How to build your own digital library with GreenstoneThe Greenstone Digital Library Software from the New Zealand Digital Libraryproject provides a new way of organizing information and making it availableover the Internet. It offers many unique features.• Accessible over the internet via a standard Web browser• Provides full-text searching for all collections• Provides flexible browsing facilities tailored to individual collections• Facilitates maintainability by creating all searching and browsing structuresautomatically• Takes advantage of any metadata that is available• Uses a scheme of �plugins� to facilitate extension to different documenttypes• Is designed for large (multi-gigabyte) document collections• Works with documents of any language (including Chinese, Arabic, Maori)• Easy to tailor the presentation interface to different languages• Can accommodate text, pictures, and audio• Makes use of advanced compression techniques to reduce storage• Keeps logs of user activity• Collections can be made available in precisely the same form on CD-ROM• CD-ROMs are easy to install operate on Windows 3.X, 95, 98, and NT• Operates under Unix and Windows NT, and works with standard Webservers• Is open-source software, distributed under the Gnu public licence.This manual provides a comprehensive introduction to the software and itscapabilities. It is divided into four main parts, corresponding to different kinds ofuse.The first part gives an overview of the capabilities of the software, and includesa comprehensive glossary of terms used throughout the manual.The second part is targeted at end users of Greenstone collections. It begins bydescribing the very simple installation procedure for CD-ROMs. Following thatthere is a complete account of how to find information in Greenstone collections.In fact, the interface is fairly self-explanatory�the best way to learn is bydoing�and this section essentially comprises the on-line help information for atypical collection.The third part is for those who want to build their own library collections usingGreenstone. To do this, you need some understanding of the files and filestructure used within the system, and the overall process of creating acollection�which involves assembling the source documents, �importing� theminto the Greenstone system, and then �building� the full-text indexes andbrowsing structures. We also describe the file format of imported documents,although this information is not usually necessary for building collections.Next we show how to update an existing collection by adding new material andrebuilding it. This is easy to do: the software is designed for ease of maintenanceof digital library collections.

2Building a new collection from scratch can be more challenging. It is easy ifthere is an existing collection that can be used as an exact model, with the samesource file structure and the same kind and format of metadata�for then youcan just copy the relevant specifications for the existing collection and rebuild.For genuinely new collections, we describe the �plugins� that are available toaccommodate different document formats, and the �classifiers� that are availableto build browsing structures�like sorted lists of names or dates, or hierarchicalbrowsers for classification hierarchies. We also describe how you can control theformat of what is presented on the screen.The third part ends with a description of how to put a collection onto astandalone Greenstone CD-ROM that can be distributed for others to use, anddiscusses how to translate the interface into other languages that are not yetsupported.The fourth part describes how to install the full Greenstone software on Unixsystems and on Windows 95/98/NT. Most users will not need to install thesoftware, and can skip this section.The fifth part is for those who want to modify the software to add newcapabilities. We begin by describing the directory structure in which thesoftware resides. The remainder of this section is still being written.The Greenstone software is developing rapidly, and documenting a movingtarget is difficult. At this stage there are quite a number of small things left to do.In some cases these are described here as though they were complete; thesesections have been highlighted. Most of the highlighting will be removed withinthe next few weeks.

3A. Overview of GreenstoneThe Greenstone Digital Library is organized in as a number of independentcollections. A collection of information comprises several (typically severalthousand, or even several million) documents, and a uniform interface isprovided to all documents in a collection. The collections in a library are eachorganized in a different way�though there is a strong family resemblance in theway collections are presented.Collections are accessed through a standard Web browser (for instance,Netscape or Internet Explorer) and combines easy-to-use browsing withpowerful search facilities. There are several ways to find information in mostGreenstone collections. For example, you can search for particular words thatappear in the text, or within a section of a document. You can browse documentsby title: just click on a book to read it. You can browse documents by subject.Subjects are represented by bookshelves: just click on a bookshelf to look at thebooks. Where appropriate, documents come complete with a table of contents:you can click on a chapter or subsection to open it, expand the full table ofcontents, or expand the full document into your browser window (useful forprinting). The international Unicode character set is used internally, sodocuments can be written in any language. The interface is available in English,French, Spanish, German, Maori, Chinese, and Arabic. The New Zealand DigitalLibrary website (www.nzdl.org) provides numerous example collections.Along with each collection is a statement of its purpose and coverage, and anexplanation of how the collection is organized. Most collections can be accessedby both searching and browsing. Searching is full-text, and the user can choosebetween indexes built from different parts of the documents. Some collectionshave an index of full documents, an index of sections, an index of paragraphs, anindex of titles, and an index of section headings, each of which can be searchedfor particular words or phrases. Browsing involves lists that the user canexamine: lists of authors, lists of titles, lists of dates, hierarchical classificationstructures, and so on. Different collections offer different browsing facilities.Indexes for both browsing and searching are constructed during a process calledbuilding according to instructions in a collection configuration file.Rich Web browsing facilities can be provided by manually linking parts ofdocuments together and building explicit tables of contents and indexes.However, manually-created structures are difficult to maintain, and inevitablyfall into disrepair when the collection expands. The Greenstone software takes adifferent tack: it facilitates maintainability by creating all searching andbrowsing structures automatically from the documents themselves. No links areinserted by hand. This means that if new documents in the same format becomeavailable, they can be merged into the collection automatically. Indeed, for somecollections this is done by processes that wake up regularly, scout for newmaterial, and rebuild the indexes�all without manual intervention.Collections comprise many documents: usually thousands, tens of thousands, or

4even millions. Each document may be hierarchically organized into sections(and subsections, and sub-subsections). Each section comprises one or moreparagraphs. Metadata, which is descriptive information such as author, title,date, keywords, and so on, may be associated with each document, or withindividual sections of documents. Metadata is the raw material for browsingindexes. It must either be provided explicitly (for example, in a spreadsheet) orbe derivable automatically from the source documents. Metadata is converted toa standard form (using the Dublin Core metadata scheme) and stored with thedocument for internal use.In order to accommodate different kinds of source documents, the software isorganized in such a way that �plugins� can be written for new document types.Plugins currently exist for plain text documents, html documents, and forrecursively traversing directory structures containing such documents. Acollection may have source documents in different forms: it is just a matter ofspecifying all the necessary plugins. In order to build browsing indexes frommetadata, an analogous scheme of �classifiers� is used: classifiers create indexesof various kinds based on metadata. Source documents are brought into theGreenstone system through a process called importing, which uses appropriateplugins and classifiers as specified in the collection configuration file.Greenstone collections can contain text, pictures, and even audio clips.Compression technology is used to ensure best use of storage. (Throughout theGreenstone software, the MG software is used for compression and indexing: seeWitten, I.H., Moffat, A. and Bell, T. Managing Gigabytes: compressing andindexing documents and images, Morgan Kaufmann, second edition, 1999.)Most non-textual material is either linked to the textual documents oraccompanied by textual descriptions (such as captions for photos) to allow full-text searching and browsing.The Greenstone system includes an �administrative� function whereby specifiedusers can examine the composition of all collections, protect documents so thatthey can only be accessed by registered users on presentation of a password, andso on. Logs of user activity are kept that record all queries made to everyGreenstone collection (though this facility can be disabled).Although primarily designed for Internet access over the World-Wide Web,Greenstone collections can be made available, in precisely the same form, onCD-ROM. A Greenstone CD-ROM can be used on a standalone PC to access theinformation on the disk. The user interface is through a standard Web browser(Netscape is provided on each CD), and the interaction is identical to accessingthe collection on the Web�except that response times are faster and morepredictable. If the PC is connected to a network (intranet or Internet), theGreenstone software acts as a network server, using a custom-built Web serverprovided on each CD, to make exactly the same information available to otherswho need only use their standard Internet browser software. The software worksunder all Windows 3.X, 95, 98, and NT operating systems; it can be installedstraight off the CD-ROM in a matter of seconds. The use of compressiontechnology ensures that the greatest possible volume of information can bepacked on to a CD-ROM.

5The collection-serving software operates under Unix (currently tested underLinux and SunOS) and Windows NT, and works with all standard Web servers.A flexible process structure allows different collections to be served by differentcomputers, yet be presented to the user in the same way, on the same Web page,as part of the same digital library. Collections can be updated and new onesbrought on-line at any time, without bringing the system down; the processresponsible for the user interface will notice (through periodic polling) whennew collections appear and add them to the list presented to the user. Thesoftware architecture allows for different parts of a collection to be distributedover several computers, and for different collections to be searched together, andfor a single collection to be replicated on several computers and the user toreceive service, transparently, from the one that responds quickest�thoughthese are not yet implemented.The Greenstone Digital Library Software is open-source software, availablefrom the New Zealand Digital Library (www.nzdl.org) under the terms of theGnu public licence. The software includes everything described above: Webserving, CD-ROM creation, collection building, multi-lingual capability, pluginsand classifiers for a variety of different source document types. It includes anautoconfigure script to allow easy installation on Unix systems. In the spirit ofopen-source software, users are encouraged to contribute modifications andenhancements.TermMeaningautoconfUnix program used to configure the Greenstone software installation package tosuit your systemAutorunWindows feature that starts a program automatically whenever a CD-ROM isinsertedBoolean queryQuery to an information retrieval system that may contain AND, OR, NOTBrowsingAccessing a collection by scanning an organized list of metadata valuesassociated with the documents (such as author, title, date, keywords)buildcol.plProgram used to build collectionsBuildingProcess of creating the indexing and browsing structures that are used to accessa collectionC++Programming language in which the majority of the Greenstone software iswrittenCasefoldingMaking uppercase and lowercase words look the same, for searching purposesCGICommon Gateway Interface, a scheme that allows users to activate programson the host computer by clicking on Web pagesCGI scriptCode associated with a button, menu, or link on a Web page that specifies whatthe host computer is to do when it is clickedcgi-binDirectory in which CGI scripts are stored (differs from system to system)ClassifierGreenstone code module that examines document metadata to form an index forbrowsingCollectionSet of documents that are brought together under a uniform searching and

