURE 83psql -U dspae -f [dspae-soure℄/et/update-sequenes.sqlFuture updates of DSpae may involve minor hanges to the database shema. Spei� instrutions on how toupdate the shema whilst keeping live data will be inluded. The urrent shema also ontains a few urrentlyunused database olumns, to be used for extra funtionality in future releases. These unused olumns have beenadded in advane to minimize the e�ort required to upgrade.Con�guring the RDBMS ComponentThe database manager is on�gured with the following properties in dspae.fg:db.url The JDBC URL to use for aessing the database. This should not point to a onnetion pool, sineDSpae already implements a onnetion pool.db.driver JDBC driver lass name. Sine presently, DSpae uses PostgreSQL-spei� features, this should beorg.postgresql.Driver.db.username Username to use when aessing the database.db.password Corresponding password ot use when aessing the database.7.2.2 Bitstream StoreDSpae o�ers two means for storing ontent. The �rst is in the �le system on the server. The seond is usingSRB (Storage Resoure Broker). Both are ahieved using a simple, lightweight API.SRB is purely an option but may be used in lieu of the server's �le system or in addition to the �le system.Without going into a full desription, SRB is a very robust, sophistiated storage manager that o�ers essentiallyunlimited storage and straightforward means to repliate (in simple terms, bakup) the ontent on other loalor remote storage resoures.The terms "`store"', "`retrieve"', "`in the system"', "`storage"', and so forth, used below an refer to storagein the �le system on the server ("`traditional"') or in SRB.The BitstreamStorageManager provides low-level aess to bitstreams stored in the system. In general, it shouldnot be used diretly; instead, use the Bitstream objet in the ontent management API sine that enapsulatedauthorization and other metadata to do with a bitstream that are not maintained by the BitstreamStorageM-anager.The bitstream storage manager provides three methods that store, retrieve and delete bitstreams. Bitstreamsare referred to by their 'ID'; that is the primary key bitstream_id olumn of the orresponding row in thedatabase.As of DSpae version 1.1, there an be multiple bitstream stores. Eah of these bitstream stores an be tra-ditional storage or SRB storage. This means that the potential storage of a DSpae system is not bound bythe maximum size of a single disk or �le system and also that traditional and SRB storage an be ombined inone DSpae installation. Both traditional and SRB storage are spei�ed by on�guration parameters. Also seeCon�guring the Bitstream Store below.Stores are numbered, starting with zero, then ounting upwards. Eah bitstream entry in the database has astore number, used to retrieve the bitstream when required.At the moment, the store in whih new bitstreams are plaed is deided using a on�guration parameter, andthere is no provision for moving bitstreams between stores. Administrative tools for manipulating bitstreamsand stores will be provided in future releases. Right now you an move a whole store (e.g. you ould move storenumber 1 from /loaldisk/store to /fs/anotherdisk/store but it would still have to be store number 1 and havethe exat same ontents.



CHAPTER 7. ARCHITECTURE 84Bitstreams also have an 38-digit internal ID, di�erent from the primary key ID of the bitstream table row.This is not visible or used outside of the bitstream storage manager. It is used to determine the exat loation(relative to the relevant store diretory) that the bitstream is stored in traditional or SRB storage. The �rstthree pairs of digits are the diretory path that the bitstream is stored under. The bitstream is stored in a �lewith the internal ID as the �lename.For example, a bitstream with the internal ID 12345678901234567890123456789012345678 is stored in the di-retory:(assetstore dir)/12/34/56/12345678901234567890123456789012345678The reasons for storing �les this way are
• Using a randomly-generated 38-digit number means that the 'number spae' is less luttered than simplyusing the primary keys, whih are alloated sequentially and are thus lose together. This means that thebitstreams in the store are distributed around the diretory struture, improving aess e�ieny.
• The internal ID is used as the �lename partly to avoid requiring an extra lookup of the �lename of thebitstream, and partly beause bitstreams may be reeived from a variety of operating systems. Theoriginal name of a bitstream may be an illegal UNIX �lename.When storing a bitstream, the BitstreamStorageManager DOES set the following �elds in the orrespondingdatabase table row:
• bitstream_id
• size
• heksum
• heksum_algorithm
• internal_id
• deleted
• store_numberThe remaining �elds are the responsibility of the Bitstream ontent management API lass.The bitstream storage manager is fully transation-safe. In order to implement transation-safety, the followingalgorithm is used to store bitstreams:1. A database onnetion is reated, separately from the urrently ative onnetion in the urrent DSpaeontext.2. An unique internal identi�er (separate from the database primary key) is generated.3. The bitstream DB table row is reated using this new onnetion, with the deleted olumn set to true.4. The new onnetion is ommitted, so the 'deleted' bitstream row is written to the database5. The bitstream itself is stored in a �le in the on�gured 'asset store diretory', with a diretory path and�lename derived from the internal ID6. The deleted �ag in the bitstream row is set to false. This will our (or not) as part of the urrent DSpaeContext.



CHAPTER 7. ARCHITECTURE 85This means that should anything go wrong before, during or after the bitstream storage, only one of the followingan be true:
• No bitstream table row was reated, and no �le was stored
• A bitstream table row with deleted=true was reated, no �le was stored
• A bitstream table row with deleted=true was reated, and a �le was storedNone of these a�et the integrity of the data in the database or bitstream store.Similarly, when a bitstream is deleted for some reason, its deleted �ag is set to true as part of the overalltransation, and the orresponding �le in storage is not deleted.The above tehniques mean that the bitstream storage manager is transation-safe. Over time, the bitstreamdatabase table and �le store may ontain a number of 'deleted' bitstreams. The leanup method of Bitstream-StorageManager goes through these deleted rows, and atually deletes them along with any orresponding �lesleft in the storage. It only removes 'deleted' bitstreams that are more than one hour old, just in ase leanupis happening in the middle of a storage operation.This leanup an be invoked from the ommand line via the Cleanup lass, whih an in turn be easily exeutedfrom a shell on the server mahine using /dspae/bin/leanup. You might like to have this run regularly byron, though sine DSpae is read-lots, write-not-so-muh it doesn't need to be run very often.7.2.3 BakupThe bitstreams (�les) in traditional storage may be baked up very easily by simply 'tarring' or 'zipping' theassetstore diretory (or whihever diretory is on�gured in dspae.fg). Restoring is as simple as extratingthe baked-up ompressed �le in the appropriate loation.Similar means ould be used for SRB, but SRB o�ers many more options for managing bakup.It is important to note that sine the bitstream storage manager holds the bitstreams in storage, and informationabout them in the database, that a database bakup and a bakup of the �les in the bitstream store must bemade at the same time; the bitstream data in the database must orrespond to the stored �les.Of ourse, it isn't really ideal to 'freeze' the system while baking up to ensure that the database and �lesmath up. Sine DSpae uses the bitstream data in the database as the authoritative reord, it's best to bakup the database before the �les. This is beause it's better to have a bitstream in storage but not the database(e�etively non-existent to DSpae) than a bitstream reord in the database but not storage, sine people wouldbe able to �nd the bitstream but not atually get the ontents.Con�guring the Bitstream StoreBoth traditional and SRB bitstream stores are on�gured in dspae.fg.Con�guring Traditonal Storage Bitstream stores in the �le system on the server are on�gured like this:assetstore.dir = [dspae℄/assetstore(Remember that [dspae℄ is a plaeholder for the atual name of your DSpae install diretory).The above example spei�es a single asset store.assetstore.dir = [dspae℄/assetstore_0assetstore.dir.1 = /mnt/other_filesystem/assetstore_1



CHAPTER 7. ARCHITECTURE 86The above example spei�es two asset stores. assetstore.dir spei�es the asset store number 0 (zero); after thatuse assetstore.dir.1, assetstore.dir.2 and so on. The partiular asset store a bitstream is stored in is held in thedatabase, so don't move bitstreams between asset stores, and don't renumber them.By default, newly reated bitstreams are put in asset store 0 (i.e. the one spei�ed by the assetstore.dir property.)This allows bakwards ompatibility with pre-DSpae 1.1 on�gurations. To hange this, for example when assetstore 0 is getting full, add a line to dspae.fg like:assetstore.inoming = 1Then restart DSpae (Tomat). New bitstreams will be written to the asset store spei�ed by assetstore.dir.1,whih is /mnt/other_�lesystem/assetstore_1 in the above example.Con�guring SRB Storage The same framework is used to on�gure SRB storage. That is, the asset storenumber (0..n) an referene a �le system diretory as above or it an referene a set of SRB aount parameters.But any partiular asset store number an referene one or the other but not both. This way traditional andSRB storage an both be used but with di�erent asset store numbers. The same autions mentioned aboveapply to SRB asset stores as well: The partiular asset store a bitstream is stored in is held in the database, sodon't move bitstreams between asset stores, and don't renumber them.For example, let's say asset store number 1 will refer to SRB. The there will be a set of SRB aount parameterslike this:srb.host.1 = mysrbmathost.myu.edusrb.port.1 = 5544srb.matzone.1 = mysrbzonesrb.mdasdomainname.1 = mysrbdomainsrb.defaultstorageresoure.1 = mydefaultsrbresouresrb.username.1 = mysrbusersrb.password.1 = mysrbpasswordsrb.homediretory.1 = /mysrbzone/home/mysrbuser.mysrbdomainsrb.parentdir.1 = mysrbdspaeassetstoreSeveral of the terms, suh as matzone, have meaning only in the SRB ontext and will be familiar to SRBusers. The last, srb.parentdir.n, an be used to used for addition (SRB) upper diretory struture within anSRB aount. This property value ould be blank as well.(If asset store 0 would refer to SRB it would be srb.host = ..., srb.port = ..., and so on (.0 omitted) to beonsistent with the traditional storage on�guration above.)The similar use of assetstore.inoming to referene asset store 0 (default) or 1..n (expliit property) means thatnew bitstreams will be written to traditional or SRB storage determined by whether a �le system diretory onthe server is referened or a set of SRB aount parameters are referened.There are omments in dspae.fg that further elaborate the on�guration of traditional and SRB storage.7.3 Business Logi Layer7.3.1 Core ClassesThe org.dspae.ore pakage provides some basi lasses that are used throughout the DSpae ode.The Con�guration ManagerThe on�guration manager is responsible for reading the main dspae.fg properties �le, managing the 'template'on�guration �les for other appliations suh as Apahe, and for obtaining the text for e-mail messages.



CHAPTER 7. ARCHITECTURE 87The system is on�gured by editing the relevant �les in /dspae/on�g, as desribed in the on�guration setion.When editing on�guration �les for appliations that DSpae uses, suh as Apahe, remember to edit the �le in/dspae/on�g/templates and then run /dspae/bin/install-on�gs rather than editing the 'live' version diretly!The Con�gurationManager lass an also be invoked as a ommand line tool, with two possible uses:
• /dspae/bin/install-on�gsThis proesses and installs on�guration �les for other appliations, as de-sribed in the on�guration setion.
• /dspae/bin/dsrun org.dspae.ore.Con�gurationManager -property property.name This writes the valueof property.name from dspae.fg to the standard output, so that shell sripts an aess the DSpaeon�guration. For an example, see /dspae/bin/start-handle-server. If the property has no value, nothingis written.ConstantsThis lass ontains onstants that are used to represent types of objet and ations in the database. Forexample, authorization poliies an relate to objets of di�erent types, so the resourepoliy table has olumnsresoure_id, whih is the internal ID of the objet, and resoure_type_id, whih indiates whether the objetis an item, olletion, bitstream et. The value of resoure_type_id is taken from the Constants lass, forexample Constants.ITEM.ContextThe Context lass is entral to the DSpae operation. Any ode that wishes to use the any API in the businesslogi layer must �rst reate itself a Context objet. This is akin to opening a onnetion to a database (whihis in fat one of the things that happens.)A ontext objet is involved in most method alls and objet onstrutors, so that the method or objet hasaess to information about the urrent operation. When the ontext objet is onstruted, the followinginformation is automatially initialized:
• A onnetion to the database. This is a transation-safe onnetion. i.e. the 'auto-ommit' �ag is set tofalse.
• A ahe of ontent management API objets. Eah time a ontent objet is reated (for example Itemor Bitstream) it is stored in the Context objet. If the objet is then requested again, the ahed opyis used. Apart from reduing database use, this addresses the problem of having two opies of the sameobjet in memory in di�erent states.The following information is also held in a ontext objet, though it is the responsiblity of the appliationreating the ontext objet to �ll it out orretly
• The urrent authentiated user, if any
• Any 'speial groups' the user is a member of. For example, a user might automatially be part of apartiular group based on the IP address they are aessing DSpae from, even though they don't havean e-person reord. Suh a group is alled a 'speial group'.
• Any extra information from the appliation layer that should be added to log messages that are writtenwithin this ontext. For example, the Web UI adds a session ID, so that when the logs are analysed theations of a partiular user in a partiular session an be traked.
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• A �ag indiating whether authorization should be irumvented. This should only be used in rare, spei�irumstanes. For example, when �rst installing the system, there are no authorized administrators whowould be able to reate an administrator aount!As noted above, the publi API is trusted, so it is up to appliations in the appliation layer to use this�ag responsibly.Typial use of the ontext objet will involve onstruting one, and setting the urrent user if one is authen-tiated. Several operations may be performed using the ontext objet. If all goes well, omplete is alled toommit the hanges and free up any resoures used by the ontext. If anything has gone wrong, abort is alledto roll bak any hanges and free up the resoures.You should always abort a ontext if any error happens during its lifespan; otherwise the data in the systemmay be left in an inonsistent state. You an also ommit a ontext, whih means that any hanges are writtento the database, and the ontext is kept ative for further use.EmailSending e-mails is pretty easy. Just use the on�guration manager's getEmail method, set the arguments andreipients, and send.The e-mail texts are stored in /dspae/on�g/emails. They are proessed by the standard java.text.MessageFormat.At the top of eah e-mail are listed the appropriate arguments that should be �lled out by the sender. Exampleusage is shown in the org.dspae.ore.Email Javado API doumentation.LogManagerThe log manager onsists of a method that reates a standard log header, and returns it as a string suitable forlogging. Note that this lass does not atually write anything to the logs; the log header returned should belogged diretly by the sender using an appropriate Log4J all, so that information about where the logging istaking plae is also stored.The level of logging an be on�gured on a per-pakage or per-lass basis by editing/dspae/onfig/templates/log4j.propertiesand then exeuting/dspae/bin/install-onfigs.You will need to stop and restart Tomat for the hanges to take e�et.A typial log entry looks like this:2002-11-11 08:11:32,903 INFO org.dspae.app.webui.servlet.DSpaeServlet � \anonymous:session_id=BD84E7C194C2CF4BD0EC3A6CAD0142BB:view_item:handle=1721.1/1686This is breaks down like this: The above format allows the logs to be easily parsed and analysed. The/dspae/bin/log-reporter sript is a simple tool for analysing logs. Try:/dspae/bin/log-reporter --helpIt's a good idea to 'nie' this log reporter to avoid an impat on server performane.UtilsUtils omtains misellaneous utility method that are required in a variety of plaes throughout the ode, andthus have no partiular 'home' in a subsystem.



CHAPTER 7. ARCHITECTURE 89Date and time, milliseonds 2002-11-11 08:11:32,903Level (FATAL, WARN, INFO or DEBUG) INFOJava lass org.dspae.app.webui.servlet.DSpaeServlet�User email or anonymous anonymous:Extra log info from ontext session_id=BD84E7C194C2CF4BD0EC3A6CAD0142BB:Ation view_item:Extra info handle=1721.1/1686Table 7.2: Example Logging Entry7.3.2 Content Management APIThe ontent management API pakage org.dspae.ontent ontains Java lasses for reading and manipulatingontent stored in the DSpae system. This is the API that omponents in the appliation layer will probablyuse most.Classes orresponding to the main elements in the DSpae data model (Community, Colletion, Item, Bundleand Bitstream) are sub-lasses of the abstrat lass DSpaeObjet. The Item objet handles the Dublin Coremetadata reord.Eah lass generally has one or more stati �nd methods, whih are used to instantiate ontent objets. Con-strutors do not have publi aess and are just used internally. The reasons for this are:
• "`Construting"' an objet may be misonstrued as the ation of reating an objet in the DSpae system,for example one might expet something like:Context dsContent = new Context();Item myItem = new Item(ontext, id)to onstrut a brand new item in the system, rather than simply instantiating an in-memory instane ofan objet in the system.
• �nd methods may often be alled with invalid IDs, and return null in suh a ase. A onstrutor wouldhave to throw an exeption in this ase. A null return value from a stati method an in general be dealtwith more simply in ode.
• If an instantiation representing the same underlying arhival entity already exists, the �nd method ansimply return that same instantiation to avoid multiple opies and any inonsistenies whih might result.Colletion, Bundle and Bitstream do not have reate methods; rather, one has to reate an objet using therelevant method on the ontainer. For example, to reate a olletion, one must invoke reateColletion on theommunity that the olletion is to appear in:Context ontext = new Context();Community existingCommunity = Community.find(ontext, 123);Colletion myNewColletion = existingCommunity.reateColletion();The primary reason for this is for determining authorization. In order to know whether an e-person may reatean objet, the system must know whih ontainer the objet is to be added to. It makes no sense to reate aolletion outside of a ommunity, and the authorization system does not have a poliy for that.



CHAPTER 7. ARCHITECTURE 90Items are �rst reated in the form of an implementation of InProgressSubmission. An InProgressSubmissionrepresents an item under onstrution; one it is omplete, it is installed into the main arhive and added tothe relevant olletion by the InstallItem lass. The org.dspae.ontent pakage provides an implementation ofInProgressSubmission alled WorkspaeItem; this is a simple implementation that ontains some �elds used bythe Web submission UI. The org.dspae.work�ow also ontains an implementation alled Work�owItem whihrepresents a submission undergoing a work�ow proess.In the previous hapter there is an overview of the item ingest proess whih should larify the previous para-graph. Also see the setion on the work�ow system.Community and BitstreamFormat do have stati reate methods; one must be a site administrator to haveauthorization to invoke these.Other ClassesClasses whose name begins DC are for manipulating Dublin Core metadata, as explained below.The FormatIdenti�er lass attempts to guess the bitstream format of a partiular bitstream. Presently, it doesthis simply by looking at any �le extension in the bitstream name and mathing it up with the �le extensionsassoiated with bitstream formats. Hopefully this an be greatly improved in the future!The ItemIterator lass allows items to be retrieved from storage one at a time, and is returned by methods thatmay return a large number of items, more than would be desirable to have in memory at one.The ItemComparator lass is an implementation of the standard java.util.Comparator that an be used toompare and order items based on a partiular Dublin Core metadata �eld.Modi�ationsWhen reating, modifying or for whatever reason removing data with the ontent management API, it isimportant to know when hanges happen in-memory, and when they our in the physial DSpae storage.Primarily, one should note that no hange made using a partiular org.dspae.ore.Context objet will atuallybe made in the underlying storage unless omplete or ommit is invoked on that Context. If anything shouldgo wrong during an operation, the ontext should always be aborted by invoking abort, to ensure that noinonsistent state is written to the storage.Additionally, some hanges made to objets only happen in-memory. In these ases, invoking the update methodlines up the in-memory hanges to our in storage when the Context is ommitted or ompleted. In general,methods that hange any [meta℄data �eld only make the hange in-memory; methods that involve relationshipswith other objets in the system line up the hanges to be ommitted with the ontext. See individual methodsin the API Javado.Some examples to illustrate this are shown below:Context ontext = new Context();Bitstream b = Bitstream.find(ontext, 1234);b.setName("newfile.txt");b.update();ontext.omplete();Will hange storage.Context ontext = new Context();Bitstream b = Bitstream.find(ontext, 1234);b.setName("newfile.txt");b.update();ontext.abort();Will not hange storage (ontext aborted)



CHAPTER 7. ARCHITECTURE 91Context ontext = new Context();Bitstream b = Bitstream.find(ontext, 1234);b.setName("newfile.txt");ontext.omplete();The new name will not be stored sine update was not invokedContext ontext = new Context();Bitstream bs = Bitstream.find(ontext, 1234);Bundle bnd = Bundle.find(ontext, 5678);bnd.add(bs);ontext.omplete();The bitstream will be inluded in the bundle, sine update doesn't need to be alledWhat's In Memory?Instantiating some ontent objets also auses other ontent objets to be loaded into memory.Instantiating a Bitstream objet auses the appropriate BitstreamFormat objet to be instantiated. Of oursethe Bitstream objet does not load the underlying bits from the bitstream store into memory!Instantiating a Bundle objet auses the appropriate Bitstream objets (and hene BitstreamFormats) to beinstantiated.Instantiating an Item objet auses the appropriate Bundle objets (et.) and hene BitstreamFormats to beinstantiated. All the Dublin Core metadata assoiated with that item are also loaded into memory.The reasoning behind this is that for the vast majority of ases, anyone instantiating an item objet is going toneed information about the bundles and bitstreams within it, and this methodology allows that to be done inthe most e�ient way and is simple for the aller. For example, in the Web UI, the servlet (ontroller) needsto pass information about an item to the viewer (JSP), whih needs to have all the information in-memory todisplay the item without further aesses to the database whih may ause errors mid-display.You do not need to worry about multiple in-memory instantiations of the same objet, or any inonsistentiesthat may result; the Context objet keeps a ahe of the instantiated objets. The �nd methods of lasses inorg.dspae.ontent will use a ahed objet if one exists.It may be that in enough ases this automati instantiation of ontained objets redues performane in sit-uations where it is important; if this proves to be true the API may be hanged in the future to inlude aloadContents method or somesuh, or perhaps a Boolean parameter indiating what to do will be added to the�nd methods.When a Context objet is ompleted, aborted or garbage-olleted, any objets instantiated using that on-text are invalidated and should not be used (in muh the same way an AWT button is invalid if the windowontaining it is destroyed).Dublin Core MetadataThe DCValue lass is a simple ontainer that represents a single Dublin Core element, optional quali�er, valueand language. Note that as of DSpae 1.4 the MetadataValue and assoiated lasses are preferred (see Supportfor Other Metadata Shemas). The other lasses starting with DC are utility lasses for handling types of datain Dublin Core, suh as people's names and dates. As supplied, the DSpae registry of elements and quali�ersorresponds to the Library Appliation Pro�le for Dublin Core. It should be noted that these utility lassesassume that the values will be in a ertain syntax, whih will be true for all data generated within the DSpaesystem, but sine Dublin Core does not always de�ne strit syntax, this may not be true for Dublin Coreoriginating outside DSpae.Below is the spei� syntax that DSpae expets various �elds to adhere to:
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Element Quali�er Syntax Helper Classdate Any or unquali�ed ISO 8601 in the UTC time zone, with eitheryear, month, day, or seond preision. Exam-ples:20002002-102002-08-141999-01-01T14:35:23Z

DCDate
ontributor Any or unquali�er In general last name, then a omma, then �rstnames, then any additional information like"Jr.". If the ontributor is an organization,then simply the name. Examples:Doe, JohnSmith, John Jr.van Dyke, DikMassahusetts Institute of Tehnology

DCPersonName
language iso A two letter ode taken ISO 639, followed op-tionally by a two letter ountry ode takenfrom ISO 3166. Examples:enfren_US

DCLanguage
relation ispartofseries The series name, following by a semiolon fol-lowed by the number in that series. Alterna-tively, just free text.MIT-TR; 1234My Report Series; ABC-1234NS1234

DCSeriesNumber
Table 7.3: Dublin Core API



CHAPTER 7. ARCHITECTURE 93Support for Other Metadata ShemasTo support additional metadata shemas a new set of metadata lasses have been added. These are bakwardsompatible with the DC lasses and should be used rather than the DC spei� lasses whereever possible. Notethat hierarhial metadata shemas are not urrently supported, only �at shemas (suh as DC) are able to bede�ned.The MetadataField lass desribes a metadata �eld by shema, element and optional quali�er. The value of aMetadataField is desribed by a MetadataValue whih is roughly equivalent to the older DCValue lass. Finallythe MetadataShema lass is used to desribe supported shemas. The DC shema is supported by default.Refer to the javado for method details.Pakager PluginsThe Pakager plugins let you ingest a pakage to reate a new DSpae Objet, and disseminate a ontentObjet as a pakage. A pakage is simply a data stream; its ontents are de�ned by the pakager plugin'simplementation.To ingest an objet, whih is urrently only implemented for Items, the sequene of operations is:1. Get an instane of the hosen PakageIngester plugin.2. Loate a Colletion in whih to reate the new Item.3. Call its ingest method, and get bak a WorkspaeItem.The pakager also takes a PakageParameters objet, whih is a property list of parameters spei� to thatpakager whih might be passed in from the user interfae.Here is an example pakage ingestion ode fragment:Colletion olletion = find target olletionInputStream soure = ...;PakageParameters params = ...;String liense = null;PakageIngester sip = (PakageIngester) PluginManager.getNamedPlugin(PakageIngester.lass, pakageType);WorkspaeItem wi = sip.ingest(ontext, olletion, soure, params, liense);Here is an example of a pakage dissemination:OutputStream destination = ...;PakageParameters params = ...;DSpaeObjet dso = ...;PakageIngester dip = (PakageDisseminator) PluginManager.getNamedPlugin(PakageDisseminator.lass, pakageType);dip.disseminate(ontext, dso, params, destination);7.3.3 Plugin ManagerThe PluginManager is a very simple omponent ontainer. It reates and organizes omponents (plugins), andhelps selet a plugin in the ases where there are many possible hoies. It also gives some limited ontrol overthe lifeyle of a plugin.



CHAPTER 7. ARCHITECTURE 94ConeptsThe following terms are important in understanding the rest of this setion:Plugin Interfae A Java interfae, the de�ning harateristi of a plugin. The onsumer of a plugin asks forits plugin by interfae.Plugin a.k.a. Component, this is an instane of a lass that implements a ertain interfae. It is interhangeablewith other implementations, so that any of them may be "`plugged in"', hene the name. A Plugin is aninstane of any lass that implements the plugin interfae.Implementation Class The atual lass of a plugin.It may implement several plugin interfaes, but must implement at least one.Name Plugin implementations an be distinguished from eah other by name, a short String meant to sym-bolially represent the implementation lass. They are alled "`named plugins"'.Plugins only need to be named when the aller has to make an ative hoie between them.SelfNamedPlugin lass Plugins that extend the SelfNamedPlugin lass an take advantage of additionalfeatures of the Plugin Manager.Any lass an be managed as a plugin, so it is not neessary, just possible.Reusable Reusable plugins are only instantiated one, and the Plugin Manager returns the same (ahed)instane whenever that same plugin is requested again. This behavior an be turned o� if desired.Using the Plugin ManagerTypes of Plugin The Plugin Manager supports three di�erent patterns of usage:1. Singleton PluginsThere is only one implementation lass for the plugin. It is indiated in the on�guration. This type ofplugin hooses an implementations of a servie, for the entire system, at on�guration time. Your applia-tion just fethes the plugin for that interfae and gets the on�gured-in hoie. See the getSinglePlugin()method.2. Sequene PluginsYou need a sequene or series of plugins, to implement a mehanism like Stakable Authentiation or apipeline, where eah plugin is alled in order to ontribute its implementation of a proess to the whole.The Plugin Manager supports this by letting you on�gure a sequene of plugins for a given interfae. Seethe getPluginSequene() method.3. Named PluginsUse a named plugin when the appliation has to hoose one plugin implementation out of many availableones. Eah implementation is bound to one or more names (symboli identi�ers) in the on�guration.The name is just a string to be assoiated with the ombination of implementation lass and interfae.It may ontain any haraters exept for omma (,) and equals (=). It may ontain embedded spaes.Comma is a speial harater used to separate names in the on�guration entry.Names must be unique within an interfae: No plugin lasses implementing the same interfae may havethe same name.Think of plugin names as a ontrolled voabulary � for a given plugin interfae, there is a set of names forwhih plugins an be found. The designer of a Named Plugin interfae is responsible for deiding whatthe name means and how to derive it; for example, names of metadata rosswalk plugins may desribethe target metadata format.See the getNamedPlugin() method and the getPluginNames() methods.



CHAPTER 7. ARCHITECTURE 95Self-Named Plugins Named plugins an get their names either from the on�guration or, for a variant alledself-named plugins, from within the plugin itself.Self-named plugins are neessary beause one plugin implementation an be on�gured itself to take on many"`personalities"', eah of whih deserves its own plugin name. It is already managing its own on�guration foreah of these personalities, so it makes sense to allow it to export them to the Plugin Manager rather thanexpeting the plugin on�guration to be kept in syn with it own on�guration.An example helps larify the point: There is a named plugin that does rosswalks, all it CrosswalkPlugin. Ithas several implementations that rosswalk some kind of metadata. Now we add a new plugin whih uses XSLstylesheet transformation (XSLT) to rosswalk many types of metadata � so the single plugin an at like manydi�erent plugins, depending on whih stylesheet it employs.This XSLT-rosswalk plugin has its own on�guration that maps a Plugin Name to a stylesheet � it has to,sine of ourse the Plugin Manager doesn't know anything about stylesheets. It beomes a self-named plugin,so that it reads its on�guration data, gets the list of names to whih it an respond, and passes those on tothe Plugin Manager.When the Plugin Manager reates an instane of the XSLT-rosswalk, it reords the Plugin Name that wasresponsible for that instane. The plugin an look at that Name later in order to on�gure itself orretly for theName that reated it. This mehanism is all part of the SelfNamedPlugin lass whih is part of any self-namedplugin.Obtaining a Plugin Instane The most ommon thing you will do with the Plugin Manager is obtain aninstane of a plugin. To request a plugin, you must always speify the plugin interfae you want. You will alsosupply a name when asking for a named plugin.A sequene plugin is returned as an array of Objets sine it is atually an ordered list of plugins.See the getSinglePlugin(), getPluginSequene(), getNamedPlugin() methods.Lifeyle Management When PluginManager ful�lls a request for a plugin, it heks whether the imple-mentation lass is reusable; if so, it reates one instane of that lass and returns it for every subsequent requestfor that interfae and name. If it is not reusable, a new instane is always reated.For reasons that will beome lear later, the manager atually ahes a separate instane of an implementationlass for eah name under whih it an be requested.You an ask the PluginManager to forget about (deahe) a plugin instane, by releasing it. See the Plugin-Manager.releasePlugin() method. The manager will drop its referene to the plugin so the garbage olletor anrelaim it. The next time that plugin/name ombination is requested, it will reate a new instane.Getting Meta-Information The PluginManager an list all the names of the Named Plugins whih imple-ment an interfae. You may need this, for example, to implement a menu in a user interfae that presents ahoie among all possible plugins. See the getPluginNames() method.Note that it only returns the plugin name, so if you need a more sophistiated or meaningful "`label"' (i.e. akey into the I18N message atalog) then you should add a method to the plugin itself to return that.ImplementationNote: The PluginManager refers to interfaes and lasses internally only by their names whenever possible, toavoid loading lasses until absolutely neessary (i.e. to reate an instane). As you'll see below, self-namedlasses still have to be loaded to query them for names, but for the most part it an avoid loading lasses. Thissaves a lot of time at start-up and keeps the JVM memory footprint down, too. As the Plugin Manager getsused for more lasses, this will beome a greater onern.The only downside of "`on-demand"' loading is that errors in the on�guration don't get disovered right away.The solution is to all the hekCon�guration() method after making any hanges to the on�guration.



CHAPTER 7. ARCHITECTURE 96PluginManager Class The PluginManager lass is your main interfae to the Plugin Manager. It behaveslike a fatory lass that never gets instantiated, so its publi methods are stati.Here are the publi methods, followed by explanations:
• stati Objet getSinglePlugin(Class intfae) throws PluginConfigurationError;Returns an instane of the singleton (single) plugin implementing the given interfae. There must beexatly one single plugin on�gured for this interfae, otherwise the PluginCon�gurationError is thrown.Note that this is the only "get plugin" method whih throws an exeption. It is typially used at initial-ization time to set up a permanent part of the system so any failure is fatal.See the plugin.single on�guration key for on�guration details.
• stati Objet[℄ getPluginSequene(Class intfae);Returns instanes of all plugins that implement the interfae intfae, in an Array. Returns an empty arrayif no there are no mathing plugins.The order of the plugins in the array is the same as their lass names in the on�guration's value �eld.See the plugin.sequene on�guration key for on�guration details.
• stati Objet getNamedPlugin(Class intfae, String name);Returns an instane of a plugin that implements the interfae intfae and is bound to a name mathingname. If there is no mathing plugin, it returns null. The names are mathed by String.equals().See the plugin.named and plugin.selfnamed on�guration keys for on�guration details.
• stati void releasePlugin(Objet plugin);Tells the Plugin Manager to let go of any referenes to a reusable plugin, to prevent it from being givenout again and to allow the objet to be garbage-olleted. Call this when a plugin instane must be takenout of irulation.
• stati String[℄ getAllPluginNames(Class intfae);Returns all of the names under whih a named plugin implementing the interfae intfae an be requested(with getNamedPlugin()). The array is empty if there are no mathes. Use this to populate a menu ofplugins for interative seletion, or to doument what the possible hoies are.The names are NOT returned in any preditable order, so you may wish to sort them �rst.Note: Sine a plugin may be bound to more than one name, the list of names this returns does notrepresent the list of plugins. To get the list of unique implementation lasses orresponding to the names,you might have to eliminate dupliates (i.e. reate a Set of lasses).
• stati void hekConfiguration();Validates the keys in the DSpae Con�gurationManager pertaining to the Plugin Manager and reportsany errors by logging them. This is intended to be used interatively by a DSpae administrator, to hekthe on�guration �le after modifying it. See the setion about validating on�guration for details.SelfNamedPlugin Class A named plugin implementation must extend this lass if it wants to supply itsown Plugin Name(s). See Self-Named Plugins for why this is sometimes neessary.abstrat lass SelfNamedPlugin{ // Your lass must override this:// Return all names by whih this plugin should be known.publi stati String[℄ getPluginNames();// Returns the name under whih this instane was reated.