6browsing interfaceCollection configuration fileFile that specifies how a collection is to be imported and built, what indexesand language interfaces are to be provided, etcCollection serverProgram responsible for providing access to a collection when it is being usedConfiguration fileSee collection configuration file, main configuration file, site configuration fileCVSConcurrent Versioning System, a scheme for maintaining source code usedthroughout Greenstonedb2txtTool for viewing a GDBM database as text (see GDBM)Demo collectionA subset of the Humanities Development Library, distributed with theGreenstone software and used for illustration in this tutorialDigital libraryCollection of digital objects (text, audio, video), along with methods for accessand retrieval, and for selection, organization, and maintenanceDocumentBasic unit from which digital library collections are constructed; it may includetext, graphics, sound, video, etc.Dublin coreA standard way of describing metadataFast CGIFacility that allows CGI scripts to remain continuously active so that they donot have to be restarted from scratch every time they are called forFilter programThat part of a collection server that implements querying and browsingoperationsFormat stringA string that specifies how the Greenstone software should display documentand other istingsGB-encodingStandard way of encoding Chinese and other oriental languagesGDBMGnu database manager, a program used within the Greenstone software to storemetadata for each documentGimpImage-manipulation program used (on Unix) to create icons in GreenstoneGMLGreenstone Markup Language, a file format used for storing documentsinternallyGnu licenceSoftware licence that permits users to copy and distribute computer programsfreely, and modify them�so long as all modifications are made publiclyavailableGreenstoneThe name of this digital library softwareGSDLAbbreviation for Greenstone Digital LibraryOperating system variable that represents the top-level directory in which allGreenstone programs and collections are stored ( onWindows systems)$GSDLOSOperating system variable that represents the operating system currently beingused ( on Windows systems)hashfileProgram used at import or build time to generate the OID of each documentHDLHumanities Development Library, a Greenstone collection of humanitarianinformation for developing countriesHTMLHyperText Markup Language, the language in which Web documents arewrittenimport.plProgram used to import documents

7ImportingProcess of bringing collections of documents into the Greenstone systemIndexInformation structure that is used for searching or browsing a collectionInstallShieldWindows program that allows a system to be installed from a CD-ROM, usedby Greenstone CD-ROMsMain configuration fileFile that contains specifications common to all collections served by this siteMetadataDescriptive data such as author, title, date, keywords, and so on, that isassociated with a document (or document collection)MGManaging Gigabytes, a program used by the Greenstone system for full-textindexing, that incorporates compression techniques (see Witten, I.H., Moffat,A. and Bell, T. Managing Gigabytes: compressing and indexing documentsand images, Morgan Kaufmann, second edition, 1999)mgbuildMG program for building a compressed full-text indexmgqueryMG program for querying a compressed full-text indexmkcol.plProgram that creates and initializes the directory structure for a new collectionNew Zealand DigitalLibraryResearch project in the Computer Science Department at the University ofWaikato, New Zealand, that created the Greenstone software (www.nzdl.org)OIDObject Identifier, a unique identification code associated with a documentPerlProgramming language used for many of the text-processing operations thatoccur during the building processPingMessage sent to a system to determine whether it is running or notPluginCode modules for handling documents of different formats, used during theimporting and building processesProtocolSet of conventions by which a receptionist communicates with a collectionserverRanked queryNatural-language query to an information retrieval system, for which thedocuments that match the query are sorted in order of relevanceReceptionistProgram that organizes the Greenstone user interfaceRTFRich Text Format, a standard format for interchange of text documentsSearchingAccessing a collection through a full-text search of its contents (or parts ofcontents, such as section titles)ServerSee Collection server, Web serversetup.sh, setup.csh, setup.batCommand used to set up your environment to recognize the GreenstonesoftwareSite configuration fileFile that contains specifications used to configure the Greenstone software forthe site in which it is installedStemmingStripping endings off a query term to make it more generalSTLStandard template library, a widely-available library of C++ codetxt2dbProgram used at build time to create the GDBM databaseUnicodeStandard scheme for representing the character sets used in the world�slanguagesUNUThe United Nations University; also used to refer to a Greenstone collectioncreated for that organizationWeb serverStandard program that computers use to make information accessible over the

8World Wide Web

9B. Using Greenstone collectionsThe Greenstone software is designed to be easy to use. Web-based and CD-ROM collections have interfaces that are identical. Installing a CD-ROMcollection on any Windows computer is very easy indeed; a standard installationsetup program is used. A CD-ROM collection can be used locally on thecomputer where it is installed; also, if this computer is connected to a network,the software automatically and transparently gives network access to the samecollection to any other computers on the network.If the software is to be used on a Unix server, or if it will be put to serious large-scale use as a Web server, or if more than one collection is to be offered, it willbe necessary to install the complete Greenstone software on the server. This is arather more complex procedure because it requires auxiliary software to beinstalled and may need special configuration options to be set. Most Greenstoneusers will never have to undertake the installation of the software on theircomputer; however, for those who do, the procedure is described in section B.2below. Most readers should skip this section; it is of no relevance to everydayGreenstone use.In Section B.3 we describe the searching and browsing facilities offered by atypical Greenstone collection, the �Demo� collection that is supplied with theGreenstone software. Other collections offer similar facilities; if you can useone, you can use them all.B.1Using a Greenstone CD-ROMTo use a Greenstone CD-ROM, just put it into the CD-ROM drive on anyWindows PC. Most likely (if �autorun� is enabled on your PC), a window willappear inviting you to install the Greenstone software. If not, find the CD-ROMdisk drive (on current Windows systems you can get this by clicking on the MyComputer icon on the desktop) and double-click it, ir the install.exe file inside it.In either case the Greenstone Setup program will be entered, which guides youthrough the setup procedure. Most people respond yes to all the questions exceptfor the one which offers to install the Netscape browser; if you already have abrowser you probably don�t need to install a new one.When the installation procedure has finished, you�ll find the library in thePrograms submenu of the Windows Start menu, under the name of thecollection (for example, �Humanity Libraries� or �United Nations University�).There will be a Standalone Version as well as a Server or Network version, andan Uninstall option which will completely remove the library and associatedsoftware from your system should you so desire. You should use the Server orNetwork version whether or not you are connected to a network; the StandaloneVersion is only supplied in case the system experiences difficulty in ascertainingyour network setup.Once the software has been installed, the library will be entered automatically

10every time you re-insert the CD-ROM if autorun is enabled.B.2Finding information in a Greenstone collectionThe easiest way to learn to use a Greenstone collection is to try it out. Don�tworry�you can�t break anything. Click liberally: most images that appear onthe screen are clickable. If you hold themouse stationary over an image, mostbrowsers will soon pop up a message thattells you what will happen if you click.Experiment! Choose common words like�the� and �and� to search for�thatshould evoke some hits, and nothing willbreak.Greenstone digital library systems oftencomprise several separatecollections�for example, computerscience technical reports, literary works,internet FAQs, magazines. There will bea home page for the digital library systemwhich allows you to access anycollection; in addition, each collectionhas its own �about� page that gives you information about how the collection isorganized and the principles governing what is included in it. To get back to the�about� page at any time, just click on the �collection� icon that appears at thetop left side of all searching and browsing pages.Figure 1 shows a screenshot of the �Demo� collection supplied with theGreenstone software, which is a very small subset of the Humanity DevelopmentLibrary collection; we will use it as an example to describe the different ways offinding information. (If you can�t find the Demo collection, use the HumanityDevelopment Library instead; it looks just the same.) First, almost all icons areclickable. Several icons appear at the top of almost every page; Table 1 showsyou what they mean.Table 1 What the icons at the top of each page meanThis takes you to the �about� pageThis takes you to the Digital Library�s home page, from which you can selectanother collectionThis provides help text similar to what you are reading nowThis allows you to set some user interface and searching options that will thenbe used henceforthThe �search � subjects � titles a-z � organization � how to� bar underneathgives access to the searching and browsing facilities. The leftmost button is forsearching, and the ones to the right of it�four, in this collection�evokedifferent browsing facilities. These may differ from one collection to another.Figure 1Using the Demo collection

11How to find informationTable 2 shows the five ways to find information in the Demo collection.You can search for particular words that appear in the text from the �search�page. (This is just like the �about� page that comes up when you begin, exceptthat it doesn�t contain the about this collection text.) It can be reached from otherpages by pressing the search button. You can access publications by subject bypressing the subjects button. This brings up a list of subjects, represented bybookshelves. You can access publications by title by pressing the titles a-zbutton. This brings up a list of books in alphabetic order. You can accesspublications by organization by pressing the organization button. This brings upa list of organizations. You can accesspublications by how to listing by pressingthe how to button. This brings up a list of�how to� hints.Table 2 What the icons on thesearch/browse bar meanSearch for particular wordsAccess publications by subjectAccess publications by titleAccess publications by organizationAccess publications by �how to� listingHow to read the booksIn the Demo collection, you can tell when you have arrived at an individual bookbecause there is a photograph of its front cover (Figure 2). Beside thephotograph is a table of contents with an arrow marking where you are. Thistable is expandable: click on the folders to open them or close them. Click on theopen book at the top to close it.Underneath is the text of the current section (Introduction and Summary in the example, beginning at the verybottom of the illustration). When you have read through it, there are arrows at the end to take you on to the nextsection or back to the previous one.Below the photograph are four buttons. Click on detach to make a new browserwindow for this book. (This is useful if you want to compare books, or read twoFigure 2A book in the Demo collection

12at once.) If you have reached this book through a search, the search terms will behighlighted: the no highlighting button turns this off. Click on expand text toexpand out the whole text of the current section, or book. Click on expandcontents to expand out the whole table of contents so that you can see the titlesof all chapters and subsections.In some collections, the documents do not have this kind of hierarchicalstructure. In this case, no table of contents is displayed when you get to anindividual document�just the document text. In some cases, the document issplit into pages, and you can read sequentially or jump about from one page toanother.What the icons meanWhen you are browsing around the collection, you will encounter the itemsshown in Table 3.Table 3 Icons that you will encounter when browsing

Click on a book icon to read the corresponding bookClick on a bookshelf icon to look at books on that subjectView this section of the textOpen this folder and view contents Click on this icon to close the bookClick on this icon to close the folder Click on the arrow to go on to the next section ...