CHAPTER 7. ARCHITECTURE 97// This is implemented by SelfNamedPlugin and should NOT be overridden.publi String getPluginInstaneName();}Errors and Exeptionspubli lass PluginConfigurationError extends Error{ publi PluginConfigurationError(String message);}An error of this type means the aller asked for a single plugin, but either there was no single plugin on�guredmathing that interfae, or there was more than one. Either ase auses a fatal on�guration error.publi lass PluginInstantiationExeption extends RuntimeExeption{ publi PluginInstantiationExeption(String msg, Throwable ause)}This exeption indiates a fatal error when instantiating a plugin lass. It should only be thrown when somethingunexpeted happens in the ourse of instantiating a plugin, e.g. an aess error, lass not found, et. Simplynot �nding a lass in the on�guration is not an exeption.This is a RuntimeExeption so it doesn't have to be delared, and an be passed all the way up to a generalizedfatal exeption handler.Con�guring PluginsAll of the Plugin Manager's on�guration omes from the DSpae Con�guration Manager, whih is a JavaProperties map. You an on�gure these harateristis of eah plugin:1. Interfae: Classname of the Java interfae whih de�nes the plugin, inluding pakage name. e.g.org.dspae.app.mediafilter.MediaFilter2. Implementation Class: Classname of the implementation lass, inluding pakage. e.g.org.dspae.app.mediafilter.PDFFilter3. Names: (Named plugins only) There are two ways to bind names to plugins: listing them in the valueof a plugin.named.interfae key, or on�guring a lass in plugin.selfnamed.interfae whih extends theSelfNamedPlugin lass.4. Reusable option: (Optional) This is delared in a plugin.reusable on�guration line. Plugins are reusableby default, so you only need to on�gure the non-reusable ones.Con�guring Singleton (Single) Plugins This entry on�gures a Single Plugin for use with getSinglePlu-gin():plugin.single.interfae = lassnameFor example, this on�gures the lass org.dspae.heker.SimpleDispather as the plugin for interfaeorg.dspae.heker.BitstreamDispather:plugin.single.org.dspae.heker.BitstreamDispather=org.dspae.heker.SimpleDispather



CHAPTER 7. ARCHITECTURE 98Con�guring Sequene of Plugins This kind of on�guration entry de�nes a Sequene Plugin, whih isbound to a sequene of implementation lasses. The key identi�es the interfae, and the value is a omma-separated list of lassnames:plugin.sequene.interfae = lassname, ...The plugins are returned by getPluginSequene() in the same order as their lasses are listed in the on�gurationvalue.For example, this entry on�gures Stakable Authentiation with three implementation lasses:plugin.sequene.org.dspae.eperson.AuthentiationMethod = \org.dspae.eperson.X509Authentiation, \org.dspae.eperson.PasswordAuthentiation, \edu.mit.dspae.MITSpeialGroupCon�guring Named Plugins There are two ways of on�guring named plugins:1. Plugins Named in the Con�gurationA named plugin whih gets its name(s) from the on�guration is listed in this kind of entry:plugin.named.interfae = lassname = name [ , name.. ℄ [ lassname = name.. ℄The syntax of the on�guration value is: lassname, followed by an equal-sign and then at least one pluginname. Bind more names to the same implementation lass by by adding them here, separated by ommas.Names may inlude any harater other than omma (,) and equal-sign (=).For example, this entry reates one plugin with the names GIF, JPEG, and image/png, and another withthe name TeX:plugin.named.org.dspae.app.mediafilter.MediaFilter = \org.dspae.app.mediafilter.JPEGFilter = GIF, JPEG, image/png \org.dspae.app.mediafilter.TeXFilter = TeXThis example shows a plugin name with an embedded whitespae harater. Sine omma (,) is theseparator harater between plugin names, spaes are legal (between words of a name; leading and trailingspaes are ignored).This plugin is bound to the names "`Adobe PDF"', "`PDF"', and "`Portable Doument Format"'.plugin.named.org.dspae.app.mediafilter.MediaFilter = \org.dspae.app.mediafilter.TeXFilter = TeX \org.dspae.app.mediafilter.PDFFilter = Adobe PDF, PDF, Portable Doument FormatNOTE: Sine there an only be one key with plugin.named. followed by the interfae name in theon�guration, all of the plugin implementations must be on�gured in that entry.2. Self-Named PluginsSine a self-named plugin supplies its own names through a stati method all, the on�guration only hasto inlude its interfae and lassname:plugin.selfnamed.interfae = lassname [ , lassname.. ℄



CHAPTER 7. ARCHITECTURE 99The following example �rst demonstrates how the plugin lass, XsltDisseminationCrosswalk is on�guredto implement its own names "`MODS"' and "`DublinCore"'. These ome from the keys starting withrosswalk.dissemination.stylesheet.. The value is a stylesheet �le.The lass is then on�gured as a self-named plugin:rosswalk.dissemination.stylesheet.DublinCore = xwalk/TESTDIM-2-DC_opy.xslrosswalk.dissemination.stylesheet.MODS = xwalk/mods.xslplugin.selfnamed.rosswalk.org.dspae.ontent.metadata.DisseminationCrosswalk = \org.dspae.ontent.metadata.MODSDisseminationCrosswalk, \org.dspae.ontent.metadata.XsltDisseminationCrosswalkNOTE: Sine there an only be one key with plugin.selfnamed. followed by the interfae name in theon�guration, all of the plugin implementations must be on�gured in that entry. The MODSDissemina-tionCrosswalk lass is only shown to illustrate this point.Con�guring the Reusable Status of a Plugin Plugins are assumed to be reusable by default, so you onlyneed to on�gure the ones whih you would prefer not to be reusable. The format is as follows:plugin.reusable.lassname = ( true | false )For example, this marks the PDF plugin from the example above as non-reusable:plugin.reusable.org.dspae.app.mediafilter.PDFFilter = falseValidating the Con�gurationThe Plugin Manager is very sensitive to mistakes in the DSpae on�guration. Subtle errors an have unexpetedonsequnes that are hard to detet: for example, if there are two "`plugin.single"' entries for the same interfae,one of them will be silently ignored.To validate the Plugin Manager on�guration, all the PluginManager.hekCon�guration() method. It looksfor the following mistakes:
• Any dupliate keys starting with "`plugin."'.
• Keys starting plugin.single, plugin.sequene, plugin.named, and plugin.selfnamed that don't inlude avalid interfae.
• Classnames in the on�guration values that don't exist, or don't implement the plugin interfae in thekey.
• Classes delared in plugin.selfnamed lines that don't extend the SelfNamedPlugin lass.
• Any name ollisions among named plugins for a given interfae.
• Named plugin on�guration entries without any names.
• Classnames mentioned in plugin.reusable keys must exist and have been on�gured as a plugin implemen-tation lass.The PluginManager lass also has a main() method whih simply runs hekCon�guration(), so you an invokeit from the ommand line to test the validity of plugin on�guration hanges.Eventually, someone should develop a general on�guration-�le sanity heker for DSpae, whih would just allPluginManager.hekCon�guration().



CHAPTER 7. ARCHITECTURE 100Use CasesHere are some usage examples to illustrate how the Plugin Manager works.Managing the MediaFilter plugins transparently The existing DSpae 1.3 MediaFilterManager imple-mentation have been largely replaed by the Plugin Manager. The MediaFilter lasses beome plugins namedin the on�guration. Refer to the on�guration guide for further details.A Singleton Plugin This shows how to on�gure and aess a single anonymous plugin, suh as the Bit-streamDispather plugin:Con�guration:plugin.single.org.dspae.heker.BitstreamDispather=org.dspae.heker.SimpleDispatherThe following ode fragment shows how dispather, the servie objet, is initialized and used:BitstreamDispather dispather =(BitstreamDispather)PluginManager.getSinglePlugin(BitstreamDispather.lass);int id = dispather.next();while (id != BitstreamDispather.SENTINEL){ /* do some proessing here*/id = dispather.next();}Plugin that Names Itself This rosswalk plugin ats like many di�erent plugins sine it is on�gured withdi�erent XSL translation stylesheets. Sine it already gets eah of its stylesheets out of the DSpae on�guration,it makes sense to have the plugin give PluginManager the names to whih it answers instead of foring someoneto on�gure those names in two plaes (and try to keep them synhronized).NOTE: Remember how getPlugin() ahes a separate instane of an implementation lass for every name boundto it? This is why: the instane an look at the name under whih it was invoked and on�gure itself spei�allyfor that name. Sine the instane for eah name might be di�erent, the Plugin Manager has to ahe a separateinstane for eah name.Here is the on�guration �le listing both the plugin's own on�guration and the PluginManager on�g line:rosswalk.dissemination.stylesheet.DublinCore = xwalk/TESTDIM-2-DC_opy.xslrosswalk.dissemination.stylesheet.MODS = xwalk/mods.xslplugin.selfnamed.org.dspae.ontent.metadata.DisseminationCrosswalk = \org.dspae.ontent.metadata.XsltDisseminationCrosswalkThis look into the implementation shows how it �nds on�guration entries to populate the array of plugin namesreturned by the getPluginNames() method. Also note, in the getStylesheet() method, how it uses the pluginname that reated the urrent instane (returned by getPluginInstaneName()) to �nd the orret stylesheet.publi lass XsltDisseminationCrosswalk extends SelfNamedPlugin{



CHAPTER 7. ARCHITECTURE 101....private final String prefix = "rosswalk.dissemination.stylesheet.";....publi stati String[℄ getPluginNames(){ List aliasList = new ArrayList();Enumeration pe = ConfigurationManager.propertyNames();while (pe.hasMoreElements()){ String key = (String)pe.nextElement();if (key.startsWith(prefix))aliasList.add(key.substring(prefix.length()));}return (String[℄)aliasList.toArray(new String[aliasList.size()℄);}// get the rosswalk stylesheet for an instane of the plugin:private String getStylesheet(){ return ConfigurationManager.getProperty(prefix + getPluginInstaneName());}}Stakable Authentiation The Stakable Authentiation mehanism needs to know all of the plugins on-�gured for the interfae, in the order of on�guration, sine order is signi�ant. It gets a Sequene Plugin fromthe Plugin Manager. Refer to the on�guration guide for further details.7.3.4 Work�ow SystemThe primary lasses are: The work�ow system models the states of an Item in a state mahine with 5 statesClass Contentorg.dspae.ontent.WorkspaeItem ontains an Item before it enters a work�oworg.dspae.work�ow.Work�owItem ontains an Item while in a work�oworg.dspae.work�ow.Work�owManager responds to events, manages the Work�owItem statesorg.dspae.ontent.Colletion ontains List of de�ned work�ow stepsorg.dspae.eperson.Group people who an perform work�ow tasks are de�ned in EPerson Groupsorg.dspae.ore.Email used to email messages to Group members and submittersTable 7.4: Work�ow System - primary lasses(SUBMIT, STEP_1, STEP_2, STEP_3, ARCHIVE.) These are the three optional steps where the item anbe viewed and orreted by di�erent groups of people. Atually, 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 primarystates.The Work�owManager is invoked by events. While an Item is being submitted, it is held by a WorkspaeItem.Calling the start() method in the Work�owManager onverts a WorkspaeItem to a Work�owItem, and beginsproessing the Work�owItem's state. Sine all three steps of the work�ow are optional, if no steps are de�ned,then the Item is simply arhived.



CHAPTER 7. ARCHITECTURE 102Work�ows are set per Colletion, and steps are de�ned by reating orresponding entries in the List namedwork�owGroup. If you wish the work�ow to have a step 1, use the administration tools for Colletions toreate a work�ow Group with members who you want to be able to view and approve the Item, and thework�owGroup[0℄ beomes set with the ID of that Group.If a step is de�ned in a Colletion's work�ow, then the Work�owItem's state is set to that step_POOL.This pooled state is the Work�owItem waiting for an EPerson in that group to laim the step's task for thatWork�owItem. The Work�owManager emails the members of that Group notifying them that there is a taskto be performed (the text is de�ned in on�g/emails,) and when an EPerson goes to their 'My DSpae' pageto laim the task, the Work�owManager is invoked with a laim event, and the Work�owItem's state advanesfrom STEP_x_POOL to STEP_x (where x is the orresponding step.) The EPerson an also generate an'unlaim' event, returning the Work�owItem to the STEP_x_POOL.Other events the Work�owManager handles are advane(), whih advanes the Work�owItem to the next state.If there are no further states, then the Work�owItem is removed, and the Item is then arhived. An EPersonperforming one of the tasks an rejet the Item, whih stops the work�ow, rebuilds the WorkspaeItem for itand sends a rejetion note to the submitter. More drastially, an abort() event is generated by the admin toolsto anel a work�ow outright.7.3.5 Administration ToolkitThe org.dspae.administer pakage ontains some lasses for administering a DSpae system that are not gen-erally needed by most appliations.The CreateAdministrator lass is a simple ommand-line tool, exeuted via /dspae/bin/reate-administrator,that reates an administrator e-person with information entered from standard input. This is generally usedonly one when a DSpae system is initially installed, to reate an initial administrator who an then use theWeb administration UI to further set up the system. This sript does not hek for authorization, sine it istypially run before there are any e-people to authorize! Sine it must be run as a ommand-line tool on theserver mahine, generally this shouldn't ause a problem. A possibility is to have the sript only operate whenthere are no e-people in the system already, though in general, someone with aess to ommand-line sripts onyour server is probably in a position to do what they want anyway!The DCType lass is similar to the org.dspae.ontent.BitstreamFormat lass. It represents an entry in theDublin Core type registry, that is, a partiular element and quali�er, or unquali�ed element. It is in the admin-ister pakage beause it is only generally required when manipulating the registry itself. Elements and quali�ersare spei�ed as literals in org.dspae.ontent.Item methods and the org.dspae.ontent.DCValue lass. Onlyadministrators may modify the Dublin Core type registry.The org.dspae.administer.RegistryLoader lass ontains methods for initialising the Dublin Core type registryand bitstream format registry with entries in an XML �le. Typially this is exeuted via the ommand lineduring the build proess (see build.xml in the soure.) To see examples of the XML formats, see the �les inon�g/registries in the soure diretory. There is no XML shema, they aren't validated stritly when loadedin.7.3.6 E-person/Group ManagerDSpae keeps trak of registered users with the org.dspae.eperson.EPerson lass. The lass has methods toreate and manipulate an EPerson suh as get and set methods for �rst and last names, email, and password.(Atually, there is no getPassword() method�an MD5 hash of the password is stored, and an only be veri�edwith the hekPassword() method.) There are �nd methods to �nd an EPerson by email (whih is assumed tobe unique,) or to �nd all EPeople in the system.The EPerson objet should probably be reworked to allow for easy expansion; the urrent EPerson objettraks pretty muh only what MIT was interested in traking - �rst and last names, email, phone. The aess



CHAPTER 7. ARCHITECTURE 103methods are hardoded and should probably be replaed with methods to aess arbitrary name/value pairs forinstitutions that wish to ustomize what EPerson information is stored.Groups are simply lists of EPerson objets. Other than membership, Group objets have only one otherattribute: a name. Group names must be unique, so we have adopted naming onventions where the roleof the group is its name, suh as COLLECTION_100_ADD. Groups add and remove EPerson objets withaddMember() and removeMember() methods. One important thing to know about groups is that they storetheir membership in memory until the update() method is alled - so when modifying a group's membershipdon't forget to invoke update() or your hanges will be lost! Sine group membership is used heavily by theauthorization system a fast isMember() method is also provided.Another kind of Group is also implemented in DSpae�speial Groups. The Context objet for eah sessionarries around a List of Group IDs that the user is also a member of�urrently the MITUser Group ID is addedto the list of a user's speial groups if ertain IP address or erti�ate riteria are met.7.3.7 AuthorizationThe primary lasses are: The authorization system is based on the lassi 'polie state' model of seurity; noorg.dspae.authorize.AuthorizeManager does all authorization, heking poliies against Groupsorg.dspae.authorize.ResourePoliy de�nes all allowable ations for an objetorg.dspae.eperson.Group all poliies are de�ned in terms of EPerson GroupsTable 7.5: Authorization - primary lassesation is allowed unless it is expressed in a poliy. The poliies are attahed to resoures (hene the nameResourePoliy,) and detail who an perform that ation. The resoure an be any of the DSpae objettypes, listed in org.dspae.ore.Constants (BITSTREAM, ITEM, COLLECTION, et.) The 'who' is made upof EPerson groups. The ations are also in Constants.java (READ, WRITE, ADD, et.) The only non-obviousations are ADD and REMOVE, whih are authorizations for ontainer objets. To be able to reate an Item,you must have ADD permission in a Colletion, whih ontains Items. (Communities, Colletions, Items, andBundles are all ontainer objets.)Currently most of the read poliy heking is done with items�ommunities and olletions are assumed tobe openly readable, but items and their bitstreams are heked. Separate poliy heks for items and theirbitstreams enables poliies that allow publily readable items, but parts of their ontent may be restrited toertain groups.The AuthorizeManager lass' authorizeAtion(Context, objet, ation) is the primary soure of all authorizationin the system. It gets a list of all of the ResourePoliies in the system that math the objet and ation. It theniterates through the poliies, extrating the EPerson Group from eah poliy, and heks to see if the EPersonIDfrom the Context is a member of any of those groups. If all of the poliies are queried and no permission isfound, then an AuthorizeExeption is thrown. An authorizeAtion() method is also supplied that returns aboolean for appliations that require higher performane.ResourePoliies are very simple, and there are quite a lot of them. Eah an only list a single group, asingle ation, and a single objet. So eah objet will likely have several poliies, and if multiple groups sharepermissions for ations on an objet, eah group will get its own poliy. (It's a good thing they're small.)Speial GroupsAll users are assumed to be part of the publi group (ID=0.) DSpae admins (ID=1) are automatially part ofall groups, muh like super-users in the Unix OS. The Context objet also arries around a List of speial groups,whih are also �rst heked for membership. These speial groups are used at MIT to indiate membership in



CHAPTER 7. ARCHITECTURE 104the MIT ommunity, something that is very di�ult to enumerate in the database! When a user logs in withan MIT erti�ate or with an MIT IP address, the login ode adds this MIT user group to the user's Context.Misellaneous Authorization NotesWhere do items get their read poliies? From the their olletion's read poliy. There one was a separateitem read default poliy in eah olletion, and perhaps there will be again sine it appears that administratorsare notoriously bad at de�ning olletion's read poliies. There is also ode in plae to enable poliies thatare timed�have a start and end date. However, the admin tools to enable these sorts of poliies have not beenwritten.7.3.8 Handle Manager/Handle PluginThe org.dspae.handle pakage ontains two lasses; HandleManager is used to reate and look up Handles, andHandlePlugin is used to expose and resolve DSpae Handles for the outside world via the CNRI Handle Serverode.Handles are stored internally in the handle database table in the form:1721.123/4567Typially when they are used outside of the system they are displayed in either URI or "`URL proxy"' forms:hdl:1721.123/4567http://hdl.handle.net/1721.123/4567It is the responsibility of the aller to extrat the basi form from whihever displayed form is used.The handle table maps these Handles to resoure type/resoure ID pairs, where resoure type is a value fromorg.dspae.ore.Constants and resoure ID is the internal identi�er (database primary key) of the objet. Thisallows Handles to be assigned to any type of objet in the system, though as explained in the funtional overview,only ommunities, olletions and items are presently assigned Handles.HandleManager ontains stati methods for:
• Creating a Handle
• Finding the Handle for a DSpaeObjet, though this is usually only invoked by the objet itself, sineDSpaeObjet has a getHandle method
• Retrieving the DSpaeObjet identi�ed by a partiular Handle
• Obtaining displayable forms of the Handle (URI or "`proxy URL"').HandlePlugin is a simple implementation of the Handle Server's net.handle.hdllib.HandleStorage interfae. Itonly implements the basi Handle retrieval methods, whih get information from the handle database table.The CNRI Handle Server is on�gured to use this plug-in via its on�g.dt �le.Note that sine the Handle server runs as a separate JVM to the DSpae Web appliations, it uses a sep-arate 'Log4J' on�guration, sine Log4J does not support multiple JVMs using the same daily rolling logs.This alternative on�guration is held as a template in /dspae/on�g/templates/log4j-handle-plugin.properties,written to /dspae/on�g/log4j-handle-plugin.properties by the install-on�gs sript. The /dspae/bin/start-handle-server sript passes in the appropriate ommand line parameters so that the Handle server uses thison�guration.



CHAPTER 7. ARCHITECTURE 1057.3.9 SearhDSpae's searh ode is a simple API whih urrently wraps the Luene searh engine. The �rst half of thesearh task is indexing, and org.dspae.searh.DSIndexer is the indexing lass, whih ontains indexContent()whih if passed an Item, Community, or Colletion, will add that ontent's �elds to the index. The methodsunIndexContent() and reIndexContent() remove and update ontent's index information. The DSIndexer lassalso has a main() method whih will rebuild the index ompletely. This is invoked by the dspae/bin/index-allsript. The intent was for the main() method to be invoked on a regular basis to avoid index orruption, butwe have had no problem with that so far.Whih �elds are indexed by DSIndexer? These �elds are de�ned in dspae.fg in the setion "`Fields to indexfor searh"' as name-value-pairs. The name must be unique in the form searh.index.i (i is an arbitrary positivenumber). The value on the right side has a unique value again, whih an be referened in searh-form (e.g. title,author). Then omes the metadata element whih is indexed. '*' is a wildard whih inludes all subelements.For example:searh.index.4 = keyword:d.subjet.*tells the indexer to reate a keyword index ontaining all d.subjet element values. Sine the wildard ('*')harater was used in plae of a quali�er, all subjet metadata �elds will be indexed (e.g. d.subjet.other,d.subjet.lsh, et)-By default, the �elds shown in the Indexed Fields setion below are indexed. These are hardoded in theDSIndexer lass. If any searh.index.i items are spei�ed in dspae.fg these are used rather than these hardoded�elds.The query lass DSQuery ontains the three �avors of doQuery() methods�one searhes the DSpae site, and theother two restrit searhes to Colletions and Communities. The results from a query are returned as three listsof handles; eah list represents a type of result. One list is a list of Items with mathes, and the other two areColletions and Communities that math. This separation allows the UI to handle the types of results graefullywithout resolving all of the handles �rst to see what kind of ontent the handle points to. The DSQuery lassalso has a main() method for debugging via ommand-line searhes.Our Luene ImplementationCurrently we have our own Analyzer and Tokenizer lasses (DSAnalyzer and DSTokenizer) to ustomize ourindexing. They invoke the stemming and stop word features within Luene. We reate an IndexReader foreah query, whih we now realize isn't the most e�ient use of resoures - we seem to run out of �lehandles onreally heavy loads. (A wildard query an open many �lehandles!) Sine Luene is thread-safe, a better futureimplementation would be to have a single Luene IndexReader shared by all queries, and then is invalidatedand re-opened when the index hanges. Future API growth ould inlude relevane sores (Luene generatesthem, but we ignore them,) and abstrations for more advaned searh onepts suh as booleans.Indexed FieldsThe DSIndexer lass shipped with DSpae indexes the Dublin Core metadata in the following way:Harvesting APIThe org.dspae.searh pakage also provides a 'harvesting' API. This allows allers to extrat information aboutitems modi�ed within a partiular timeframe, and within a partiular sope (all of DSpae, or a ommunity orolletion.) Currently this is used by the Open Arhives Initiative metadata harvesting protool appliation,and the e-mail subsription ode.The Harvest.harvest is invoked with the required sope and start and end dates. Either date an be omitted.



CHAPTER 7. ARCHITECTURE 106Searh Field Taken from Dublin Core FieldsAuthors ontributor.*reator.*desription.statementofresponsibilityTitles title.*Keywords subjet.*Abstrats desription.abstratdesription.tableofontentsSeries relation.ispartofseriesMIME types format.mimetypeSponsors desription.sponsorshipIdenti�ers identi�er.*Table 7.6: Indexed FieldsThe dates should be in the ISO8601, UTC time zone format used elsewhere in the DSpae system.HarvestedItemInfo objets are returned. These objets are simple ontainers with basi information about theitems falling within the given sope and date range. Depending on parameters passed to the harvest method,the ontainers and item �elds may have been �lled out with the IDs of ommunities and olletions ontainingan item, and the orresponding Item objet respetively. Eleting not to have these �elds �lled out means theharvest operation exeutes onsiderable faster.In ase it is required, Harvest also o�ers a method for reating a single HarvestedItemInfo objet, whih mightmake things easier for the aller.7.3.10 Browse APIThe browse API maintains indies of dates, authors, titles and subjets, and allows allers to extrat parts ofthese:Title Values of the Dublin Core element title (unquali�ed) are indexed. These are sorted in a ase-insensitivefashion, with any leading artile removed. For example:The DSpae SystemAppears under 'D' rather than 'T'.Author Values of the ontributor (any quali�er or unquali�ed) element are indexed. Sine ontributor valuestypially are in the form 'last name, �rst name', a simple ase-insensitive alphanumeri sort is used whih ordersauthors in last name order.Note that this is an index of authors, and not items by author. If four items have the same author, that authorwill appear in the index only one. Hene, the index of authors may be greater or smaller than the index oftitles; items often have more than one author, though the same author may have authored several items.The author indexing in the browse API does have limitations:
• Ideally, a name that appears as an author for more than one item would appear in the author index onlyone. For example, 'Doe, John' may be the author of tens of items. However, in pratie, author's namesoften appear in slightly di�erently forms, for example:Doe, JohnDoe, John StewartDoe, John S.



CHAPTER 7. ARCHITECTURE 107Currently, the above three names would all appear as separate entries in the author index even thoughthey may refer to the same author. In order for an author of several papers to be orretly appear onein the index, eah item must speify exatly the same form of their name, whih doesn't always happenin pratie.
• Another issue is that two authors may have the same name, even within a single institution. If this is thease they may appear as one author in the index.These issues are typially resolved in libraries with authority ontrol reords, in whih are kept a 'preferred'form of the author's name, with extra information (suh as date of birth/death) in order to distinguish betweenauthors of the same name. Maintaining suh reords is a huge task with many issues, partiularly when metadatais reeived from faulty diretly rather than trained library ataloguers. For these reasons, DSpae does not yetfeature 'authority ontrol' funtionality.Date of Issue Items are indexed by date of issue. This may be di�erent from the date that an item appearedin DSpae; many items may have been originally published elsewhere beforehand. The Dublin Core �eld usedis date.issued. The ordering of this index may be reversed so 'earliest �rst' and 'most reent �rst' orderings arepossible.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 all appear in the index adjaent to eah other, as opposed to a single 2002 entry.Sine dates in DSpae Dublin Core are in ISO8601, all in the UTC time zone, a simple alphanumeri sort issu�ient to sort by date, inluding dealing with varying granularities of date reasonably. For example:2001-12-1020022002-042002-04-052002-04-09T15:34:12Z2002-04-09T19:21:12Z2002-04-10Date Aessioned In order to determine whih items most reently appeared, rather than using the dateof issue, an item's aession date is used. This is the Dublin Core �eld date.aessioned. In other aspets thisindex is idential to the date of issue index.Items by a Partiular Author The browse API an perform is to extrat items by a partiular author.They do not have to be primary author of an item for that item to be extrated. You an speify a sope, too;that is, you an ask for items by author X in olletion Y, for example.This partiular �avour of browse is slightly simpler than the others. You annot presently speify a partiularsubset of results to be returned. The API all will simply return all of the items by a partiular author withina ertain sope.Note that the author of the item must exatly math the author passed in to the API; see the explanation aboutthe aveats of the author index browsing to see why this is the ase.Subjet Values of the Dublin Core element subjet (both unquali�ed and with any quali�er) are indexed.These are sorted in a ase-insensitive fashion.



CHAPTER 7. ARCHITECTURE 108Using the APIThe API is generally invoked by reating a BrowseSope objet, and setting the parameters for whih partiularpart of an index you want to extrat. This is then passed to the relevent Browse method all, whih returns aBrowseInfo objet whih ontains the results of the operation. The parameters set in the BrowseSope objet are:
• How many entries from the index you want
• Whether you only want entries from a partiular ommunity or olletion, or from the whole of DSpae
• Whih part of the index to start from (alled the fous of the browse). If you don't speify this, the startof the index is used
• How many entries to inlude before the fous entryTo illustrate, here is an example:
• We want 7 entries in total
• We want entries from olletion x
• We want the fous to be 'Really'
• We want 2 entries inluded before the fous.The results of invoking Browse.getItemsByTitle with the above parameters might look like this:Rabble-Rousing Rabbis From SardiniaReality TV: Love It or Hate It?FOCUS> The Really Exiting Researh VideoRereational Housework Addits: Please Visit My HouseRegional Television Variation StudiesRevenue StreamsRidiulous Example Titles: I'm Out of IdeasNote that in the ase of title and date browses, Item objets are returned as opposed to atual titles. In theseases, you an speify the 'fous' to be a spei� item, or a partial or full literal value. In the ase of a literalvalue, if no entry in the index mathes exatly, the losest math is used as the fous. It's quite reasonable tospeify a fous of a single letter, for example.Being able to speify a spei� item to start at is partiularly important with dates, sine many items mayhave the save issue date. Say 30 items in a olletion have the issue date 2002. To be able to page through theindex 20 items at a time, you need to be able to speify exatly whih item's 2002 is the fous of the browse,otherwise eah time you invoked the browse ode, the results would start at the �rst item with the issue date2002.Author browses return String objets with the atual author names. You an only speify the fous as a full orpartial literal String.Another important point to note is that presently, the browse indies ontain metadata for all items in themain arhive, regardless of authorization poliies. This means that all items in the arhive will appear to allusers when browsing. Of ourse, should the user attempt to aess a non-publi item, the usual authorizationmehanism will apply. Whether this approah is ideal is under review; implementing the browse API suh thatthe results retrieved re�et a user's level of authorization may be possible, but rather triky.



CHAPTER 7. ARCHITECTURE 109Index MaintenaneThe browse API ontains alls to add and remove items from the index, and to regenerate the indies fromsrath. In general the ontent management API invokes the neessary browse API alls to keep the browseindies in syn with what is in the arhive, so most appliations will not need to invoke those methods.If the browse index beomes inonsistent for some reason, the InitializeBrowse lass is a ommand line tool(generally invoked using the /dspae/bin/index-all shell sript) that auses the indies to be regenerated fromsrath.CaveatsPresently, the browse API is not tremendously e�ient. 'Indexing' takes the form of simply extrating therelevant Dublin Core value, normalising it (lower-asing and removing any leading artile in the ase of titles),and inserting that normalized value with the orresponding item ID in the appropriate browse database table.Database views of this table inlude olletion and ommunity IDs for browse operations with a limited sope.When a browse operation is performed, a simple SELECT query is performed, along the lines of:SELECT item_id FROM ItemsByTitle ORDER BY sort_title OFFSET 40 LIMIT 20There are two main drawbaks to this: Firstly, LIMIT and OFFSET are PostgreSQL-spei� keywords. Se-ondly, the database is still atually performing dynami sorting of the titles, so the browse ode as it standswill not sale partiularly well. The ode does ahe BrowseInfo objets, so that ommon browse operations areperformed quikly, but this is not an ideal solution.7.3.11 History ReorderThe purpose of the history subsystem is to apture a time-based reord of signi�ant hanges in DSpae, ina manner suitable for later refatoring or repurposing. Note that the history data is not expeted to provideurrent information about the arhive; it simply reords what has happened in the past.The Harmony projet desribes a simple and powerful approah for modeling temporal data. The DSpae historyframework adopts this model. The Harmony model is used by the serialization mehanism (and ultimatelyby agents who interpret the serializations); users of the History API need not be aware of it. The ontentmanagement API handles invoations of the history system. Users of the DSpae publi API do not generallyneed to use the history API.When anything of arhival interest ours in DSpae, the saveHistory method of the HistoryManager is invoked.The parameters ontains a referene to anything of arhival interest. Upon reeption of the objet, it serializesthe state of all arhive objets referred to by it, and reates Harmony-style objets and assoiations to desribethe relationships between the objets. (A simple example is given below). Note that eah arhive objet musthave a unique identi�er to allow linkage between disrete events; this is disussed under "`Unique IDs"' below.The serializations (inluding the Harmony objets and assoiations) are persisted as �les in the /dspae/history(or other on�gured) diretory. The history and historystate tables ontain simple indiies into the serializationsin the �le system.Arhival EventsThe following events are signi�ant enough to warrant history reords:
• Communities� reate/modify/delete� add/remove Colletion to/from Community

http://www.metadata.net/harmony/


CHAPTER 7. ARCHITECTURE 110
• Colletions� reate/modify/delete� add/remove Item to/from Colletion
• Items� reate/modify/delete� assign Handle to Item� modify Item ontents (Bundles, Bitstreams, metadata �elds, et)
• EPerson� reate/modify/delete
• Work�ow� Work�ow ompletedSerializationsThe serialization of an arhival objet onsists of:
• Its instane �elds (ie, non-stati, non-transient �elds)
• The serializations of assoiated objets (or referenes to these serializations).Unique IdsTo be able to trae the history of an objet, it is essential that the objet have a unique identi�er. Sine not allobjets in the system have Handles, the unique identi�ers are only weakly tied to the Handle system. Instead,the identi�er onsists of:
• an identifer for the projet
• a site id (using the handle pre�x)
• an RDBMS-based id for objetsStorageWhen an arhive objet is serialized, an objet ID and MD5 heksum are reorded. When another objetis serialized, the heksum for the serialization is mathed against existing heksums for that objet. If theheksum already exists, the objet is not stored; a referene to the objet is used instead. Note that sine noneof the serializations are deleted, referene ounting is unneessary.The history data is not initially stored in a queryable form. Two simple RDBMS tables give basi indiationsof what is stored, and where. The history table is an index of serializations with heksums and dates. Thehistory_id olumn orresponds to the �le in whih a serialization is stored. For example, if the history ID is123456, it will be stored in the �le:/dspae/history/00/12/34/123456The table also ontains the date the serialization was written and the MD5 heksum of the serialization.The historystate table is supposed to indiate the most reent serialization of any given objet.



CHAPTER 7. ARCHITECTURE 111ExampleAn item is submitted to a olletion via bulk upload. When (and if) the item is eventually added to theolletion, the history method is alled, with referenes to the item, its olletion, the e-person who performedthe bulk upload, and some indiation of the fat that it was submitted via a bulk upload.When alled, the HistoryManager does the following: It reates the following new resoures (all with uniqueids):
• An event
• A state
• An ationIt also generates the following relationshipsevent --atTime--> timeevent --hasOutput--> stateItem --inState--> statestate --ontains--> Itemation --reates--> Itemevent --hasAtion--> ationation --usesTool--> DSpae Uploadation --hasAgent--> UserThe history omponent serializes the state of all arhival objets involved (in this ase, the item, the e-person,and the olletion). It reates entries in the history database tables whih assoiate the arhival objets withthe generated serializations.CaveatsThis history system is a largely untested experiment. It also needs further doumentation. There have beenno serious e�orts to determine whether the information written by the history system, either to �les or thedatabase tables, is aurate. In partiular, the historystate table does not seem to be orretly written.7.3.12 Cheksum hekerThe arhiteture of the heker is doumented in the pakage javados, run ant publi_api, and look inbuild/publi_api/index.html.7.4 Appliation Layer7.4.1 Web User InterfaeThe DSpae Web UI is the largest and most-used omponent in the appliation layer. Built on Java Servlet andJavaServer Page tehnology, it allows end-users to aess DSpae over the Web via their Web browsers. As ofDspae 1.3.2 the UI meets both XHTML 1.0 standards and Web Aessibility Initiative (WAI) level-2 standard.It also features an administration setion, onsisting of pages intended for use by entral administrators.Presently, this part of the Web UI is not partiularly sophistiated; users of the administration setion need toknow what they are doing! Seleted parts of this may also be used by olletion [FIXME: administrators oreditors?℄