... or back to the previous sectionOpen this page in a new windowExpand table of contentsDisplay all text Highlight search termsHow to search for particular wordsFrom the search page, follow these simple steps to make a query:

13When you make a query, the titles of up to twenty matching documents will beshown. There is a button at the end to take you on to the next twenty. From thereyou will find buttons to take you on to the third twenty or back to the firsttwenty, and so on. However, for efficiency reasons a maximum of fifty isimposed on the number of documents returned. You can change these numbersby clicking the preferences button at the top of the page.Click the title of any document, or the little icon beside it, to open it. The iconmay show a book, or a folder, or a page: it will be a book icon if you aresearching books; otherwise if you are searching sections it will be a folder orpage icon depending on whether or not the section found has subsections.SEARCH TERMSThe stuff that you type into the query box is interpreted as a list of words called�search terms.� Each search term contains nothing but alphabetic characters anddigits. Terms are separated by white space. If any other characters such aspunctuation appear, they serve to separate terms just as though they were spaces.And then they are ignored. You can�t search for words that include punctuation.For example, the queryAgro-forestry in the Pacific Islands: Systems forSustainability (1993)will be treated the same asAgro forestry in the Pacific Islands Systems for Sustainability1993QUERY TYPEThere are two different kinds of query.• Queries for all the words. These look for documents (or chapters, or titles) thatcontain all the words you have specified. Books that satisfy the query aredisplayed, in alphabetical order.• Queries for some of the words. Just list some terms that are likely to appear inthe documents you are looking for. Books are displayed in order of howclosely they match the query. When determining the degree of match,• the more search terms a document contains, the closer it matches;• rare terms are more important than common ones;• short documents match better than long ones.Use as many search terms as you like�a whole sentence, or even a wholeparagraph. If you specify only one search term, it doesn�t much matter whetheryou use an all or a some query, except that in the second case documents will beordered by the search term�s frequency of occurrence.Advanced search featuresWhile the above is enough to meet most searching needs, some more advanced

14search features are provided. These are activated from the preferences page,which is reached by clicking the preferences button at the top of the page. Whenyou change your preferences, do not click your browser�s Back button�thatwould undo the changes. Instead, click any of the buttons on the search/browsebar.CASE SENSITIVITY AND STEMMINGWhen you specify search terms, you can choose whether upper and lower casemust match between the query and the document: this is called �casesensitivity.� You can also choose whether to ignore word endings or not: this iscalled �stemming.�Under Search options on the Preferences page you will see a pair of buttonslabeled ignore case differences and upper/lower case must match; these controlthe case sensitivity of your queries. Below is a pair of buttons labeled ignoreword endings and whole word must match: these control stemming.For example, if the buttons ignore case differences and ignore word endings areselected, the queryAfrican buildingwill be treated the same asafrica buildsbecause the uppercase letter in �African� will be transformed to lowercase, andthe suffixes �n� and �ing� will be removed from �African� and �building�respectively (also, �s� would be removed from �builds�).Generally case differences and word endings should be ignored unless you arequerying for particular names or acronyms.PHRASE SEARCHINGIf your query includes a phrase in quotation marks (� and �), only documentscontaining that phrase, exactly as typed, will be returned.If you want to use phrase searching, you need to learn a little about how itworks. Phrases are processed by a post-retrieval scan. First the query is issued inthe normal way�all the words in the phrase are included as search terms�andthen the documents returned are scanned to eliminate those in which that phrasedoes not appear.During the post-retrieval scan, phrases are checked just as they are, includingany punctuation. For example, the querywhat�s a "post-retrieval scan?"will first retrieve all documents that match all of the wordswhat s a post retrieval scan

15and then the documents returned will be checked for the phrasepost-retrieval scan?There is a restriction to the phrase searching mechanism: you cannot includemore than one phrase in a query.Finally, for computational reasons, the smallest unit of granularity isautomatically enforced whenever phrase searching is used. In most collections,this is the paragraph level.ADVANCED QUERY MODEIn advanced query mode, which can be selected on the Preferences page, thequeries for all of the words, described above, are actually Boolean queries. Theyconsist of a list of terms joined by logical operators & (and), | (or), and ! (not).Absent operators are interpreted as & (and): thus a query without any operatorsreturns documents that match all the terms.If the words AND, OR, and NOT appear in your query they are treated asordinary search terms, not operators. For operators you must use &, |, and !. Inaddition, parentheses can be used for grouping.Setting your preferencesThe preferences page, which is reached by clicking the preferences button at thetop of each page, controls several different things. When you change yourpreferences, do not click your browser�s Back button�that would undo thechanges. Instead, click one of the buttons on the search/browse bar.Search preferences allow you to control casefolding and stemming as describedabove, determine how many hits should be returned and how many should bedisplayed on each page, and switch between simple and advanced query mode(in the latter, Boolean operators are allowed in all queries).Language preferences allow you to specify the interface language, and thecoding scheme (which is particularly important for the Chinese language).The interface format can be graphical, which is normal, or textual, which isuseful if you are visually impaired and use a large-font interface or a speechsynthesizer.

16C. Building collectionsWe now look at the process of building collections. This is for librarians!�butGreenstone empowers anyone to become a digital librarian. The next sectiondescribes the computer files that are used in a collection, including the originalsource files that contain the material in the collection, and the file structure thatis used internally. Each document can be hierarchically structured, with sectionsand subsections.Section C.2 describes how to update an existing collection by adding newmaterial and rebuilding it. This is easy to do: the software is designed for ease ofmaintenance of digital library collections.Then we look at the more challenging process of building a new collection fromscratch. Building simple collections is easy�to build a collection with exactlythe same structure as an existing one, with source documents in exactly the sameformat, is extremely easy. The Greenstone software is very flexible, allowingdifferent kinds of source document and different sorts of browsing indexes, andthis flexibility comes at a price: if you want to take advantage of it, you mustlearn to control it. Section C.3 describes all the issues that are involved inbuilding new collections.Finally, we look at how to put a collection onto a standalone Greenstone CD-ROM that can then be distributed for others to use, and how to translate theinterface into other languages that are not yet supported.C.1The files in a Greenstone collectionWhen you create a new collection or add material to an existing one, you need toput the original source documents in a place from which they can be brought intothe system, a process known as �importing� the documents into Greenstone.When they are imported, documents are converted into a simple HTML-likeformat known as GML for Greenstone Markup Language, which includes any�metadata,� or descriptive data such as author, title, date, keywords, and so on,that is associated with the document. Documents are assumed to be in Unicode,expressed in the UTF-8 coding scheme (of which the ASCII characters form asubset).Files and directoriesThe Greenstone system is placed in a directory structure rooted at $GSDLHOME(on the New Zealand Digital Library project�s computers, it�s rooted in/home/nzdl/gsdl). In order to use the software, you should set this environmentvariable accordingly.There are some other initialization functions that need to be done in order tomake best use of the software; for example, augmenting your search path so thatGreenstone utility programs are found automatically. These functions can be

17accomplished automatically by a setup script in $GSDLHOME/setup.sh (orsetup.csh if you are using the C-shell; for other shells consult your local Unixexpert). On Windows, the directory structure is rooted at %GSDLHOME%, andthe setup script is in the file . Table 4 gives Unix andWindows experts more information on what is required.We will generally omit the $GSDLHOME prefix from filenames in thisdocumentation.Table 4 Contents of the file setup.shexport GSDLHOME=/home/nzdl/gsdlset by autoconfexport GSDLOS=‘uname -s | tr A-Z a-z‘export PATH=$PATH:$GSDLHOME/bin/script:$GSDLHOME/bin/$GSDLOS set GSDLHOME=c:\gsdlset GSDLOS=windowsset PATH=%PATH%;%GSDLHOME%\bin\script;%GSDLHOME%\bin\windows;The directory collect (i.e. $GSDLHOME/collect) contains a directory for eachcollection; to see what collections there are, both public and private, you shouldlook here. Collection names usually bear some resemblance to what thecollection is called on the New Zealand Digital Library Web page, although thatpage, of course, only shows public collections. For each collection, there will beseveral subdirectories, shown in Table 5a. The contents of these directories forthe Demo collection are show in Table 5b, for reference. The perllib directorycontains PERL programs that are specific to this collection.Table 5 (a) Subdirectories for an individual collection ; (b) Subdirectories forthe Demo collection(a)archivesSource files from which the collection is built, usually in GML formatbuildingStores the collection�s indexes while the collection is being builtetcCollection-specific configuration file collect.cfg, and any necessary data filesimportOriginal raw material for the collection, in its original formatindexStores the indexes for the live collection, as it is served to users

18(b) collect/ demo HASH0105.dir HASH017d.dir HASH63e6.dir HASHaad6.dir HASH0144.dir HASH026b.dir HASH7df3.dir HASHe52a.dir HASH0173.dir HASH54cf.dir HASHa0a5.dir archives.infetc: collect.cfg mags.txt sub.txt org.txt bostid ecourier faobetf index.txt wbindex: build.cfg dtx stt stx text classifyCreating a collectionThe process of creating a collection goes like this. The original raw material isplaced in the import directory, in whatever form it is available�plain text files,Word documents, HTML files, depending on where it came from. Then theimport process is invoked. Controlled by the configuration file in etc/collect.cfg,the files in import are converted into GML format and placed in the archivesdirectory. The original raw material remains in import. Then the build process isinvoked. Again controlled by the configuration file, the requisite indexes for thecollection are built and placed in the building directory. Finally, the contents ofthe building directory are moved into the index directory, and the new version ofthe collection automatically becomes live.This procedure may seem cumbersome. But all the steps are necessary forefficient operation with large collections. First, the import process could beperformed on the fly during the building operation�but because buildingindexes is a multipass operation, the often lengthy importing would be repeatedseveral times. Second, the build process can take considerable time�some days,for very large collections. It puts the result into the separate building directory sothat, if the collection already exists, it can continue to be served to users in itsold form from the directory index throughout the building operation.If desired, the separate step of importing can be avoided by putting the originalraw material in the archives directory. The building process uses filenameextensions to recognize the type of files being dealt with. On finding files otherthan .gml files in the archives directory, it will invoke the import procedureautomatically for each pass of index creation. This saves the extra space requiredto store the collection twice, in both original and imported form, at the expenseof the additional time required to perform the import conversion for each pass ofthe building process.The configuration file that controls the collection creation procedure resides inthe collection�s etc directory, along with any collection-specific data files thatare required. (For example, building a hierarchy of classifications requires a datafile of sub-classifications, which is placed here.)