CHAPTER 7. ARCHITECTURE 112Web UI FilesThe Web UI-related �les are loated in a variety of diretories in the DSpae soure tree. Note that as of DSpaeversion 1.2, the deployment mehanism has hanged; the build proess reates easy-to-deploy Web appliationarhives (.war �les).Loation Desriptionorg.dspae.app.webui Web UI soure �lesorg.dspae.app.webui.�lter Servlet Filters (Servlet 2.3 spe)org.dspae.app.webui.jsptag Custom JSP tag lass �lesorg.dspae.app.webui.servlet Servlets for main Web UI (ontrollers)org.dspae.app.webui.util Misellaneous lasses used by the servlets and �lters[dspae-soure℄/jsp The JSP �les[dspae-soure℄/jsp/loal This is where you an plae ustomized versions of JSPs[dspae-soure℄/jsp/WEB-INF/dspae-tags.tld Custom DSpae JSP tag desriptor[dspae-soure℄/et/dspae-web.xml The Web appliation deployment desriptor. Before inluding in the .war �le,the text ��dspae.dir�� will be replaed with the DSpae installation dire-tory (referred to as [dspae℄ elsewhere in this system doumentation). Thisallows the Web appliation to pik up the DSpae on�guration and environ-ment.Table 7.7: Loations of Web UI Soure FilesThe Build ProessThe DSpae build proess onstruts aWeb appliation arhive, whih is plaed in [dspae-soure℄/build/dspae.war.The build_wars Ant target does the work. The proess works as follows:
• All the DSpae soure ode is ompiled.
• [dspae-soure℄/et/dspae-web.xml is opied to [dspae-soure℄/buildand the ��dspae.dir�� token inside it replaed with the DSpae installation diretory (dspae.dir prop-erty from dspae.fg
• The JSPs are all opied to [dspae-soure℄/build/jsp
• Customized JSPs from [dspae-soure℄/jsp/loal are opied on top of these,thus 'overriding' the default versions
• [dspae-soure℄/build/dspae.war is builtThe ontents of dspae.war are:
• (Top level) � the JSPs (ustomized versions from [dspae-soure℄/jsp/loal will have overwritten the de-faults from the DSpae soure distribution)
• WEB-INF/lasses � the ompiled DSpae lasses
• WEB-INF/lib � the third party library JAR �les from [dspae-soure℄/lib, minus servlet.jar whih will beavailable as part of Tomat (or other servlet engine)
• WEB-INF/web.xml � web deployment desriptor, opied from [dspae-soure℄/build/dspae-web.xml
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• WEB-INF/dspae-tags.tld � tag desriptorNote that this does mean there are multiple opies of the ompiled DSpae ode and third-party libraries in thesystem, so are must be taken to ensure that they are all in syn. (The storage overhead is a few megabytes,totally insigni�ant these days.) In general, when you hange any DSpae ode or JSP, it's best to do a ompleteupdate of both the installation ([dspae℄), and to rebuild and redeploy the Web UI and OAI .war �les, by runningthis in [dspae-soure℄:ant -D[dspae℄/onfig/dspae.fg updateand then following the instrutions that ommand writes to the onsole.Servlets and JSPsThe Web UI is loosely based around the MVC (model, view, ontroller) model. The ontent management APIorresponds to the model, the Java Servlets are the ontrollers, and the JSPs are the views. Interations takethe following basi form:1. An HTTP request is reeived from a browser2. The appropriate servlet is invoked, and proesses the request by invoking the DSpae business logi layerpubli API3. Depending on the outome of the proessing, the servlet invokes the appropriate JSP4. The JSP is proessed and sent to the browserThe reasons for this approah are:
• All of the proessing is done before the JSP is invoked, so any error or problem that ours does not ourhalfway through HTML rendering
• The JSPs ontain as little ode as possible, so they an be ustomized without having to delve into Javaode too muhThe org.dspae.app.webui.servlet.LoadDSpaeCon�g servlet is always loaded �rst. This is a very simple servletthat heks the dspae-on�g ontext parameter from the DSpae deployment desriptor, and uses it to loatedspae.fg. It also loads up the Log4j on�guration. It's important that this servlet is loaded �rst, sine ifanother servlet is loaded up, it will ause the system to try and load DSpae and Log4j on�gurations, neitherof whih would be found.All DSpae servlets are sublasses of the DSpaeServlet lass. The DSpaeServlet lass handles some basioperations suh as reating a DSpae Context objet (opening a database onnetion et.), authentiation anderror handling. Instead of overriding the doGet and doPost methods as one normally would for a servlet,DSpae servlets implement doDSGet or doDSPost whih have an extra ontext parameter, and allow the servletto throw various exeptions that an be handled in a standard way.The DSpae servlet proesses the ontents of the HTTP request. This might involve retrieving the results ofa searh with a query term, aessing the urrent user's eperson reord, or updating a submission in progress.Aording to the results of this proessing, the servlet must deide whih JSP should be displayed. Theservlet then �lls out the appropriate attributes in the HttpRequest objet that represents the HTTP requestbeing proessed. This is done by invoking the setAttribute method of the javax.servlet.http.HttpServletRequestobjet that is passed into the servlet from Tomat. The servlet then forwards ontrol of the request to theappropriate JSP using the JSPManager.showJSP method.



CHAPTER 7. ARCHITECTURE 114The JSPManager.showJSP method uses the standard Java servlet forwarding mehanism is then used to forwardthe HTTP request to the JSP. The JSP is proessed by Tomat and the results sent bak to the user's browser.There is an exeption to this servlet/JSP style: index.jsp, the 'home page', reeives the HTTP request diretlyfrom Tomat without a servlet being invoked �rst. This is beause in the servlet 2.3 spei�ation, there isno way to map a servlet to handle only requests made to '/'; suh a mapping results in every request beingdireted to that servlet. By default, Tomat forwards requests to '/' to index.jsp. To try and make things aslean as possible, index.jsp ontains some simple ode that would normally go in a servlet, and then forwardsto home.jsp using the JSPManager.showJSP method. This means loalized versions of the 'home page' anbe reated by plaing a ustomized home.jsp in [dspae-soure℄/jsp/loal, in the same manner as other JSPs.[dspae-soure℄/jsp/dspae-admin/index.jsp, the administration UI index page, is invoked diretly by Tomatand not through a servlet for similar reasons.At the top of eah JSP �le, right after the liense and opyright header, is doumented the appropriate attributesthat a servlet must �ll out prior to forwarding to that JSP. No validation is performed; if the servlet does not�ll out the neessary attributes, it is likely that an internal server error will our.Many JSPs ontaining forms will inlude hidden parameters that tell the servlets whih form has been �lledout. The submission UI servlet (SubmitServlet is a prime example of a servlet that deals with the input frommany di�erent JSPs. The step hidden parameter is used to inform the servlet whih form has been �lled out(whih step of submission the user has just ompleted.)Below is a detailed, sary diagram depiting the �ow of ontrol during the whole proess of proessing andresponding to an HTTP request. More information about the authentiation mehanism is mostly desribed inthe on�guration setion.Custom JSP TagsThe DSpae JSPs all use some ustom tags de�ned in /dspae/jsp/WEB-INF/dspae-tags.tld, and the orre-sponding Java lasses reside in org.dspae.app.webui.jsptag. The tags are listed below. The dspae-tags.tld �leontains detailed omments about how to use the tags, so that information is not repeated here.layout Just about every JSP uses this tag. It produes the standard HTML header and <BODY>tag. Thusthe ontent of eah JSP is nested inside a <dspae:layout> tag. The (XML-style)attributes of this tagare slightly ompliated�see dspae-tags.tld. The JSPs in the soure ode bundle also provide plenty ofexamples.sidebar Can only be used inside a layout tag, and an only be used one per JSP. The ontent between thestart and end sidebar tags is rendered in a olumn on the right-hand side of the HTML page. The ontentsan ontain further JSP tags and Java 'sriptlets'.date Displays the date represented by an org.dspae.ontent.DCDate objet. Just the one representation ofdate is rendered urrently, but this ould use the user's browser preferenes to display a loalized date inthe future.inlude Obsolete, simple tag, similar to jsp:inlude. In versions prior to DSpae 1.2, this tag would use theloally modi�ed version of a JSP if one was installed in jsp/loal. As of 1.2, the build proess now performsthis funtion, however this tag is left in for bakwards ompatibility.item Displays an item reord, inluding Dublin Core metadata and links to the bitstreams within it. Notethat the displaying of the bitstream links is simplisti, and does not take into aount any of the bundlingstruture. This is beause DSpae does not have a fully-�edged dissemination arhitetural piee yet.Displaying an item reord is done by a tag rather than a JSP for two reasons: Firstly, it happens in severalplaes (when verifying an item reord during submission or work�ow review, as well as during standard
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Figure 7.2: Flow of Control During HTTP Request Proessingitem aesses), and seondly, displaying the item turns out to be mostly ode-work rather than HTML any-way. Of ourse, the disadvantage of doing it this way is that it is slightly harder to ustomize exatly what isdisplayed from an item reord; it is neessary to edit the tag ode (org.dspae.app.webui.jsptag.ItemTag).Hopefully a better solution an be found in the future.itemlist, olletionlist, ommunitylist These tags display ordered sequenes of items, olletions and om-munities, showing minimal information but inluding a link to the page ontaining full details. Theseneed to be used in HTML tables.popup This tag is used to render a link to a pop-up page (typially a help page.) If Javasript is available, thelink will either open or pop to the front any existing DSpae pop-up window. If Javasript is not available,a standard HTML link is displayed that renders the link destination in a window named 'dspae.popup'.In graphial browsers, this usually opens a new window or re-uses an existing window of that name, butif a window is re-used it is not 'raised' whih might onfuse the user. In text browsers, following this linkwill simply replae the urrent page with the destination of the link. This obviously means that Javasripto�ers the best funtionality, but other browsers are still supported.seleteperson A tag whih produes a widget analogous to HTML <SELECT>, that allows a user to seletone or multiple e-people from a pop-up list.



CHAPTER 7. ARCHITECTURE 116sfxlink Using an item's Dublin Core metadata DSpae an display an SFX link, if an SFX server is available.This tag does so for a partiular item if the sfx.server.url property is de�ned in dspae.fg.InternationalisationThe Java Standard Tag Library v1.0 is used to speify messages in the JSPs like this:OlD:<H1>Searh Results</H1>NEW:<H1><fmt:message key="jsp.searh.results.title" /></H1>Phrases may have parameters to be passed in, to make the job of translating easier, redue the number of 'keys'and to allow translators to make the translated text �ow more appropriately for the target language.OLD:<P>Results <%= r.getFirst() %> to <%= r.getLast() %> of <%= r.getTotal() %></P>NEW:<fmt:message key="jsp.searh.results.text"><fmt:param><%= r.getFirst() %></fmt:param><fmt:param><%= r.getLast() %></fmt:param><fmt:param><%= r.getTotal() %></fmt:param></fmt:message>(Note: JSTL 1.0 does not seem to allow JSP <%= %> expressions to be passed in as values of attribute in<fmt:param value="'"'/>)The above would appear in the Messages_xx.properties �le as:jsp.searh.results.text = Results {0}-{1} of {2}Introduing number parameters that should be formatted aording to the loale used makes no di�erene inthe message key ompared to atring parameters:jsp.submit.show-uploaded-file.size-in-bytes = {0} bytesIn the JSP using this key an be used in the way belowe:<fmt:message key="jsp.submit.show-uploaded-file.size-in-bytes"><fmt:param><fmt:formatNumber><%= bitstream.getSize() %></fmt:formatNumber></fmt:param></fmt:message>(Note: JSTL o�ers a way to inlude numbers in the message keys as jsp.foo.key = 0,number bytes. Setting theparameter as <fmt:param value="'$variable"' /> workes when variable is a single variable name and doesn'twork when trying to use a method's return value instead: bitstream.getSize(). Passing the number as string (orusing the <%= %> expression) also does not work.)Multiple Messages.properties an be reated for di�erent languages. See ResoureBundle.getBundle. e.g. youan add German and Canadian Frenh translations:Messages_de.propertiesMessages_fr_CA.properties

http://jakarta.apache.org/taglibs/doc/standard-1.0-doc/intro.html


CHAPTER 7. ARCHITECTURE 117The end user's browser settings determine whih language is used. The English language �le Messages.properties(or the default server loale) will be used as a default if there's no language bundle for the end user's preferredlanguage. (Note that the English �le is not alled Messages_en.properties � this is so it is always available asa default, regardless of server on�guration.)The dspae:layout tag has been updated to allow ditionary keys to be passed in for the titles. It now has twonew parameters: titlekey and parenttitlekey. So where before you'd do:<dspae:layout title="Here"parentlink="/mydspae"parenttitle="My DSpae">You now do:<dspae:layout titlekey="jsp.page.title"parentlink="/mydspae"parenttitlekey="jsp.mydspae">And so the layout tag itself gets the relevant stu� out of the ditionary. title and parenttitle still work as beforefor bakwards ompatibility, and the odd spot where that's preferable.Message Key Convention When translating further pages, please follow the onvention for naming messagekeys to avoid lashes.For text in JSPs use the omplete path + �lename of the JSP, then a one-word name for the message. e.g. forthe title of jsp/mydspae/main.jsp use:jsp.mydspae.main.titleSome ommon words (e.g. "`Help"') an be brought out into keys starting jsp. for ease of translation, e.g.:jsp.admin = AdministerOther ommon words/phrases are brought out into 'general' parameters if they relate to a set (diretory) ofJSPs, e.g.jsp.tools.general.delete = DeletePhrases that relate strongly to a topi (eg. MyDSpae) but used in many JSPs outside the partiular diretoryare more onvenient to be ross-referened. For example one ould use the key below in jsp/submit/saved.jspto provide a link bak to the user's MyDSpae:(Cross-referening of keys in general is not a good idea as it may make maintenane more di�ult. But in someases it has more advantages as the meaning is obvious.)jsp.mydspae.general.goto-mydspae = Go to My DSpaeFor text in servlet ode, in ustom JSP tags or wherever appliable use the fully quali�ed lassname + aone-word name for the message. e.g.org.dspae.app.webui.jsptag.ItemListTag.title = TitleWhih Languages are urrently supported? To view translations urrently being developed, please referto the i18n page of the DSpae Wiki.

http://wiki.dspace.org/I18nSupport


CHAPTER 7. ARCHITECTURE 118HTML Content in ItemsFor the most part, the DSpae item display just gives a link that allows an end-user to download a bitstream.However, if a bundle has a primary bitstream whose format is of MIME type text/html, instead a link to theHTML servlet is given.So if we had an HTML doument like this:ontents.htmlhapter1.htmlhapter2.htmlhapter3.htmlfigure1.giffigure2.jpgfigure3.giffigure4.jpgfigure5.giffigure6.gifThe Bundle's primary bitstream �eld would point to the ontents.html Bitstream, whih we know is HTML(hek the format MIME type) and so we know whih to serve up �rst.The HTML servlet employs a trik to serve up HTML douments without atually modifying the HTML orother �les themselves. Say someone is looking at ontents.html from the above example, the URL in theirbrowser will look like this:https://dspae.mit.edu/html/1721.1/12345/ontents.htmlIf there's an image alled �gure1.gif in that HTML page, the browser will do HTTP GET on this URL:https://dspae.mit.edu/html/1721.1/12345/figure1.gifThe HTML doument servlet an work out whih item the user is looking at, and then whih Bitstream in it isalled �gure1.gif, and serve up that bitstream. Similar for following links to other HTML pages. Of ourse allthe links and image referenes have to be relative and not absolute.This an ope with relative links that refer to a deeper path, e.g.<IMG SRC="images/figure1.gif">Remember that in the Bitstream table in the database we have the 'name' �eld, whih always ontains the�lename with no path (�gure1.gif). We also have the soure �eld, whih may ontain the full pathname of the�le as it appeared on the submitter's hard drive, but this is browser- and OS-dependent, so we an't rely on it.All we an rely on is the �lename.We an still work out what images/�gure1.gif is by making the HTML doument servlet strip any path thatomes in from the URL, e.g.https://dspae.mit.edu/html/1721.1/12345/images/figure1.gif^^^^^^^Strip thisBUT all the �lenames (regardless of diretory names) must be unique. For example, this wouldn't work:ontents.htmlhapter1.htmlhapter2.htmlhapter1_images/figure.gifhapter2_images/figure.gif



CHAPTER 7. ARCHITECTURE 119sine the HTML doument servlet wouldn't know whih bitstream to serve up for:https://dspae.mit.edu/html/1721.1/12345/hapter1_images/figure.gifhttps://dspae.mit.edu/html/1721.1/12345/hapter2_images/figure.gifsine it would just have �gure.gif in the Bitstream table. Thus, the limitations are:All links must be relative and not refer to parents (e.g. ../images/foo.gif or /images/foo.gif) If links refer todeeper diretory levels, all the �lenames must be di�erent (as explained above)Thesis BlokingThe submission UI has an optional feature that ame about as a result of MIT Libraries poliy. If the blok.thesesparameter in dspae.fg is true, an extra hekbox is inluded in the �rst page of the submission UI. This asksthe user if the submission is a thesis. If the user heks this box, the submission is halted (deleted) and an errormessage displayed, explaining that DSpae should not be used to submit theses. This feature an be turned o�and on, and the message displayed (/dspae/jsp/submit/no-theses.jsp an be loalized as neessary.7.4.2 OAI-PMH Data ProviderThe DSpae platform supports the Open Arhives Initiative Protool for Metadata Harvesting (OAI-PMH) ver-sion 2.0 as a data provider. This is aomplished using the OAICat framework from OCLC.The DSpae build proess builds a Web appliation arhive, [dspae-soure℄/build/dspae-oai.war), in muh thesame way as the Web UI build proess desribed above. The only di�erenes are that the JSPs are not inluded,and [dspae-soure℄/et/oai-web.xml is used as the deployment desriptor. This 'webapp' is deployed to reeiveand respond to OAI-PMH requests via HTTP. Note that typially it should not be deployed on SSL (https:protool). In a typial on�guration, this is deployed at dspae-oai, for example:http://dspae.myu.edu/dspae-oai/request?verb=IdentifyThe 'base URL' of this DSpae deployment would be:http://dspae.myu.edu/dspae-oai/requestIt is this URL that should be registered with www.openarhives.org. Note that you an easily hange the'request' portion of the URL by editing [dspae-soure℄/et/oai-web.xml and rebuilding and deploying dspae-oai.war.DSpae provides implementations of the OAICat interfaes AbstratCatalog, ReordFatory and Crosswalk thatinterfae with the DSpae ontent management API and harvesting API (in the searh subsystem).Only the basi oai_d unquali�ed Dublin Core metadata set export is enabled by default; this is partiularly easysine all items have quali�ed Dublin Core metadata. When this metadata is harvested, the quali�ers are simplystripped; for example, desription.abstrat is exposed as unquali�ed desription. The desription.provenane�eld is hidden, as this ontains private information about the submitter and work�ow reviewers of the item,inluding their e-mail addresses. Additionally, to keep in line with OAI ommunity praties, values of ontrib-utor.author are exposed as reator values.Other metadata formats are supported as well, using other Crosswalk implementations; onsult the oaiat.properties�le desribed below. To enable a format, simply unomment the lines beginning with Crosswalks.*. Multipleformats are allowed, and the urrent list inludes, in addition to unquali�ed DC: MPEG DIDL, METS, MODS.There is also an inomplete, experimental quali�ed DC.Note that the urrent simple DC implementation (org.dspae.app.oai.OAIDCCrosswalk) does not urrently stripout any invalid XML haraters that may be lying around in the data. If your database ontains a DC valuewith, for example, some ASCII ontrol odes (form feed et.) this may ause OAI harvesters problems. Thisshould rarely our, however. XML entities (suh as >) are enoded (e.g. to &gt;)

http://www.openarchives.org/
http://www.oclc.org/research/software/oai/cat.shtm
http://www.openarchives.org/