19The imported documentsIn order to identify documents in the Greenstone system, a unique objectidentifier or �OID� is assignment to each original source document and stored asmetadata within that document. It is important that no two documents have thesame OID, and that a document�s OID persists throughout the index-buildingprocess�so that a user�s search history is unaffected by rebuilding thecollection. OIDs are assigned by hashing the contents of the original sourcedocument during the import process; an example OID isOnce it has been imported, each document is stored in its own subdirectory ofthe archives directory, along with any other files�for example, imagefiles�that are associated with the document. The name of the subdirectory isgenerated from the document�s OID, and the document is stored in GML formatin a file called doc.gml.To ensure compatibility with Windows 3.X systems, only eight characters areused in directory and file names. The much longer OIDs are mapped intomultiple directory names, but the directory structure is kept as shallow aspossible by using only as much of the OID as required. For example, just thefirst eight characters of the documents OID are used, except that if a directorywith this name already exists, a subdirectory of it is created using the next eight,and so on (in fact, this seldom happens).Inside the documentsWithin a single document, the GML format imposes a limited amount ofstructure. (We will give examples of the GML format shortly, in Table 8.Documents are divided into paragraphs. Moreover, they can be splithierarchically into sections and subsections; these may be nested to any depth.OIDs are extended to identify sections and subsections by appending section andsubsection numbers, separated by periods, to a document�s OID. For example,subsection 3 of section 2 of document HASHa7 is referred to as HASHa7.2.3.When you read a book in a Greenstone collection, the section hierarchy ismanifested in the table of contents of the book. For example, books in the Democollection have a hierarchical table of contents showing chapters, sections, andsubsections. Documents in the Computer Science Technical Reports do not havea hierarchical subsection structure, but each document is split into pages and youcan browse around the pages of a retrieved document. Chapters, sections,subsections, and pages are all implemented simply as �sections� within thedocument.The document structure is also used for searchable indexes. There are threelevels of index: documents, sections, and paragraphs. A document indexcontains the full document. When a section index is created, each sectionstretches from a gsdlsection tag to the next-occurring gsdlsection tag�thus achapter that immediately begins with a new section will produce an emptydocument in the index. Sections and subsections are treated alike: thehierarchical document structure is flattened for the purposes of creating

20searchable indexes. As well as indexes of text, indexes of any kind of metadatacan also be created. For example, most collections offer searchable indexes ofsection titles.It has already been mentioned that metadata is stored with documents. TheDublin Core metadata standard is used, which defines the metadata types inTable 6 (starred ones are used in current collections). However, metadata typesthat are not in the Dublin Core may be used too (for example, the Democollection contains �how to� and �Magazine� metadata).Table 6 The Dublin Core metadata standard. Starred items are used in current collections NameMetadatasubtag*TitleTitleA name given to the resource*CreatorAn entity primarily responsible for making the content of theresource*Subject and keywordsThe topic of the content of the resource*DescriptionAn account of the content of the resource*PublisherAn entity responsible for making the resource available ContributorAn entity responsible for making contributions to the contentof the resource*DateDateA date associated with an event in the life cycle of theresource Resource typeTypeThe nature or genre of the content of the resource FormatFormatThe physical or digital manifestation of the resource*Resource identifierAn unambiguous reference to the resource within a givencontext: this is the object identifier or OID SourceSourceA Reference to a resource from which the present resource isderived*LanguageA language of the intellectual content of the resource RelationA reference to a related resource CoverageThe extent or scope of the content of the resource Rights managementRightsInformation about rights held in and over the resourceThe GML formatAll text documents are converted to a common format, GML, when they areimported into the Greenstone system. The HTML convention of tags enclosed inangle brackets is adopted for markup; any <, >, or � characters within the text arestored as their HTML equivalent (&lt; &gt; and &quot;).A <gsdlsection> tag denotes the start of each document section, and thecorresponding </gsdlsection> closing tag marks the end of that section. Each<gsdlsection> tag can contain any number of subtags shown in Table 7.Metadata is indicated within the gsdlsection tag (for example, <gsdlsectionTitle=�Food and Nutrition Bulletin�>); thus different metadata can beassociated with individual sections of a document. Any subtags other than thosein Table 7 are considered to be metadata that is attached to that section.

21Table 7 Subtags of <gsdlsection>Original file from which the GML was generatedType of document (currently the only recognized type is indexed_doc)File associated with the document (e.g. an image file)Subsection number (this does not exist at the document�s top level)Table 8a is a GML file that contains a simple document comprising a singlesection with title, and three associated images. Table 8b shows a more complexdocument: a book with two sections called Preface and Conclusions, the secondof which has two subsections. Note that a chapter is simply treated as a top-levelsection. In some collections documents are split into individual pages. These aretreated as sections, though they don�t usually have titles. Table 8c shows a bookwith two sections (corresponding to chapters), the first of which has two pagesand the second one page.Table 8 Three examples of documents in GML format(a) gsdlsourcefilename = "uu02fe.txt" gsdldoctype = "indexed_doc" Identifier="HASHa723e7e164df07c833bfc4" Title = "Freshwater Resources in Arid Lands" gsdlassocfile="cover.jpg:image/jpeg" gsdlassocfile="p21.jpg:image/jpeg" gsdlassocfile="p22.jpg:image/jpeg"> This is the text of the document(b) gsdlsourcefilename = "uu02fe.txt" gsdldoctype = "indexed_doc" Identifier="HASHa723e7e164df07c833bfc4" Title = "Freshwater Resources in Arid Lands"> <gsdlsection gsdlnum="1" Title="Preface"> This is the text of the preface </gsdlsection> <gsdlsection gsdlnum="2" Title="Conclusions"> <gsdlsection gsdlnum="1" Title="Part 1"> This is the first part of the conclusions </gsdlsection> <gsdlsection gsdlnum="2" Title="Part 2"> This is the second part of the conclusions </gsdlsection>(c) gsdlsourcefilename = "uu02fe.txt" gsdldoctype = "indexed_doc" Identifier="HASHa723e7e164df07c833bfc4" Title = "Freshwater Resources in Arid Lands"> <gsdlsection gsdlnum="1" Title="Chapter 1"> <gsdlsection gsdlnum="1"> This is the text of the first page of chapter 1 </gsdlsection> <gsdlsection gsdlnum="2">

22 This is the text of the second page of chapter 1 </gsdlsection> </gsdlsection> <gsdlsection gsdlnum="2" Title="Chapter 2"> <gsdlsection gsdlnum="1"> This is the text of the first and only page of chapter 2 </gsdlsection> </gsdlsection>C.2Updating existing collectionsUpdating an existing collection is easy. Since the collection already exists, itsdirectory (a subdirectory of collect) will exist, with subdirectories import,archives, building, index, and etc. The etc directory will already contain acollection configuration file collect.cfg.The collection is to be updated with new files. For example, in the Democollection the raw material consists of marked up HTML files containing<<TOC>> tags to split books into sections and subsections, and <<I>> tags toindicate where an image is to be inserted. For each book in the library there is adirectory that contains a single HTML file representing the book, and separatefiles containing the associated images. We assume that the new material is inexactly the same format as the existing files that have previously been used tocreate the collection.What you have to doYou need to import the new material into the Greenstone system, and thenrebuild the collection. The procedure is as follows. Put the new material into theimport directory, and then import it by executing import.pl:import.pl [options] collection-nameThe program import.pl processes the files and directories in the import directoryand converts the documents to GML format, placing the result in the archivesdirectory. Any other files (e.g. image files) that are associated with a documentare also copied to archives.The options for import.pl are given in the table below. You can override thedefault directory names import and archives, and specify that just a fewdocuments are to be converted�which is useful for testing purposes whendealing with large collections. By default, import.pl will not re-import oldmaterial in the import directory for which GML files have previously beencreated in archives. However, we can re-import the lot by specifying theremoveold option.The purpose of the import step is to put all documents into a standard formatbefore building the collection. Otherwise each document would have to beconverted several times, because building is a multi-pass operation. However, itis possible to simply omit this step. In this case the original source material is putstraight into the archives directory, and the program import.pl is not executed at

23all. The building step processes all files in the archives directory. Noticing fromthe filename extensions that they need to be converted first, the building processsilently invokes this step for each pass.Once the new material has been imported, the collection should be rebuilt:buildcol.pl [options] collection-nameThe final step is to remove the old contents of the index directory, if any exist,and move the contents of the building directory into the index directory, fromwhich the collection is served to users. On Unix systems,rm —r index/*mv building/* indexThe building directory is merely used as a holding-place during the potentiallylengthy building process. It is quite possible that there are active users of thecollection at the time that building is moved into index. Since documents arereferred to internally by their OID, which persists through the rebuildingprocess, users who are examining the results of a query or browse operation willstill access the expected documents. If a query is actually in progress at the timethe contents of index are changed, it may encounter an internal MG error whichwill cause it to be transparently re-executed, this time on the new version of thecollection.Some useful debugging features are incorporated into import.pl and buildcol.pl.You can perform a build operation but print (to stdout) the information that isgenerated instead of passing it to MG or txt2gdbm. Suppose, for example, youare writing a plugin to handle a particular collection, and the Greenstoneinterface shows that the text is coming out wrong. Running buildcol.pl with thedebug switch and the appropriate mode option will show exactly what the pluginis sending to MGIn summary, once you have put the raw material into the import directory thesethree commands are all you need to rebuild a collection:import.pl collection-namebuildcol.pl collection-namerm —r index/*mv building/* index

24Table 9 Options for import.pl, buildcol.pl and mkcol.plOptionMeaningimport.pl—verbosity <number>0=none, 3=too much˚Where the original material comes from (defaultimport)˚Where the converted material goes to (defaultarchives)˚Not yet implemented˚—maxdocs <number>Maximum number of documents to convert˚Do not delete the current contents of the archivesdirectory (the default)˚Delete everything in the archives directory first˚—gzipCompress the resulting GML files using gzip˚—debugPrint out the GML documents instead of saving themto GML filesbuildcol.pl—verbosity <number>0=none, 3=too much˚Where the building material comes from (defaultarchives)˚Where the indexes that are built go to (defaultbuilding)˚Cache the archives to this directory (used to specify alocal disk when archives are on a remote disk)˚—maxdocs <number>Maximum number of documents to include˚Normally, information for empty classificationscreated by a classifier is suppressed. If this flag is set,it is included (this may create empty folders).˚—debugPrint the output that would normally be piped to MG(when compressing text or building an index) ortext2db (when writing the GDBM file)˚—mode all—mode compress_text-mode build_index-mode infodbJust compress the text, or just build the index(es), orjust write the GDBM database (all, the default, is afull build)�for use in conjunction with —debug˚Do not delete the current contents of the buildingdirectory before starting (defaults to false)�for use inconjunction with —mode to continue after a failure ofthe build process˚—indexIf not set, all indexes in collect.cfg are built; thisswitch allows selective indexing for debugging (e.g.—index document:Title)

25mkcol.plEmail address of the collection�s creator˚Email address of the collection�s maintainer˚Whether collection is to be made public or not˚—betaWhether collection is beta version or not˚—indexList of indexes to include˚The default index˚—titleTitle of the collection˚—about�About this collection� text˚List of plugins used by the collectionExampleConsider as an example the Demo collection. There are two ways to build thecollection. The first is to install the raw material in the directorycollect/demo/import, run import.pl to convert to GML and copy to the archivesdirectory, then run buildcol.pl on the resulting archives. The second is to installthe raw material in the directory collect/demo/archives and run buildcol.pldirectly on this raw material.The first method is much faster than the second, because the conversion processis done once only, instead of being done for each pass of the build operation(there are two passes to compress the text, two for each index, and a further passto construct the GDBM file). However, the second method uses less disk space,because no GML files are stored, and retains the original directory structure.Once the collection has been built, it will be discovered automatically by thereceptionist, which polls the collect directory regularly to update its list ofcollections.How it worksThe original material in the import directory may be in any format, and a�plugin� is required to process each format type (described below). The pluginsthat a collection uses must be specified in the collection configuration file. Theimport program reads the list of plugins and passes each document to eachplugin in order until it finds one that can process it. Since we are working withan existing collection, we have assumed that all plugins necessary to processnew material have already been specified in the configuration file.The buildcol.pl step actually creates the indexes for both searching andbrowsing. The MG software is generally used to do the searching. Thebuildcol.pl process invokes the MG module mgbuild to create each of theindexes that is required. For example, the Humanities Development Library hasthree indexes, one for entire books, one for chapters, and one for section titles.(Subdirectories of the index directory are created for each of these indexes.)MG also compresses the text of the collection (the compressed version is placedin a subdirectory index/text). In addition, the image files are linked into the indexsubdirectory. Now none of the material in the import and archives directories isneeded to run the collection (though they would be needed to rebuild it).

26Associated with each collection is a database stored in GDBM (Gnu databasemanager) format. This contains an entry for every section of every documentdocument, giving its OID, its internal document number used by MG (which,unlike the OID, may change from one build to the next), and metadata such as itstitle. Information for each of the browsing indexes, which appear as buttons onthe Greenstone search/browse bar, is also extracted during the building processand stored in the GDBM database. A �classifier� program (see below) isrequired for each browsing index to extract the appropriate information fromGML documents. Like plugins, classifiers are written on an ad hoc basis for theparticular information required, and where possible are reused from onecollection to another.The program buildcol.pl builds the indexes based on whatever appears in thearchives directory. The first plugin specified by all collections is one thatprocesses GML files (called GMLPlug), and so if archives contains files createdby import.pl they will be processed correctly. If the archives directory containsmaterial in the original format, it will be converted using the appropriate pluginfor that format. This is why the import process is an optional one (althoughusually it is highly desirable because it speeds up the operation substantially).C.3Creating new collectionsThe first step in creating a new collection is to run the program mkcol.pl.mkcol.pl [options] collection-nameThis sets up the directory structure and generates a skeleton collectionconfiguration file. The options are shown below. Only the creator is required, allothers have defaults. For example, you might typemkcol.pl —creator � collection-nameThe original source material should be placed in the import directory. The nextstep is to run import.pl to import the documents into the archives directory, andthen buildcol.pl to create the indexes and compressed text in the buildingdirectory as described above. Both these operations are controlled by thecollection�s configuration file, etc/collect.cfg. You will need to edit this file tospecify appropriate plugins to decipher the imported file format and convert it tothe GML language; without these, the collection that is built may be emptybecause files for which there is no appropriate plugin are simply ignored (and awarning message is printed to the error channel). You will need to edit theconfiguration file to specify which full-text search indexes are to be built: thedefault is a single index for the entire text of the collection. You will need tospecify appropriate classifiers to create the information necessary for browsinginterfaces. In the absence of these specifications, the configuration file createdby mkcol.pl will make a bland collection with just one searchable index and nobrowsing indexes�and it may be empty because no documents can be imported.Thus the entire sequence needed to create a new collection ismkcol.pl —creator � collection-nameplace the source material in the import directory

27edit the configuration file etc/collect.cfg appropriatelyimport.pl collection-namebuildcol.pl collection-namemv building/* indexThe collection configuration fileAll you have to do now is to come up with an appropriate configuration file andre-run the import and build processes. Look at the one you have inetc/collect.cfg: you will find that it looks something like Table 10a. Lines arenumbered for reference: they can appear in any order, each line being anindependent command chosen from the list in Table 10c followed by a numberof fields separated by white space.Table 10 (a) Plain collection configuration file, as created by mkcol.pl; (b) Collection configurationfile for the Demo collection; (c) Summary of configuration file commands(a)a1a2publictruea3betatruea4a5a6GMLPlug TEXTPlug ArcPlug RecPluga7AZList metadata=Titlea8collectionname "my_new_collection"a9.document:text "documents"a10

28 (b)b1b2publictrueb3betatrueb4section:text section:Title document:textb5b6GMLPlug HBPlug ArcPlug IndexPlug RecPlugb7Hierarchy hfile=sub.txt metadata=Subject sort=Titleb8HDLList Titleb9Hierarchy hfile=org.txt metadata=Organization sort=Titleb10List metadata=Howtob11formatQueryResults "<td valign=top>[link][icon][/link]</td><td>{If}{[parent(All’: ’):Title],[parent(All’: ’):Title]: }b12formatCL4Vlist "<br>[link][Howto][/link]"b13formatDocumentImages trueb14formatDocumentText "<h3>[Title]</h3>\\n\\n<p>[Text]"b15collectionname "greenstone demo"b16collectionextra "This is a demonstration collection for theGreenstone digital library software.\nIt contains a smallsubset (11 books) of the Humanity Development Library"b17b18.section:Title "section titles"B19.document:text "entire books"b20.section:text "chapters"b21(c)Email address of the collection�s creator˚Email address of the collection�s maintainer˚publicWhether collection is to be made public or not˚betaWhether collection is beta version or not˚List of indexes to build˚The default index˚Define a subcollection based on metadata˚Specify which subcollections to index˚The default indexsubcollection˚List of languages to build indexes in˚Default index language˚statusStatus page enabled/disabled˚Defines collection-level metadata˚List of plugins to use at build time˚formatA format string (explained below)Specifies a classifier to use at build timeThe collection configuration file for the Demo collection is shown in Table 10b.For each collection, the bland configuration file that mkcol has producedautomatically must be edited into something that looks like this. The mostformidable part, the format and collectionmeta statements, are cosmetic: thebasic collection structure is created by the indexes statement, which determineswhat searchable indexes there are, the plugin statement, which determines howthe raw input files are read and parsed, and the four classify statements, each of

29which produces one of the four browsing access buttons.The first block, lines a1—a4 and b1—b4, specifies the creator and maintainer ofthe collection, whether it is supposed to be made publicly available or not, andwhether it is a beta version or not.The next line specifies the full-text searching indexes that are to be built. Line a5specifies that there is to be just one index. Indexes can be constructed at thedocument, section, and paragraph levels. They can contain material from text orany metadata�most commonly Title. These two elements are separated by acolon in the indexes line. Line b5 calls for three indexes to be created: the firstfor sections, the second for section titles, and the third for complete documents.In addition, text and multiple metadata types can be included in a single indexusing commas as separators, e.g. sectiontext,Title,Creator.Collection-level metadata such as the long form of the collection�s name, itsicon, the names of indexes, and the �about� text can be defined usingcollectionmeta entries in the configuration file. Lines a9—a10 specify veryrudimentary metadata; this has been expanded to lines b17—b22 by addingentries that are largely self-explanatory.The plugins (line b7), classifiers (lines b8—b11), and format strings (linesb12—b16) are described in separate sections below. Plugins and classifiers makeuse of several auxiliary files that will be described in due course: they arecollected together in Table 11 for easy reference. Briefly, the index.txt file isused by the IndexPlug plugin to assign metadata to the documents; mags.txt is afile that is special to this collection that determines which of the books in it areactually magazines, for special treatment in the titles browsing list; sub.txtspecifies the subject hierarchy that appears when you press the subject browsingbutton; and org.txt defines the organization hierarchy that appears when youpress the organization browsing button. These are subsets of the correspondingfiles for the Humanities Development Library, which accounts for the fact thatthe numberings do not start from 1. You can see index.txt in the import directoryin Table 5b; the other three files reside in the etc directory. (For maximumsoftware reuse, the same format used for configuration files is used for the filesthat are read in by plugins and classifiers.) Finally we will describe the subcollection and language-specific index facilities;these are not used in the Demo collection.