CHAPTER 7. ARCHITECTURE 120In addition to the implementations of the OAICat interfaes, there are two on�guration �les relevant to OAIsupport:oaiat.properties This resides as a template in [dspae℄/on�g/templates, and the live version is writtento [dspae℄/on�g. You probably won't need to edit this; the install-on�gs sript �lls out the relevantdeployment-spei� parameters. You might want to hange the earliestDatestamp �eld to auratelyre�et the oldest datestamp in the system. (Note that this is the value of the last_modi�ed olumn inthe Item database table.)oai-web.xml This standard Java Servlet 'deployment desriptor' is stored in the soure as [dspae-soure℄/et/oai-web.xml, and is written to /dspae/oai/WEB-INF/web.xml.SetsOAI-PMH allows repositories to expose an hierarhy of sets in whih reords may be plaed. A reord an bein zero or more sets.DSpae exposes olletions as sets. The organization of ommunities is likely to hange over time, and istherefore a less stable basis for seletive harvesting.Eah olletion has a orresponding OAI set, disoverable by harvesters via the ListSets verb. The setSpe isthe Handle of the olletion, with the ':' and '/' onverted to undersores so that the Handle is a legal setSpe,for example:hdl_1721.1_1234Naturally enough, the olletion name is also the name of the orresponding set.Unique Identi�erEvery item in OAI-PMH data repository must have an unique identi�er, whih must onform to the URI syntax.As of DSpae 1.2, Handles are not used; this is beause in OAI-PMH, the OAI identi�er identi�es the metadatareord assoiated with the resoure. The resoure is the DSpae item, whose resoure identi�er is the Handle.In pratial terms, using the Handle for the OAI identi�er may ause problems in the future if DSpae instanesshare items with the same Handles; the OAI metadata reord identi�ers should be di�erent as the di�erentDSpae instanes would need to be harvested separately and may have di�erent metadata for the item.The OAI identi�ers that DSpae uses are of the form:oai:host name:handleFor example:oai:dspae.myu.edu:123456789/345If you wish to use a di�erent sheme, this an easily be hanged by editing the value of OAI_ID_PREFIXat the top of the org.dspae.app.oai.DSpaeOAICatalog lass. (You do not need to hange the ode if theabove sheme works for you; the ode piks up the host name and Handles automatially from the DSpaeon�guration.)Aess ontrolOAI provides no authentiation/authorisation details, although these ould be implemented using standardHTTP methods. It is assumed that all aess will be anonymous for the time being.A question is, "`is all metadata publi?"' Presently the answer to this is yes; all metadata is exposed via OAI-PMH, even if the item has restrited aess poliies. The reasoning behind this is that people who do atually



CHAPTER 7. ARCHITECTURE 121have permission to read a restrited item should still be able to use OAI-based servies to disover the ontent.If in the future, this 'expose all metadata' approah proves unsatisfatory for any reason, it should be possibleto expose only publily readable metadata. The authorisation system has separate permissions for READingand item and READing the ontent (bitstreams) within it. This means the system an di�erentiate between anitem with publi metadata and hidden ontent, and an item with hidden metadata as well as hidden ontent. Inthis ase the OAI data repository should only expose items those with anonymous READ aess, so it an hidethe existene of reords to the outside world ompletely. In this senario, one should be wary of proteted itemsthat are made publi after a time. When this happens, the items are "`new"' from the OAI-PMH perspetive.Modi�ation Date (OAI Date Stamp)OAI-PMH harvesters need to know when a reord has been reated, hanged or deleted. DSpae keeps trakof a 'last modi�ed' date for eah item in the system, and this date is used for the OAI-PMH date stamp. Thismeans that any hanges to the metadata (e.g. admins orreting a �eld, or a withdrawal) will be exposed toharvesters.'About' InformationAs part of eah reord given out to a harvester, there is an optional, repeatable "`about"' setion whih anbe �lled out in any (XML-shema onformant) way. Common uses are for provenane and rights information,and there are shemas in use by OAI ommunities for this. Presently DSpae does not provide any of thisinformation.DeletionsDSpae keeps trak of deletions (withdrawals). These are exposed via OAI, whih has a spei� mehansim fordealing with this. Sine DSpae keeps a permanent reord of withdrawn items, in the OAI-PMH sense DSpaesupports deletions 'persistently'. This is as opposed to 'transient' deletion support, whih would mean thatdeleted reords are forgotten after a time.One an item has been withdrawn, OAI-PMH harvests of the date range in whih the withdrawal ourredwill �nd the 'deleted' reord header. Harvests of a date range prior to the withdrawal will not �nd the reord,despite the fat that the reord did exist at that time.As an example of this, onsider an item that was reated on 2002-05-02 and withdrawn on 2002-10-06. A requestto harvest the month 2002-10 will yield the 'reord deleted' header. However, a harvest of the month 2002-05will not yield the original reord.Note that presently, the deletion of 'expunged' items is not exposed through OAI.Flow Control (Resumption Tokens)An OAI data provider an prevent any performane impat aused by harvesting by foring a harvester toreeive data in time-separated hunks. If the data provider reeives a request for a lot of data, it an sendpart of the data with a resumption token. The harvester an then return later with the resumption token andontinue.DSpae supports resumption tokens for 'ListReords' OAI-PMH requests. ListIdenti�ers and ListSets requestsdo not produe a partiularly high load on the system, so resumption tokens are not used for those requests.Eah OAI-PMH ListReords request will return at most 100 reords. This limit is set at the top oforg.dspae.app.oai.DSpaeOAICatalog.java (MAX_RECORDS). A potential issue here is that if a harvestyields an exat multiple of MAX_RECORDS, the last operation will result in a harvest with no reords in it.It is unlear from the OAI-PMH spei�ation if this is aeptable.When a resumption token is issued, the optional ompleteListSize and ursor attributes are not inluded.



CHAPTER 7. ARCHITECTURE 122OAICat sets the expirationDate of the resumption token to one hour after it was issued, though in fat sineDSpae resumption tokens ontain all the information required to ontinue a request they do not atually expire.Resumption tokens ontain all the state information required to ontinue a request. The format is:from/until/setSpe/offsetfrom and until are the ISO 8601 dates passed in as part of the original request, and setSpe is also taken fromthe original request. o�set is the number of reords that have already been sent to the harvester. For example:2003-01-01//hdl_1721_1_1234/300This means the harvest is 'from' 2003-01-01, has no 'until' date, is for olletion hdl:1721.1/1234, and 300reords have already been sent to the harvester. (Atually, if the original OAI-PMH request doesn't speifya 'from' or 'until, OAICat �lls them out automatially to '0000-00-00T00:00:00Z' and '9999-12-31T23:59:59Z'respetively. This means DSpae resumption tokens will always have from and until dates in them.)7.4.3 Pakage Importer and ExporterThis ommand-line tool gives you aess to the Pakager plugins. It an ingest a pakage to reate a new DSpaeItem, or disseminate an Item as a pakage.To see all the options, invoke it as:[dspae℄/bin/dsrun org.dspae.app.pakager.Pakager --helpThis mode also displays a list of the names of pakage ingesters and disseminators that are available.IngestingTo ingest a pakage from a �le, give the ommand:[dspae℄/bin/dsrun org.dspae.app.pakager.Pakager -e user \- handle \-t pakager pathWhere user is the e-mail address of the E-Person under whose authority this runs; handle is the Handle of theolletion into whih the Item is added, pakager is the plugin name of the pakage ingester to use, and path isthe path to the �le to ingest (or "`-"' to read from the standard input).Here is an example that loads a PDF �le with internal metadata as a pakage:/dspae/bin/dsrun org.dspae.app.pakager.Pakager -e florey�mit.edu \- 1721.2/13 \-t pdf thesis.pdfThis example takes the result of retrieving a URL and ingests it:wget -O - http://alum.mit.edu/jarandom/my-thesis.pdf | \/dspae/bin/dsrun org.dspae.app.pakager.Pakager -e florey�mit.edu - 1721.2/13 -t pdf -DisseminatingTo disseminate an Item as a pakage, give the ommand:[dspae℄/bin/dsrun org.dspae.app.pakager.Pakager -e user \-d -i handle-t pakager path



CHAPTER 7. ARCHITECTURE 123Where user is the e-mail address of the E-Person under whose authority this runs; handle is the Handle of theItem to disseminate; pakager is the plugin name of the pakage disseminator to use; and path is the path to the�le to reate (or "`-"' to write to the standard output). This example writes an Item out as a METS pakagein the �le "`454.zip"':/dspae/bin/dsrun org.dspae.app.pakager.Pakager -e florey�mit.edu \-d -i 1721.2/454 \-t METS 454.zip7.4.4 Item Importer and ExporterDSpae has a set of ommand line tools for importing and exporting items in bathes, using the DSpae simplearhive format. The tools are not terribly robust, but are useful and are easily modi�ed. They also give a gooddemonstration of how to implement your own item importer if desired.Warning: templates may be appliedDue to a bug as of 1.2 beta 2, if you have an Item template in your Colletion, then those default values maybe added to Items that you import. Be sure to remove the template if this is unwanted behavior.DSpae simple arhive formatThe basi onept behind the DSpae's simple arhive format is to reate an arhive, whih is diretory full ofitems, with a subdiretory per item. Eah item diretory ontains a �le for the item's desriptive metadata,and the �les that make up the item.arhive_diretory/item_000/dublin_ore.xml -- qualified Dublin Core metadataontents -- text file ontaining one line per filenamefile_1.do -- files to be added as bitstreams to the itemfile_2.pdfitem_001/dublin_ore.xmlontentsfile_1.png...The dublin_ore.xml �le has the following format, where eah Dublin Core element has it's own entry withina <dvalue> tagset. There are urrently three tag elements available in the <dvalue> tagset:
• <element> - the Dublin Core element
• <quali�er> - the element's quali�er
• <language> - (optional)ISO language ode for element<dublin_ore><dvalue element="title" qualifier="none">A Tale of Two Cities</dvalue><dvalue element="date" qualifier="issued">1990</dvalue></dublin_ore><dvalue element="title" qualifier="alternate" language="fr" ">J'aime les Printemps</dvalue></dublin_ore>



CHAPTER 7. ARCHITECTURE 124(Note the optional language tag whih noti�es the system that the optional title is in Frenh.)The ontents �le simply enumerates, one �le per line, the bitstream �le names. The bitstream name mayoptionally be followed by the sequene:\tbundle:bundlenamewhere \t is the tab harater and 'bundlename' is replaed by the name of the bundle to whih the bitstreamshould be added. If no bundle is spei�ed, the bitstream will be added to the 'ORIGINAL' bundle.Importing ItemsNote: Before running the item importer over items previously exported from a DSpae instane, please �rstrefer to Transferring Items Between DSpae Instanes.The item importer is in org.dspae.app.itemimport.ItemImport, and is run with the dsrun utility in thedspae/bin diretory. Running it with -h gets the urrent ommand-line arguments. Another very impor-tant �ag is the �test �ag, whih you an use with any ommand to simulate all of the ations it will performwithout atually making any hanges to your DSpae instane - very useful for validating your item diretoriesbefore doing an import. In the importer's arguments you an use either the user's database ID or email addressand the eperson ID, and the olletion's database ID or handle as arguments. Currently with the importer youan add, remove, and replae items in a olletion. If you speify more than one olletion argument then theitems will be imported to multiple olletions, and the �rst olletion spei�ed beomes the "owning" olletion.If there is an error and the import is aborted, there is a �resume �ag that you an try to resume the importwhere you left o� after you �x the error.To add items to a olletion with an EPerson as the submitter, type:dsrun org.dspae.app.itemimport.ItemImport --add \--eperson=joe�user.om \--olletion=olletionID \--soure=items_dir \--mapfile=mapfile(or by using the short form)dsrun org.dspae.app.itemimport.ItemImport -a \-e joe�user.om \- olletionID \-s items_dir \-m mapfilewhih would then yle through the arhive diretory's items, import them, and then generate a map �le whihstores the mapping of item diretories to item handles. Save this map �le! Using the map �le you an then'unimport' with the ommand:dsrun org.dspae.app.itemimport.ItemImport --delete \--mapfile=mapfileThe imported items listed in the map �le would then be deleted. If you wish to replae previously importeditems, you an give the ommand:dsrun org.dspae.app.itemimport.ItemImport --replae \--eperson=joe�user.om \--olletion=olletID \--soure=items_dir \--mapfile=mapfile



CHAPTER 7. ARCHITECTURE 125Replaing items uses the map �le to replae the old items and still retain their handles.The importer usually bypasses any work�ow assigned to a olletion, but adding the �work�ow option will routethe imported items through the work�ow system.The importer also has a �test �ag that will simulate the entire import proess without atually doing the import.This is extremely useful for verifying your import �les before doing the import step.Exporting ItemsThe item exporter an export a single item or a olletion of items, and reates a DSpae simple arhive foreah item to be exported. To export a olletion's items you type:dsrun org.dspae.app.itemexport.ItemExport --type=COLLECTION \--id=ollID \--dest=dest_dir \--number=seq_numThe keyword COLLECTION means that you intend to export an entire olletion. The ID an either be thedatabase ID or the handle. The exporter will begin numbering the simple arhives with the sequene numberthat you supply. To export a single item use the keyword ITEM and give the item ID as an argument:dsrun org.dspae.app.itemexport.ItemExport --type=ITEM \--id=itemID \--dest=dest_dir \--number=seq_numEah exported item will have an additional �le in its diretory, named 'handle'. This will ontain the handle thatwas assigned to the item, and this �le will be read by the importer so that items exported and then importedto another mahine will retain the item's original handle.7.4.5 Transferring Items Between DSpae InstanesWhere items are to be moved between DSpae instanes (for example from a test DSpae into a produtionDSpae) the item exporter and item importer an be used in onjuntion with a sript to assist in this proess.After running the item exporter eah dublin_ore.xml �le will ontain metadata that was automatially addedby DSpae. These �elds are as follows:
• date.aessioned
• date.available
• date.issued
• desription.provenane
• format.extent
• format.mimetype
• identi�er.uriIn order to avoid dupliation of this metadata, rundspae_migrate <exported item diretory>



CHAPTER 7. ARCHITECTURE 126prior to running the item importer. This will remove the above metadata items, exept for date.issued - ifthe item has been published or publily distributed before and identi�er.uri - if it is not the handle, from thedublin_ore.xml �le and remove all handle �les. It will then be safe to run the item exporter. Usedspae_migrate --helpfor instrutions on use of the sript.7.4.6 Registering (Not Importing) BitstreamsRegistration is an alternate means of inorporating items, their metadata, and their bitstreams into DSpaeby taking advantage of the bitstreams already being in storage aessible to DSpae. An example might bethat there is a repository for existing digital assets. Rather than using the normal interative ingest proessor the bath import to furnish DSpae the metadata and to upload bitstreams, registration provides DSpaethe metadata and the loation of the bitstreams. DSpae uses a variation of the import tool to aomplishregistration.Aessible StorageTo register an item its bitstreams must reside on storage aessible to DSpae and therefore referened by anasset store number in dspae.fg. The on�guration �le dspae.fg establishes one or more asset stores throughthe use of an integer asset store number. This number relates to a diretory in the DSpae host's �le systemor a set of SRB aount parameters. This asset store number is desribed in The dspae.fg Con�gurationProperties File setion and in the dspae.fg �le itself. The asset store number(s) used for registered itemsshould generally not be the value of the assetstore.inoming property sine it is unlikely that that you will wantto mix the bitstreams of normally ingested and imported items and registered items.Registering Items Using the Item ImporterDSpae uses the same import tool that is used for bath import exept that several variations are employed tosupport registration. The disussion that follows assumes familiarity with the import tool.The arhive format for registration does not inlude the atual ontent �les (bitstreams) being registered. Theformat is however a diretory full of items to be registered, with a subdiretory per item. Eah item diretoryontains a �le for the item's desriptive metadata (dublin_ore.xml) and a �le listing the item's ontent �les(ontents), but not the atual ontent �les themselves.The dublin_ore.xml �le for item registration is exatly the same as for regular item import.The ontents �le, like that for regular item import, lists the item's ontent �les, one ontent �le per line, buteah line has the one of the following formats:-r -s n -f filepath-r -s n -f filepath\tbundle:bundlenamewhere
• -r indiates this is a �le to be registered
• -s n indiates the asset store number (n)
• -f �lepath indiates the path and name of the ontent �le to be registered (�lepath)
• \t is a tab harater
• bundle:bundlename is an optional bundle name



CHAPTER 7. ARCHITECTURE 127The bundle, that is everything after the �lepath, is optional and is normally not used.The ommand line for registration is just like the one for regular import:dsrun org.dspae.app.itemimport.ItemImport --add \--eperson=joe�user.om \--olletion=olletionID \--soure=items_dir \--mapfile=mapfile(or by using the short form)dsrun org.dspae.app.itemimport.ItemImport -a \-e joe�user.om \- olletionID \-s items_dir \-m mapfileThe �work�ow and �test �ags will funtion as desribed in Importing Items.The �delete �ag will funtion as desribed in Importing Items but the registered ontent �les will not be removedfrom storage. See Deleting Registered Items.The �replae �ag will funtion as desribed in Importing Items but are should be taken to onsider di�erentases and impliations. With old items and new items being registered or ingested normally, there are fourombinations or ases to onsider. Foremost, an old registered item deleted from DSpae using �replae will notbe removed from the storage. See Deleting Registered Items. where is resides. A new item added to DSpaeusing �replae will be ingested normally or will be registered depending on whether or not it is marked in theontents �les with the -r.Internal Identi�ation and Retrieval of Registered ItemsOne an item has been registered, super�ially it is indistinguishable from items ingested interatively or bybath import. But internally there are some di�erenes:First, the randomly generated internal ID is not used beause DSpae does not ontrol the �le path and nameof the bitstream. Instead, the �le path and name are that spei�ed in the ontents �le.Seond, the store_number olumn of the bitstream database row ontains the asset store number spei�ed inthe ontents �le.Third, the internal_id olumn of the bitstream database row ontains a leading �ag (-R) followed by theregistered �le path and name. For example, -R�lepath where �lepath is the �le path and name relative to theasset store orresponding to the asset store number. The asset store ould be traditional storage in the DSpaeserver's �le system or an SRB aount.Fourth, an MD5 heksum is alulated by reading the registered �le if it is in loal storage. If the registerd �leis in remote storage (say, SRB) a heksup is alulated on just the �le name! This is an e�ieny hoie sineregistering a large number of large �les that are in SRB would onsume substantial network resoures and time.A future option ould be to have an SRB proxy proess alulate MD5s and store them in SRB's metadataatalog (MCAT) for rapid retrieval. SRB o�ers suh an option but it's not yet in prodution release.Registered items and their bitstreams an be retrieved transparently just like normally ingested items.Exporting Registered ItemsRegistered items may be exported as desribed in Exporting Items. If so, the export diretory will ontainatual opies of the �les being exported but the lines in the ontents �le will �ag the �les as registered. Thismeans that if DSpae items are "`round tripped"' (see Transferring Items Between DSpae Instanes) using the



CHAPTER 7. ARCHITECTURE 128exporter and importer, the registered �les in the export diretory will again registered in DSpae instead ofbeing uploaded and ingested normally.METS Export of Registered ItemsThe METS Export Tool an also be used but note the autions desribed in that setion and note that MD5values for items in remote storage are atually MD5 values on just the �le name.Deleting Registered ItemsIf a registered item is deleted from DSpae, either interatively or by using the �delete or �replae �ags desribedin Importing Items, the item will disappear from DSpae but it's registered ontent �les will remain in plaejust as they were prior to registration. Bitstreams not registered but added by DSpae as part of registration,suh as liense.txt �les, will be deleted.7.4.7 METS ToolsThe experimental (inomplete) METS export tool writes DSpae items to a �lesystem with the metadata heldin a more standard format based on METS.The Export ToolThe METS export tool is invoked via the ommand line like this:[dspae℄/bin/dsrun org.dspae.app.mets.METSExport --helpThe tool an export an individual item, the items within a given olletion, or everything in the DSpae instane.To export an individual item, use:[dspae℄/bin/dsrun org.dspae.app.mets.METSExport --item [handle℄To export the items in olletion hdl:123.456/789, use:[dspae℄/bin/dsrun org.dspae.app.mets.METSExport --olletion hdl:123.456/789To export all the items DSpae, use:[dspae℄/bin/dsrun org.dspae.app.mets.METSExport --allWith any of the above forms, you an speify the base diretory into whih the items will be exported, using�destination [diretory℄. If this parameter is omitted, the urrent diretory is used.The AIP FormatEah exported item is written to a separate diretory, reated under the base diretory spei�ed in the ommand-line arguments, or in the urrent diretory if �destination is omitted. The name of eah diretory is the Handle,URL-enoded so that the diretory name is 'legal'.Within eah item diretory is a mets.xml �le whih ontains the METS-enoded metadata for the item.Bitstreams in the item are also stored in the diretory. Their �lenames are their MD5 heksums, �rstly foreasy integrity heking, and also to avoid any problems with 'speial haraters' in the �lenames that werelegal on the original �ling system they ame from but are illegal in the server �ling system. The mets.xml �leinludes XLink pointers to these bitstream �les.An example AIP might look like this:
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• hdl%3A123456789%2F8/� mets.xml � METS metadata� 184BE84F293342 � bitstream� 3F9AD0389CB821� 135FB82113C32DThe ontents of the METS in the mets.xml �le are as follows:
• A dmdSe (desriptive metadata setion) ontaining the item's metadata inMetadata Objet Desription Shema (MODS) XML. The Dublin Core desriptive metadata is mappedto MODS sine there is no o�ial quali�ed Dublin Core XML shema in existene as of yet, and theLibrary Appliation Pro�le of DC that DSpae uses inludes some quali�ers that are not part of theDCMI Metadata Terms.
• An amdSe (administrative metadata setion), whih ontains the a rights metadata element, whih in turnontains the base64-enoded deposit liense (the liense the submitter granted as part of the submissionproess).
• A �leSe ontaining a list of the bitstreams in the item. Eah bundle onstitutes a �leGrp. Eah bitstreamis represented by a �le element, whih ontains an FLoat element with a simple XLink to the bitstream inthe same diretory as the mets.xml �le. The �le attributes onsist of most of the basi tehnial metadatafor the bitstream. Additionally, for those bitstreams that are thumbnails or text extrated from anotherbitstream in the item, those 'derived' bitstreams have the same GROUPID as the bitstream they werederived from, in order that lients understand that there is a relationship.The OWNERID of eah �le is the 'persistent' bitstream identi�er assigned by the DSpae instane. TheID and GROUPID attributes onsist of the item's Handle, together with the bitstream's sequene ID,whih undersores used in plae of dots and slashes. For example, a bitstream with sequene ID 24, in theitem hdl:123.456/789 will have the ID 123_456_789_24. This is beause ID and GROUPID attributesmust be of type xsd:id.Limitations� No orresponding import tool yet� No strutmap setion� Some tehnial metadata not written, e.g. the primary bitstream in a bundle, original �lenames ordesriptions.� Only the MIME type is stored, not the (�ner grained) bitstream format.� Dublin Core to MODS mapping is very simple, probably needs veri�ation7.4.8 Media FiltersDSpae an apply �lters to ontent/bitstreams, reating new ontent. Filters are inluded that extrat textfor full-text searhing, and reate thumbnails for items that ontain images. The media �lters are ontrolledby the MediaFilterManager whih traverses the asset store, invoking the MediaFilter sublasses on bitstreams.The MediaFilter plugin on�g item plugin.named.org.dspae.app.media�lter.MediaFilter in dspae.fg ontainsa list of bitstream format types and the �lters that operate on bitstreams of that type. The media �lter systemis intended to be run from the ommand line (or regularly as a ron task):

http://www.loc.gov/standards/mods/
http://dublincore.org/documents/dcmi-terms/


CHAPTER 7. ARCHITECTURE 130dspae/bin/filter-mediaTraverse the asset store, applying media �lters to bitstreams, skipping bitstreams that have already been �ltered.dspae/bin/filter-media -fApply �lters to ALL bitstreams, even if they've already been �ltered.dspae/bin/filter-media -vVerbose mode - print all extrated text and other �lter details to STDOUT.dspae/bin/filter-media -nSuppress index reation - by default, a new searh index is reated for full-text searhing. This option suppressesindex reation if you intend to run index-all elsewhere.dspae/bin/filter-media -i 123456789/2Restrit proessing to the ommunity, olletion, or item named by the identi�er - by default, all bitstreams ofall items in the repository are proessed. The identi�er must be a handle, not a DB key. This option may beombined with any other option.dspae/bin/filter-media -m 1000Suspend operation after the spei�ed maximum number of items have been proessed - by default, no limitexists. This option may be ombined with any other option.Adding your own �lters is done by reating a sub-lass of the MediaFilter lass. See the omments in the soure�le MediaFilter.java for more information. In theory �lters ould be implemented in any language (C, Perl,et.) They only need to be invoked by the Java ode in the MediaFilter lass that you reate.7.4.9 Sub-Community ManagementDSpae provides an administrative tool - 'CommunityFiliator' - for managing ommunity sub-struture. Nor-mally this struture seldom hanges, but prior to the 1.2 release sub-ommunities were not supported, so thistool ould be used to plae existing pre-1.2 ommunities into a hierarhy. It has two operations, either estab-lishing a ommunity to sub-ommunity relationship, or dis-establishing an existing relationship.The familiar parent/hild metaphor an be used to explain how it works. Every ommunity in DSpae an beeither a 'parent' ommunity - meaning it has at least one sub-ommunity, or a 'hild' ommunity - meaningit is a sub-ommunity of another ommunity, or both or neither. In these terms, an 'orphan' is a ommunitythat laks a parent (although it an be a parent); 'orphans' are referred to as 'top-level' ommunities in theDSpae user-interfae, sine there is no parent ommunity 'above' them. The �rst operation - establishing aparent/hild relationship - an take plae between any ommunity and an orphan. The seond operation -removing a parent/hild relationship - will make the hild an orphan.Using the dsrun utility in the dspae/bin diretory, the establish operation looks like this:dsrun org.dspae.administer.CommunityFiliator --set --parent=parentID --hild=hildID(or using the short form)dsrun org.dspae.administer.CommunityFiliator -s -p parentID - hildIDwhere '-s' or '�set' means establish a relationship whereby the ommunity identi�ed by the '-p' parameterbeomes the parent of the ommunity identi�ed by the '-' parameter. Both the 'parentID' and 'hildID' valuesmay be handles or database IDs.The reverse operation looks like this:



CHAPTER 7. ARCHITECTURE 131dsrun org.dspae.administer.CommunityFiliator --remove --parent=parentID --hild=hildID(or using the short form)dsrun org.dspae.administer.CommunityFiliator -r -p parentID - hildIDwhere '-r' or '�remove' means dis-establish the urrent relationship in whih the ommunity identi�ed by 'par-entID' is the parent of the ommunity identi�ed by 'hildID'. The outome will be that the 'hildID' ommunitywill beome an orphan, i.e. a top-level ommunity.If the required onstraints of operation are violated, an error message will appear explaining the problem, andno hange will be made. An example in a removal operation, where the stated hild ommunity does not havethe stated parent ommunity as its parent: "`Error, hild ommunity not a hild of parent ommunity"'.It is possible to e�et arbitrary hanges to the ommunity hierarhy by haining the basi operations together.For example, to move a hild ommunity from one parent to another, simply perform a 'remove' from its urrentparent (whih will leave it an orphan), followed by a 'set' to its new parent.It is important to understand that when any operation is performed, all the sub-struture of the hild ommu-nity follows it. Thus, if a hild has itself hildren (sub-ommunities), or olletions, they will all move with itto its new 'loation' in the ommunity tree.



Chapter 8Version History8.1 Changes in DSpae 1.4.18.1.1 General Improvements
• HandleServlet and BitstreamServlet support If-Modi�ed-Sine requests
• Improved sanity-heking of XSL-based ingest rosswalks
• Remove thumbnail �lename from alt-text
• Inlude item title in HTML title element
• Improvements to help prevent spammers and sploggers
• Make leanup() ommit outstanding work every 100 iterations
• Better handling where email send failed due to wrong address for new user
• Inlude robots.txt to limit bots navigating author, date and browse by subjet pages
• Add ss styles for print media
• RSS made more on�gurable and provide system-wide RSS feed, also moves text to Messages.properties
• Jar �le updates (inludes required ode hanges for DSIndexer and DSQuery and new jars fontbox.jar andserializer.jar)
• Various doumentation additions and leanups
• XHTML ompliane improvements8.1.2 Bug �xes
• 1532389 - Item Templates do not work for non-d �elds
• 1066771 - Metadata edit form dropping DC quali�er
• 1548738 - Multiple Metadata Shema, shema not shown on edit item page
• 1589895 - Not possible to add unquali�ed Metadata Field132
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• 1543853 - Statistis do not work in 1.4
• 1541381 - Browse-by-date and browse-by-title not working
• 1556947 - NullPointerExeption when no user seleted to del/edit
• 1554064 - Fix exeption handling for ClassCastExeption in BitstreamServlet
• 1548865 - Browse errors on withdrawn item
• 1554056 - Community/olletion handle URL with / redirets to homepage
• 1571490 - UTF-8 enoded haraters in liene
• 1571519 - UTF-8 in statistis
• 1544807 - Browse-by-Subjet/Author paging mehanism broken
• 1543966 - "`Speial"' groups inside groups bug
• 1480496 - Cannot turn o� "`ignore authorization"' �ag!
• 1515148 - Community poliies not deleting orretly
• 1556829 - Dos mention old SiteAuthentiator lass
• Fix for bitstream authorization timeout
• Fix to make sure leanup() doesn't fail with NullPointerExeption
• Fix for removeBitstream() failing to update primary bitstream
• Fix for Advaned Searh ignoring onjuntions for arbitrary number of queries
• Fix minor bug in Harvest.java for Orale users
• Fix missing title for news editor page
• Small Messages.properties modi�ation (hange of DSpae opyright text)
• �x PDFBox tmp �le issue
• Fix HttpServletRequest enoding issues8.2 Changes in DSpae 1.48.2.1 General Improvements
• Content veri�ation through periodi heksum heking
• Support for branded preview image
• Add/replae Creative Commons in 'edit item' tool
• Customisable item listing olumns and browse indies
• Sript for updating handle pre�xes (e.g. for moving from development to prodution)
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• Con�gurable boolean searh operator
• Controlled voabulary path to provide searh on lassi�ation terms, and addition of terms during sub-mission.
• Add 'visibility' element to input-forms.xml
• Browse by subjet feature
• Log4J enhanement to use XML on�guration
• QueryArgs lass an support any number of �elds in advaned searh.
• Community names no longer have to be unique
• Enhaned Windows support
• Support for multiple (�at) metadata shemas
• Suggest an item page
• RSS Feeds
• Performane enhanements
• Stakable authentiation methods
• Plug-in manager
• Pluggable SIP/DIP support and metadata rosswalks
• Nested groups of e-people
• Expose METS and MPEG-21 DIDL DIPs via OAI-PMH
• Con�gurable Luene searh analyzer (e.g. for Chinese metadata)
• Support for SMTP servers requiring authentiation8.2.2 Bug �xes
• 1358197 - Edit Item, empty DC �elds not removable
• 1363633 - Submission step 1 fails when there are no olletions
• 1255264 - Resoure poliy eperson value was set to wrong olumn
• 1380494 - Error deleting an item with multiple metadata shema support
• 1443649 - Cannot on�gure unquali�ed elements for advaned searh index
• 1333687 - Browse-(title|date) fails on withdrawn item
• 1066713 - Two (sub)ommunities annot have one name
• 1284055 - Two Communities of same name throws error
• 1035366 - Bitstream size olumn should be bigint
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• 1352257 - Seleting a Group for GroupToGroup while Creating Colletion
• 1352226 - Navigation and Sorting in Group List (Selet Groups) fails
• 1348276 - Null in olletion name auses OAI ListSets to fail
• 1160898 - dspae_migrate removes Date.Issued from prev published items
• 1261191 - Malformed METS metadata exported8.3 Changes in DSpae 1.3.28.3.1 General Improvements
• DSpae UI XHTML/WAI ompliant
• Con�gure metadata �elds shown on simple item display
• Supervisor/workspae help doumentation8.3.2 Bug �xes
• Orale ompatibility �xes
• Item exporter now orretly exports metadata in UTF-8
• �xed to handle 'null' values passed in8.4 Changes in DSpae 1.3.18.4.1 Bug �xes
• 1252153 - Error on fresh install8.5 Changes in DSpae 1.38.5.1 General Improvements
• Initial i18n Support for JSPs - Note: the implementation of this feature required hanges to almost allJSP pages
• LDAP authentiation support
• Log �le analysis and report generation
• Con�gurable item liene viewing
• Supervision order/ollaborative workspae administrative tools
• Basi workspae for submissions in progress, with support for supervision
• SRB storage system option
• Updated handle server system
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• Database optimisations
• Latest versions of Xeres, Xalan and OAICAT jars
• Various doumentation additions and leanups8.5.2 Bug �xes
• 1161459 - ItemExporter fails with Too many open �les
• 1167373 - Email date �eld not populated
• 1193948 - New item submit problem
• 1188132 - NullPointerExeption when Adding EPerson
• 1188016 - Cannot Edit an Eperson
• 1219701 - Unable to open un�nished submission
• 1206836 - ommunity strengths not re�eting sub-ommunity
• 1238262 - Submit UI nav/progress buttons no longer show progress
• 1238276 - Double quote problem in some �elds in submit UI
• 1238277 - format support level not shown in "`uploaded �le"' page
• 1242548 - Uploading non-existing �les
• 1244743 - Bad lookup key for speial ase of DC Title in ItemTag.java
• 1245223 - Subsription Emailer fails
• 1247508 - Error when browsing item with no ontent/bitstream olletions
• Set the ontent type in the HTTP header
• Fix issue where EPerson edit would not work due to form indexing (partial �x)
• POST handling in HTMLServlet
• Missing ContentType diretives added to some JSPs
• Name dependeny on Colletion Admin and Submitter groups �xed
• Fixed OAI-PMH XML enoding