30Table 11 Auxiliary files used in building the Demo collection(a)index.txt(used by IndexPlug)key: Subject Organization Howto Magazinebostid/b22bue 16.11 bostid "start a butterfly farm"faobetf/fb33fe 14.12 faobfs <Subject>16.11faobetf/fb34fe 14.12 faobfs "farm snails" <Subject>16.11bostid/b18ase 16.11 bostid "introduce little-known Asian �"bostid/b20cre 16.11 bostidbostid/b17mie 16.11 bostid "introduce small animals and �"bostid/b21wae 16.5 bostid "utilize the �" <Subject>16.11ecourier/ec158e 23.15 ecc <Subject>8.1 "<Magazine>The Courier"ecourier/ec159e 23.15 ecc <Subject>6.1 "<Magazine>The Courier"ecourier/ec160e 23.15 ecc <Subject>21.1 "<Magazine>The Courier"wb/wb34te 6.4 wb "achieve gender equality"(b)mags.txt(used by HDLList)"The Courier" 3 "The Courier"(c)sub.txt(used by Hierarchy)6 6 "Society, Culture, Community, Woman, Youth, �"6.1 6.1 "Social sciences, sociology (works comprising �"6.4 6.4 "Women, gender and development, women’s �"8 8 "Communication, Information and Documentation"8.1 8.1 "Communication, telecommunication, mass �"14 14 "Agriculture and Food Processing"14.12 14.12 "Better Farming series of FAO and INADES"16 16 "Animal Husbandry and Animal Product Processing"16.5 16.5 "Cattle"16.11 16.11 "Other animals (micro-livestock, little known �)"21 21 "Settlements, Housing, Building - �"21.1 21.1 "Settlements and housing: general works incl. �"23 23 "Development Periodicals and Magazines"23.15 23.15 "The Courier ACP 1990 - 1996 Africa-Caribbean-�"(d)org.txt(used by Hierarchy)bostid 4 BOSTID1echo 10 E.C.H.Oecc 11 "EC Courier"faobfs 15 "FAO Better Farming series"PluginsPlugins are used by the collection-building software to accomplish all theformat-specific parsing of each document. The configuration file gives a list ofall the plugins to be used in building that collection. For example, the Democollection (line b7) specifies five plugins:plugins GMLPlug HBPlug ArcPlug IndexPlug RecPlugDuring the import operation, each file or directory is passed to each plugin inturn until one is found that can process it�thus earlier plugins take priority overlater ones. If no plugin is found that can process the file, a warning is printed (tothe error channel) and processing passes to the next file. The same procedure isused during building, this time with the archives directory.Recursion is necessary to traverse directory hierarchies. Although the importing(and building) programs do not perform recursion explicitly, some plugins causeindirect recursion. A plugin may itself pass files or directory names into theplugin pipeline, allowing a directory hierarchy to be traversed. The standard wayof doing this is with RecPlug, which recurses through a directory structure. If

31this is present it should be the last element in the pipeline.General plugins are kept in perllib/plugins, while collection-specific ones are incollect/collection-name/perllib/plugins. In case of a name conflict, collection-specific plugins override general ones. The plugins that are currently availableare listed in Table 12. Only the first three are recursive.Table 12 Currently-implemented pluginsPluginPurposeGeneralProcesses files named in index file archives.infRecurses through a directory structureAssigns metadata from index.txt fileProcesses GML files generated by import.plProcesses plain text.Processes html, taking care to replace hyperlinksProcesses email messages, recognizing author, subject, date, etc.HBPlugProcesses HTML marked up for UN collectionsProcesses Foxbase dbt filesSpecificProcesses HTML output by PRESCRIPT, splitting documentsinto pagesGBPlugProcesses Project Gutenberg etextProcesses email documents from Computists� CommuniqueWe implied earlier that communication between the import and buildingprocesses is achieved simply by the former placing files in the archivesdirectory, and the latter picking them up. In fact, to make the operation moreefficient, and to allow the files to be sorted in different ways before buildingcommences, import writes a file called archives.inf into the top-level directory ofthe archives file structure containing the names of the GML files it has imported.(If archives.inf already exists, import simply adds to it.) This also allows non-GML files (such as image files) to be ignored, rather than being processed by theplugin pipeline and causing an error message. The function of ArcPlug is tocheck whether it is being passed an archives.inf, and, if so, to read the list of filesit contains and pass each one in turn into the plugin pipeline. ArcPlug shouldalways be included unless import.pl will never be used.As mentioned above, RecPlug checks to see if the filename it receives is adirectory. If so, each file in that directory is passed into the plugin pipeline. Ifany of these is itself a directory, it will be picked up by RecPlug in the next pass.RecPlug is used merely to traverse the directory structure when importing orbuilding directly from original material.IndexPlug is used to assign metadata to documents from a separate metadata filecalled index.txt, which is generally created manually. This plugin checks thefilename it receives to see if it is index.txt, and if so, reads the list of files,assigns metadata to them as specified, and passes each one in turn into the pluginpipeline. The index.txt file associated with the Humanities Development Library(from which the Demo collection is excerpted) contains extra metadata to beassociated with each book (Subject classification, Organization, �how to�

32classification, and Magazine title), and was generated manually from Excel filessupplied with the collection. Creating this file was the most time-consuming partof making the collection.The content of this metadata file is shown in Table 11a. The first line is a key towhat metadata fields are included, in this case Subject, Organization, Howto,and Magazine metadata. Subsequent lines give the filename of a documentfollowed by its metadata values. For example, the second line of Table 11aassigns to the document that originated in file bostid/b22bue the Subject 16.11,the Organization bostid, the �how to� start a butterfly farm, and nothing forMagazine. A mechanism is provided to allow for multiple field values andmissing fields. The next line not only assigns 14.12 to Subject and faobfs toOrganization by placing field names in angle brackets, but also assigns 16.11 toSubject as well; it makes no assignment to �how to�. All metadata specificationsmay be repeated in a document file. While this may seem clunky, it combines amechanism to utilize metadata provided in spreadsheet files with a way ofallowing more flexible non-column-oriented specifications.IndexPlug resembles ArcPlug in that only those files that appear in the list willbe included. It cannot be used to add metadata to just a few files, for the otherfiles will not be included in the collection. If importing and building take placein separate stages, IndexPlug will operate during the importing stage, and thefiles it produces will be picked up by ArcPlug during building.GMLPlug processes documents in GML format. It should always be includedunless import.pl will never be used.TEXTPlug is a plugin for processing plain text. It does not alter the input butplaces it between <pre> and </pre> tags for display as preformatted text in anHTML page. It is being extended to allow the input to be GB-encoded, to allowChinese files to be read.HTMLPlug processes plain html. It replaces hyperlinks: if the target is adocument within the collection it makes the appropriate linkage; if not it calls aCGI script that warns the user that they are leaving the collection. (Also beingextended with GB-encoding).EMAILPlug processes email messages in the standard format. It extractsmetadata such as to, from, subject, and date. It preserves embedded hyperlinks,and turns email addresses into hyperlinks.HBPlug processes marked-up HTML files supplied for United Nationscollections. HBPlug is specially written for these collections. It reads the inputfile, splits it into sections at <<TOC>> tags and replaces <<I>> tags withcorresponding HTML <img src � > tags. By default, the receptionist displayseach document as a sequence of pages, with next page and last page arrows anda go to page widget; however, the documents in the United Nations collectionsare hierarchically structured.FOXPlug processes a Foxbase DBT file. It provides the basic functionality to

33read DBT and DBF files and process each record. It should be overridden for aparticular database to process the appropriate fields in the file.The suite of collection-specific plugins is growing rapidly. PrePlug, used by theComputer Science Technical Reports collection, processes the simplified HTMLoutput by PRESCRIPT. It splits documents into pages on <!—End Of Page—> or<!—Page No—> tags if present, otherwise at paragraph breaks every 50 lines orso. It also checks whether the document has a corresponding .info file, fromwhich it obtains metadata. GBPlug, used by the Gutenberg collection, separatesout introductory boilerplate and splits documents into pages of 80 or so lines. Italso extracts title and author metadata from the text. TCCPlug processes theemail documents received from the Computists� Communique. It splitsdocuments into separate articles and extracts title and date metadata. TheNiupepa collection is unusual in that each document contains multiple files:there is one file for each page. It uses an overridden version of IndexPlug whichprocesses each document itself as well as reading in index.txt.Classifiers are used to create a collection�s browsing indexes, for example, theDemo collection�s Subject, and Titles A-Z, organization, and �how to� indexes.This information is stored in the GDBM database, and the classifiers are calledduring the final phase of buildcol.pl when this database is being built.Like plugins, classifiers are specified in a collection�s configuration file; unlikeplugins there is one line for each classifier. This line contains the keyword�classify� followed by the name of the classifier and any options it takes. Forexample, line a8 of Table 10a makes an alphabetic list of the contents of the Titlemetadata field: it takes all documents with this metadata, sorts them by title, andsplits them into alphabetical subsections.A similar command appears as line b9 of Table 10b, and you can see the resultby clicking the Titles A-Z button of the Demo collection. The that itspecifies is a classifier written especially for the Humanities DevelopmentLibrary, from which the Demo collection was derived. It is identical to thestandard AZList classifier described below, except that it adds a hierarchyclassification for the �Magazines� section, and obtains this information byreading the file mags.txt shown in Table 11b. In this case only one document(The Courier) is declared as a magazine; in the full Humanity DevelomentLibrary there are several such documents. This classifier has no options: since itis only used by this collection, the functionality is hard-coded.The other classify lines in the demonstration collection configuration file specifya hierarchical browsing index for the Subject metadata (line b8), a hierarchicalbrowsing index for the Organization metadata (b10), and a plain list for the�how to� metadata (b11).

34Table 13 Currently-implemented classifiersClassifierArgumentMeaningListA list of documentsInclude documents containing this metadata element˚Name of the button used to access this classifier (defaults to value of metadataargument)A list of sections in documentsAZListA list of documents split into alphabetical rangesInclude all documents containing this metadata element˚Name of the button used to access this classifier (defaults to value of metadataargument)Like AZList but includes every section of the documentLike AZList but sorted by date, as used by Niupepas �Dates� sectionHierarchical classificationhfileA classification file˚Metadata element to test against hfile identifier˚Name of the button used to access this classifier (defaults to value of metadataargument)˚sortMetadata element to sort documents by (optional)Table 13 lists the classifiers that are available. Each one has a �buttonname�argument which allows you to specify how the classifier will be accessed fromthe search/browse bar in the interface. Buttons are provided for each DublinCore metadata type, and for some other types of metadata. (Soon they will begenerated on demand by Gimp, a scriptable image-manipulation program.)The List classifier creates a simple single-level list of documents, like the Democollection�s �how to� list which shows a simple paged list containing all thebooks with a �how to� metadata field. If the metadata argument is specified,only documents containing this metadata element are included, and the list issorted by this metadata. If it is omitted, all documents are included, in buildorder.The SectionList classifier is like list but includes all sections of a documentexcept the top level, rather than just the top level. This is used to create lists ofsections (articles, chapters or whatever) as in the Computists� Communiquecollection, where each issue is a single document and comprises severalindependent news items, each in its own section.The AZList classifier sorts documents alphabetically by metadata and splits theresulting list into alphabetical ranges. If the metadata is Creator it is treated as aname when sorting, otherwise it is treated as a title (so that leading �a� and �the�are ignored in the sort).The AZSectionList is similar but an entry is given for each section (except top-level sections).DateList is similar to AZList except that documents are sorted by their Datemetadata. This is used, for example, in the Niupepa collection�s �Dates�

35classification. The date is expected to be in the form yyyymmdd (this is beingextended in future to handle other formats). At present the top-level list is byyear (also being extended to work by month/week/day).The Hierarchy classifier implements a hierarchical browser, as used by theDemo collection�s subject and organization browsers. The file specified by hfilegives a textual description of the hierarchy. In the case of the Demo collection,line b8 of Table 10b specifies the file sub.txt, which is shown in Table 11c (andwas generated from an Excel file supplied with the Humanities DevelopmentLibrary collection). There is one line for each section, comprising three fields:• identifier, which matches the specified metadata value for each section to beincluded;• position-in-hierarchy identifier, in multi-part numeric form�e.g. 1, 1.2, 2.6.1;• title of section.This example is a slightly confusing one because the number representing thehierarchy appears twice on each line. The metadata type �Hierarchy� stores itsvalues in hierarchical numeric form, which accounts for the first occurrence. It isthe second occurrence that is used to determine the hierarchy that the browserimplements.A second example is the organization hierarchy of the Demo collection, shownin Table 11d as file org.txt�which is smaller and simpler than sub.txt becausethis metadata has a simpler structure than the subject hierarchy. Here themetadata type Organization contains acronyms such as accu. The hierarchy hasjust one level, so the position-in-hierarchy identifier is just an integer. The titledoes not need to be quoted if it does not contain spaces.The data at each leaf of the hierarchy is sorted. If sort is specified, the list will besorted by that metadata element; sort=nosort will prevent any sorting (i.e. thelist will be produced in build order). Otherwise, documents will be sorted bysection according to the Title metadata.Classifiers, like plugins, are often designed specifically for particular collections.They are implemented in such a way that they can be nested. For example, anAZList classifier like Titles A-Z might contain hierarchical elements, or sectionsof a hierarchical classification might be split up by date using DateList. Becauseof the huge potential number of combinations, a specialized classifier must bewritten for the particular collection under consideration. This is not difficult: anexample can be found in the Computists Communique collection in.Format stringsThe format statement in the collection configuration file controls the look of theWeb pages presented to the user. Format statements are created in conjunctionwith classify options (or in one of the special forms discussed below).Format strings have changed; we now use CL1, CL2, � which correspond to thefirst, second, etc classify line in the collection configuration file. For example,

36CL4 on line b14 corresponds to the fourth classify line, b11, which is for the�how to� strings.Browsing displays are considered to be vertical or horizontal lists, or lists ofdates�Vlist, Hlist, or DateList.All the text below needs modifying.For example, given a List classifier using Title metadata, the words �List� and�Title� are concatenated together, and the lineformat ListTitle formatstringformats the resulting list. The formatstring can contain text, HTML, andmetadata tags to be interpreted at runtime. For example, a simple �title byauthor� listing would be generated by this command:format ListTitle"<td>[link][icon][/link]</td><td>[Title] by [Creator]</td>"Within square brackets may appear any metadata�Title and Creator, in thisexample�or one of the items shown in Table 14. The format string generates asmall text icon that links to the document text, followed by the title, the string�by�, and the author. In lists of result and classification listings, each line is atable row, and thus the above string appears in the context<tr> formatstring </tr>Table 14 Items that may appear in format strings[Text]The document�s text[link] � [/link]The HTML to link to the document itself[icon]An appropriate icon (usually the little text icon when in resultsstring)[num]The document result number (useful for debugging).Line b12 of Table 10b gives a similar example: the AZListTitle classifiergenerates a small icon linked to the document text followed by the Titlemetadata; you can see the result by clicking titles A—Z in the Demo collection. Asimpler example is line b13, which generates a list that you can see by clickinghow to containing the text of the �how to� metadata formatted as a link to therelevant document.The above format statements are linked to classify options; but there is a secondkind of format statement that does not involve a classifier but instead takes oneof the forms shown in Table 15. This allows the results of queries, the documenttext, and other aspects of the interface to be presented in appropriate ways.For example, line b15 of Table 10b formats the actual document text, with thetitle of the relevant chapter or section preceding the text itself. The last formatstatement in Table 10b, line b16, puts the cover image at the top left of eachdocument page.

37Table 15 shows other kinds of format statements. In some collections links todocument pages should be disabled unless that page contains usefulinformation�for example, in bibliography collections where �documents� areabstracts, the link should be disabled when no abstract exists. This isaccomplished by the QueryLinks format option. The DocumentButtons optioncontrols what buttons are to be displayed on a document page. Here, string is alist of buttons to be displayed (separated by |), possible values being Detach,Highlight, Expand Text, and Expand Contents. Reordering the list reorders thebuttons.Table 15The format optionsformat QueryResults formatstringFormat of the query results listformat QueryLinks metadataLinks from query results list will be disabled unless metadataexists for that documentformat DocumentIconIf true, put cover image at top left of document page; if a formatstring, this is the heading to go at the top leftformat DocumentContents true/falseDisplay table of contents (if document is hierarchical), ornext/previous section arrows and �page k of n� text (if not).format DocumentButtons stringControls the buttons that are displayed on a document page(default Detach|Highlight|Expand Text|Expand Contents)format DocumentText formatstringFormat of the text to be displayed on a document page (default[Text])format DocumentArrowsBottomDisplay next/previous section arrows at bottom of documentpage (default true).Line b14 of Table 10 contains a rather complicated specification that formats thequery result list returned by a search. A simplified version of the format string is"<td valign=top>[link][icon][/link]</td> [link][Title][/link]</td>"This is again designed to appear as a table row, which is how the query resultslist is formatted. It gives a small icon linked to the text, as usual, and thedocument title, hyperlinked to the document itself.In this collection, documents are hierarchical. In fact the above hyperlink anchorwill be the the title of the section that the query returns. However, it would bebetter to augment it with the title of the enclosing section, the enclosing chapter,and the book in which it occurs. There exists a special metadata item, parent,which is not stored in documents but is implicit in any hierarchical document,that can produce such a list. This will either return the parent document, or ifused with the qualifier All, the list of hierarchically enclosing parents, separatedby a character string that can be given after the All qualifier. Thus"<td valign=top>[link][icon][/link]</td> <td>{[parent(All�: �):Title]: }[link][Title][/link]</td>"will have the desired effect of producing a list of the book title, chapter title, etcthat enclose the target section, separated by colons, with a further colon followedby a hyperlink to the target section�s title.Unfortunately, if the target is itself a book, there is no parent and so an empty

38string will appear followed by a colon. To remove this requires a conditionalstatement. For this reason, conditional if and or � else statements can be placedin format strings:{If}{[metadata], action-if-non-null, action-if-null}{Or}{action, else another-action, else another-action, etc}In both cases, curly brackets are used to signal that the statements should beinterpreted and not just printed out as text. The If tests whether the metadata isempty and takes the first clause if not, otherwise the second one (if it exists).Any metadata item can be used, including the special metadata parent. The Orstatement evaluates each action in turn until one is found that is non-null. Thatone is sent to the output and the remaining actions are skipped. Currently, If andOr statements cannot be nested.Returning to line b14 of Table 10b, the full format string is"<td valign=top>[link][icon][/link]</td> <td>{If}{[parent(All�: �):Title], [parent(All�: �):Title]: }[link][Title][/link]</td>"This precedes the parent specification with a conditional that checks whether theresult will be empty, and only outputs the parent string if it is present.Incidentally, the parent can be qualified by Top instead of All, which gives thetop-level document name that encloses a section�in this case, the book name.No separating string is necessary with Top.Subcollections and language-specific indexesFinally we sketch the subcollection and language-specific index facilities, whichare not used in the Demo collection. Subcollections can be defined, and separateindexes built for each one. For example, in one collection there is a large subsetof documents entitled Food and Nutrition Bulletin. Three indexes are created, allat the section level: one for the entire collection, another for the Food andNutrition Bulletin documents, and the third for the remaining documents. Theconfiguration file contains the following lines:indexes section:textsubcollection fn "Title/^Food and Nutrition Bulletin/i"subcollection other "!Title/^Food and Nutrition Bulletin/i"indexsubcollections fn other fn,otherThe second and third lines define subcollections called fn, which contains theFood and Nutrition Bulletin documents, and other, which contains the remainingdocuments. The third field of these definitions is a Perl regular expression thatidentifies these subsets using the Title metadata: we seek titles that begin withFood and Nutrition Bulletin in the first case and ones that do not in the secondcase (note the �!�). The final i makes the pattern-matching case-insensitive. Themetadata field, in this case Title, can be any valid field, or Filename to matchagainst the document�s original filename. The fourth line, indexsubcollections,specifies three indexes: one for the fn subcollection, one for the othersubcollection, and the third for both subcollections (i.e. all the documents). Notethat if two entries had been specified on the indexes line, the total number ofindexes generated would have been six rather than three.

39If a collection contains documents in different languages, separate indexes canbe built for each language. Language is a metadata statement; values arespecified using the ISO 639 standard two-letter codes for representing the namesof languages�for example, en is English, zh is Chinese, and mi is Maori. Sincemetadata values can be specified at the section level, parts of a document can bein different languages.For example, if the configuration file containedindexes section:text section:Title document:text paragraph:textlanguages en zh misection text, section title, document text, and paragraph text indexes would becreated for English, Chinese, and Maori�twelve indexes altogether. Adding acouple of subcollections multiplies the number of indexes again. Care isnecessary to guard against index bloat.(This index specification could be defined using the subcollection facility ratherthan the languages facility. However, since the current syntax precludes creatingsubcollections of subcollections, it would then be impossible to index eachlanguage in the subcollections separately.)C.4Making a Greenstone CD-ROMC.5Translating the interface into other languagesThe Greenstone software is designed to make it easy to present collections in avariety of different languages. At present, three languages are supported for theuser interface�English, Maori, and Chinese. There is a Maori newspapercollection and a Chinese-language collection available from the NZDL homepage, but in fact any collection can be viewed in all three languages: it is just amatter of making a choice on the Preferences page. This will shortly be alteredto make it possible to specify which presentation languages are appropriate foreach particular collection. When any particular text or icon is not available in thechosen language, the software is designed to default to the English-languageequivalent.New languages can be added by translating the relevant items in the macro filesin macros. By looking for the text �Maori�, for example, you will see that entriesin files about.dm, base.dm, document.dm, help.dm, home.dm, pref.dm, andquery.dm need to be translated. ???How would you find out about the iconsneeded?The fact that the text and icons needed are scattered around different placesneeds tidying up, and this will be done soon. ???Stefan, it would be good to beable to find out what icons a collection uses, so that they could be translated???