CHAPTER 8. VERSION HISTORY 1378.6 Changes in DSpae 1.2.28.6.1 General Improvements
• Customisable submission forms added
• Con�gurable number of index terms in Luene for full-text indexing
• Improved salability in media �lter
• Submit button on olletion pages only appears if user has authorisation
• PostgreSQL 8.0 ompatibility
• Searh sope retention to improve browsing
• Community and olletion strengths displayed
• Upgraded OAICat software8.6.2 Bug �xes
• Fix for Orale too many ursors problem.
• Fix for UTF-8 enoded searhes in advaned searh.
• Fix for handling \ in bitstream names.
• Fix to prevent delete of "`unknown"' bitstream format
• Fix for ItemImport reating new handles for replaed items8.6.3 Changes in JSPs
• olletion-home.jsp hanged
• ommunity-home.jsp hanged
• ommunity-list.jsp hanged
• home.jsp hanged
• dspae-admin/list-formats.jsp hanged
• dspae-admin/wizard-questions.jsp hanged
• searh/results.jsp hanged
• submit/anel.jsp hanged
• submit/hange-�le-desription.jsp hanged
• submit/hoose-�le.jsp hanged
• submit/omplete.jsp hanged
• submit/reative-ommons.jsp hanged
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• submit/edit-metadata.jsp new
• submit/get-�le-format.jsp hanged
• submit/initial-questions.jsp hanged
• submit/progressbar.jsp hanged
• submit/review.jsp hanged
• submit/selet-olletion.jsp hanged
• submit/show-liense.jsp hanged
• submit/show-uploaded-�le.jsp hanged
• submit/upload-error.jsp hanged
• submit/upload-�le-list.jsp hanged8.7 Changes in DSpae 1.2.18.7.1 General Improvements
• Orale support added
• Thumbnails in item view an now be swithed o�/on
• Browse and searh thumbnail options
• Improved item importer� an now import to multiple olletions� added �test �ag to simulate an import, without atually making any hanges� added �resume �ag to try to resume the import in ase the import is aborted
• Con�gurable �elds for the searh index
• Sript for transferring items between DSpae instanes
• Sun library JARs (JavaMail, Java Ativation Framework and Servlet) now inluded in DSpae soureode bundle8.7.2 Bug �xes
• A logo to existing olletion an now be added. Fixes SF bug #1065933
• The ommunity logo an now be edited. Fixes SF bug #1035692
• MediaFilterManager doesn't 'touh' every item every time. Fixes SF bug #1015296
• Supported formats help page, set the format support level to "`known"' as default
• Fixed various database onnetion pool leaks
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• olletion-home hanged
• ommunity-home hanged
• display-item hanged
• dspae-admin/on�rm-delete-olletion moved to tools/ and hanged
• dspae-admin/on�rm-delete-ommunity moved to tools/ and hanged
• dspae-admin/edit-olletion moved to tools/ and hanged
• dspae-admin/edit-ommunity moved to tools/ and hanged
• dspae-admin/index hanged
• dspae-admin/upload-logo hanged
• dspae-admin/wizard-basiinfo hanged
• dspae-admin/wizard-default-item hanged
• dspae-admin/wizard-permissions hanged
• dspae-admin/wizard-questions hanged
• help/formats.html removed
• help/formats hanged
• index hanged
• layout/navbar-admin hanged8.8 Changes in DSpae 1.28.8.1 General Improvments
• Communities an now ontain sub-ommunities
• Items may be inluded in more than one olletion
• Full text extration and searhing for MS Word, PDF, HTML, text douments
• Thumbnails displayed in item view for items that ontain images
• Con�gurable MediaFilter tool reates both extrated text and thumbnails
• Bitstream IDs are now persistent - generated from item's handle and a sequene number
• Creative Commons lienses an optionally be added to items during web submission proess
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• If you are logged in as administrator, you see admin buttons on item, olletion, and ommunity pages
• New olletion administration wizard
• Can now administer olletion's submitters from olletion admin tool
• Delegated administration - new 'olletion editor' role - edits item metadata, manages submitters list,edits olletion metadata, links to items from other olletions, and an withdraw items
• Admin UI moved from /admin to /dspae-admin to avoid on�it with Tomat /admin JSPs
• New EPerson seletor popup makes Group editing muh easier
• 'News' setion is now editable using admin UI (no more muking with JSPs)8.9.1 Import/Export/OAI
• New tool that exports DSpae ontent in AIPs that use METS XML for metadata (inomplete)
• OAI - sets are now olletions, identi�ed by Handles ('safe' with /, : onverted to _)
• OAI - ontributor.author now mapped to oai_d:reator8.9.2 Misellaneous
• Build proess streamlined with use of WAR �les, symboli links no longer used, friendlier to later versionsof Tomat
• MIT-spei� aspets of UI removed to avoid onfusion
• Item metadata now rendered to avoid interpreting as HTML (displays as entered)
• Forms now have no-ahe diretive to avoid trouble with browser 'bak' button
• Bundles now have 'names' for more struture in item's ontent8.9.3 JSP �le hanges between 1.1 and 1.2This list generated with vs -Q rdi� -s -r dspae-1_1 dspae and a sprinkling of perl.
• Changed: dspae/jsp/olletion-home.jsp
• Changed: dspae/jsp/ommunity-home.jsp
• Changed: dspae/jsp/ommunity-list.jsp
• Changed: dspae/jsp/display-item.jsp
• Changed: dspae/jsp/index.jsp
• Changed: dspae/jsp/home.jsp
• Changed: dspae/jsp/styles.ss.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/authorize-advaned.jsp
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• Moved to dspae-admin and hanged: dspae/jsp/admin/authorize-olletion-edit.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/authorize-ommunity-edit.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/authorize-item-edit.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/authorize-main.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/authorize-poliy-edit.jsp
• Moved to dspae-admin: dspae/jsp/admin/olletion-selet.jsp
• Moved to dspae-admin: dspae/jsp/admin/ommunity-selet.jsp
• Moved to dspae-admin: dspae/jsp/admin/on�rm-delete-olletion.jsp
• Moved to dspae-admin: dspae/jsp/admin/on�rm-delete-ommunity.jsp
• Moved to dspae-admin: dspae/jsp/admin/on�rm-delete-dtype.jsp
• Moved to dspae-admin: dspae/jsp/admin/on�rm-delete-eperson.jsp
• Moved to dspae-admin: dspae/jsp/admin/on�rm-delete-format.jsp
• Moved to dspae/jsp/tools: dspae/jsp/admin/on�rm-delete-item.jsp
• Moved to dspae/jsp/tools: dspae/jsp/admin/on�rm-withdraw-item.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/edit-olletion.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/edit-ommunity.jsp
• Moved to dspae/jsp/tools and hanged: dspae/jsp/admin/edit-item-form.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/eperson-browse.jsp
• Moved to dspae-admin: dspae/jsp/admin/eperson-on�rm-delete.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/eperson-edit.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/eperson-main.jsp
• Moved to dspae/jsp/tools and hanged: dspae/jsp/admin/get-item-id.jsp
• Moved to dspae/jsp/tools and hanged: dspae/jsp/admin/group-edit.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/group-eperson-selet.jsp
• Moved to dspae/jsp/tools and hanged: dspae/jsp/admin/group-list.jsp
• Moved to dspae-admin: dspae/jsp/admin/index.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/item-selet.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/list-ommunities.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/list-d-types.jsp
• Removed: dspae/jsp/admin/list-epeople.jsp
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• Moved to dspae-admin and hanged: dspae/jsp/admin/list-formats.jsp
• Moved to dspae/jsp/tools: dspae/jsp/admin/upload-bitstream.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/upload-logo.jsp
• Moved to dspae-admin: dspae/jsp/admin/work�ow-abort-on�rm.jsp
• Moved to dspae-admin and hanged: dspae/jsp/admin/work�ow-list.jsp
• Changed: dspae/jsp/browse/authors.jsp
• Changed: dspae/jsp/browse/items-by-author.jsp
• Changed: dspae/jsp/browse/items-by-date.jsp
• Changed: dspae/jsp/browse/no-results.jsp
• New: dspae-admin/eperson-deletion-error.jsp
• New: dspae/jsp/dspae-admin/news-edit.jsp
• New: dspae/jsp/dspae-admin/news-main.jsp
• New: dspae/jsp/dspae-admin/wizard-basiinfo.jsp
• New: dspae/jsp/dspae-admin/wizard-default-item.jsp
• New: dspae/jsp/dspae-admin/wizard-permissions.jsp
• New: dspae/jsp/dspae-admin/wizard-questions.jsp
• Changed: dspae/jsp/omponents/ontat-info.jsp
• Changed: dspae/jsp/error/internal.jsp
• New: dspae/jsp/help/formats.jsp
• Changed: dspae/jsp/layout/footer-default.jsp
• Changed: dspae/jsp/layout/header-default.jsp
• Changed: dspae/jsp/layout/navbar-admin.jsp
• Changed: dspae/jsp/layout/navbar-default.jsp
• Changed: dspae/jsp/login/password.jsp
• Changed: dspae/jsp/mydspae/main.jsp
• Changed: dspae/jsp/mydspae/perform-task.jsp
• Changed: dspae/jsp/mydspae/preview-task.jsp
• Changed: dspae/jsp/mydspae/rejet-reason.jsp
• Changed: dspae/jsp/mydspae/remove-item.jsp
• Changed: dspae/jsp/register/edit-pro�le.jsp
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• Changed: dspae/jsp/register/inative-aount.jsp
• Changed: dspae/jsp/register/new-password.jsp
• Changed: dspae/jsp/register/registration-form.jsp
• Changed: dspae/jsp/searh/advaned.jsp
• Changed: dspae/jsp/searh/results.jsp
• Changed: dspae/jsp/submit/anel.jsp
• New: dspae/jsp/submit/-liense.jsp
• Changed: dspae/jsp/submit/hoose-�le.jsp
• New: dspae/jsp/submit/reative-ommons.ss
• New: dspae/jsp/submit/reative-ommons.jsp
• Changed: dspae/jsp/submit/edit-metadata-1.jsp
• Changed: dspae/jsp/submit/edit-metadata-2.jsp
• Changed: dspae/jsp/submit/get-�le-format.jsp
• Changed: dspae/jsp/submit/initial-questions.jsp
• Changed: dspae/jsp/submit/progressbar.jsp
• Changed: dspae/jsp/submit/review.jsp
• Changed: dspae/jsp/submit/selet-olletion.jsp
• Changed: dspae/jsp/submit/show-liense.jsp
• Changed: dspae/jsp/submit/show-uploaded-�le.jsp
• Changed: dspae/jsp/submit/upload-error.jsp
• Changed: dspae/jsp/submit/upload-�le-list.jsp
• Changed: dspae/jsp/submit/verify-prune.jsp
• New: dspae/jsp/tools/edit-item-form.jsp
• New: dspae/jsp/tools/eperson-list.jsp
• New: dspae/jsp/tools/itemmap-browse.jsp
• New: dspae/jsp/tools/itemmap-info.jsp
• New: dspae/jsp/tools/itemmap-main.jsp



CHAPTER 8. VERSION HISTORY 1448.10 Changes in DSpae 1.1.18.10.1 Bug �xes
• non-administrators an now submit again
• installations now preserve �le reation dates, eliminating onfusion with upgrades
• authorization editing pages no longer reate null entries in database, and no longer handles them poorly(no longer gives blank page instead of displaying poliies.)
• registration page Invalid token error page now displayed when an invalid token is reeived (as opposed tointernal server error.) Fixes SF bug #739999
• eperson admin 'reent submission' links �xed for DSpaes deployed somewhere other than at / (e.g./dspae).
• help pages Link to help pages now inludes servlet ontext (e.g. '/dspae'). Fixes SF bug #738399.8.10.2 Improvements
• bin/dspae-info.pl now heks jsp and asset store �les for zero-length �les
• make-release-pakage now works with SoureForge CVS
• eperson editor now doesn't display the spurious text 'null'
• item exporter now uses Jakarta's li ommand line arg parser (muh leaner)
• item importer improvements:� now uses Jakarta's li ommand line arg parser (muh leaner)� imported items an now be routed through a work�ow� more validation and error messages before import� an now use email addresses and handles instead of just database IDs� an import an item to a olletion with the work�ow suppressed8.11 Changes in DSpae 1.1
• Fixed various OAI-related bugs; DSpae's OAI support should now be orret. Note that harvesting isnow based on the new Item 'last modi�ed' date (as opposed to the Dublin Core date.available date.)
• Fixed Handle support�DSpae now responds to naming authority requests orretly.
• Multiple bitstream stores an now be spei�ed; this allows DSpae storage to span several disks, and sothere is no longer a hard limit on storage.
• Searh improvements:� New �elded searhing UI� Searh results are now paged� Abstrats are indexed



CHAPTER 8. VERSION HISTORY 145� Better use of Luene API; should stop the number of open �le handles getting large
• Submission UI improvements:� now insists on a title being spei�ed� �xed navigation on �le upload page� itation & identi�er �elds for previously published submissions now �xed
• Many Uniode �xes to the database and Web user interfae
• Colletions an now be deleted
• Bitstream desriptions (if available) displayed on item display page
• Modi�ed a ouple of servlets to handle invalid parameters better (i.e. to report a suitable error messageinstead of an internal server error)
• Item templates now work
• Fixed registration token expiration problem (they no longer expire.)
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Appendix BDefault Dublin Core Metadata Registry
Element Quali�er Sope Noteontributor A person, organization, or servie responsible for the on-tent of the resoure. Cath-all for unspei�ed ontributors.ontributor advisor Use primarily for thesis advisor.ontributor authorontributor editorontributor illustratorontributor otheroverage spatial Spatial harateristis of ontent.overage temporal Temporal harateristis of ontent.reator Do not use; onlyfor harvested meta-data.date Use quali�ed form if possible.date aessioned Date DSpae takes possession of item.date available Date or date range item beame available to the publi.date opyright Date of opyright.date reated Date of reation or manufature of intelletual ontent ifdi�erent from date.issued.date issued Date of publiation or distribution.date submitted Reommend for theses/dissertations.identi�er Cath-all for unambiguous identi�ers not de�ned by quali-�ed form; use identi�er.other for a known identi�er ommonto a loal olletion instead of unquali�ed form.identi�er itation Human-readable, standard bibliographi itation of non-DSpae format of this itemidenti�er govdo A government doument numberidenti�er isbn International Standard Book Numberidenti�er ismn International Standard Musi Numberidenti�er issn Internation Standard Serial Numberidenti�er sii Serial Item and Contribution Identi�eridenti�er uri Uniform Resoure Identi�er149



APPENDIX B. DEFAULT DUBLIN CORE METADATA REGISTRY 150Element Quali�er Sope Noteontributor A person, organization, or servie responsible for the on-tent of the resoure. Cath-all for unspei�ed ontributors.ontributor advisor Use primarily for thesis advisor.identi�er other A known identi�er type ommon to a loal olletion.desription Cath-all for any desription not de�ned by quali�ers.desription abstrat Abstrat or summary.desription provenane The history of ustody of the item sine its reation, in-luding any hanges suessive ustodians made to it.desription sponsorship Information about sponsoring agenies, individuals, or on-tratual arrangements for the item.desription statementofresponsibilityTo preserve statement of responsibility from MARCreords.desription tableofontents A table of ontents for a given item.desription uri Uniform Resoure Identi�er pointing to desription of thisitem.format Cath-all for any format information not de�ned by quali-�ers.format extent Size or duration.format medium Physial medium.format mimetype Registered MIME type identi�ers.language Cath-all for non-ISO forms of the language of the item,aommodating harvested values.language iso Current ISO standard for language of intelletual ontent,inluding ountry odes (e.g. "`en_US"').publisher Entity responsible for publiation, distribution, or imprint.relation Cath-all for referenes to other related items.relation isformatof Referenes additional physial form.relation ispartof Referenes physially or logially ontaining item.relation ispartofseries Series name and number within that series, if available.relation haspart Referenes physially or logially ontained item.relation isversionof Referenes earlier version.relation hasversion Referenes later version.relation isbasedon Referenes soure.relation isreferenedby Pointed to by referened resoure.relation requires Referened resoure is required to support funtion, deliv-ery, or oherene of item.relation replaes Referenes preeeding item.relation isreplaedby Referenes sueeding item.relation uri Referenes Uniform Resoure Identi�er for related item.rights Terms governing use and reprodution.rights uri Referenes terms governing use and reprodution.soure Do not use; only for harvested metadata.soure uri Do not use; only for harvested metadata.subjet Unontrolled index term.subjet lassi�ation Cath-all for value from loal lassi�ation system. Globallassi�ation systems will reeive spei� quali�ersubjet dd Dewey Deimal Classi�ation Number



APPENDIX B. DEFAULT DUBLIN CORE METADATA REGISTRY 151Element Quali�er Sope Noteontributor A person, organization, or servie responsible for the on-tent of the resoure. Cath-all for unspei�ed ontributors.ontributor advisor Use primarily for thesis advisor.subjet l Library of Congress Classi�ationsubjet LCSH Library of Congress Subjet Headingssubjet mesh Medial Subjet Headingssubjet other Loal ontrolled voabulary; global voabularies will reeivespei� quali�er.title Title statement/title proper.title alternative Varying (or substitute) form of title proper appearing initem, e.g. abbreviation or translationtype Nature or genre of ontent.Table B.1: Default Dublin Core Registry



Appendix CDefault Bitstream Format Registry
Mimetype Short Desrip-tion Desription SupportLevel Internal Extensionsappliation/otet-stream Unknown Unknown data format Unknown Unknowntext/plain Liense Item-spei� lienseagreed upon to submis-sion Known trueappliation/mar MARC Mahine-Readable Cata-loging reords Known trueappliation/mathematia Mathematia Mathematia Notebook Known true maappliation/msword Mirosoft Word Mirosoft Word Known true doappliation/pdf Adobe PDF Adobe Portable Dou-ment Format Known true pdfappliation/postsript Postsript Postsript Files Known true ai, eps, psappliation/sgml SGML SGML appliation (RFC1874) Known true sgm, sgmlappliation/vnd.ms-exel Mirosoft Exel Mirosoft Exel Known true xlsappliation/vnd.ms-powerpoint Mirosoft Power-point Mirosoft Powerpoint Known true pptappliation/vnd.ms-projet Mirosoft Projet Mirosoft Projet Known true mpd, mpp,mpxappliation/vnd.visio Mirosoft Visio Mirosoft Visio Known true vsdappliation/wordperfet5.1 WordPerfet WordPerfet 5.1 dou-ment Known true wpdappliation/x-dvi TeX dvi TeX dvi format Known true dviappliation/x-�lemaker FMP3 Filemaker Pro Known true fmappliation/x-latex LateX LateX doument Known true latexappliation/x-photoshop Photoshop Photoshop Known true pdd, psdappliation/x-tex TeX Tex/LateX doument Known true texaudio/basi audio/basi Basi Audio Known true au, sndaudio/x-ai� AIFF Audio Interhange FileFormat Known true aif, aif, ai�152



APPENDIX C. DEFAULT BITSTREAM FORMAT REGISTRY 153Mimetype Short Desrip-tion Desription SupportLevel Internal Extensionsaudio/x-mpeg MPEG Audio MPEG Audio Known true abs, mpa,mpegaaudio/x-pn-realaudio RealAudio RealAudio �le Known true ra, ramaudio/x-wav WAV Broadase Wave Format Known true wavimage/gif GIF Graphis Interhange For-mat Known true gifimage/jpeg JPEG Joint Photographi Ex-perts Group/JPEG FileInterhange Format (JFIF Known true jpeg, jpgimage/png PNG Portable Network Graph-is Known true pngimage/ti� TIFF Tag Image File Format Known true tif, ti�image/x-ms-bmp BMP Mirosoft Windowsbitmap Known true bmpimage/x-photo-d Photo CD Kodak Photo CD image Known true pdtext/ss CSS Casading Style Sheets Known true sstext/html HTML Hypertext Markup Lan-guage Known true htm, htmltext/plain Text Plain Text Known true as, txttext/rihtext RTF Rih Text Format Known true rtftext/xml XML Extensible Markup Lan-guage Known true xmlvideo/mpeg MPEG Moving Piture ExpertsGroup Known true mpe, mpeg,mpgvideo/quiktime Video Quiktime Video Quiktime Known true mov, qtTable C.1: Default Bitstream Format Registry
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