40D. Installing the Greenstone softwareTo make your computer into a Greenstone server, you need to install theGreenstone software. We assume that you already have Web server softwareinstalled. Greenstone uses three packages that you will have to obtain fromelsewhere:• STL, the C++ standard template library (www.sgi.com/Technology/STL)• PERL 5, the PERL programming language (www.gnu.org/software/perl)(the Windows version is included with Greenstone in packages/wingdbm)• GDBM, the GNU database system (www.gnu.org/software/gdbm)MG, the Managing Gigabytes full-text indexing program, is contained within theGreenstone software and will be installed as part of the installation procedure.Greenstone can use the Fast CGI system to speed up operation. If this is notinstalled, it will work as a regular CGI script.D.1Installing on UnixHere is the procedure for installing the software on Unix.1. Download gsdl-2.1.tar.gz frrom www.nzdl.org/technology2. Unzip the distribution and cd to the gsdl directory it createstype cd gsdl3.Run the configure script using ./configure. No parameters are needed. Thisscript will check the resources on your system and configure the Greenstonesoftware accordingly.type ./configurePossible problems at this stage include:• Bad STL header files. The configuration script terminates with themessage STL Broken�Obtain newer version of GNU C Compiler. Thisis caused by faults in the header files supplied with GCC; knownaffected versions are 2.7.2 to 2.7.2.3.• Perl missing or broken. The configuration script terminates with themessage: Perl 5 not available�cannot install. This may be becausePerl is not installed at all, or is installed but not executable, or the testscript configtest.pl is missing. (Further error messages, such asconfigtest.pl not found, will appear; these vary from system to system.)Alternatively Perl may be installed, but is an earlier verson than 5.0 (inwhich case no further message is generated).• GDBM is not installed. The configuration script terminates with themessage: GDBM Library not available�cannot install.Fastcgi is included with the package, and it compiles as fastcgi by default.

41At present the library is installed to $GSDLHOME: soon it will be changedto ask where the cgi-bin or fastcgi-bin directory is located4.Compile the Greenstone software by running Make. Again, no parametersare needed.type makePossible problems at this stage include:• Compilation fails. Various errors may be reported. Problems generallycertainly stem from faulty header files supplied with GCC; commonproblem headers include the vector template.5. Install the software by running make install. This installs the newly-compiled binaries to all the right places.type make install6. Copy file etc/site.cfg.example to etc/site.cfg and edit it to suit your site.Typically you�ll need to edit the httpprefix and httpimg fields.7. Using a Web browser, look at the URL �/cgi-bin/library. This will be thehome page of your Greenstone system. A small test collection, demo, isprovided and this will be the only collection shown at this stage.8. Download other collections from www.nzdl.org. The collections availableare shown in Table 16, along with approximate sizes (tar�d and gzipped).Table 16 Collections and their sizescollectionabbrevbuilt size(Mb)downloadsize (Mb)Computer science bibliographycsbib866?Computer science technical reportscstr2010~1800Project Gutenberggutenberg432457HCI bibliographyhcibib365Humanity Development Libraryhdl199387Indigenous Peoplesipc7.54Maori newspapersniupepa12?Oral historyohist2.5?The computists weeklytcc218Tidbits magazinetidbits105United Nations University collectionunu52?Women’s historywhist6?36544947D.2Installing on WindowsThe Greenstone software works equally well under Windows and Unix(although the remainder of this documentation is written with Unix in mind, toavoid circumlocution).

42Installing binariesPrecompiled binaries can be installed along with pre-built collections, just likewe currently provide on cd-rom. We’d also provide a library executable forrunning through web servers, this would need to be installed to the cgi-bindirectory along with a configuration file (installshield could ask the user wherethe cgi-bin directory is).There are three different types of library executable for windows:1.A single-user version for collections on CD-ROM or hard drive. This cannotbe accessed from other machines.2.A server version of the above which can be accessed from other machines.This contains its own self-contained Web server.3.A cgi application for running on an existing eb server (Apache, IIS orsimilar).The source code for these versions is very similar. The only difference betweenthe first two is that one line of code is commented out. The difference with thethird is that the makefile is edited to replace a couple of .cpp and .h files.The third version provides exactly the same facilities as the Unix system. Toprovide a degree of system-independence, the value of GSDLHOME is notcompiled in but is read from the site.cfg configuration file.We are currently implementing an InstallShield package to allow you to easilyinstall the Greenstone binaries on Windows systems; then the value of theGSDLHOME field in site.cfg will be set from InstallShield (???George to do)Installing the source codeIf you want to work on the Greenstone software itself, you will need to installthe source code. This gives you the ability to(c) build collections(d) modify the building or library (interface) code to suit your needs(e) compile the library to run through a web server(f) compile the library to run as a stand-alone program off cd-rom or hard disk.WIndows installation is very similar to the Unix procedure. First, download thezipped package and unzip it (eventually, this step will be done withInstallshield). To compile the library, use make (nmake on some systems) in the$GSDLHOME directory. Compilation is known to work with the Microsoft C++compiler; other compilers may require some modifications to be made.GDBM is included in the packages/wingdbm directory and is compiled by thetop-level make command. To build collections, the PERL programminglanguage must be downloaded and installed. STL, the Standard TemplateLibrary, will also need to be downloaded and installed; there are several

43Windows ports (e.g. ???Stefan, URLs). Finally, the crypt package is used by theauthentication mechanism; a Windows port can be downloaded from ???Stefan.(Ultimately we hope to include GNU-licensed versions of STL and crypt alongwith the package.)D.3Configuration filesThe operation of the software is controlled by several configuration files. Wewill encounter the collection-specific configuration file collect.cfg in Part Cwhen learning how to build collections, and the format of these files will bedescribed there. The Greenstone system includes other configuration files, all ofwhich are read using the same software and so have the same format.The receptionist can run in a �general� mode or in a �collection-specific� model.In the former model it reads two configuration files, in this order:Site configuration files are used to configure the Greenstone software for the sitewhere it is installed. Typical entries in these files are shown in Table 17; again,to fully understand what these mean you will have to read Part C first. Thesystem site configuration file is useful for keeping configuration options that areparticular to a given site, like httpimg and gwcgi. It is also useful for work inprogress, where new options would conflict with older versions of the collection.The main configuration file main.cfg contains information that is common to allcollections served by the receptionist. It resides in the top level directory,.In �collection-specific� mode the receptionist will read four configuration files:As their name implies, collection configuration files are collection-specific, andmay override settings in the main configuration files.Table 17 Entries in the system configuration filessite.cfgHTTP address of ˚HTTP address of the directory containing the images used in the interface˚gwcgiHTTP address of the CGI script being run. (If the HTTP server sets theenvironment variable $SCRIPT_NAME, this overrides it)˚Maximum number of requests a Fast CGI process will serve before it exitsmain.cfgEmail address of the receptionist�s maintainer˚Display macro files that are to be loaded by the receptionist˚statusStatus page enabled/disabled

44E. Modifying the software[introductory text here]E.1Working with GreenstoneWhere to find the softwareThe Greenstone software is stored in the directories shown in Table 18. In thesrc directory, the receptionist is the program that organizes the Greenstone userinterface and presents it to the user over the Web interface, while one collectionserver process is created for each collection to manage interaction with it. Theother programs are used at built time: txt2db to create the GDBM database andhashfile to generate the OID of a document. Each collection�s GDBM file isstored as a .bdb file in the collection�s index/text directory, and the db2txtprogram is a useful tool for viewing a GDBM database as text. The executableversions of these utilities are stored in bin/$GSDLOS.Moving to the bin directory, $GSDLOS is a shell variable that identifies theoperating system being used: this is necessary when a file system is sharedbetween machines with different operating systems. Possible values are linux,sunos, and windows, and the appropriate value is set in the setup script. The Perlscripts are stored in files whose names end in .pl. Although this is unnecessaryfor Unix systems, Windows systems need the extension in order to execute thesescripts properly.

45Table 18The directories that contain the Greenstone software systemDirectory/src˚C++ source code/recptProgram that organizes the Greenstone user interface (approx11,500 lines of C++)Program responsible for providing access to a collection when it isbeing used (approx 5,500 lines)Program used at build time to create the GDBM databaseTool for viewing a GDBM database as textProgram used at import or build time to generate document OIDs/bin˚Executable codeBinariesPerl scripts˚Perl modules used at build timeThe plugins for handling documents of different formats. The buildsoftware will look here first when searching for plugins to build thiscollection. This allows for collection specific plugins to be written,existing plugins to be overridden and changed, etc.The classifiers for sorting documents into different classificationtypes (e.g. a list sorted by title, a hierarchical classification etc).Collection specific classifiers (same as for plugins)./lib˚C++ code used by both receptionist and collection server (approx4,000 lines)/fcgiSource code for Fast CGISource code for MG˚Unicode translation tables for the GB Chinese character set/etc˚Configuration files, initialization and error logs, authorizationdatabases˚Display macro files˚Images used by interfaceAt present (because as yet only the null protocol is implemented) the receptionistand collection server code are compiled together to generate a single executablefile called library for the receptionist and collection servers together. This isinstalled in the cgi-bin directory, a system-dependent location which isdetermined when the Greenstone system is installed and written into the relevantmakefiles.Turning to the perllib and lib directories, the Perl and C++ source code bothmake substantial use of libraries. Examples of C++ code used by bothreceptionist and collection server include text_t.cpp and text_t.h, whichimplement the text_t string class used throughout all the code, and display.cppand display.h, which implement the display class for manipulating anddisplaying the macro language that is used to specify the contents of Web pages.Some packages are also used by the system. Although it is really an externalpackage, the Fast CGI source code needs to be located with the Greenstonesoftware because references to it are compiled in with the code. MG is the

46Managing Gigabytes scheme for full-text indexing and search; the binaries areinstalled to bin/$GSDLOS.Other subdirectories contain miscellaneous information used in the Greenstonesystem. etc contains the top-level configuration files main.cfg and site.cfg, theauthorization databases key.db and users.db (both in GDBM format), and errorlogs. macros contains macro files that are used for text display. images containsall the images used by the interface.The admin facilityThe source code control systemE.2Using the collection server protocolCGI argumentsDescription of a receptionistE.3Macro filesSyntax of macro filesMacro packagesMacro options